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FOREWARD
The Run for Water Learning Project, sponsored by Envision Financial, is a global citizenship initiative designed for youth in grades 9-11.
It is made possible through the generous support and commitment of Envision Financial.
In 2010, through a partnership with Envision Financial, Run for Water launched phase one of the Learning Project entitled Envision a
Better World–Learn, Create, Run. With a focus on kindergarten through grade 8, these resources explore themes of water and poverty.
Phase one provided tools for elementary and middle school teachers to teach young students about water as it relates to poverty,
disease and injustice. As well, students were taught they have an active role to play locally in creating a better world globally.
Building on this foundation, this set of lessons is for grade 11 students that meet learning outcomes in Social Studies, Planning and
Science courses.
This classroom resource guide is intended to introduce young students to the world's water resources by providing engaging and
age-appropriate opportunities to learn about the importance of safe water and sanitation. The materials and resources embrace a
multidisciplinary approach to learning and aim to empower young students to work towards a world without poverty, disease and
injustice.
The classroom materials give students a glimpse into the lives of children in countries like Ethiopia who are struggling with access to
safe water, and describe ways that various agencies and community events such as Run for Water are responding to the global water
crisis in the developing world.
The materials are organized around three central themes and can be administered and adapted in different ways. Envision a
Better World resources are designed in line with BC's Prescribed Learning Outcomes and BC's Performance Standards of Social
responsibility. Content and materials link across English Language Arts, Social Studies, Science and Health and Career Education.
This learning resource guide is also available at runforwater.ca. Run for Water is committed to supporting educators in bringing the
theme of water into classrooms and schools. We would appreciate hearing about your experiences integrating these resources into
your existing curriculum. Feel free to contact us with comments, feedback or questions at info@runforwater.ca
Sincerely,
The Run for Water Education Team

The Run for Water Learning Project was created by Run for Water with the generous support of Envision Finanical ©2012
Authors: Ray Sawatsky and Lynie Tener.
Ray Sawatsky is a part‐time teacher with 13 years’ experience teaching in the Langley School District. Ray currently teaches Global Education 12,
History 12, Social Studies 11 and Social Studies 9. Ray balances his teaching career with work in the non‐profit sector as a consultant with Hatch.
Additionally, Ray serves on the board of the Hear Africa Foundation. Ray has a passion for inspiring youth to participate as global citizens. Ray and
Lynie co‐wrote one of the Langley School Districts Global Education 12 locally developed curriculum.
Lynie Tener is an educator of more than twenty years’ experience. She began her teaching career in the Abbotsford School District at the primary
level. Since moving to Langley School District, she has taught grades seven to twelve. Lynie has had the opportunity to teach most Social Studies and
English courses at the senior level as well as Advanced Placement European History. Additionally, she teaches Global Education 12, a locally developed
course she wrote with Ray. A keen student of international issues, she earned a diploma in international development from UBC and volunteers at Ten
Thousand Villages, a local fair trade organization. With her varied background in education, Lynie has given workshops in Critical Thinking, Writing
Processes, Reading Strategies, Engagement in Historical Analysis, and Cooperative Learning. She is a firm believer in engaging students to positively
affect their world.
Website addresses (URLs) are provided throughout this learning guide for reference and additional research. Every effort has been made to ensure
these sites and information are up-to-date at the time of publication but availability in the future cannot be guaranteed.
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A Message from Envision Financial
Envision Financial is a division of First West Credit Union, BC’s third-largest credit union. Committed to promoting lifelong
learning and greater social responsibility in the community, Envision first partnered with the Run for Water Society in
2009 with its Envision a Better World: Learn, Create, Run program. This unique program brought the major issues behind
Run for Water’s 5k, 10K, half-marathon and full marathon into the classroom, enabling young people to learn about the
environmental principles and sustainable initiatives their fundraising efforts were supporting halfway across the world.
Since 2009, participating schools have raised more than $130,000 for Run for Water. In 2012, 23 schools participated and
raised funds for clean water-well systems in the Bonke region of Ethiopia. Through this program, Envision is helping to
create a generation of global citizens, equipped with the knowledge and tools needed to become active ambassadors to
champion the world’s water crisis issue.
Last year, Envision donated $1 million to worthy causes and organizations in our local communities. To learn more about
Envision’s involvement in your community, please visit www.envisionfinancial.ca.
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Run For Water Learning Project
Grade 11 Curriculum

PREAMBLE:
Run for Water (R4W) is an Abbotsford based non-profit society that organizes a high-calibre running event to raise
awareness of, and funding for, clean water projects in under-developed communities. Envision Financial has partnered
with R4W's Learning Project to create a series of high-quality and engaging learning resources from Kindergarten to
grade 11. The purpose of the learning project is to explore a variety of global issues through the filter of water, thereby,
highlighting the nexus between the ability to access clean, dependable water resources and the full development of
individuals, communities, and nations. We recognize that critical global issues are inter-connected, but we will emphasize
the following: economic development, social development, poverty alleviation, gender empowerment, health issues, global
citizenship, and international organizations. The Millennium Development Goals, which address all of these issues, will
provide another layer of learning to lessons outlined below. Ultimately, the R4W Learning Project wants students to realize
that maximizing human capital and generating sustainable economic development are worthy goals and that water plays
a key role. Given the increasingly globalized nature of the world, water usage has implications for all seven billion human
beings, especially with increasing environmental and demographic pressures on this precious resource. Through a series
of lessons, students will gain the knowledge, understanding, and values required to make positive contributions to both
their local and their global communities.

BACKGROUND:
In 2010, through a partnership with Envision Financial, R4W launched phase one of the Learning Project. With a focus on
Kindergarten through grade 8, R4W created an online Learning Zone featuring quality learning resources and classroom
activities (Learning Resource Packs) exploring themes of water and poverty.
Phase one provided tools for elementary and middle school teachers to teach young students about water as it relates to
poverty, disease and injustice. As well, students were taught they have an active role to play locally in creating a better
world globally.
Building on this foundation, this set of lessons is for grade 11 students.

BIG IDEAS:
1. Water is a finite resource facing growing demands from demographic and economic pressures; thus, 			
		 sustainable consumption actions are critical as we are unaware of the earth's water carrying capacity.
2 Because human activities can have devastating effects on vulnerable ecosystems and water sources, and 		
		 water is not equitably distributed, careful decisions about its use must be made at the local, national, and 			
		 international levels.
3. Ready access to clean water resources is key to improving people's standards of living as shown by the 		
		 United Nations eight Millennium Development Goals; thus, aid organizations support global initiatives to 			
		 alleviate water challenges.
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SOCIAL STUDIES 11 IRP CURRICULUM LINKS
Skills and Processes of Social Studies
It is expected that students will:
• apply critical thinking-including questioning, comparing, summarizing, drawing conclusions, and defending a 		
		 position-to make reasoned judgments about a range of issues, situations, and topics
• demonstrate effective research skills, including
			

- accessing information

			

- assessing information

			

- collecting data

			

- evaluating data

			

- organizing information

			

- presenting information

			

- citing sources

• demonstrate effective written, oral, and graphic communication skills
• demonstrate skills and attitudes of active citizenship, including ethical behaviour
Human Geography
It is expected that students will:
• compare Canada's standard of living with those of developing countries, with reference to poverty and key 			
		 indicators of human development
• assess environmental challenges facing Canadians, including
			

- global warming

			

- fresh water quality and supply

GENERAL PREPARATION:
Arrange to have an internet enabled computer and projector at the front of your class. If internet is not available, all video
resources can be accessed using the accompanying DVD.

6

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

Lesson One

Water - The Resource
OBJECTIVE:
The students will explain why water is such a precious resource. As well, they will begin to explore key water problems
in the global village including access to and usage of clean water, distribution of water resources, and factors harmful to
water quality.

KEY CONCEPTS:
1. water is a finite resource
2. fresh water is limited resource
3. all life is dependent on water
4. human activities can compromise water quality and elements of the water cycle
5. poverty is a major reason for 1/6th of the world's people lacking access to safe water
6. poverty increases when safe water is unavailable

VOCABULARY:
• Arid

• Wetlands

• Ecosystems

• Aquifers

• Water scarcity

• Recharging aquifers

• Physical scarcity

• Urbanization

• Economic scarcity

• Water pollution

• Water carrying capacity

• Consumption

• Desertification

• Sustainable

RESOURCES FOR LESSON ONE
Teacher Pre - Reading:
1. Teacher Handout #1 - For Want of a Drink, The Economist, (http://www.economist.com/node/16136302/print)
Online Videos (Go to www.runforwater.ca for quick links)
1. GR11 Video 1 - Blue Gold - World Water Wars http://www.youtube.com/watch?v=gSxaVcJ1sDAandfeature=related
2. GR11 Video 2 - Good Water, http://www.youtube.com/watch?v=HW5eBfZhE4M
3. GR11 Video 3 - FAO 101: Water Scarcity, http://www.youtube.com/watch?v=XGgYTcPzexE
Student Handouts (Photocopy for Students)
		

1. Student Handout # 1 - Water Quiz

		

2. Student Handout # 2 - Record Sheet for the Introduction

		

3. Student Handout # 3 - Record Sheet for the Lesson
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4. Student Handout # 4 - Cause / Effect / Solutions Graphic

		

5. Student Handout # 5 - Water and Poverty-What's the Connection (The World Bank)

INTRODUCTION: SETTING THE STAGE / TAKING A DIP / ANTICIPATORY SET
1. Students complete the Student Handout # 1 - Water Quiz
2. Distribute Student Handout #2 - Record Sheet for the Introduction. Using a Think / Pair / Share format, 			
		 students brainstorm all the activities they do on a daily or regular basis that require water. Teachers may 			
		 choose to keep a class record of this information on a chart to post in the class.
			
•
				
				

Students will identify less obvious activities such as use hydro-electricity, cleaning contact lenses 			
with water-based solutions, and watering indoor plants as well as obvious activities such as washing 		
clothes, brushing teeth, and cooking foods.

3. Watch video clip from GR11 Video 1 - Blue Gold - World Water Wars (view from 0:45 to 2:33). This clip 			
		 describes the effects of desert thirst on a survivor who walked from Mexico to California in the early 				
		 twentieth century.
			
•
				
4.
		
		
		

Teachers may want students to write down three to five effects of desert thirst on the record sheet to 		
stimulate a discussion.

It is very useful for students to think of critical global water issues that they may know before they are exposed 		
to experts' information. Thus, students brainstorm while the teacher records their ideas. Encourage pupils 			
to think of their community, their province, their nation, and their planet. Queries may include travel 				
experiences, economic issues, etc.

			

•
		

Keep this record posted for students to add to at the end of the class. Students also record the topics 		
on their record sheet.

THE LESSON: DIVING IN
1. View GR11 Video 2 - Good Water to identify key problems on Student Handout #3 - Record Sheet
		 for the Lesson.
2. Students orally share the issues presented in the video. Issues should include:
			

i.

97.5% salty, one spoon fresh water in a bucket

			

ii. 1/6 cannot access safe water

			

iii. four people/minute die of water-related problems

			
iv. North Americans over-consume water at an average of 105.7 gallons/ day compared to 			
				 Europeans at 52.8 gallons/day and people of Mozambique under-consume at an average
				 of 1.3 gallons
			

v. low-flow toilets use 1.6 gallons of water

			
vi. a single flush consumes more than a person in Mozambique uses daily, and population 			
		
			 increases means less water available on a per capita basis.
		

Teachers may want to add data to the list of problems on chart paper or wait until the end of the lesson
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3. View GR11 Video 3 - FAO 101: Water Scarcity to define water scarcity and the two types: physical water 			
		 scarcity and economic water scarcity. Teachers may pause the video at the two maps, so students can 			
		 jot down some regional examples for both types of water scarcity.
			

•

Students orally share their findings. New information includes:

					

i.

97.5% salty, one spoon fresh water in a bucket

					
ii. 1/3 of people live where there isn't enough or the water quality is compromised and this is 		
						 expected to be 2/3 by 2025
			
•
				

Teachers may ask students why experts believe water purity will decrease in the future.
Responses may include:

					

i.

growing populations will put greater demands on limited water resources

					

ii. rapidly industrializing nations will create more pollution

					

iii. greater food demands will require more water for irrigation

					

iv. new dams for energy will affect water systems, etc.

4. Review / Discuss Key Concepts with Students
			

•

Water Scarcity occurs when the demand exceeds the supply. There are two types of water scarcity.

			
• Physical Water Scarcity - some areas are more arid than others, including the Middle East, Northern 		
				 Africa, and the South-West United States. Agriculture puts a huge strain on these limited supplies of water.
			
• Economic Water Scarcity - most people lack the money to pay the cost to access clean water whether 		
				 it is to dig a well or to purchase bottled or trucked water. Ironically, the poorest people pay far more for 		
				 water than people living in wealthy nations. Sub-Saharan Africa suffers the most from economic
				water scarcity.
5.
		
		
		
		

Using the Student Handout # 4 - Cause / Effect / Solutions Graphic students read to analyze Lesson 			
One: Student Handout # 5 - "Water and Poverty - What's the Connection" and to begin to explore the 			
many links between poverty and the lack of access to clean water. The teacher leads an oral review of all 			
three parts of the analysis. Refer to Answer Key for Student Handout # 4. Then, in a five-sentence summary 		
each student explains how poverty and a lack of safe water are inter-connected.

6. Teacher teaches the following term:
			
•
				
7.
		
		
		

Water Carrying Capacity refers to the number of people that can be supported by the earth's water 		
supply. The number is unknown and varies regionally.

A final exploration of critical issues that tie in to the Hydrologic Cycle/ Water Cycle–watch a 16 minute clip of 		
GR11 Video 1 - Blue Gold - World Water Wars (view from 5:28 to 21:24). Students take notes on specific 			
elements of the water crisis. They can use the back of any of their record sheets. Share orally. (Responses 		
should include the following critical water issues:

			

i.

Water pollution from agriculture, cars, industry, raw sewage, hospital waste, and oxygen depletion

			

ii. Under-five mortality increases due to contaminated water

			
iii. Wetlands, the great purifiers have been seriously compromised over the past 100 years and
				 are 60% depleted.
			

iv. We are mining ground water faster than it can be recharged which results in sinkholes and desertification.
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v. Agriculture places huge demands on groundwater, yet laws to conserve irrigation water are
				often outdated.
			

vi. The USA currently over-pumps ground water for irrigation 15 times greater than sustainable amounts.

			
vii. Soil erosion due to over-cropping and over-grazing makes soil impermeable to rainfall. Extreme 		
				 weather patterns are affecting rainfall patterns.
			
viii. Deforestation is also contributing to soil erosion further eroding the soil's ability to absorb water vital
				 to eco-systems and increasing the occurrences of flash floods.
			
ix. Finally, urbanization is having a huge impact as impermeable hardscapes affect the water cycle and
				 housing demands often outpace the local watersheds, so water is diverted via canals and dams 		
				 which has huge effects on the flow of rivers and the carrying of vital nutrients downstream

CLOSURE (OPTIONAL ACTIVITIES)
1.

5 / 3 / 1 Exit Write

			

•

five key water concepts

			

•

three questions you have about water issues

			

•

one word to describe the water situation on earth

2.

Thinking Log or Blog - in five sentences, describe some critical water issues the planet is facing.

3.

Critical Questions - in groups, write three critical questions about water. Share your best one with the class.

4.

Define the key vocabulary

5.

Re-Write Water Quiz - discuss each question in context of new learning

6.

Update Water Issues Chart - add new water issues to the chart from the introduction.
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Lesson One: Teacher Handout #1
For Want of a Drink1

Source: The Economist (http://www.economist.com/node/16136302/print)

When the word water appears in print these
days, crisis is rarely far behind. Water, it is
said, is the new oil: a resource long squandered;
now growing expensive and soon to be 		
overwhelmed by insatiable demand. Aquifers are
falling, glaciers vanishing, reservoirs drying up
and rivers no longer flowing to the sea. Climate
change threatens to make the problems worse.
Everyone must use less water if famine, 		
pestilence and mass migration are not to sweep
the globe. As it is, wars are about to break out
between countries squabbling over dams and
rivers. If the apocalypse is still a little way off, it is
	
  
only because the four horsemen and their steeds have stopped to search for something to drink.
The language is often overblown, and the remedies sometimes ill conceived, but the basic message is not wrong. Water
is indeed scarce in many places, and will grow scarcer. Bringing supply and demand into equilibrium will be painful,
and political disputes may increase in number and intensify in their capacity to cause trouble. To carry on with present
practices would indeed be to invite disaster.

Why? The difficulties start with the sheer number of people using the stuff. When, 60 years ago, the world's population
was about 2.5 billion, worries about water supply affected relatively few people. Both drought and hunger existed, as they
have throughout history, but most people could be fed without irrigated farming. Then the green revolution, in an inspired
combination of new crop breeds, fertilizers and water, made possible a huge rise in the population. The number of people
on Earth rose to 6 billion in 2000, nearly 7 billion today, and is heading for 9 billion in 2050. The area under irrigation has
doubled and the amount of water drawn for farming has tripled. The proportion of people living in countries chronically
short of water, which stood at 8% (500m) at the turn of the 21st century, is set to rise to 45% (4 billion) by 2050. And
already 1 billion people go to bed hungry each night, partly for lack of water to grow food.
People in temperate climates where the rain falls moderately all the year round may not realize how much water is
needed for farming. In Britain, for example, farming takes only 3% of all water withdrawals. In the United States, by
contrast, 41% goes for agriculture, almost all of it for irrigation. In China farming takes nearly 70%, and in India nearer
90%. For the world as a whole, agriculture accounts for almost 70%.
Farmers' increasing demand for water is caused not only by the growing number of mouths to be fed but also by people's
desire for better-tasting, more interesting food. Unfortunately, it takes nearly twice as much water to grow a kilo of peanuts
as a kilo of soybeans, nearly four times as much to produce a kilo of beef as a kilo of chicken, and nearly five times as
much to produce a glass of orange juice as a cup of tea. With 2 billion people around the world about to enter the middle
class, the agricultural demands on water would increase even if the population stood still.
For Want of a Drink. Retrieved 2012, from The Economist: http://www.economist.com/node/16136260/print
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Industry, too, needs water. It takes about 22% of the world's withdrawals.
Domestic activities take the other 8%. Together, the demands of these two
categories quadrupled in the second half of the 20th century, growing twice as fast
as those of farming, and forecasters see nothing but further increases in demand
on all fronts.

That's your lot
Meeting that demand is a different task from meeting the demand for almost any
other commodity. One reason is that the supply of water is finite. The world will
have no more of it in 2025, or 2050, or when the cows come home, than it has
today, or when it lapped at the sides of Noah's ark. This is because the law of
conservation of mass says, broadly, that however you use it, you cannot destroy
the stuff. Neither can you readily make it. If some of it seems to come from the
sky, that is because it has evaporated from the Earth's surface, condensed and
returned.
Most of this surface is sea, and the water below it-over 97% of the total on Earthis salty. In principle the salt can be removed to increase the supply of fresh water,
but at present desalination is expensive and uses lots of energy. Although costs
have come down, no one expects it to provide wide-scale irrigation soon.
Of the 21/2% of water that is not salty, about 70% is frozen, either at the poles, in
glaciers or in permafrost. So all living things, except those in the sea, have about
0.75% of the total to survive on. Most of this available water is underground,
in aquifers or similar formations. The rest is falling as rain, sitting in lakes and
reservoirs or flowing in rivers where it is, with luck, replaced by rainfall and melting
snow and ice. There is also, take note, water vapour in the atmosphere.
These geophysical facts affect the use of language in discussions about water,
and the ways in which to think about the problems of scarcity. As Julia Bucknall,
the World Bank's water supremo, points out, demand and supply are economic
concepts, which the matchmakers of the dismal science are constantly trying
to bring into balance. In the context of water, though, supply is also a physical
concept and its maximum is fixed.
Use is another awkward word. If your car runs out of petrol, you have used a
tankful. The petrol has been broken down and will not soon be reconstituted.
But if you drain a tank of water for your shower, have you used it? Yes, in a sense.
But could it not be collected to invigorate the plants in your garden? And will some
of it not then seep into the ground to refill an aquifer, or perhaps run into a river,
from either of which someone else may draw it? This water has been used, but not
in the sense of rendered incapable of further use. Water is not the new oil.
However, there are some "uses" that leave it unusable for anyone else. That
is either when it evaporates, from fields, swimming pools, reservoirs or cooling
towers, or when it transpires, in the photosynthetic process whereby water
vapour passes from the leaves of growing plants into the atmosphere. These
two processes, known in combination as evapotranspiration (ET), tend to be
overlooked by water policymakers. Yet over 60% of all the rain and snow that hits the ground cannot be captured because
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it evaporates from the soil or transpires through plants. Like water that cannot be recovered for a specific use because
it has run into the sea or perhaps a saline aquifer, water lost through ET is, at least until nature recycles it, well and truly
used-or, in the language of the water world, "consumed", ie, not returned to the system for possible reuse.
The problems caused by inexact terminology do not end here. Concepts like efficiency, productivity and saving attract
woolly thinking. Chris Perry, an irrigation economist widely considered the high priest of water accounting, points out that
"efficient" domestic systems involve virtually no escape of water through evaporation or irrecoverable seepage. "Efficient"
irrigation, though, is often used to describe systems that result in 85% of the water disappearing in vapour. Similarly,
water is not saved by merely using less of it for a purpose such as washing or irrigation; it is saved only if less is rendered
irrecoverable.

Soaked, parched, poached
Many of these conceptual difficulties arise from other unusual aspects of water. It is a commodity whose value varies
according to locality, purpose and circumstance. Take locality first. Water is not evenly distributed–just nine countries
account for 60% of all available fresh supplies–and among them only Brazil, Canada, Colombia, Congo, Indonesia and
Russia have an abundance. America is relatively well off, but China and India, with over a third of the world's population
between them, have less than 10% of its water.
Even within countries the variations may be huge. The average annual rainfall in India's north-east is 110 times that in
its western desert. And many places have plenty of water, or even far too much, at some times of year, but not nearly
enough at others. Most of India's crucial rain is brought by the summer monsoon, which falls, with luck, in just a few
weeks between June and September. Flooding is routine, and may become more frequent and damaging with climate
change.
Scarce or plentiful, water is above all local. It is heavy-one cubic metre weighs a tonne–so expensive to move. If you are
trying to manage it, you must first divide your area of concern into drainage basins. Surface water-mostly rivers, lakes
and reservoirs-will not flow from one basin into another without artificial diversion, and usually only with pumping. Within
a basin, the water upstream may be useful for irrigation, industrial or domestic use. As it nears the sea, though, the
opportunities diminish to the point where it has no uses except to sustain deltas, wetlands and the estuarial ecology, and
to carry silt out to sea.
These should not be overlooked. If rivers do not flow, nothing can live in them. Over a fifth of the world's freshwater fish
species of a century ago are now endangered or extinct. Half the world's wetlands have also disappeared over the past
100 years. The point is, though, that even within a basin water is more valuable in some places than in others.
Almost anywhere arid, the water underground, once largely ignored, has come to be seen as especially valuable as the
demands of farmers have outgrown their supplies of rain and surface water. Groundwater has come to the rescue, and
for a while it seemed a miraculous solution: drill a borehole, pump the stuff up from below and in due course it will be
replaced. In some places it is indeed replenished quite quickly if rain or surface water is available and the geological and
soil conditions are favourable. In many places, however, from the United States to India and China, the quantities being
withdrawn exceed the annual recharge. This is serious for millions of people not just in the country but also in many of the
world's biggest cities, which often depend on aquifers for their drinking water.
The 20m inhabitants of Mexico City and its surrounding area, for example, draw over 70% of their water from an aquifer
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that will run dry, at current extraction rates, within 200 years, maybe much sooner. Already the city is sinking as a result.
In Bangkok, Buenos Aires and Jakarta, the aquifers are similarly overdrawn, polluted or contaminated by salt. Just as
serious is the depletion of the aquifers on which farmers depend. In the Hai river basin in China, for example,
deep-groundwater tables have dropped by up to 90 metres.
Part of the beauty of the borehole is that it requires no elaborate apparatus; a single farmer may be able to sink his own
tube well and start pumping. That is why India and China are now perforated with millions of irrigation wells, each drawing
on a common resource. Sometimes this resource will be huge: the High Plains aquifer, for example, covers 450,000
square kilometres below eight American states and the Guaran° aquifer extends across 1.2m square kilometres below
parts of Argentina, Brazil, Paraguay and Uruguay. But even big aquifers are not immune to the laws of physics. Parts of
the High Plains are seriously overdrawn. In the United States, China and many other places, farmers probably have to
pay something for the right to draw groundwater. But almost nowhere will the price reflect scarcity, and often there is no
charge at all and no one measures how much water is being taken.
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Liquid asset or human right?
Priced or not, water is certainly valued, and that value depends on the use to which it is harnessed. Water is used not
just to grow food but to make every kind of product, from microchips to steel girders. The largest industrial purpose to
which it is put is cooling in thermal power generation, but it is also used in drilling for and extracting oil, the making of
petroleum products and ethanol, and the production of hydro-electricity. Some of the processes involved, such as hydro
power generation, consume little water (after driving the turbines, most is returned to the river), but some, such as the
techniques used to extract oil from sands, are big consumers.
Industrial use takes about 60% of water in rich countries and 10% in the rest. The difference in domestic use is much
smaller, 11% and 8% respectively. Some of the variation is explained by capacious baths, power showers and flush
lavatories in the rich world. All humans, however, need a basic minimum of two litres of water in food or drink each day,
and for this there is no substitute. No one survived in the ruins of Port-au-Prince for more than a few days after January's
earthquake unless they had access to some water-based food or drink. That is why many people in poor and arid
countries-usually women or children-set off early each morning to trudge to the nearest well and return five or six hours
later burdened with precious supplies. That is why many people believe water to be a human right, a necessity more basic
than bread or a roof over the head.
From this much follows. One consequence is a widespread belief that no one should have to pay for water. The Byzantine
emperor Justinian declared in the sixth century that "by natural law" air, running water, the sea and seashore were
"common to all". Many Indians agree, seeing groundwater in particular as a "democratic resource". In Africa it is said that
"even the jackal deserves to drink".
A second consequence is that water often has a sacred or mystical quality that is invested in deities like Gong Gong
and Osiris and rivers like the Jordan and the Ganges. Throughout history, man's dependence on water has made him
live near it or organize access to it. Water is in his body–it makes up about 60%–and in his soul. It has provided not just
life and food but a means of transport, a way of keeping clean, a mechanism for removing sewage, a home for fish and
other animals, a medium with which to cook, in which to swim, on which to skate and sail, a thing of beauty to provide
inspiration, to gaze upon and to enjoy. No wonder a commodity with so many qualities, uses and associations has proved
so difficult to organize.
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Lesson One: Student Handout # 1
What Do You Know About Water

1.

Approximately how many people do not have access to drinkable water?

			

q

887 million people

			

q

227 million people

			

q

553 million people

2.
		

How many people do not have access to sanitation services that are necessary for reasonable health 			
and hygiene (enclosed toilets, disposal and treatment of wastewater)?

			

q

904 million

			

q

1.8 billion

			

q

2.6 billion

3.

What percentage of the adult human body is made up of water?

			

q

45%

			

q

65%

			

q

85%

4.
		

How many children under five die each year from diseases stemming from a lack of water
and poor hygiene?

			

q

150,000

			

q

1.5 Million

			

q

1.5 Billion

5.
		
		

Human activity generates soil and air pollution. Sooner or later, this pollution makes its way into lakes, 		
seas, and oceans, leading to the loss of many aquatic species. What percentage of aquatic species 			
has become extinct in the 20th century?

			

q

5%

			

q

10%

			

q

20%

6.
		

Did you know that water covers about 70% of the Earth's surface? How much of all this water is fresh 			
water which can therefore be consumed by people?

			

q

1%

			

q

3%

			

q

6%

7.
		
		

Be careful not to use your sink and toilets to dispose of trash. Leftover food, tampons, medication, 			
or worse, solvents and paint, produce effects on water that do not disappear overnight. Once polluted, 		
how long do you believe water can remain harmful to humans?

			

q

20 Years

			

q

200 Years

			

q

2000 Years
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8.

How much water does it take to grow a kilo of rice?

			

q

1000 litres

			

q

3000 litres

			

q

5000 litres

9.

What is the average daily water use per person in Ethiopia?

			

q

5 litres

			

q

12 litres

			

q

30 litres

10. How many hours are spent each year collecting water in sub-Saharan Africa?
			

q

23 billion

			

q

40 billion

			

q

55 billion

11. Universal access to even the most basic water and sanitation facilities would save health care 		
		
systems in developing countries how many US dollars each year?
			

q

1.6 billion

			

q

2 billion

			

q

4 billion

12. Readers of the British Medical Journal recently voted ________________ the most significant 		
		
medical advance since 1840.
			

q

Antibiotics

			

q

Sanitation

			

q

Anesthesia

13. According to the United Nations, poor sanitation, hygiene and unsafe water claim the lives of an 		
		
estimated ____ children every day?
			

q

40

			

q

400

			

q

4000

14. Clean and safe latrines are critical to advancing a girl's education.
			

q

True

			

q

False

15. It is estimated if 10 billion dollars was spent annually it would halve the number of people without 		
		
basic sanitation by 2015. This amount is equivalent to:
			

q

1% of the world's military spending

			

q

1/3 of the estimated global spending on bottled water

q

what Europeans spend on ice cream each year.
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What Do You Know About Water
ANSWER KEY
1.

Approximately how many people do not have access to drinkable water?

			
2.
		

3

3

1.5 Million

20%

Did you know that water covers about 70% of the Earth's surface? How much of all this water is fresh 		
water which can therefore be consumed by people?

			
7.
		
		

85%

Human activity generates soil and air pollution. This pollution makes its way sooner or later into lakes,
seas, and oceans, leading to the loss of many aquatic species. What percentage of aquatic species 		
has become extinct in the 20th century?
3

6.
		

2.6 billion

How many children under five die each year from diseases stemming from a lack of water and
poor hygiene?

			
5.
		
		

3

What percentage of the adult human body is made up of water?

			
4.
		

887 million people

How many people do not have access to sanitation services that are necessary for reasonable health 		
and hygiene (enclosed toilets, disposal and treatment of wastewater)?

			
3.

3

3

1%

Be careful not to use your sink and toilets to dispose of trash. Leftover food, tampons, medication, 		
or worse, solvents and paint, produce effects on water that do not disappear overnight. Once polluted,
how long do you believe water can remain harmful to humans?
3

2000 Years

16. How much water does it take to grow a kilo of rice?
			

3

1000 litres

17. What is the average daily water use per person in Ethiopia?
3

5 litres

18. How many hours are spent each year collecting water in sub-Saharan Africa?
			

3

40 billion

19. Universal access to even the most basic water and sanitation facilities would save health care 		
		
systems in developing countries how many US dollars each year?
			

3

4 billion
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20. Readers of the British Medical Journal recently voted ________________ the most significant 			
		
medical advance since 1840.
3

Sanitation

21. According to the United Nations, poor sanitation, hygiene and unsafe water claim the lives of an 			
		
estimated ____ children every day?
3

4000

22. Clean and safe latrines are critical to advancing a girl's education.
3

True

23. It is estimated if 10 billion dollars was spent annually it would halve the number of people without 			
		
basic sanitation by 2015. This amount is equivalent to:
3

what Europeans spend on ice cream each year.
Source: World Health Organization
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Lesson One: Student Handout # 2
Record Sheet for the Introduction

Brainstorm all the activities you do on a daily or regular basis that require water. In a few minutes you will share with a
partner and add to your list. Then we will collate a list as a class.

Blue Gold: Write down five effects of desert thirst as described in the video clip.
1.
2.
3.
4.
5.
Record all the critical global water issues our class can think of. We will add to this list at the end of the class.
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Lesson One: Student Handout # 3
Record Sheet for the Lesson

Record key water problems identified in the video Good: Water.

As you view the video FAO: Water, analyze for the following information:
New water issues include:
Define:
1) Water Scarcity:
2) Physical Water Scarcity:
3) Economic Water Scarcity:
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Lesson One: Student Handout # 4
Cause / Effect / Solutions Graphic

Water and Poverty - What's the Connection?
Read the World Bank document to analyze the causes of a lack of access to safe water, the effects of this lack of access,
and possible solutions. Record your data on the graphic.
Lack of Safe Water

			Causes:							Effects:

							Solutions:

Summarize how poverty and the lack of safe water are inter-connected.
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Answer Key
Causes:							

Effects:

• Increasing populations means 3 times
		 the demand in 50 years

• loss of GDP i.e. Africa loses 28.4 billion/year
• time lost in rural areas to water-decreases
productivity

• water is most expensive in poorest
		 areas (3-11% of income)

• increase in disease transmission

• private vendors charge much more
		 than municipalities

• decrease in education rates, especially for
girls

• 1/6 lack safe drinking water

• increases the cycle of poverty

• 2.6 billion people lack sanitation

• increases U-5 mortality rates

• poor management of water supplies

• 3 children die every minute due to waterrelated diseases

• lack of proper regulations to regulate
		 water supply

• compromised ecosystems result in a 		
decrease in biodiversity

• Increasing pollution leads to poor quality water
• Climate Change is affecting rainfall patterns
		 and increasing extreme weather incidents
		 such as floods and droughts

• decrease in crop yields leads to 		
increases in malnutrition

• decreases in ground water due to over-use				
Solutions:
				

• Better management of water supplies

				

• Incentives to better manage water supplies

				

• Investments in sound infrastructure

				

• Improved data on which to make informed choices

				

• Decrease the cost of water for the poorest

				
• The world community must focus on achieving the 8 UN MDG's 					 9.5 billion dollars/year to halve the number of people lacking 					
					 safe water and basic sanitation
				
• New techniques need to be developed and implemented such as storing 			
					 rainwater efficiently and desalinization of water
				

• Conserve water while irrigating with drip irrigation

				
• Use low flush toilets, turn off the tap to brush teeth, have shorter showers,
					 repair leaky faucets and pipes, and use dishwashers and 					
					 clothes washers only when they are full
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Lesson One: Student Handout # 5
Water and Poverty - What's the Connection?

Water is crucial to human life. It is important not only for the everyday needs of drinking, washing and cleaning, but also
for growing crops to feed the world, for generating power to provide electricity, and for maintaining ecosystems such
as wetlands.
It plays a vital role in people's livelihoods, economic growth, and the well-being of all species. The overall economic loss
in Africa alone due to lack of access to safe water and basic sanitation is estimated at $28.4 billion per year. With rapid
population growth, water withdrawals have tripled over the last 50 years. Developing and managing the world's water
resources has become a major challenge as water demands constantly grow and shift.
Lack of safe water and basic sanitation is posing a serious impediment to development and economic growth in many
parts of the world. The poorest in virtually all countries pay the highest price. Direct costs for water are high, as buying
water from vendors can cost 10 times the price of water from municipal supplies. So, either people pay in cash (usually
the urban poor), or in time and effort (the rural poor) to find water.
Unsafe water and poor sanitation also lead to disease, hindering a person's ability to earn a living or get an education,
creating a cycle of poverty. Did you know that:
• 1 in 8 people lack access to safe water
• 2.6 billion lack access to basic sanitation
• Every 20 seconds, one child under the age of 5 dies from water-related disease.
• Sub-Saharan Africa accounts for over a third of people without access to safe water.
Competing demands for water force trade-offs that limit economic opportunities, and also threaten to overlook the rights of
the poor (including small farmers and women) in favor of the more powerful.

What's Affecting the World's Water?
Bad Management
According to a 2009 report from UN-Water, "demographics and the increasing consumption that comes with rising per
capita incomes are the most important drivers of pressure on water." Unfortunately, many countries face major challenges
in improving the laws, regulations, institutions and incentives required for managing water resources in a better way.
Pollution and Quality Degradation
Increased pollution is threatening the quality of many lakes, rivers, estuaries and groundwater sources around the world.
This poses serious threats to public health, agriculture, industry, the ecosystem and biodiversity. Most water quality
problems are caused by pollutants from human activities.
Climate Change
Climate change will have a critical impact on water resources. Rainfall may become more erratic, increasing extreme
weather events like droughts and flooding. Temperature changes will cause glaciers to shrink. Climate change will also
impact coastal groundwater and water quality. All of this will have major implications for urban and rural water supply,
agriculture, energy, industry, mining, livestock, fisheries, and the environment. See the impact of a shrinking glacier on one
Peruvian community.
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What Can Be Done?
Better Management
Both national policies and international cooperation are integral to solving the water problem. The key to this is better
institutions, incentives and investments. Reliable information about how water resources are changing in response to
factors like climate change, agriculture, and industrial demand is also needed.
Says a 2009 report from UN-Water: "Water resources, properly managed... can ensure equity and security in water
and sanitation for families, businesses and communities. And they can ensure adequate water for food, energy and the
environment as well as protection from floods and droughts."
Making water affordable for household use is also a major issue. In some areas, the poorest households can pay 3% - 11%
of income on water.
The World Health Organization estimates that it will cost about $9.5 billion annually to achieve the Millennium
Development Goal of halving the proportion of people without access to safe water and sanitation by 2015. The good
news is that development assistance to the water supply and sanitation sector is rising again, after a decline during
the 1990s.

Rainwater Harvesting, Desalination and Water Reuse
A range of innovative techniques to increase water supply have been developed. These include removing salts from
ocean water to make it drinkable, as well as collecting and storing rainwater. These are techniques that are proving
effective in arid and semi-arid parts of the world, as a way to supplement irrigation for crops, or provide water for drinking,
domestic use and livestock.

Conservation
Using less water is the most basic way to help protect the Earth's water resources. Water saving technologies such as
drip irrigation and low-flush toilets can have a widespread impact. And increasing efficiency in agricultural water use will
have the largest impact on global conservation gains.
From a municipal perspective, preventing leakages is an important way to avoid waste. And here are a few things you can
do on a daily basis:
•
•
		

Turn off the tap in your bathroom sink while brushing your teeth.
Take shorter showers. You can save 15 gallons of water per shower by taking a five minute shower
instead of 15 minute shower.

•

Avoid letting the water run constantly while you're washing or rinsing dishes.

•

Repair dripping faucets.

•
		
•

Don't pour cooking water down the drain when there may be another use for it such as watering a
plant or garden, or cleaning.
Operate automatic dishwashers and clothes washers only when they are fully loaded.
Source: World Bank

End of Lesson 1
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Lesson Two

The Connection Between Water and Health
OBJECTIVE:
The students will explain how water is tied to health issues including water-borne diseases and water-borne vectors, and
how access to proper sanitation and clean water are critical to improving the standard of living of people in many parts of
the world.

KEY CONCEPTS:
1. United Nations Millennium Development Goals (MDG's)
2. Links between Water and Poverty
3. Links between health and proper sanitation and hygiene.

VOCABULARY:
		

• Improved water source			

• Latrine

		

• Vector						

• Sub-Saharan Africa

		

• Sanitation					

• World Health Organization (WHO),

		

• Malaria					

• UNICEF

		

• Schistosaomiasis/bilharzia			

• Infant mortality rate

		

• Oral Rehydration Therapy (ORT)		

• Under 5 Mortality Rate

		

• United Nations MDG's				

• Anaemia

		

• Equity						

• Tippy Tap

		

• Sustainable					

• Insecticide Treated Bed Net

RESOURCES FOR LESSON TWO
Online Videos (Go to www.runforwater.ca for quick links)
1. GR11 Video 4 - A View of the Millennium Development Goals
		
http://www.youtube.com/watch?v=D3l4CLvOQ0Y
2. GR11 Video 5 - Good: Drinking Water, http://www.youtube.com/watch?v=_R_vpNQ0fJc
3. GR11 Video 6 - It's In Your Hands, http://www.youtube.com/watch?v=Qdpd3roZjYw
4. GR11 Video 7 - UNICEF World Malaria Day http://www.youtube.com/watch?v=bSNgV8mp6BQ
5. GR 11 Video 8 - UNICEF: Malaria Initiative - Saving Lives with Mosquito Nets 					
		 http://www.youtube.com/watch?v=BO5IKhPjPu8
Online Resources
1. World Health Organization - 10 Facts on Sanitation
		 http://www.who.int/features/factfiles/sanitation/facts/en/index9.html
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Student Handouts (Photocopy for Students)
1. Student Handout # 1 - Student Record Sheet and 5 / 3 / 1
2. Student Handout # 2 - The UN Millennium Development Goals
3. Student Handout # 3 - How does Water Relate to the MDG's
4. Student Handout # 4 - Student Notes Worksheet
5. Student Handout # 5 - Unsafe Water Imperils Lives of Almost Half of Humanity
6. Student Handout # 6 - Issue Based Article Analysis Graphic
7. Student Handout # 7 - Water Related Diseases
8. Student Handout # 8 - Water Related Diseases Analysis
9. Student Handout # 9 - Cause Effect Graphic
10. Student Handout # 10 - What Happens Graphic
11. Student Handout # 11 - Comparison and Contrast Venn Diagram
12. Student Handout #12 - Malaria Eradication - No Vague Aspiration (Optional)

INTRODUCTION: SETTING THE STAGE / TAKING A DIP / ANTICIPATORY SET
1. Watch GR11 Video 4 - A View of the Millennium Development Goals. Have students record key facts using 		
		 part one of Lesson Two Student Handout #1 - Student Record Sheet and 5 / 3 / 1.
2. Distribute, Lesson Two Student Handout #2 - The UN Millennium Development Goals and
		 Student Handout #3 - How does Water Relate to the MDG's.
		Discussion - Focus Questions:
			

i. Why do you think the international community agreed to combat the issues outlined in the MDG's?

			

ii. When you look at the MDG's connections to water, which ones surprise you the most?

			

iii. Had you thought about the roles of water in this way before?

			

iv. Do any of these MDG's strike you as more or less important?

3. Using Lesson Two Student Handout # 1 - Student Record Sheet and 5 / 3 / 1 have students 			
		 complete a 5 / 3 / 1.
			

i. 5 ways water links to the MDG's

			
ii. 3 key words to describe water in the MDG's (i.e. Sustainable, accessible, clean, hygiene, sanitation,
				 collected, achievable, central, unhealthy, girl's burden, diseased, safe, collected, empowering,
				 partnership, prevention, etc.)
			

iii. 1 idea you will tell someone about the 8 UN MDG's

4. Tell students that they will be exploring the links between health and water. Teachers may want to
		 introduce the following terms:
			 a.
				
				
				

WHO: The World Health Organization is a specialized agency of the United Nations concerned with
issues of public health with the goal of attaining the highest levels of health for all people. It is
particularly concerned with educational programs to prevent diseases and with efforts to control 		
outbreaks of infectious diseases.
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			 b. UNICEF: United Nations International Children's Emergency Fund; provides humanitarian aid and
				 long-term aid to mothers and children; supports vaccination programs, sanitation efforts, safe water
				 initiatives, education opportunities, nutrition programs, etc. to break the hunger cycle.

THE LESSON: DIVING IN
1. Distribute Lesson Two: Student Handout # 4 - Student Notes Worksheet
2. Students view GR11 Video 5 - Good: Drinking Water (2:53 animated video) and make notes about key facts
		 and links between water and health on Student Handout #4.
		 * Students should note:
			

i. many people lack running water

			

ii. 2.5 billion lack a toilet or latrine

			

iii. human waste contaminates water sources

			

iv. feces contains dangerous bacteria, viruses, and worms

			

v. 4100 children die daily of diarrhea and 90% of those children are under 5

			

vi. dehydration is a major factor in child deaths

			
vii. girls miss school due to finding and carrying water as well as recovering from illnesses
				 due to drinking unsafe water
			

viii. women are disempowered over the long-term as a result

			
ix. treatment includes hand washing, chlorine tablets or ceramic filters to purify water,
				 improve sanitation infrastructure
3. Have students view the World Health Organization 10 Facts on Sanitation online slide show http://www.		
		 who.int/features/factfiles/sanitation/facts/en/index.html and note key data on Student Handout #4. Discuss 		
		 points that corroborate with the previous video.
4. Distribute and read Lesson Two: Student Handout #5 - "Unsafe Water Imperils Lives of Almost Half of 		
		Humanity" (by Andre Picard) to analyse for the author's thesis and at least six arguments to support it. Discuss
		 as a class. Connect to the UN MDG's by having students check the MDG's that are covered in the article.
			
* A possible thesis is: Despite humans' accomplishments, the lack of safe drinking water and basic 		
				 sanitation negatively affects millions of people, especially in sub-Saharan Africa and South-East Asia.
			
* Another possible thesis is: Until the world community ensures all people have access to safe drinking
				 water and basic sanitation, millions of people will face unnecessary hardships.
5. Another option is for the students to complete Lesson Two: Student Handout # 6 - Issue Based Article
		 Analysis Graphic
6.
		
		
		
		

Water-borne diseases: The students will read the background to three water-related diseases in Lesson Two:
Student Handout # 7 - Water Related Diseases and complete the analysis sheet Lesson Two: Student
Handout # 8 - Water Related Diseases Analysis to analyze three diseases for causes, effects, and solutions.
This activity could be done as a jigsaw, or completed in groups of three. The teacher may opt to limit or expand
the number of diseases studied.

			
* One option is to have students complete their analysis of diarrhea first. After reviewing the causes,
				 effects, and solutions, show students GR11 Video 6 - It's In Your Hands. This video introduces a
				 basic technology to improve hygiene- the Tippy Tap. Add to analysis chart.

28

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

7. Have students write a three-sentence summary for each of the water-related diseases.

CLOSURE (OPTIONAL ACTIVITIES)
1. Using Lesson Two: Student Handout # 9 - Cause Effect Graphic, students further analyze lack of clean
		 drinking water. Students write 6 effects, but elaborate on each one.
2. Using Lesson Two: Student Handout # 10 - What Happens Graphic, students further analyze high rates of
			Under 5 mortality. Students write 6 factors, but elaborate on each one.
3. Students write a letter to the editor to explain the plight of over one billion people due to compromised
		 drinking water.
4. Students define the vocabulary terms. Teacher may ask for a concept map to show their interconnections.
		 Another possibility would be the creation of vocabulary flashcards.

EXTENSION ACTIVITIES
1. Teachers may choose to have students compare and contrast two water-borne diseases on Lesson Two:
		 Student Handout # 11 - Comparison and Contrast Venn Diagram
2. If teachers have the time and the interest they may choose to further explore Malaria as a special case that is
		 specifically targeted by the UN MDG's specifically in Goal Six.
3 Students view GR11 Video 7 - UNICEF World Malaria Day and GR 11 Video 8 UNICEF: Malaria Initiative 		 Saving Lives with Mosquito Nets
			
* Focus questions- how is malaria linked to water? How does it negatively affect societies and children
				 in particular? Explain why a multi-faceted approach is critical to saving lives.
4. Teachers may choose to explore the Spread the Net initiative. The sum of ten dollars can save a child's life
		 with the purchase of a bed net.
			

* http://www.spreadthenet.org/

5. Teachers may choose to have students read the article Lesson Two: Student Handout # 12:
		 "Malaria Eradication - No Vague Aspiration," an interview with Bill Gates, and summarize the
		 main arguments.
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Lesson Two: Student Handout #1
Student Record Sheet and 5 / 3 / 1
Key Facts About the UN Millennium Development Goals (MDG'S):

Five ways water links to the MDG's:

Three words to describe water in the MDG's:

One idea to share with a friend about the MDG's:
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Lesson Two: Student Handout #2
The UN Millennium Development Goals

The MDGs were developed out of the eight chapters of the Millennium Declaration, signed in September 2000. There are
eight goals with 21 targets and a series of measurable indicators for each target.

Goal 1: Eradicate extreme poverty and hunger
* Target 1A: Halve the proportion of people living on less than $1 a day
* Target 1B: Achieve Decent Employment for Women, Men, and Young People
* Target 1C: Halve the proportion of people who suffer from hunger

Goal 2: Achieve universal primary education
* Target 2A: By 2015, all children can complete a full course of primary schooling, girls and boys

Goal 3: Promote gender equality and empower women
* Target 3A: Eliminate gender disparity in primary and secondary education preferably by 2005, and at all levels by 2015

Goal 4: Reduce child mortality rates
* Target 4A: Reduce by two-thirds, between 1990 and 2015, the under-five mortality rate

Goal 5: Improve maternal health
* Target 5A: Reduce by three quarters, between 1990 and 2015, the maternal mortality ratio
* Target 5B: Achieve, by 2015, universal access to reproductive health

Goal 6: Combat HIV/AIDS, malaria, and other diseases
* Target 6A: Have halted by 2015 and begun to reverse the spread of HIV/AIDS
* Target 6B: Achieve, by 2010, universal access to treatment for HIV/AIDS for all those who need it
* Target 6C: Have halted by 2015 and begun to reverse the incidence of malaria and other major diseases

Goal 7: Ensure environmental sustainability
* Target 7A: Integrate the principles of sustainable development into country policies and programs; reverse loss of
environmental resources
* Target 7B: Reduce biodiversity loss, achieving, by 2010, a significant reduction in the rate of loss
* Target 7C: Halve, by 2015, the proportion of the population without sustainable access to safe drinking water and basic
sanitation (for more information see the entry on water supply)
* Target 7D: By 2020, to have achieved a significant improvement in the lives of at least 100 million slum-dwellers

Goal 8: Develop a global partnership for development
* Target 8A: Develop further an open, rule-based, predictable, non-discriminatory trading and financial system
* Target 8B: Address the Special Needs of the Least Developed Countries (LDC)
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* Target 8C: Address the special needs of landlocked developing countries and small island developing States
* Target 8D: Deal comprehensively with the debt problems of developing countries through national and international
measures in order to make debt sustainable in the long term
* Target 8E: In co-operation with pharmaceutical companies, provide access to affordable, essential drugs in
developing countries
* Target 8F: In co-operation with the private sector, make available the benefits of new technologies, especially
information and communications

32

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

Lesson Two: Student Handout # 3

How does Water Relate to the MDG's (Source World Bank)
Goal 1: Eradicate extreme poverty and hunger
Worldwide, some 980 million people live in extreme poverty: they have less than $1 a day to make a living. The absence
of clean water and adequate sanitation is a major cause of poverty and malnutrition.
*		Improved water management and access to water and sanitation boosts countries' economic growth
			and reduces poverty.
*		The economic benefits of better access to water and sanitation (e.g. increased production and productivity)
			far outweigh the investment costs.
*		People who are poor and sick because of dirty water, poor hygiene and a lack of sanitation cannot
			contribute to family income.
*		Women lose time and opportunity to earn income due to the time and effort spent on water collection.
*		Poor families have to spend a large proportion of their budget on buying clean water and medicines to
			treat diseases caused by dirty water, poor hygiene and a lack of sanitation.
Worldwide, some 840 million people still suffer from undernourishment.
*		Smallholder farmers, who make up more than half of those living in extreme poverty, need water for irrigation.
*		Providing more water for agriculture and irrigation can increase food production and help alleviate hunger.

Goal 2: Achieve universal primary education
Worldwide, around 113 million children of school age, some 60% of them girls, do not attend school. Those that do, need
a healthy school environment with safe drinking water and adequate sanitation
*		Lack of clean water and adequate sanitation means that children cannot or do not want to go to school,
			or are too weak or ill to learn properly.
*		Girls' school attendance rates are particularly affected, particularly in adolescence.
*		Many children, especially girls in rural areas, have to help collect and carry water for their families instead
			of going to school.
*		Access to clean water and adequate sanitation keeps children fit so that they can attend school regularly
			and increases their learning potential.
*		Each year, 443 million school days are lost through diarrhea, parasitic infections and other diseases caused
			by dirty water, poor hygiene and a lack of sanitation.

Goal 3: Promote gender equality and empower women
The lack of clean water and poor hygiene and sanitation particularly affects women and girls, perpetuating gender inequality.
*		Women and girls often spend up to 4 hours a day walking, queuing and carrying water.
*		Women and girls have to care for family members with water-borne illnesses.
* 		If water sources and sanitation facilities are closer to home, women and girls are at less risk of assault
			when collecting water or searching for privacy.
*

When women and girls have access to safe, drinking water and sanitation facilities near to where they live,
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			they have more time for improving livelihood or attending school.
*		A community water supply provides an excellent opportunity for women to become involved in community
			decision-making and participate in community management.

Goal 4: Reduce child mortality rates
Each year, some 10.1 million children die before their fifth birthday, mainly from preventable diseases.
*		Dirty water, poor hygiene and a lack of sanitation account for the vast majority of child deaths.
* 		Every year some 1.8 million children (4 900 a day) die as a result of diarrhea and other diseases caused
			by unsafe water and poor sanitation.
*		Infants and children from extremely poor families are worst affected by diseases caused by dirty water,
			poor hygiene and a lack of sanitation.

Goal 5: Improve maternal health
In developing countries, mothers have a 1 in 48 chance of dying in childbirth.
*		Dirty water and poor hygiene is a serious hazard for mothers during and after delivery.
* 		Clean water, better hygiene and adequate sanitation reduce the incidence of health problems like anaemia,
			vitamin deficiency and trachoma that undermine maternal health and contribute to maternal mortality.
*		Ready access to safe drinking water and sanitation facilities reduces the physical stress on pregnant women,
			improves their overall health, thus reducing the risk of miscarriage and adverse impacts on fetuses and newborns.

Goal 6: Combat HIV/AIDS, malaria, and other diseases
Clean drinking water, adequate sanitation and hygiene are crucial to treating disease and preventing its spread.
* 		Dirty water is a breeding ground for mosquitoes transmitting malaria and dengue fever.
* 		Each year, some 1.3 million people die from malaria, 90% of them children under five years.
* 		Poor hygiene and a lack of sanitation cause the spread of worms (e.g. guinea worm), diarrhea, typhoid,
			cholera and other diseases.
*		In 2004, the number of deaths from diarrhea was around 6 times higher than the average number of people
			dying in armed conflicts each year in the 1990s.
* 		People weakened by HIV/AIDS are usually the worst affected by water-borne diseases.
* 		HIV-infected mothers require clean water to make formula milk, to avoid the risk of infecting their children
			through the breast milk.

Goal 7: Ensure environmental sustainability
Goal 7 directly addresses the need for sustainable water resource management, the provision of clean water and
adequate sanitation, and measures to reduce the number of slum dwellers.
* 		Worldwide, some 2.6 billion people lack access to adequate sanitation and some 1.1 billion people lack access
			to clean drinking water.
* 		Since 1900, about half of the world's wetlands have been lost.
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* 		Protection of natural water resources guarantees sufficient water supplies for people who still lack access to safe
			drinking water and for future generations.
* 		Almost 1 billion people now live in slums, mostly in the developing world where slum-dwellers account for 40% of
			the urban population. This number could climb to 2 billion by 2020. Slums present a particularly tough challenge,
			as they rarely have supplies of clean, safe water, or adequate sanitation

Goal 8: Develop a global partnership for development
A Global Partnership provides opportunities for governments, donors, businesses and civil society to work together to
achieve the MDGs. This includes a commitment to good governance, development and poverty reduction - nationally and
internationally.		
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Lesson Two: Student Handout # 4
Student Notes Worksheet

1. Good Water Video: Water as a Source of Death

WHO: Key Facts about Sanitation: Slideshow

2. "Unsafe Water Imperils Lives of Almost Half of Humanity," by Andre Picard
Author's Thesis:

Facts to support thesis:
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Lesson Two: Student Handout # 5

Unsafe Water Imperils Lives of Almost Half of Humanity
Andre Picard - Globe and Mail
Published Thursday, Nov. 16, 2006
There have been some remarkable scientific and medical advances in recent years, such as the decoding of the
human genome, the deployment of a space probe that retrieved a thimbleful of comet dust, and the advent of instant
communication Ö la BlackBerry.
Yet, how do you reconcile this awe-inspiring technological prowess and world of limitless possibilities with the grim
realities on the ground?
Consider that the most pressing and bedevilling public health concern on the planet remains almost medieval.
Shockingly, almost half the world's population, 2.6 billion residents concentrated mainly in Africa and Asia, lacks access to
basic sanitation. One in six people worldwide, more than one billion, is without safe drinking water.
How can we take seriously the promise of the Book of Life (the genome) when we cannot, or will not, provide our fellow
man with the most basic element required for life, a few drops of water daily?
How can we, in good conscience, dream of travelling to faraway planets and stars when we seem incapable of building
latrines and digging wells in sufficient numbers to sustain a minimal quality of life?
A century ago in Canada, life expectancy was less than 50 years. Today it is over 80.
The principal reason for that dramatic leap in average lifespan was the ability to tame the spread of infectious disease, in
large part through the creation of sewage systems and water purification.
The lack of access to those basic requirements of healthy living is the world's most horrific and least reported
humanitarian disaster.
Lack of sewage services kills more people than war and natural disasters. According to the World Health Organization,
4,500 children die daily from the consequences of unsafe water and inadequate hygiene - about 3.4 million children and
adults annually.
Where there are no toilets, people defecate in ditches, or in plastic bags tossed into ditches or dump sites. Raw sewage
is everywhere and, when it rains, noxious black liquid flows in the streets, through people's homes and into the local water
supply.
When people fall ill, as they invariably do in these conditions, the vicious cycle begins anew, in an accelerated fashion.
Sickness begets human waste, which begets more sickness.
And lest we be too self-righteous, let's not forget that this problem is not limited to the developing world. So-called honey
bags are still the archaic waste management method used in a number of remote communities in Canada, principally
native reserves. Clean water is not a given in our vast, watery land, either.
Lack of sanitation is responsible for a broad range of fecal-oral diseases such as diarrhea (one of the world's biggest
killers of children), cholera, typhoid, hepatitis A, dysentery and dracunculiasis (Guinea worm disease).
Intestinal worms lead to malnutrition, anemia and retarded growth, both mental and physical. Trachoma, an eye infection
that thrives where sanitation is lacking, is a leading cause of blindness. Schistosomiasis (also known as bilharzia), a
debilitating illness in tens of millions of people each year caused by a parasitic worm, would essentially disappear with
rudimentary sanitation measures.
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Much is made of the battle against killer diseases such as HIV-AIDS, tuberculosis and malaria, but those efforts are being
severely compromised by restricted access to clean water. How can a person expect to benefit from cocktails to treat HIVAIDS, for example, if the water required to wash down the pills is contaminated?
Education, too, is imperilled, because so many children spend the better part of their days walking long hours in search of
water instead of sitting in the classroom. Childhood vaccination has proved a public health bonanza but its true impact has
been blunted by the ravages of water-borne diseases for which there are no vaccines.
Poverty is obviously an impediment, but a more serious problem still is the commercialization of water. As a recent report
from the United Nations Development Office makes clear, all too often, the poorer you are the more you pay for water.
That is because municipal water supplies provide cheap water, heavily subsidized, to those with the means to have
plumbing, including industry and suburbanites. Those in slums rely on an elaborate web of suppliers such as tanker-truck
operators and water vendors. The perverse result is that poor residents of slums in Nairobi and Manila pay more per litre
for their water than the comfortable residents of New York or London.
Water, surely, must be considered a basic human right. Water is as necessary to survival as the air that we breathe.
Yet, South Africa is one of the few countries that has legislation guaranteeing access to water. There, all water providers,
private and public, must provide a basic minimum of water free of charge.
On our little blue planet, there is water, water everywhere, but so many are going without because they are drowning in a
sea of indifference.
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Lesson Two: Student Handout # 6
Issue Based Article Analysis Graphic

Title of article:

Date, author, source:

State the issue in your own words
List five facts stated in this article.

Do you consider this article to be objective
and reliable? Explain why.

What is the author's opinion on this issue?
Explain his/her supporting reasons.

What is your opinion on this issue?
Explain your supporting reasons.

Why is this issue important?
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Lesson Two: Student Handout # 7
Water Related Diseases

Schistosomiasis
Schistosomiasis is a water-based disease which is considered the second most important parasitic infection after malaria
in terms of public health and economic impact. The signs following infection are rashes or itchy skin. Two months after
infection, fever, chills, cough and muscle aches may occur as the parasites mature. Untreated infections can result
in blood in urine and stools, and enlarged liver and spleen. In children, there is a negative impact in terms of growth,
nutritional status and cognitive development. Chronic infection leads to diseases of the liver, kidneys, and bladder.
Occasionally, the nervous system is affected causing seizures, paralysis or spinal cord inflammation. People with this
disease may be vulnerable to other infections.
Schistosomiasis in humans is caused by three main species of flatworm. Infection occurs when free-swimming larvae
penetrate human skin. The larvae develop in fresh-water snails. Humans are infected when they enter larvae-infested
water. The larvae mature, mate and produce eggs in the liver or bladder. When infected humans excrete parasite eggs
with feces or urine into water, the eggs hatch releasing larvae that in turn infect aquatic snails. Those who work in
irrigation or fishing are at increased risk for schistosomiasis. Irrigation provides an ideal environment for the snails, and as
people go barefoot to perform their farming tasks, they often walk on land flooded by irrigation water. The parasites enter
the body through the feet. Women doing domestic chores in infested water, such as washing clothes, are also at risk.
Hygiene and play habits make children especially vulnerable to infection.
Schistosomiasis is endemic in 76 countries, most of which are in Africa. Other regions affected include Brazil, Saudi
Arabia, Syria, Cambodia, China, and the Philippines. At least 600 million people are at risk of infection and 200 million are
infected with Schistosomiasis.
Interventions include improved sanitation and drinking water. It is important to limit human contact with the snail vectors.
Health education to change the habits of people can reduce infection rates. In areas of high prevalence and intensity of
infection, targeting school-age children and high-risk groups with the drug praziquantel offers the most efficient way to
reduce the disease. However, a major limitation to schistosomiasis control is access to praziquantel as less than 10% of
people requiring treatment are reached. Improved irrigation techniques will help to safeguard health.

Diarrhea
Diarrhea occurs world-wide and causes 4% of all deaths and 5% of health loss to disability. It is most commonly caused by
gastrointestinal infections which kill around 2.2 million people globally each year, mostly children in developing countries.
The use of hygiene is an important preventative measure but contaminated water is also an important cause of diarrhea.
Depending on the type of infection, the diarrhea may be watery (for example in cholera) or passed with blood (in
dysentery for example). Diarrhea due to infection may last a few days, or several weeks. Severe diarrhea may be life
threatening due to fluid loss, particularly in infants and young children, the malnourished and people with impaired
immunity. The impact of repeated or persistent diarrhea on nutrition and the effect of malnutrition on susceptibility to
infectious diarrhea can be linked in a vicious cycle amongst children, especially in developing countries. Diarrhea is also
associated with other infections such as malaria and measles.
Causes: Diarrhea is a symptom of infection caused by a host of bacterial, viral and parasitic organisms, most of which can
be spread by contaminated water. It is more common when there is a shortage of clean water for drinking, cooking, and
cleaning. Water contaminated with human feces is of special concern. Animal feces also contain microorganisms that can
cause diarrhea.
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Distribution: Diarrhea is a rare occurrence for most people who live in developed countries where sanitation is widely
available, access to safe water is high, and personal and domestic hygiene is relatively good. World-wide, around 1.1
billion people lack access to improved water sources and 2.4 billion have no basic sanitation. Diarrhea due to infection is
widespread throughout the developing world, especially in Southeast Asia and Africa. Amongst the poor and especially in
developing countries, diarrhea is a major killer, especially of children under five.
Health education about how infections spread is key to decreasing the number of cases of diarrhea. A simple treatment
for dehydration associated with diarrhea is Oral Rehydration Therapy (ORT), a solution of salts, sugars, and clean water
that is taken orally. ORT saves millions of children every year. For example, in Niger where one child in five dies before
the age of five years, 18% of these deaths are caused by diarrhea, yet access to ORT as an early intervention can greatly
decrease deaths. The education of mothers and other caregivers form the front line in the fight against childhood disease.

Malaria
Malaria, the world's most important parasitic infectious disease is transmitted by mosquitoes which breed in fresh or
occasionally brackish water. The symptoms of malaria include fever, chills, headache, muscle aches, tiredness, nausea
and vomiting, diarrhea, anaemia, and jaundice (yellow colouring of the skin and eyes). Convulsions, coma, severe
anaemia and kidney failure can also occur. In certain types, the infection can remain inactive for up to five years and then
recur. Without prompt and effective treatment, malaria can evolve into a severe cerebral form followed by death. Malaria is
among the five leading causes of death in children under the age of 5 in Africa.
Causes: Malaria is caused by four species of Plasmodium parasites. People get malaria after being bitten by a malariainfected mosquito. Some female mosquitoes take their blood-meal at dusk and early evening, but others bite during the
night and early hours of the morning. When a mosquito bites an infected person it ingests malaria parasites with the blood
and during a period of 8 to 35 days, the parasite develops in the mosquito. The infective form (sporozoite) ends up in the
salivary glands and is injected into the new human host at subsequent blood-meals. In the human host, the sporozoites
migrate to the liver, multiply, and spread into the bloodstream. Most people begin feeling sick 10days to 4 weeks after
being infected.
Distribution: Today malaria occurs mostly in tropical and subtropical countries, particularly in Africa south of the Sahara,
South-East Asia and the forest fringe zones in South America. The ecology of the disease is closely associated with the
availability of water, as the larval stage of mosquitoes develops in water bodies. Climate change appears to be moving
the altitude limits of malaria to higher elevations. The construction of irrigation systems and reservoirs in some parts of the
world can have dramatic impact on malaria distribution.
WHO estimates 300-500 million cases of malaria, with over one million deaths each year. The main burden of malaria
(more than 90%) is in Africa south of the Sahara with an estimated annual number of deaths of over one million. Two
thirds of the remaining burden hits six countries: Brazil, Columbia, India, Solomon Islands, Sri Lanka, and Vietnam.
WHO has many malaria control initiatives. Early detection and prompt treatment with effective anti-malarial drugs to
reduce mortality. Promoting the use of insecticide-treated bed nets, especially by children and pregnant women. Where
appropriate, countries and communities are being encouraged to reduce mosquito breeding sites by filling in and draining
water bodies.
Source-World Health Organization
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Lesson Two: Student Handout # 8
Water Related Diseases Analysis

Read the fact sheet for each disease. Analyze the causes and effects of the disease as well as solutions to reducing its
prevalence.
Disease: _________________________________________________
Causes						Effects					Solutions

Disease: _________________________________________________
Causes						Effects					Solutions

Disease: _________________________________________________
Causes						Effects					Solutions
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Lesson Two: Student Handout # 9
Cause Effect Graphic

Topic: __________________________________________________________________
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Lesson Two: Student Handout # 10
What Happens Graphic

Topic: __________________________________________________________________

Factor #6

Factor #1

What Happens?

Factor #5

Factor #2

Factor #4

Factor #3
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Lesson Two: Student Handout # 11
Comparison and Contrast Venn Diagram

Unique Features of Water Borne
Disease A

Unique Features of Water Borne
Disease B

Shared Features of Water-borne
Diseases A and B
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Lesson Two: Student Handout # 12
Malaria Eradication - No Vague Aspiration

Eradicating malaria is not a vague, unrealistic aspiration but a tough, ambitious goal that can be reached within the next
few decades, the billionaire philanthropist Bill Gates said on Tuesday.
In an interview with Reuters at his Gates Foundation's Malaria Forum in Seattle, the Microsoft founder who now spends
his time and money on global health and development projects rejected skepticism about focusing his aim on wiping out
the killer mosquito-borne disease worldwide.
"It's not a near-term goal," Gates said, but one that can "certainly" be achieved within his lifetime.
"I'd be disappointed if within 20 years we're not very close to eradicating this globally," he said.
Malaria currently kills about 780,000 people a year -- the vast majority of them children and babies in sub-Saharan Africa
-- and is endemic in about 100 countries.
Gates said a renewed focus and substantial increases in funding for malaria, partly spurred by his call in 2007 for global
eradication of the disease, was steadily "shrinking the malaria map" and would continue to do so.
He pointed to Madagascar, Papua New Guinea and Ethiopia as "likely early candidates" for being able to eliminate the
disease from within their borders in the near future.
Giving a boost to anti-malaria efforts was news on Tuesday of an experimental vaccine from GlaxoSmithKline that halved
the risk of African children getting malaria.
However experts stressed the vaccine was no quick fix for eradicating malaria. The new shot is less effective against the
disease than other vaccines are against common infections such as polio and measles.
Gates' eradication call in 2007 -- the first time the "e-word" was revived since a global malaria eradication push launched
in 1955 faltered and failed -- was seen by some experts in the field as an unwelcome and fanciful notion.
During the previous global eradication effort, the disease was eliminated in many wealthy countries, But when the political
commitment and funding faded, malaria roared back across Africa, and in parts of Asia and South America.
Critics now fear that an emphasis on a distant goal of wiping out the disease worldwide will divert money and energy away
from efforts to effectively control the disease and focus on bringing death rates and case numbers down.
According to Gates, this is not an either-or situation.
"I don't see eradication and control as two separate approaches," he said in a speech to delegates at the Malaria Forum
conference. "To achieve elimination and eradication, we need to start with control, drive it up to very high levels, and
sustain it."
About 300 leading malaria scientists, global health leaders, policymakers and advocates attended the three-day
conference, where Gates and other speakers highlighted progress made in the fight against malaria and urged the
international community to keep up the fight.
According to a recent report by the Roll Back Malaria group, more than a million African children have been saved from
the disease since 2000 and annual funding to fight malaria rose to $1.5 billion in 2010 from about $100 million in 2003.
World Health Organisation's (WHO) malaria experts said on Monday that a third of the 108 malarial countries are now on
track to wipe out the disease within the next decade.
Gates urged skeptics to consider not just the potential for saving lives, but the eventual reductions in costs and the new
opportunities lives saved
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"The damage this disease does is quite incredible," he told Reuters. "And if you can achieve eradication in a particular
country, it's phenomenal -- because it means you're not constantly funding insect spraying, and buying new nets when
they wear out, getting malaria drugs in or buying diagnostics."
Despite the gains made in the fight against malaria, experts say the reality of the disease in much of Africa remains grim.
The WHO says African children under five years old accounted for 85 percent of the 781,000 malaria deaths in 2009, and
the disease also costs the continent an estimated $12 billion annually in lost productivity.
"The parasite has been killing children and sapping the strength of whole populations for tens of thousands of years,"
Gates said. "Now we can chart a course to end it."

End of Lesson Two
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Lesson Three

Water and Human Development
OBJECTIVE:
The students will demonstrate an understanding of the links between access to clean water and adequate sanitation
to improved standard of living, particularly for girls. As well, students will explain the role of demographic pressures on
water resources and explain the impacts on communities when safe water sources are supplied. Finally, they will begin to
explore solutions to water-related issues and demonstrate an understanding of the roles played by NGO's, the UN, and
communities in different parts of the world.

KEY CONCEPTS:
1.

Standard of Living

2.

Human Development

3.

Female Empowerment

4.

Acting as a global citizen

5.

Water Availability

6.

Non-Governmental Organizations

VOCABULARY:
q

human capital

q fertility rates

q

self-sufficiency

q infant mortality rates

q

Human Development Index

q basic sanitation

q

potable water

q GNI - Gross National Income

q

latrine

q literacy

q

Under 5 mortality

q urban

q

demography

q rural

RESOURCES FOR LESSON THREE
Online Videos (Go to www.runforwater.ca for quick links)
1.

GR11 Video 9 - Water Changes Everything (Charity Water) http://www.youtube.com/watch?v=BCHhwxvQqxg

2.

GR11 Video 10 - Women and Water http://www.youtube.com/watch?v=PwIz3gWvZro

3.

GR11 Video 11 - Water For People Women and Water http://www.youtube.com/watch?v=lcmibwP-G_Y

4.

GR11 Video 12 - Women and Water in the Kibera slum http://www.youtube.com/watch?v=anZVBuX2bNE

5.

GR 11 Video 13A - UNICEF Tap Project 2011 http://www.youtube.com/watch?v=GsjY-bs05Fgandfeature=relmfu

6.

GR 11 Video 13B - UNICEF Tap Project 2012 http://www.youtube.com/watch?v=h1PpWF_iJ4g

7.

GR 11 Video 14A - Run for Water Animation http://vimeo.com/37400015

8.

GR 11 Video 14B - Run for Water Promo Video http://vimeo.com/32587199

9.

GR 11 Video 15 - Charity Water Promo Video http://www.charitywater.org/media/videos/?video=video12
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Student Handouts (Photocopy for Students)
1

Student Handout # 1 - WHO - Deaths from Unsafe Water, Sanitation and Hygiene Map

2.

Student Handout # 2 - Water and Standards of Living Data Chart

3.

Student Handout # 3 - Cause and Effect Graphic for Students' Data

4.

Student Handout # 4 - Children: Water, Sanitation, and Hygiene Global Statistics

5.

Student Handout # 5 - Water Availability for Selected Countries, 1950, 1995 and Projected 2025

6.

Student Handout # 6 - Enough is Not Enough - It Must Also be Clean

7.

Student Handout # 7 - Solving Water Problems in the Developing World

8.

Student Handout # 8 - Give Me a Hand Graphic

NTRODUCTION: SETTING THE STAGE / TAKING A DIP / ANTICIPATORY SET
1.
		

Distribute Lesson 3 Student Handout # 1 - WHO - Deaths from Unsafe Water, Sanitation and Hygiene Map.
Ask students to analyze for trends on the map.

			

i.e.1 the south has much higher rates of death due to unsafe water, sanitation, and hygiene

			

i.e.2 South East Asia has much higher rates of death due to unsafe water, sanitation, and hygiene

			

i.e.3 Scandinavia has much few deaths due to unsafe water, sanitation, and hygiene

2.
		
		
		

Give students Lesson Three: Student Handout # 2 - Water and Standards of Living Data Chart. This chart
provides data for various standards of living indicators for a variety of countries. Categories include life
expectancy, adult literacy rates-male and female, Infant mortality rates, U-5 mortality rates, access to an
improved water source, access to sanitation, GNI/capita, fertility rates, and 2011 HDI ranking.

3.

Students analyze the data chart and draw conclusions in groups. These are shared as a class and collated.

4.

As an extension, students might then calculate population doubling times for the poor nations.

5.
		
		
6.

Students watch the video GR11 Video 9 - Water Changes Everything (Charity Water). Students may take
note on effects of poor access to clean water and solutions. Students record Lesson Three: Student Handout
# 3 - Cause and Effect Graphic for Students' Data and they will add to this chart throughout the class.
Teachers teach the terms on the vocabulary list.
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THE LESSON: DIVING IN
1. Distribute Lesson Three: Student Handout # 4 - "Children: Water, Sanitation, and Hygiene Global Statistics".
		 Have students read, analyze, and discuss. Review the 8 UN MDG's from last class and how each is reliant on
		 water in some way. They can add new data to their Student Handout # 3 - Cause and Effect Graphic for
		Students' Data.
2.
		
		
		

Students analyze chart Lesson Three: Student Handout # 5 - Water Availability for Selected Countries, 1950,
1995 and Projected 2025 for trends and hypothesize reasons for the differences. Students should cluster regions,
continents, developed versus developing nations, etc. Again, students add new data to their Student Handout
# 3 - Cause and Effect Graphic for Students' Data.

3. Using all or some of the following videos, students collect new data to add to their Student Handout # 3 		 Cause and Effect Graphic for Students' Data. Each video is between 3-4 minutes, so teachers can determine
		 their time constrictions.
			

i.

GR11 Video 10 - Women and Water

			

ii.

GR11 Video 11 - Water For People Women and Water

			

iii.

GR11 Video 12 - Women and Water in the Kibera slum

4.
		
		
		

As an extension, teachers may choose to distribute Lesson Three: Student Handout # 6 - "Enough is Not
Enough - It Must Also be Clean" and have students add further data to their Cause and Effect Graphic handout.
This article for The Economist is a challenging piece and not appropriate for all students. Teachers who choose to
use this article may want to take guided reading format with students.

5. Quick Write (7-15 minutes) Using your cause effect chart, determine how having access to clean water can
		 transform the life of girl in a poor rural village in sub-Saharan Africa.
6.
		
		
		

To explore solutions, students will examine case studies of charities (NGO's) working to provide access to clean
water at the community level. Students will analyze each charity using Student Handout # 7 - "Solving Water
Problems in the Developing World" and potentially make a commitment to one. View one to three of the following
promotional videos created by clean water charities. Students may also visit their websites.

			

A. UNICEF's Tap Project (www.tapproject.org)

				 * 		GR 11 Video 13A - UNICEF Tap Project 2011
				
			

* 		GR 11 Video 13B - UNICEF Tap Project 2012

B. Run for Water - Hope Development Agency (www.runforwater.ca)

				 * 		GR 11 Video 14A - Run for Water Animation
				
			

* 		GR 11 Video 14B - Run for Water Promo Video

C. Charity Water (www.charitywater.org)

				 *

GR 11 Video 15 - Charity Water Promo Video

CLOSURE (OPTIONAL ACTIVITIES)
1. Use the Lesson Three: Student Handout # 8 - Give Me a Hand Graphic. Students write one key fact about water
		 and human development in one sentence on each finger. On the palm, students offer practical solutions to social
		 issues deriving from a lack of access to clean water and sanitation.
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2. Students write in role to explain the changes resulting from a water pump being installed in their village. Teachers
		 may want to us a RAFT approach (R-Role, A-Audience, F-Format, T-Topic)
			

Role - Girl in rural African village in Ethiopia

			

Audience - Hope International Development Agency

			

Format - Letter

			

Topic - Changes in my life as a result of access to clean water.

3. As a class or in small groups, students develop an action plan to commit to one of the water charities studied.
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Lesson Three: Student Handout # 1

WHO - Deaths from Unsafe Water, Sanitation and Hygiene Map
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Lesson Three: Student Handout # 2
Water and Standards of Living Data Chart

Country Fertility Infant
Under
Access to Access to
Life
Literacy
GNI per
HDI
			
Mortality
5
Clean Water Sanitation Expectancy
(% of
Capita Ranking
			
Rates Mortality
(% of
(% of		
Population) (US$)
2011
			
(per
Rates Population) Populaton)				
(of 187
			
1000)
(per						
Countries)
				
1000)
					

Urban | Rural Urban | Rural

M|F

M|F

Canada

1.58

4.92

6

100 | 99

100 | 99

78.3 | 82.9

99 | 99

$35,166

6

Brazil

2.2

21.17

19

99 | 84

87 | 57

68.8 | 76.1

88 | 89

$10,162

84

Japan

1.2

2.78

3

100 | 100

100 | 100

79 | 86.1

99 | 99

$32,295

12

Kenya

4.19

52.29

85

83 | 52

27 | 32

53 | 55.2

91 | 80

$1,492

143

Ethiopia

6.02

77.12

106

98 | 26

29 | 8

51.7 | 54.3

50 | 35

$971

174

USA

2.06

6.06

8

100 | 94

100 | 99

75.6 | 80.8

99 | 99

$43,017

4

Germany

1.41

3.54

4

100 | 100

100 | 100

76.5 | 82.1

99 | 99

$34,854

9

Egypt

2.97

25.2

22

100 | 98

97 | 92

69.1 | 73.6

83 | 59

$5,269

113

China

1.54

16.06

18

98 | 82

58 | 52

71.3 | 74.8

96 | 89

$7,476

101

India

2.62

47.57

63

96 | 84

54 | 21

63.2 | 66.4

73 | 48

$3,468

134

Source: CIA World Factbook 2011, World Health Organization, UNICEF Child Information, United Nation HDI Report
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Lesson Three: Student Handout # 3
Lack of Clean Water and Sanitation
Cause / Effect Graphic

Causes

Effects

Social

Social

Economic

Economic

Political

Political

Environmental

Environmental			
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Lesson Three: Student Handout # 4

Children: Water, Sanitation, and Hygiene-Global Statistics
Lack of safe water and sanitation is the world's single largest cause of illness. In 2002, 42% of households had no toilets,
and 1in 6 had no access to safe water.
The toll on children is especially high. About 4,500 children die each day from unsafe water and lack of basic sanitation
facilities. Countless others suffer from poor health, diminished productivity, and missed opportunities for education.
About 90% of deaths from diarrheal diseases due to unsafe water and sanitation in the developing world occur in children
under 5 years of age.
The poor are especially hard hit. A child born in Europe or the USA is 520 times less likely to die from diarrheal disease
than an infant in sub-Saharan Africa, where only 36% of the population can access hygienic sanitation.
Urban-rural disparities are striking. In 2002, only 37% of rural inhabitants had access to basic toilets, against 81% of
urban dwellers.
Women and girls are the "water haulers" of the world. On average, women and girls in developing countries walk 6
kilometres a day, carrying 20 litres of water, greatly reducing the time they have for other productive work of for girls to
attend school.
Waterborne illnesses keep children out of school and when schools lack toilets, girls will often not attend.
Improving household drinking water can reduce diarrhea episodes by as much as 39%. Almost half of the nearly 2 million
deaths from diarrhea could be prevented through an understanding of basic hygiene.
The world is on track to meet the MDG on water, but not on sanitation. With the exception of sub-Saharan Africa, all
regions should meet their water targets. Under current rates of progress, the world will miss the sanitation target by more
than half a billion people.
The World Health Organization found that every $1 invested in achieving the Millennium Development targets on water
and sanitation would yield between $3 to $34 depending on the region.
Source - UNICEF
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Student Handout # 5

Water Availability for Selected Countries, 1950, 1995 and Projected 2025
1950

1995

2025 Projection*

		
Total
		
annual
		
renewable		
Per capita		
Per capita		
Per capita
		 fresh water		water		 water		 water
		 available by		available		 available		 available
		
country
Population
(cubic
Population
(cubic
Population
(cubic
Country
(cubic km) (thousands)
meres)
(thousands)
metres)
(thousands)
metres)
Brazil

6,950

53,975

128,736

159,015

43,707

241,390

28,792

Canada

2,901

13,737

211,181

29,402

98,667

38,792

74,783

China

2,800

554,760

5,047

1,220,224

2,295

1,561,429

1,793

Egypt

58

21,834

2,661

62,096

936

103,979

559

Ethiopia

110

18,434

5,967

56,404

1,950

145,072

758

Germany

171

68,376

2,501

81,594

2,096

84,513

2,023

India

2,085

357,561

5,831

929,005

2,244

1,438,866

1,449

Israel

2

1,258

1,709

5,525

389

8,744

246

Japan

547

83,625

6,541

125,068

4,374

125,389

4,362

Kazakhstan

169

6,703

25,272

16,817

10,073

22,176

7,639

Kenya

30

6,265

4,820

27,150

1,112

53,129

568

Mali

67

3,520

19,034

10,794

6,207

26,378

2,540

Niger

33

2,400

13,542

9,151

3,542

23,343

1,392

5

3,201

1,421

18,255

249

43,531

105

2,478

157,813

15,702

267,115

9,277

354,649

6,687

Saudi Arabia
USA

*High Projection Data
Source:

Sustaining Water, Easing Scarcity: A Second Update, Revised Data for the Population Action International Report, Sustaining Water:

Population and the Future of Renewable Water Supplies

Tom Gardner-Outlaw and Robert Engelman
Population Action International
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Lesson Three: Student Handout # 6
Enough is Not Enough - It Must Also be Clean

If WATER has the capacity to enhance life, its absence has the capacity to make it miserable. David Gray, a water
practitioner who has served the World Bank in almost every river basin on the globe and is now a professor at Oxford,
has a technique that makes the point. Every day he receives e-mails with water stories from newspapers round the world.
By briefly displaying to an audience just one day's crop - including, say, drought in Australia, floods in Kenya, an empty
dam in Pakistan, a toxic spill in the Yellow river and saltwater contamination in Haiti - he can soon show how water may
dominate if not destroy lives, especially in poor countries.
Some of its most pernicious influences, though, never make the headlines. This is how they might read: "Over 1.2 billion
people have to defecate in the open." "The biggest single cause of child deaths is diarrhea or diseases related to it."
"Nearly 1 billion people have no access to piped drinking water or safe taps or wells." Each of these statements is linked
to water.
Surprisingly, some of those who have to defecate in the open do not mind. Some rural men, and even women, quite
enjoy a social squat in the bushes. But for many, and certainly for those who must live with its consequences, it is a
disagreeable practice. Women and, especially, girls often find it embarrassing. Many women in South Asia contain
themselves by day and wait till nightfall before venturing into the shadows. Girls at African schools without latrines often
drop out rather than risk the jeers of their male contemporaries. Slum-dwellers in Nairobi have to pick their way through
streams of sewage and take care to avoid "flying toilets", plastic bags filled with excrement that are flung with desperate
abandon into the night.
Without piped water to wash their hands with, let alone to drink, the open-air defecators and another 800 million people
with access only to primitive latrines are inevitably carriers of disease. If they could wash their hands with soap and water,
they could block one of the main transmission routes for the spread of both diarrheal diseases and respiratory infections.
As it is, patients with water-related diseases fill half the hospital beds in the poorest countries, and dirty water and poor
sanitation kill 5,000 children a day.
Clean water is crucial for children with diarrhea; they need rehydration and electrolytes to survive. Even then, they may
still be at risk of malnutrition if they continue to suffer from diarrhea, which will prevent them from absorbing their food
properly. This usually has long-term consequences. Malnutrition in the womb and during the first two years of life is now
seen as causing irreversible changes that lead to lifelong poor health.
Poor health, bad in itself, translates into poor economic output. A study in Guatemala followed the lives of children in
four villages from their earliest years to ages between 25 and 42. In two villages the children were given a nutritious
supplement for their first seven years, and in the other pair a less nutritious one. The boys who had had the more
nutritious diet in their first two years were found to have larger bodies, a greater capacity for physical work, more
schooling and better cognitive skills. They also grew up to earn average wages 46% higher than the other groups.
The Cost to Health and Wealth - Studies in Ghana and Pakistan suggest that the long-term impact of malnutrition
associated with diarrheal infections costs each country 4-5% of GDP. This can be added to a similar burden for
"environmental risk", which includes malaria and poor access to water and sanitation, both water-related as well as indoor
air pollution. All in all, the World Health Organization thinks that half the consequences of malnutrition are caused by
inadequate water, sanitation and hygiene. In Ghana and Pakistan the total cost of these shortcomings may amount to 9%
of GDP, and these two countries are not unique.
The problem is not strictly a matter of water scarcity. Indeed, expanding the availability of water may actually increase
disease, since it may lead to stagnant pools in which mosquitoes breed, and then spread malaria or dengue fever; or
perhaps excess water will run through human or toxic waste and thus contaminate the ground or a nearby stream. So
hygiene and protected storage are essential.
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Yet there is a shortage of safe water for drinking and sanitation in many places, not least in the cities to which so many
people are now flocking. Africa is urbanizing faster than any other continent, and most migrants to the towns there find
themselves living in slums. In cities like Addis Ababa and Lagos a quarter to a half of the population have no access
to decent sanitation, and not many more will have access to piped water. No Indian city has a 24-hour domestic water
supply, though efforts are under way to provide it in Mysore and a few other places.
Delhi's story is typical. Demand for water there has been rising for years. The local utility cannot meet it. The city's
pipes and other equipment have been so poorly maintained that 40% of the supply fails to reach the customers. So the
utility rations it by providing water for a limited number of hours a day and, in some places, by restricting the quantity.
Householders and landlords build tanks, if they can, and fill them when the water is available. Residents, or their weary
employees, set their alarm clocks to turn on the tap before the flow dribbles away to nothing. Property developers, anxious
to take advantage of a booming economy and a growing middle class, drill boreholes, but these now have to go deeper
and deeper to reach water.
As for the Yamuna river, long the main source of the city's drinking water, it is clinically dead. Quantities of sewage are
poured into it daily, 95% of which is untreated, and it is also a depository for industrial effluents, chemicals from farm
runoffs and arsenic and fluoride contamination. The city's master plan proposes three new dams, but they will not be
finished for several years.
Many other cities have problems like Delhi's, though mostly in less extreme forms. Nearly two-fifths of the United States'
25,000 sewer systems illegally discharged raw sewage or other nasty stuff into rivers or lakes in 2007-09, and over 40%
of the country's waters are considered dangerously polluted. Contaminated water causes sickness in almost 20 million
Americans a year.
Pollution, however, is not the reason that people in rich countries have taken to drinking bottled water. In the developing
world they do it because that is often the only water fit to drink, and for the poor it is usually a significant expense. Not only
are their incomes small, but they often pay a lot more for drinking water than do their richer compatriots. A litre of bottled
water in India costs about 15 rupees (35 cents).
Bottled water often comes from the same source as tap water, where that is available (sometimes at a hundredth of the
price), though it should at least be clean. It is often indistinguishable from tap water. In rich countries, it may have come
from exotic sources like Fiji or Lapland, packed in glass or plastic destined to become rubbish, devouring energy on its
travels and thus making it one of the least green and least defensible rip-offs on the market.
A concerted international effort is now under way to improve sanitation and the supply of drinking water. One of the
development goals set by the United Nations at the millennium was to halve the proportion of people without basic
sanitation and a decent source of fresh water by 2015. Progress is slow, especially for sanitation, and particularly in Africa,
and increasingly policymakers are finding that heavily subsidized projects are failing.
Sexy loos - Outfits like the World Toilet Organization, based in Singapore, now believe you have to make lavatories "as
sexy as mobile phones" if you are to get people to accept them, and that means literally selling them. Once people have
invested some of their own money in a loo, they will use it. The World Bank confirms that the most successful sanitation
projects involve only a small subsidy.
Where building a fixed latrine is not possible - slum - dwellers seldom own the land they live on, or have much incentive to
improve a site to which they have no legal rights - entrepreneurs may help out. The Peepoo is a personal, single-use bag
that the Swedish founder of the company, Anders Wilhelmsen, describes as the hygienic version of Nairobi's flying toilet,
intended, to begin with, for the same Kenyan users. Sealed by knotting, it acts as a micro treatment plant to break down
the excreta. Since the bag is made of degradable bio-plastic, when it has served its primary purpose it can be sold with its
contents as fertilizer. Indeed, the hope is that a market will develop in which the same people will trade in the bags before
and after use. Each will sell for 5-7 cents, about the same as a conventional plastic bag, and though a subsidy will be

58

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

needed at first, the operation is meant to become self-sustaining, and indeed profitable.
Private enterprise also has a role in the provision of safe drinking water. A large market in home water-purifiers now
exists all over the world. But a typical one, using reverse osmosis, may cost at least $170 in a country like India. Kevin
McGovern, a self-described pro bono capitalist from New York, wants to bring cheaper purifiers to the poor. His company,
the Water Initiative, has developed a filtering device that takes all the 'nasties' out of water in the home and needs to be
replaced only once a year. Unlike osmosis, it consumes no energy, and every drop of incoming water can be used for
drinking.
The first country Mr. McGovern has in his sights is Mexico, the second-biggest consumer of bottled water in the world
because of the high incidence of arsenic, fluoride and pathogens in the water. Mr. McGovern hopes to put in place a
distribution system with a commercial interest in providing the machines and selling the filters. Volunteers and NGOs, he
says, tend to set things up and then move on; a local commercial incentive is needed to sustain the operation, even if
subsidies are required to get it started. Fortunately, two Mexican organizations have already promised grants, and the
project is backed by the country's popular first lady, Margarita Zavala.
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Lesson Three: Student Handout # 7
Solving Water Problems in the Developing World

Video Title_______________________________________________________________
Organization_____________________________________________________________
Issues highlighted in the video:

Solutions offered by the organization:

How can I get involved?
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Lesson Three: Student Handout # 8

Give Me a Hand Graphic: Water & Human Development

Fact 2

Fact 3

Fact 4
Fact 1

Fact 5

SOLUTIONS

Students may add symbolic rings, bracelets, and finger nail décor with a point-form explanation for each.
All elements need to connect to the topic.
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End of Lesson 3
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Lesson Four

Water and the Economy
OBJECTIVE:
The students will demonstrate an understanding of the importance of water to economic activities both industrial and
agricultural. The students will make a decision about a water controversy and defend it.

KEY CONCEPTS:
1. Exporting bulk water from Canada
2. Is water a human right or a commodity like any other?
3. Economic uses of water
4. Irrigation techniques
5. Drinking bottled water in developed nations

VOCABULARY:
q

bulk water sales

q

commodity

q

a right

q

sustainable

q

recycled versus down cycled

q

manufactured demand

q

Food and Agricultural Organization (FAO)

q

localized / drip irrigation

q

the Sahel

q

Near East

RESOURCES FOR LESSON FOUR
Online Videos (Go to www.runforwater.ca for quick links)
1. GR11 Video 16 - Bulk Water Exports Bad Idea (David Suzuki Foundation)
		 http://www.youtube.com/watch?v=qjqcoWrfuhU
2. GR11 Video 17 - Mulcair on Bulk Water
		 http://www.youtube.com/watch?v=mrZH3hj7hCM
3. GR11 Video 18 - Future of Water
		 http://www.youtube.com/watch?v=-qpbWZRC_dwandfeature=related
4. GR 11 Video 19 - The Story of Bottled Water
		 http://www.youtube.com/watch?v=Se12y9hSOM0
5. GR 11 Video 20 - When The Rain Falls
		
http://www.youtube.com/watch?v=D_7-KExyvtM
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6. GR 11 Video 21 - Drought Prevention in Sahel
		
http://www.youtube.com/watch?v=G2J4BunQRwI
Student Handouts (Photocopy for Students)
1. Lesson Four: Student Handout # 1 - Water Use Estimation
2. Lesson Four: Student Handout # 2 - Examine Both Sides (EBS) Activity
3. Lesson Four: Student Handout # 3 - Bulk Water Articles
4. Lesson Four: Student Handout # 4 - Bottled Water: Quenching a Planet's Thirst
5. Lesson Four: Student Handout # 5 - Plus / Minus / Interesting Activity
6. Lesson Four: Student Handout # 6 - 365 Days of Living Green: Who is Right and Who is Wrong in the
			
Bottled Water vs. Tap Water Debate
7. Lesson Four: Student Handout # 7 - Metro Vancouver Data
8. Lesson Four: Student Handout # 8 - FAO Estimated World Water Use
9. Lesson Four: Student Handout # 9 - FAO Water at a Glance Cloze

BACKGROUND:
Canada has an abundance of water, as much as 20% of the world's supply. An issue of concern to many Canadians is
whether or not we should allow bulk water exports. The United States is our greatest potential customer, and with its own
water sources being severely over-used in some areas, American demand will probably increase in the future. With twothirds of Canadians opposing bulk water exports, it's not surprising the government has introduced legislation to address
the issue. The International Boundary Waters Treaty Act is meant to protect Canadian water. However, many people
believe water is a commodity like any other, and it should be sold to benefit the Canadian economy.
Those who favour bulk water exports believe the potential for sustainable jobs and economic gain outweighs potential
risks. Some opponents claim that if Canada sells bulk water, under the terms of NAFTA, the precedent would enable any
company to claim water as an economic commodity not subject to government trade barriers.
Transporting bulk water exports has many challenges. Tankers are very expensive, and with increasing fuel prices, costs
will only increase. Some companies are making huge plastic bags to tow water to water-scarce places such as Greece.
A cheaper alternative appears to be desalination plants that convert salt water into fresh water. This technology is being
used in the Middle East and in California despite high greenhouse gas emissions and impacts on ecosystems from
run-off. Others argue that the only long-term solution to water scarcity is to conserve water with sustainable irrigation
techniques, low-flush toilets, and public education programs.
Another issue tied to the export of Canadian water is the growing bottled water industry. Canada is the greatest supplier
of bottled water to the USA with Quebec selling the lion's share, over 90%. Many environmental groups are concerned
that water bottling companies will over-exploit groundwater and affect water tables. Provinces, especially Quebec, British
Columbia, and Newfoundland are reviewing their water extraction policies. Many claim that bottling companies are not
compensating provincial governments adequately for the valuable resource.
Canadians will continue to debate the issue as demands on our water grow.
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INTRODUCTION: SETTING THE STAGE / TAKING A DIP / ANTICIPATORY SET
1. Distribute Lesson Four Student Handout # 1 - Water Use Estimation. Using the list of products, have students
		 work independently or in groups to estimate how many litres of water are required to produce each product. Then
		 teacher can read the actual numbers or display them.
2. Generate a class discussion around the following questions:
			

i.

How do you account for the high numbers to produce the various beverages?

			

ii.

Why does a hamburger take so much water to produce?

			

iii. Which beverages have the lowest impact on water resources?

			

iv. What are some other products that you can hypothesize require a great deal of water to produce?

3. Students answer the two questions on Student Handout # 1.
4. Thinking about the Issue: Have students write a response to the following question. Afterwards, have a
		 discussion. Teachers may want to record the major arguments for both sides on chart paper to post in the room.
		

Critical Question: Is water a right or a commodity to be bought and sold like any other?

THE LESSON: DIVING IN
Note: The students will have the opportunity to analyze three economic issues tied to water: bulk water sales, bottled water,
and water use. Teachers may choose to complete one to three of the topics depending on time and student interest.
Topic One: Bulk Water Sales:
1. Distribute Lesson Four: Student Handout # 2 Examine Both Sides (EBS) Activity and explain the expectations
		 of the activity.
2. Show the two video clips. Students record data from each one on the EBS.
		

GR11 Video 16 - Bulk Water Exports Bad Idea (David Suzuki Foundation)

				
			

* A David Suzuki Foundation production that is against bulk water sales.

GR11 Video 17 - Mulcair on Bulk Water

				

* Debate excerpts featuring Thomas Mulcair, NDP leadership candidate, who is for bulk water sales.

3. Give students two to four articles from Lesson Four: Student Handout # 3 - Bulk Water Articles to analyze and
		 to add data to EBS graphic. Encourage students to think of ideas beyond the sources such as moral choices to
		 supply our most important ally, the USA.
			

i.

Article One: "Bulk Water Exports: Should Canada Sell Its 'Blue Gold''?

			

ii.

Article Two: "Throw Cold Water on Bulk Water Export Opposition"

			

iii. Article Three: "Sustainable Water Exports"

			

iv. Article Four: "Selling Canada's Water"

4. After students finish their analysis, they rank each point on their EBS on a scale of one to five. Then they add up
		 each column to give them insight into their opinion.
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5. Teachers may want students to partake in an informal debate:
			

Be it resolved that exporting Canadian water is a positive economic activity.

6. Students write a response of about 250 words to the following question:
			

Give three good reasons to support or to reject bulk water sales from Canada.

Topic Two: Bottled Water Controversy:
1. Discussion: Ask students the following questions:
			

a. How many of you have bought bottled water from our machines at school?

			

b. How many of you regularly buy bottled water?

			

c.

			

d. What makes bottled water worth the price?

2.
		
		
		

Why do some of you buy bottled water rather than refill a bottle at the fountain or tap?

Distribute article Lesson Four: Student Handout # 4 - "Bottled Water: Quenching a Planet's Thirst" and
discuss the statistics for the global water market. For the second set of statistics showing global consumption per
capita have students discuss the differences between nations such as the United Arab Emirates, the USA, and
France. In a discussion, account for the motivations of the consumers in some of the nations.

3. Using the same article, have students complete Lesson Four: Student Handout # 5 - Plus / Minus /
		 Interesting Activity.
4. Show students the GR11 Video 18 - Future of Water and students add new data to their PMI.
		
		

Focus Question: What are three conclusions you can draw from the video and the state of
water on the planet? Discuss.

5. Distribute the article Lesson Four: Student Handout # 6 - "365 Days of Living Green: Who is Right and Who
		 is Wrong in the Bottled Water vs. Tap Water Debate" and students read it to add more data to their PMI.
6. Distribute data from Lesson Four: Student Handout # 7 - Metro Vancouver Data.
		Discussion: Lead a class discussion using the following questions.
			

i.

What do you notice about the answers over time?

			

ii.

Are there any reasons for using either water source surprising to you?

			
iii. If you were the Mayor of Vancouver what might concern you? How might you address these
				
concerns? For example, some Vancouverites are concerned about the safety of their tap water
				
despite regular monitoring and positive results.
7. Watch the GR 11 Video 19 - The Story of Bottled Water and students add data to their PMI.
		Discussion: Lead a class discussion using the following questions.
			

i.

What trends are disturbing in the video?

			

ii.

Can you think of examples of being "seduced" by bottled water companies?

			
iii. Should our school be involved in educating the student body about the controversies surrounding
				
bottled water?
			

iv. How can we get Canadians to recycle all their plastic bottles?

Check for Understanding: Students should explain the concept of "manufactured demand."
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8. Teachers may want students to complete one or more of the following activities.
			
a. In groups, design an information poster or campaign to teach the student body about the bottled
				water controversy.
			
b. Write a 500-word editorial about bottled water to be posted online or in the classroom. Editorials are
				
opinion pieces, so use facts and examples from the sources analyzed.
			
c. Write a personal response to the water bottle controversy. Students may use one of the
				following starters:
					

i.

After learning about the many controversies surrounding bottled water, I...

					

ii. Before learning about bottled water issues, I...

					

iii. I hope that...

			
d. Teachers may choose to include other articles for students to analyze including "Rethink What you
				
Drink" from Reader's Digest and Frequently Asked Questions About Bottled Water" from Health
				
Canada. These can be found online.
Topic Three: Water Use
1. Show students the graph from the Lesson Four: Student Handout # 8 FAO Estimated World Water Use. Ask
		 students what they notice and what are the implications for the future?
2. Using an internet enabled computer with an LCD projector or have students view the following on computers in a
		 school library.
		

FAO Water - Water at a Glance, http://www.fao.org/nr/water/art/2007/glance/index.html

		
		

Using this 10 minute guided online tour, students complete the question sheet Lesson Four: Student
Handout # 9 FAO Water at a Glance Cloze as they view the tour.
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Answer Key
			

1. Access to water, good water management

			
2.
				
				
				
				
				

North America- industrial- 48%, agricultural- 38.7%, domestic-13.3%;
Latin America and Caribbean- industrial- 10.3%. agricultural-70.7%, domestic-19%;
Europe- industrial-52.4%, agricultural-32.4%, domestic-15.2%;
Near East- industrial- 5.5%, agricultural-87.6%, domestic-6.9%;
Africa- industrial-7.3%, agricultural-84.1%, domestic- 8.6%;
Asia and Pacific- industrial- 11.4%, agricultural-81.3%, domestic-7.3%.

			

3. 70% and 95%; 2-4 litres/day, 2,000-5,000 litres/day

			

4. Droughts, erratic rainfall, floods; 75%

			

5. Drought and conflict

			

6. Farmers

			

7. 4%

			
8. 100% to 400%; waterlogging and salinization; Sprinkler irrigation; surface irrigation,
				
localized irrigation; 30-60%
			

9. Near East and North Africa; sub-Saharan Africa

			

10. Earth barriers; treadle pumps

			

11. 80% and 60%

			

12. 20; 60,000 jobs; salts and toxic chemicals

3.
		
		
		

Students view one or two videos from the FAO to observe how better water management projects have
transformed life in two places, Niger and the Sahel. As students view the videos they take notes on how the
people are managing their water and how it has transformed their lives. They can record their notes on the back of
their cloze. The class may want to discuss what they have seen.

				GR 11 Video 20 - When the Rain Falls (Niger)
				

GR 11 Video 21 - Drought Prevention in Sahel

4. Students analyze the data from their cloze and from the two videos to answer the following question.
				Discuss ways food production can be increased despite fears of water scarcity as the
				
world's population grows.
		

Teachers may choose to have a discussion first and to approach the question as a timed Quick Write.

CLOSURE
1. Students have had the opportunity to complete a closing activity for each of the economic issues. However,
		 teachers may want to return to the question: Is water a right or a commodity to be bought and sold like any other?
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Lesson Four: Student Handout # 1
Water Use Estimation

Directions: Estimate how many litres of water are required to produce the following products.
						Estimate			 Actual
1. 1 glass of beer
2. 1 glass of milk
3. 1 cup of coffee
4. 1 cup of tea
5. 1slice of bread
6. 1 slice of bread with cheese
7. 1 potato
8. 1 apple
9. 1 cotton tee-shirt
10. 1 sheet of paper
11. 1 glass of wine
12. 1 glass of apple juice
13. 1 glass of orange juice
14. 1 bag of potato chips
15. 1 egg
16. 1 hamburger
17. 1 tomato
18. 1 pair of leather shoes (bovine)
19. 1 microchip
How do you account for the numbers?

Explain why consumption rates are critical to water conservation.
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Lesson Four: Student Handout # 1
Water Use Estimation - ANSWER KEY

Product Virtual Water Content			

Litres

1 glass of beer (250 ml) 				

75

1 glass of milk (200 ml) 				

200

1 cup of coffee (125 ml) 				

140

1 cup of tea (250 ml) 				

35

1 slice of bread (30 g) 				

40

1 slice of bread (30 g) with cheese (10 g)

90

1 potato (100 g) 				

25

1 apple (100 g) 					

70

1 cotton T-shirt (250 g) 				

2000

1 sheet of A4-paper (80 g/m2) 			

10

1 glass of wine (125 ml) 			

120

1 glass of apple juice (200 ml) 			

190

1 glass of orange juice (200 ml) 			

170

1 bag of potato crisps (200 g) 			

185

1 egg (40 g) 					

135

1 hamburger (150 g) 				

2400

1 tomato (70 g) 					

13

1 orange (100 g) 				

50

1 pair of shoes (bovine leather) 			

8000

1 microchip (2 g) 				

32

Average National Water Footprint Map
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Lesson Four: Student Handout # 2
Examine Both Sides (EBS) Activity
Topic: Bulk Water Sales

Directions: Using the sources provided by your teacher, analyze for positive and negative factors for bulk water exports
from Canada. Keep an open mind to collect as much data for either side as possible.
After you have analyzed all the sources and you have recorded your data, rank each point on a scale of 1-5 with I being
relatively unimportant and 5 being extremely important. Add up the two columns to help you form an opinion.
Pros

Cons

71

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

Lesson Four: Student Handout # 3
Bulk Water Articles

Article One: Bulk Water Exports: Should Canada Sell Its 'Blue Gold'?
A Quebec think-tank, the Montreal Economic Institute, recently released a report encouraging bulk water exports from
Canada to the United States. The report concludes that Quebec could sip on a cool $65 billion a year by selling just 10%
of its "renewable blue gold" to its thirsty and heavily urbanized southern neighbor. However, the report's not just making
waves in small economic circles; it's rocking the already-unsteady boat of Canadian public opinion on US export policy.
Since the 1960_s, when Canadians learned of plans to privatize and divert large quantities of Canada's water, many in
the country have been wary that the US will view Canada as a "great, green sponge" and come after its water resources.
They may not be far from the mark. Since he came into office, President Bush began using his dry home state of Texas
in talks to push then Prime Minister Jean Chretien to turn on the tap of Canada's water. Past US Ambassador to Canada,
Paul Celucci, also made regular attempts to convince Canada that water should be a trade commodity, like oil. Moreover,
in a time when much of the American public seems to rely on South Park for information about Canada, there's very little
understanding in the US about Canadians' sensitivity over the issue of resource exports (and water exports in particular)
to the United States.
In addition, according to the Polaris Institute, the US view of Canada as a country of boundless water is dangerously
misleading. Although the World Resources Institute lists Canada as the third most abundant country for renewable water,
or water that is replenished annually by rain and snow fall, the PI notes that 60% of Canada's rivers flow away from
populated areas into the arctic and therefore cannot be used by either Canadians or Americans.
Recognizing the sensitivity of the issue, the MEI report anticipated Canadian's swift backlash before the report was
published. But, it suggests that redefining water as a trade item will ultimately protect Canada's water resources by
encouraging the establishment of "a legal and regulatory framework." It also argues that, in a sense, exporting water to
the United States is the ethical thing to do.
"If parts of the world were to suffer from serious water distress, they will have to be supplied with fresh water, which is just
as important to life there as it is in regions that are well supplied with water," reasons the MEI report.
The recent flood of controversy over bulk water exports underscores the sensitivity of Canadians over US trade relations
and a difference of opinion as to the management of natural resources. What's more, with climate change, increasing
urbanization, and food production draining America's water resources at an alarming rate, the debate is likely to only
intensify in coming years. Already, according to the PI, America's largest aquifer in the Great Plains is being drained 14
times faster than nature can replenish it. Does Canada have the economic or even moral imperative to assist the United
States by supplying water or is the United States facing a critical crossroads in its own domestic water policy?
Bulk Water Exports: Should Canada Sell Its ‘Blue Gold’?. Retrieved 2012, from Eco Localizer, http://ecolocalizer.
com/2008/09/14/bulk-water-exports-should-canada-sell-its-blue-gold
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Article Two: Throw Cold Water on Bulk Water Export Opposition
By Gwyn Morgan
A recent special report on water in The Economist offered a provocative comment: "The trouble with water is that it's all
politics, no economics." How else to explain why a pro-free-trade government in one of the world's most water-endowed
countries would seek to ban bulk water exports? That's what Canada's proposed Transboundary Waters Protection Act,
introduced by Foreign Affairs Minister Lawrence Cannon last month, would do. Driving the Conservative government's
proposed ban are opinion polls showing two-thirds of Canadians oppose water exports.
Politics do indeed make strange bedfellows. Mr. Cannon's statement of the government's "resolve to make sure there
are no exports of bulk" resonated among left-wing, anti-free-trade groups, such as the Council of Canadians. But do the
council's arguments hold water?
The council's website lists "five reasons to oppose bulk water exports," drawn from a 2007 council publication. Let's take a
look at each of them.
1. Canada does not have a surplus of water.
The council notes that many municipalities have experienced water shortages. This is true, but almost every shortage can
be traced to problematic management of local distribution utilities. For example, the municipal council's dithering about
expansion of a water reservoir forced Tofino, B.C., to shut down tourist resorts, even though the town is located in a West
Coast rain forest with annual rainfall of about 300 centimetres.
Natural Resources Canada estimates that Canada holds 9 per cent of the global renewable fresh water supply, yet we
have only one-half of 1 per cent of the global population. Nearly 9 per cent of our land mass is covered by some two
million lakes, including some of the world's largest: Lake Superior ranks second in the world, Huron fourth, Great Bear
eighth, Great Slave ninth, Erie 10th, Winnipeg 11th, Ontario 13th and Athabasca 22nd.
Enormous amounts of potential fresh water exports flow virtually untouched into the sea. The Mackenzie River, for
example, flows to the Beaufort Sea in volumes equal to the mighty St. Lawrence. The Nelson River flows north from Lake
Winnipeg discharging into Hudson's Bay at rates almost equal to the Columbia. Canadian rivers discharge some 9 per
cent of the world's renewable fresh water supply in to the ocean.
2. Once it's gone, it's gone.
The council needs an education in nature's ocean transpiration, condensation and precipitation hydrological cycle. Natural
Resources Canada defines "renewable water supply" as "water replenished by precipitation on a short-term basis."
Throw Cold Water on Bulk Water Export Opposition. Retrieved 2012, from The Globe and Mail, http://www.
theglobeandmail.com/report-on-business/throw-cold-water-on-bulk-water-export-opposition/article1602692/print/
3. Trade agreements could open the floodgates.
The council argues that the North America free trade agreement's fair treatment of investor provisions would prevent
Canada from controlling water-export projects financed by U.S. investors. This rhetoric harkens back to a tired old canard
that the council has been citing since its fight to stop the agreement two decades ago. The fact is, any bulk water export
would be subject to extreme regulatory scrutiny before a permit would be granted.
4. Canada has no ban on bulk exports.
That a ban will soon be in place is a huge lost opportunity for our country. Quebec's electricity exports to the United States
aided power-project economics and reduced local electricity rates, while bringing in big export revenues. A recent study
by the Montreal Economics Institute predicts similar benefits to the province by capturing water from rivers flowing north
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to James Bay, creating jobs and yielding tens of billions of dollars in export revenues. A proposed pipeline to take surplus
fresh water from Manitoba to Texas could potentially double provincial government revenues. More broadly across the
country, projects moving even a small portion of the enormous volumes of fresh water being lost to the ocean could bring
construction jobs and export wealth, while also providing the economics of scale needed to bring additional supplies for
agricultural and municipal use in drier regions of southern Canada.
5. The security and prosperity partnership means water is on the table.
Here, the council was referring to a 2005 Canada-U.S.-Mexico government and business initiative to foster mutual cooperation and security. One of Canada's key objectives was to untangle the trade-debilitating border bureaucracy. Any
subject of potential mutual benefit is fair game. The council noted that "leaked documents ... indicate that bulk water
exports have been a subject of discussion." The question is, why on earth wouldn't they be?
Along with the "water is not a commodity to be bought and sold" religion espoused by the Council of Canadians, many
environmentalists are opposed to inter-basin water transfers. A clear-headed comparison of the environmental impacts
of carefully chosen water-export projects with that of our leading resource industries - including mining, oil and forest
products - would show water transfers to be one of the cleanest possible ways of creating new investment, jobs and
deficit-reducing government revenues. And those who stay awake worrying about rising sea levels could be pleased to
see a little less water pouring into the world's oceans.

74

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

Article Three: Sustainable Water Exports
The Harper government recently tabled legislation (Bill C-26) that would broaden prohibitions against the bulk removal1
of water from Canada. A plain reading of the bill reveals a number of loopholes by which bulk water exports could occur,
prompting urgent pleas from some alarmist groups for more stringent measures. But as a recent Fraser Institute study
on the issue documents, opposition to bulk water exports is enveloped in environmental alarmism and protectionism. In
reality, Canada is blessed with abundant supplies of unspoiled surface water and ground water, and bulk exports could be
environmentally sustainable (Katz, 2010).
Existing federal law prohibits bulk water removal from "boundary" waters such as the Great Lakes and other waters that
intersect the Canadian and US borders. The proposed Bill C-26 would impose the same prohibition on "trans boundary
waters," which are rivers and streams that flow across the international boundary. All provinces, with the exception of New
Brunswick, also prohibit bulk exports from waters within their jurisdiction.
Canadian opposition to bulk water exports runs deep. Bombarded with baseless claims of widespread water depletion and
degradation, citizens understandably feel protective of the natural resource they value most. Notwithstanding relatively
minor shortages, however,
Canada is rich in water wealth, ranking third worldwide in the most "renewable" fresh water, behind Brazil and Russia
(Environment Canada, 2009c). Indeed, the country features more lake area than any other country on Earth (Environment
Canada, 2009c)-some two million lakes in total, of which 563 span more than 100 square kilometres (Environment
Canada, 2006). Chief among them, of course, are the Great Lakes, which hold an astonishing one-fifth of the world's total
fresh surface water
(table 1).
Withdrawals and consumption of Great Lakes water have actually decreased by 48% in recent decades (International
Joint Commission, 2000). This decrease is largely the result of technological innovations, many of which also improve the
quality of water discharged back to the basin.
Enormous quantities of water also run through Canadian rivers, which discharge a remarkable 105,000 cubic meters of
water per second.5 Even greater volumes of groundwater lie beneath the land surface (Environment Canada, 2006),
although this volume has not been systematically mapped or measured.
Opponents of water exports contend that Canada is not actually a water-rich country because 60% of its fresh water
drains to the north, while three-quarters of the population is concentrated within 160 km of Canada's southern border with
the United States (Environment Canada, 2009c). Therefore, they argue, water shortages loom in Canadian population
centers.
By extension, then, great quantities of Canada's renewable fresh water go unused by humans. The absence of bulk water
exports evidently has not prevented spot shortages from occurring in Canada. Therefore, shortages will not be prevented
or remedied by prohibiting uses of water where it is abundant.
Sustainable Water Exports. Retrieved 2012, from The Fraser Institute, http://www.fraserinstitute.org/uploadedFiles/fraser-ca/Content/

research-news/research/articles/sustainable-water-exports.pdf
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Bulk exports of water would only be problematic if there was insufficient water in total to meet domestic needs. However,
water can be rechanneled between drainage basins, which already occurs in considerable quantities for hydro-electric
power (Environment Canada, 2004).
Indeed, the country's topography is particularly well-suited for such diversions, although care must be taken in the
execution to minimize environmental impacts. As figure 1 shows, water resources do vary across Canada. Many of
the temporary shortages that occur in Canada are largely the result of water system mismanagement (Anderson and
Hill, 1997). For example, up to 30% of the total water entering supply lines is lost due to leaks in poorly maintained
infrastructure (Environment Canada, 2009b); older systems may lose as much as 50% (Hunaidi, 2000).
Further, water subsidies and inadequate pricing promote careless water use by households, industry, and agriculture.
Indeed, Canada ranks second worldwide in per capita water consumption (Environment Canada, 2009c). Opponents to
bulk water exports claim that permitting exports would induce the United States to "suck Canada dry." But water exports
could be undertaken responsibly.
Water rights could be "unitized"-that is, defined as a proportion of water volume based on specific environmental
standards, such as in-stream flows for fish and volumes sufficient for dilution of contaminants. Such calculations would
necessarily be customized to the particular water bodies from which water was to be withdrawn. Distinctions could also be
made between renewable and non-renewable volumes in lakes, rivers, and groundwater.
Water rights also could be apportioned based upon the volume of water conserved. For example, those who held water
rights could be authorized to sell the water they conserve from their allotment. The tort system would provide relief to
those whose water rights were abridged by illegal withdrawals.
The author's analysis of water supplies and demand suggests that there are substantial opportunities for the sustainable
export of renewable fresh water, as well as for the redistribution of water from conventional uses through increased
efficiencies. Given the potential benefits of engaging in water trade, a fact-based reconsideration of the issue is warranted.
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Article Four: Selling Canada's Water
Canada lucked out in the global water sweeps. We are near the top of water-rich nations, trailing only Brazil, Russia and
China.
Thanks to the replenishing cycle of rain and evaporation, the amount of water on Earth has remained the same over the
past four billion years. Only in this generation has there been concern that we may be ruining our water supply. Of all
the water on our planet, 97.5 per cent is sea water and three-quarters of the remaining 2.5 per cent is locked in polar ice
caps. The tiny bit left over is drinkable.
Estimates of Canada's supply of fresh water vary from 5.6 per cent to nine per cent to 20 per cent of the world's supply,
depending on how one defines "fresh water" - whether it means "available," "usable," or merely "existing." One study
says Canada has 20 per cent of the world's fresh water - ranking it at the top - but only nine per cent of "renewable" fresh
water.
Whatever the case, Canadians consume 350 litres of water a day per capita, second only to the Americans as the most
profligate wasters of water in the world. The average global citizen needs only between 20 and 40 litres of water a day for
drinking and sanitation.
It has been said that water will be "the oil of the 21st century," or "liquid gold," and that it will cause wars between nations.
Whatever happens with regard to global water, and the environmental, economic and political fallout, Canada will be a
major player. Talks have intensified during the past few years on whether Canada should take advantage of its bountiful
supply of water by selling it for profit - like gas, oil and timber.
The House of Commons intends to hold televised hearings starting in September 2001 on "freshwater security" to
examine the pros and cons of selling Canada's water to other countries. Canada sells bottled water to other countries, but
shipments of bulk water are not allowed.
There is also the issue of whether, under the terms of the General Agreement on Tariffs and Trade (GATT) and the North
American Free Trade Agreement (NAFTA), water is a "vital resource" like the air we breathe, or a "commodity" to be sold
and traded.
Water as a commodity
Gerry White is an entrepreneur who wants to sell Canada's water to the world and sees no reason why he should be
prevented from doing so.
Specifically, he wants to sell water from Gisborne Lake in Newfoundland. The lake is 16 kilometres long and 10 kilometres
wide, near the south coast of Newfoundland. White flew over Lake Gisborne one summer day in 1996 and nearly didn't
notice it because the water is so clear.
White quickly developed a plan to skim 500,000 cubic metres from Gisborne Lake each week and ship it in bulk to
overseas customers. He argued that draining 500,000 cubic metres of water would lower the lake an inch, but this would
be replenished naturally within 10 hours.
Selling Canada’s Water. Retrieved 2012, from CBC News, http://www.cbc.ca/news/background/water
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He also argued it would be a godsend to jobs-poor Newfoundland, especially the small community of Grand Le Pierre,
30 kilometres down the hill on the Atlantic shore. Grand Le Pierre used to be a thriving cod-fishing town, then the cod
disappeared and now the unemployment rate is more than 40 per cent.
White convinced the town's mayor, Edward Fizzard, to back the plan. Fizzard imagined a water pipeline from Gisborne
Lake, a bottling plant in Grand Le Pierre, work for locals loading tankers to take the water to distant ports.
When environmentalists got wind of this, White's grand plan was scrapped. The environmentalists successfully argued
that allowing Gisborne Lake water to be sold in bulk would make Canadian water a "commodity" and thus subject to the
terms and conditions of GATT and NAFTA.
The same thing happened two years earlier when the province of Ontario issued a permit to a private company to collect
Great Lakes water and ship it in bulk to Asia. The permit was issued to Nova Group, a company in Sault Ste. Marie,
allowing it to ship up to 600 million litres of Lake Superior water to Asia by 2002. There was such a public outcry - on both
sides of the border - that the permit was withdrawn.
Early in 2001, Roger Grimes, the new premier of Newfoundland, revived the plan to sell water from Gisborne Lake. He
has called for a review of Gerry White's Gisborne Lake plan and thinks there is a good chance Newfoundland may go it
alone and damn the federal torpedoes. Mayor Fizzard of Grand Le Pierre couldn't be happier. "The water is just running
into the Atlantic Ocean, no one is getting one nickel out of it," he told a visiting Toronto Star reporter in May 2001. "Why
shouldn't it help us? It just seems like other parts of Canada want to keep Newfoundland down."
Belongs to everyone and to no one
Maude Barlow is chair of the Council of Canadians, a citizens' group with 100,000 members. She is the Joan of Arc of
those opposed to the sale of Canadian water.
"There is a common assumption that the world's water supply is huge and infinite," Barlow has said. "This assumption is
false. At some time in the near future, water bankruptcy will result."
She cites a United Nations study that says by the year 2025 - less than 25 years - two-thirds of the world will be "waterpoor."
"The wars of the future are going to be fought over water," Barlow has declared.
She endorses a 1999 paper from the Canadian Environmental Law Association (CELA) that says: "Water is an essential
need, a public trust, not a commodity. It belongs to everyone and to no one." The CELA paper continues:
"Even large-scale water exports cannot possibly satisfy the social and economic needs of distant societies. Water shipped
halfway around the world will only be affordable to the privileged and will deepen inequities between rich and poor.
International trade in bulk water will allow elites to assure the quality of their own drinking water supplies, while permitting
them to ignore the pollution of their local waters and the waste of their water management systems."
Commenting specifically on the Great Lakes Basin, CELA says:
"Changing water levels and flows will have unpredictable and harmful consequences to basin habitat, biodiversity,
shorelines, jobs and culture, particularly to First Nations. Lower water levels will mean greater disturbance of highly
contaminated sediments in shallow harbours and connecting channels and less dilution of polluted waters."
Barlow maintains that if Newfoundland is allowed to export bulk water, it becomes, ipso facto, a "good" under NAFTA,
which would allow any other company in Canada to do the same. "The prime minister can't blame it on the provinces
or the Constitution," Barlow says. "The federal government has jurisdiction over trade and could ban (water) exports
tomorrow. Sadly, Jean ChrÇtien doesn't seem prepared to do that."
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Lesson Four: Student Handout # 4
Bottled Water: Quenching a Planet's Thirst

Bottled water - it's one of the most popular beverages on the planet, second in popularity in North America only to
carbonated soft drinks, and consumption of it continues to grow rapidly in most countries.
Global bottled water market
Leading countries' consumption and compound annual growth rates (CAGR), 2002-2007
			

Millions of Litres		

Compound Annual

					
2007 Rank

Countries

1

2002

Growth Rates

2007

2002/07

United States 21,938.7

33,398.7

8.8%

2

Mexico

14,757.8

22,277.9

8.6%

3

China

8,094.7

18,123.8

17.5%

4

Brazil

9,621.8

13,707.4

7.3%

5

Italy

9,683.8

11,738.2

3.9%

6

Germany

8,674.3

10,384.1

3.7%

7

Indonesia

6,141.8

9,087.3

8.2%

8

France

8,424.8

8,642.9

0.5%

9

Thailand

4,833.9

5,803.4

3.7%

10

Spain

4,509.9

4,860.5

1.5%

		

Top 10

		

Subtotal

96,682.1

138,024.4

7.4%

		

All others

34,273.9

50,752.2

8.2%

		

World Total

130,956

188,776.6

7.6%

Source: Beverage Marketing Corporation
Bottled Water: Quenching a Planet’s Thirst. Retrieved 2012, from CBC News, http://www.cbc.ca/news/background/
consumers/bottled-water.html
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Between 2002 and 2007, world consumption of bottled water jumped by 7.6 per cent per year, from 130.95 billion litres to
188.8 billion litres. The United States consumes the most bottled water on the planet (33.4 billion litres) while residents of
the United Arab Emirates consume the most bottled water per capita (259.7 litres per person per year).
In Canada, bottled water consumption was estimated at 24.4 litres per person in 1999. By 2005, that had increased to
about 60 litres per person, with sales worth $652.7 million.
Statistics Canada reported on June 25, 2008, that three in 10 Canadian households consumed bottled water in 2006.
People in high-income homes were more likely to drink bottled water than people in low-income homes. However, the
likelihood of bottled water consumption in a household falls to 25 per cent among university-educated people.
Still, that means a lot of discarded plastic bottles. And that can be hard on the environment.
Some groups are rethinking their love affair with bottled water.
Here's a recap of who is considering banning the bottle:
•

In April 2007, Charlottetown voted to ban bottled water at council meetings.

•

In May 2008, Nelson, B.C., outlawed the sale of bottled water at city-owned buildings.

•

School boards in Toronto and Ottawa are looking at banning bottled water from school vending machines in 2009.

•

Waterloo Region banned the sale of plastic bottles in its schools starting in 2009.

•

In June 2008, St. John's city council voted to ban bottled water at city hall.

•

In Aug. 2008, London, Ont., voted to ban bottled water in city offices, parks and other recreational facilities.

In response to the London ban, the trade association Refreshments Canada said the decision denied consumers the
freedom of choice.
"The city had an opportunity to expand recycling outside the home ... but instead, it ignored the facts and decided to target
a healthy consumer choice," said Justin Sherwood, president of Refreshments Canada. "This is a move that will cost
taxpayers more and do less for the environment."
Toronto, where consumers toss an estimated 100 million plastic bottles a year, is also considering a ban.
"We capture about 65 per cent of [the tossed bottles] in our recycling," said city councillor Shelley Carroll. "The other 35
per cent is being lost in litter containers or in the garbage stream, and we can't pull them all out so a lot of bottles still end
up in the landfill."
In February 2007, David Suzuki told CBC News that he insists on tap water whenever he appears at a speaking
engagement.
While the plastic used to make the bottle may be an environmental threat, science has yet to prove that what's inside the
bottle is any better for you than what comes out of your own tap.
Industry observers say advertising by bottled water companies' gives consumers the impression their product is safer and
healthier than tap water. Municipal water, however, is more stringently tested.
In Canada, local water supplies are inspected every day, whereas bottled-water plants are inspected at three-year
intervals.
Critics of the bottled water industry note that most brands of bottled water do not include fluoride in their product.
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The fluoride debate
In December 2005, the Canadian Dental Association said that between 2000 and 2005 it had received anecdotal
reports of a correlation between increased cavity decay and consumption of bottled water. The International Council of
Bottled Water Associations insists there is no correlation and further says that too much fluoride can lead to fluorosis discolouration of the teeth.
Oral hygiene experts say fluoridated water can reduce decay by as much as 15 per cent, and the Center For Disease
Control in Atlanta, Ga., describes the fluoridation of water as one of the 10 most successful public health initiatives. Most
tap water is fluoridated, whereas bottle water is often not; the more people consume bottled water the less fluoride they
ingest.
Some believe that fluoride is only important for children, but dental professionals say adults still need fluoride protection.
Although some bottlers are now adding it to their product, the levels are inadequate.

What makes one brand different from another?
Bottled water can come from any source. Here's a quick reference guide:
Mineral and spring water
This must come from an underground source (not a public water supply) and can't be altered with chemicals.
Mineral water has a higher amount of dissolved mineral salts.
Bottled water
This can be water from any source, distilled, carbonated or treated in any manner. Dasani (owned by Coca-Cola)
is filtered municipal tap water, bottled in Brampton, Ont., and Calgary. (Pepsi owns Aquafina, which is also
sourced from municipalities.)
Artesian water/Artesian well water
Bottled water from a well that taps a confined aquifer (a water-bearing underground layer of rock or sand).
Sparkling water
Water that has been carbonated. Soda water, seltzer water and tonic water are not considered bottled waters.
Glacial water
Water from a source directly from a glacier.
Natural water
Water (such as spring, mineral, artesian or well water) obtained from an approved underground source and not
from a municipal or public water-supply system. This water is untreated other than by filtration.
Purified water
Water produced by distillation, de-ionization or reverse osmosis, which contains not more than 10 mg/L of total
dissolved solids.
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Global bottled water market
Per capita consumption by leading countries, 2002-2007
2007		

Litres Per Capita

Rank

Countries

2002

2007

1

United Arab Emirates

133.2

259.7

2

Mexico

142.7

204.8

3

Italy

167.3

201.7

4

Belgium-Luxembourg

123.8

149.5

5

France

140.4

135.5

6

Germany

105.2

126.1

7

Spain

112.4

119.9

8

Lebanon

94.3

110.9

9

United States

76.1

110.9

10

Hungary

51.1

107.9

11

Switzerland

91.6

106.7

12

Slovenia

71.2

95.4

13

Austria

79.1

94.6

14

Czech Republic

79.9

93.1

15

Croatia

56.4

92.0

16

Saudi Arabia

90.1

91.2

17

Cyprus

81.0

90.8

18

Thailand

76.1

89.3

19

Israel

46.9

87.8

20

Portugal

75.3

84.8

Source: Beverage Marketing Corporation
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What's in the water?
•
		

Naturally-carbonated natural mineral water after treatment, replacement of gas and packaging, has the
same content of gas from the source.

•
		

Non-carbonated natural mineral water does not contain carbon dioxide in excess of the amount necessary to keep
hydrogen carbonate salts dissolved.

•

De-carbonated natural mineral water has less carbon dioxide than when it came out of the ground.

•

Carbonated natural mineral water has been made bubbly by adding carbon dioxide.

•

Demineralized water has the dissolved solids (minerals) removed.

•

Re-mineralized water, after filtration that removes all the solids, has some minerals put back in.

•

Ozonized water has ozone added to kill bacteria.

•

Super-oxygenated water contains extra oxygen, most of which escapes when you twist the cap.
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Lesson Four: Student Handout # 5
Plus / Minus / Interesting Activity

Topic: ______________________________________________________________________
Sources: ___________________________________________________________________________
Directions; using the sources, analyze the data to determine if it is positive or negative and put your notes in the
corresponding column. Most of the data should be in the plus or minus columns. Interesting data is important, but not
evaluated.
Plus

Minus
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Lesson Four: Student Handout # 6

365 Days of Living Green: Who is Right and Who is Wrong in the
Bottled Water vs. Tap Water Debate
Yesterday I had a conversation with a friend about my New Year's Resolution to be a little more green this year and she
emailed me later in the day to tell me that she has decided not to buy bottled water anymore. Her husband had been
telling her to stop buying it already and our conversation gave her the little push she needed to make the decision.
That got me thinking about the debate - bottled water versus tap water and which is better.
I don't buy bottled water for a lot of reasons, but I know a lot of people who do. I've seen Real Estate Agents at open
houses who give out those mini-bottles of water with their label on it. There are some things that make me cringe and that
is one of them. I just can't imagine all the energy that would go into putting that amount of water into a plastic bottle.
Do I ever drink bottled water? I won't say that I don't, I will sometimes if it is offered to me and tap water is not an option. If
I'm at a client's home and they offer me water I will always decline the bottled water for tap water. It's surprising how many
people will say, are you sure, I have bottled water" as if it's somehow better.
My reasons for not buying bottled water are more about the waste issue and less about the safety of the water. I won't get
too deep into which is the safer option, both are regulated by the government, bottled water by the federal government Health Canada, which regulates all of the food and drugs in this country, and tap water by your local municipality.
If I lived in a small town I might have more concerns about tap water, but I still wouldn't buy bottled water, I would use a
filtration system.
The safety issue with bottled water, to me, has more to do with the plastic and bacteria. Bacteria can and does
contaminate the bottle and the cap, so you shouldn't reuse the bottles and you need to store the water correctly. It needs
to be stored in a cool, dark area. In most stores this is definitely not the case, for obvious reasons it is keep out in the
open so people will see it. Even if you use a re-usable water bottle, you need to wash it for the same reasons. I used to
think, if I only used it for water, I can just rinse it and re-use it but that's not true. Water can and does have bacteria. I don't
wash a re-usable water bottle every time I use it like I would if I had juice in it but it does need to be washed frequently
because bacteria can build up. So both being equal, I would use the re-usable option because I can control how it is kept
clean. I have absolutely no control over how water is stored, or how old it is, in a store.
We complain about the cost of gas, yet people will spend $3 to $5 per litre (based on a 500 ml bottle) for drinking water
that is readily accessible from our tap for pennies. That doesn't make much sense to me.
With regards to the waste issue, although the bottles can be recycled how many really are recycled as opposed to being
thrown in the garbage? Even if they are recycled, that's still not the best option. People throw them out for the same
reasons they drink bottled water in the first place, convenience. If you finish a bottle of water and the first thing you see
to rid yourself of that bottle is a garbage can, guess what, that's where it's going. If you won't carry a re-usable bottle with
you, you certainly won't carry a plastic bottle around until you can recycle it. I spend a lot of time at soccer pitches in the
summer with my daughter and I can't tell you how many times there are garbage containers overflowing with discarded
plastic water bottles, usually mixed in with Tim Horton's cups, but that's another blog post altogether. Not to mention all of
the bottles that are left at the field after people leave.
All of those bottles are going to the local landfill site. That is truly a sad situation. If you use bottled water now, even if you
cut down by 50% imagine how much less waste we would have in our landfills?
Taste - ok, I know there are people out there who are going to say that they don't like the taste of tap water. I don't see a
difference. In fact, some bottled water tastes like swamp water to me, especially at room temperature, but I am not going
to tell you what you like and don't like. If you don't like the taste there are so many options out there that are still better
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than bottled water. A Brita water filter can do wonders for taste, try that, they are relatively inexpensive and easy to use.
I've seen a few re-usable water bottles that have their own little filter in them for those on the go, a great option for the
gym or when you need to refill it outside your home. As for convenience, this really shouldn't even be an issue. You can't
tell me it's more convenient to have to find a store, park, walk in and pay for a bottle of water than it is to just bring a
reusable one from home.
Let's talk about the whole transportation idea of getting that one bottle of water to you. Somewhere in the world, someone
has to get the water in the bottle. Depending on where that is, you really have no idea of what is in that plastic, and you
really don't know where that water came from. Then that bottle of water is somehow transported here to Canada, perhaps
a ship or a plane. Then it is trucked to the store where it will be sold. Imagine all that energy that needs to go into that
whole process?
That itself is enough reason for me not to buy bottled water.
That might not be enough reason for you, so here's another one. How many people are obsessed with germs? You see
people who won't touch a tap, pull out their hand sanitizer every time they touch something or won't shake hands with
anyone because they don't want to get any 'germs' on them, but they are more than willing to drink out of a bottle that
could be full of bacteria? Go figure.
For me, there really is no debate on this issue, there is not one good reason to drink bottled water.
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Lesson Four: Student Handout # 7
Metro Vancouver Data
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Lesson Four: Student Handout # 8
FAO Estimated World Water Use
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Lesson Four: Student Handout # 9
FAO Water at a Glance Cloze

As you view the guided tour, complete the cloze. The critical question is will water shortages affect food production in the
future?
1.
		
2.

FAO believes___________________________________and____________________________ are the two key
issues to guarantee sustainable agricultural production in the future.
Use of fresh water regionally:

		North America - industrial____________, agricultural_________, domestic__________
		Latin America & Caribbean - industrial_________, agricultural_________, domestic, _________
		Europe - industrial ____________, agricultural___________, domestic__________
		Near East - industrial____________, agricultural___________, domestic__________
		Africa - industrial____________, agricultural___________, domestic__________
		Asia and Pacific - industrial____________, agricultural___________, domestic__________
3.
		
		

Agriculture accounts for __________% of all water withdrawals, _________% in developing nations. People only
need ________________ litres of water per day to drink, but it takes ______________________________ litres
of water to produce a person's daily food requirement.

4.
		
		

People with better access to water have lower levels of undernourishment, so water is key to food security. Water
availability can be affected by ___________________, ____________________, and _____________________.
The percentage of the world's hungry people living in rural areas is_______%.

5.
		

The two main causes of food emergencies in developing countries in 2002 were _____________________ and
______________________.

6.
		

Managing water is critical to getting "more crop for the drop." Often it is the __________________________who
most need a say in how water is managed.

7.
		

Only ________% of cropland in sub-Saharan Africa is irrigated, yet there exists vast amounts of unexploited
surface water and groundwater.

8.
		

Irrigation can increase yields from ___________% to ___________% despite the dangers
of_______________________ and ______________________ from poor irrigation techniques.

		Three kinds of irrigation are:
		
		
		
		

______________________ irrigation that stimulates rainfall. _________________________ irrigation in which
the crop area is flooded. This is the most common form of irrigation. The least wasteful irrigation technique is
________________________________ that delivers only a small amount of water to each plant and the area
immediately adjacent to it. Localized irrigation can decrease water use by ________________________ percent.

9.
		

The region that is already exploiting much of its land suitable for irrigation is _____________________, but the
region that is least exploiting its land suitable for irrigation is __________________________________.

10.
		
		
		

To improve the productivity of agriculture through better water management, farmers can use simple techniques
such as __________________________________ to channel rainwater to plants, or they can collect rainwater in
reservoirs and ponds to store for dry periods. Cheap, reliable motorized pumps or _______________________
pumps can assist small farmers to increase their food production.
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11. Rain fed agriculture is practiced on __________% of cultivated land and supplies more than__________ % of the
		
world's food.
12.
		
		
		

The Aral Sea's flow was reduced by 85% to irrigate cotton crops that resulted in _______ of 24 fish species
disappearing and __________________ jobs lost. Toxic dust-salt from the seabed has destroyed surrounding
farmland. As well, high concentrations of ______________________ and ______________________have
polluted the water.

What are five conclusions you can draw from this data?

End of Lesson 4
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Lesson Five

Water and the Environment
OBJECTIVE:
The students will describe how the hydrologic cycle works and the threats to its various components. As well, they will
demonstrate an understanding of how human-induced changes in natural systems can have negative impacts using
the Aral Sea as a case study. Also, students will explain how climate change is negatively affecting water supplies and
therefore subsistence farmers. Finally, students will analyze how rapid urbanization is straining water capacity in many
parts of the world.

KEY CONCEPTS:
1. Components of the hydrologic / water cycle
2. Threats to each component of the hydrologic cycle
3. Sustainable water use
4. Impacts of poor irrigation techniques
5. Impacts of urbanization on water

VOCABULARY:
q

hydrologic cycle

q

remittances

q

aquifer

q

national security

q

wetlands

q

drought

q

Riparian zone

q

climate change

q

groundwater

q

salinization

q

cloud forests

q

irrigation

q

desertification

q

desertification

q

Aral Sea

q

mega city

q

urbanization

q

shanty

q

subsistence farmers

RESOURCES FOR LESSON FIVE
Online Videos (Go to www.runforwater.ca for quick links)
			
1. GR 11 Video 22 - R4W Water Photos
				http://www.youtube.com/watch?v=4I1Pc7QhTh8andfeature=youtu.be
			
2. GR 11 Video 23 - Running Dry (National Geographic)
				http://www.youtube.com/watch?v=9sqPuOhBN-A
			
3. GR 11 Video 24 - NASA Hydrologic Cycle
				http://www.youtube.com/watch?v=0_c0ZzZfC8c
			
4. GR 11 Video 25 - Aral Sea Kazakhstan
				http://www.youtube.com/watch?v=EAUyddi_5j8andfeature=relmfu

91

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

			
5. GR 11 Video 26 - Too Many Degrees
				http://www.youtube.com/watch?v=F3cQUx64RE4
			
6. GR 11 Video 27 - Recycling Society,
				http://www.fao.org/nr/water/art/2011/flash/recyclingsociety/index.html
Student Handouts (Photocopy for Students)
1. Lesson Five: Student Handout # 1 - Hydrologic Cycle
2. Lesson Five: Student Handout # 2 - Hydrologic Cycle - Classified Web
3. Lesson Five: Student Handout # 3 - Maps of the Aral Sea Over Six Time Periods
4. Lesson Five: Student Handout # 4 - Dam Project Aims to Save the Aral Sea
5. Lesson Five: Student Handout # 5 - Too Many Degrees - Data Collection Sheet
6. Lesson Five: Student Handout # 6 - Water and Climate Change (Climate Institute)
7. Lesson Five: Student Handout # 7 - Water NEWS: Climate Change and Water (FAO)
8. Lesson Five: Student Handout # 8 - Water and Cities (UN Water)
9. Lesson Five: Student Handout # 9 - Water and Cities: Facts (UN Water)

INTRODUCTION: SETTING THE STAGE / TAKING A DIP / ANTICIPATORY SET
1. Show a series of images, GR 11 Video 22 - R4W Water Photos, depicting human activities that have transformed
the earth's water supply. Ask students to identify human practices that are compromising the earth and the
water supply. Elicit responses that go beyond the image, so students use their inferential skills as well. For
example, after studying the picture of a golf-green being watered in the midst of a desert, students should
infer that, given the arid conditions, water is being pumped from aquifers or diverted from rivers via canals.
2. Review the definitions of ecosystems, biodiversity, and sustainable.
		Ecosystem-An ecosystem is a complex community of organisms interacting in a natural environment. The
		
components of ecosystems include microorganisms, insects, plants, birds, mammals, etc. Changes to one
		
element in an ecosystem may affect other parts or even the whole system.
		Biodiversity: Biodiversity refers to the variety of life in any given area including plants, microorganisms, etc.
		
There is both species diversity, and genetic diversity within an area.
		Sustainable: Sustainable refers to the ability to continue into the future to meet the needs of many generations.
3. Teachers may choose to show the very short preview GR 11 Video 23 - Running Dry (National Geographic) (1:40)
that shows that the mighty Colorado River basically no longer reaches the ocean due to overuse.
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THE LESSON: DIVING IN
1. Introduce the hydrologic cycle or water cycle to the students by distributing Lesson Five: Student Handout # 1 Hydrologic Cycle. The teacher points out the cycle of evaporation, condensation, and precipitation in the form of
snow or rain to return to the earth.
Some teachers may prefer to draw the hydrologic cycle on the board or overhead.
A definition for the hydrologic cycle/ water cycle may be useful: it is a closed system in which water evaporates
from the ocean, condenses in clouds, and returns to the earth via precipitation in the form of rain or snow. The
process stretches from 15 km. above the Earth's surface to 5 km. below it. Components of the hydrologic cycle
include aquifers, groundwater, wetlands, cloud forests, and lakes.
2. Students use Lesson Five: Student Handout #2 Hydrologic Cycle - Classified Web to take notes on the
hydrologic cycle in general and its components in particular on a classified web/ cluster that includes headings.
3. Teachers may choose to have students complete a Quick Write to ensure they understand the elements of the
hydrologic cycle. Before the Quick Write, have students view the animated video of the water cycle from NASA,
GR 11 Video 24 - NASA Hydrologic Cycle.
Topic: Explain the interconnectedness of the hydrologic cycle and describe threats to each element.
4. Students will have the opportunity to explore one to three environmentally related water issues: the Aral Sea,
climate change, and urbanization.
Topic One: Case Study - The Aral Sea: A Human Catastrophe
1. Distribute Lesson Five: Student Handout # 3 - Maps of the Aral Sea Over Six Time Periods.
Have students analyze the maps using the following focus questions:
			

i.

What problems do you notice?

			

ii.

Do you have any hypotheses as to why this has occurred?

			

iii. Are there any indicators of human intervention?

2. Distribute Lesson Five: Student Handout # 4 - "Dam Project Aims to Save the Aral Sea". Students read and
answer the following questions.
			

i.

Explain why the Aral Sea shrank?

			

ii.

Describe the impacts of the shrinking Aral Sea on the people in the region.

			
iii. Explain how the Uzbek government has started to reverse the shrinking of part of the Aral Sea.
				
How might this impact the people?
3. Then view the following documentary, GR 11 Video 25 - Aral Sea Kazakhstan and add to answers from the
previous questions. Teachers may choose to discuss possible answers or to collect the answers to evaluate.
Topic Two: Global Climate Change and Water
If teachers have the time and the interest they may choose to extend their students' learning by exploring the following
lesson extension.
1. Teachers may want to begin a discussion with the students to gain insight into their ideas about how climate change
may affect water issues. Some suggestions for focus questions include:
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i.

How do you think climate change may affect water here in Canada?

			

ii.

What about its impacts on other parts of the planet?

			

iii. Who do you think may be most vulnerable to changing rainfall patterns?

			

iv. How might this affect people? Communities? Nations? Regions?

2. Students view the (8:15) clip from the GR 11 Video 26 - Too Many Degrees (Show 2:30 - 10:45) to introduce a case
study of the effects of climate change on subsistence farmers in Tanzania. Students take notes on Lesson Five:
Student Handout # 5 - Too Many Degrees - Extension Activity.
3. Teachers should follow up with a discussion about how climate change is affecting weather patterns in Tanzania and
how those changing weather patterns are affecting subsistence farmers.
Remittances: in development terms it refers to sums of money sent home by family members working in a different
location. Remittances are critical to the income of many of the poorest people in the developing world where family
members working in cities or abroad help to support the family in its local community.
4. Give students one or both articles on the impacts of climate change on water or water-related activities.
		Lesson Five: Student Handout # 6 - "Water and Climate Change" (Climate Institute)
		

Lesson Five: Student Handout # 7 - Water NEWS: Climate Change and Water (FAO)

5. Teachers may want to have students work in groups to analyze one or both of the handouts to determine the ten most
important impacts of climate change on water. Using Lesson Five: Student Handout # 5 - Too Many Degrees Data Collection Sheet. Have students list the effects of climate change on water. Then they narrow their list down to
the ten most critical effects. Finally, they rank the top ten effects. Depending on the teacher, students may justify their
top three to five rankings. Share in groups and as a class.
Topic Three: Urbanization and Water
1. If teachers have the time and the interest, they may choose to extend their students' learning by exploring the
following lesson extension.
2. Give students a copy of Lesson Five: Student Handout # 8 - Water and Cities (UN Water). Discuss facts that may
be surprising to the students. Contrast points to their own lives.
3. Read the document from the UN, Lesson Five: Student Handout # 9 - "Water and Cities: Facts" and discuss the
following questions:
			

i.

What are some of the water challenges facing people in cities?

			

ii.

Which challenges do you think are easiest to fix?

			

iii. Which challenges do you think are the most important to address?

			

iv. How is life different in these impoverished cities from Vancouver?

			

v.

			

vi. Describe how these facts will impact the city's economy?

			

vii. How might some of these problems be fixed?

Why do you think poor people pay so much more for safe water?

4. Watch the video GR 11 Video 27 - Recycling Society. Discussion: How can cities better utilize water based
on the video?
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CLOSURE: POSSIBLE ACTIVITIES:
1. Using "Water and Cities" as a model, create a similar fact collage for the hydrologic cycle and current threats to it.
2. Write a blog or editorial for a class newspaper to describe how our water supply is threatened and actions people
might take to counter the threats.
3. Write a response to what you have learned about the hydrologic cycle and the one to three environmental case
studies. You may use one of the following starters:
			

a.

After learning about environmental threats to the hydrologic cycle, I am thinking...

			

b.

I never realized that...

			

c.

Before learning about the hydrologic cycle and various environmental problems associated with it I...

			

d.

I sure hope that...

4. Five / Three / One
*

Five threats to the water cycle include (explain each one.)

*

Three solutions to environmentally related water issues are:

*

One action I will take to ease my impact on the hydrologic cycle is: _____________________ because:
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Lesson Five: Student Handout #1
Hydrologic Cycle / Water Cycle

The hydrologic cycle begins with the evaporation of water from the surface of the ocean. As moist air is lifted, it cools
and water vapor condenses to form clouds. Moisture is transported around the globe until it returns to the surface as
precipitation. Once the water reaches the ground, one of two processes may occur; 1) some of the water may evaporate
back into the atmosphere or 2) the water may penetrate the surface and become groundwater. Groundwater either
seeps its way to into the oceans, rivers, and streams, or is released back into the atmosphere. The balance of water that
remains on the earth's surface is runoff, which empties into lakes, rivers and streams and is carried back to the oceans,
where the cycle begins again.
Evaporation of warm surface water increases the amount of moisture in the colder, drier air flowing immediately above
the lake surface. With continued evaporation, water vapor in the cold air condenses to form ice-crystal clouds, which are
transported toward shore.
By the time these clouds reach the shoreline, they are filled with snowflakes too large to remain suspended in the air
and consequently, they fall along the shoreline as precipitation. The intensity of lake effect snowfall can be enhanced by
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additional lifting due to the topographical features (hills) along the shoreline. Once the snow begins to melt, the water is
either absorbed by the ground and becomes groundwater, or goes returns back to the lake as runoff.
Source: The Economist
Components of the Hydrologic Cycle/ Water Cycle
The hydrologic cycle constantly circulates the same water molecules from the oceans to the land surface and back to the
atmosphere in an integrated system. This never-ending process of water circulation is necessary to sustain life. The water
is stored in lakes, wetlands, groundwater, aquifers, and cloud forests and transported via rivers. Though the hydrologic
cycle is an example of natural capital, renewing and purifying water for millions of years, human activities can have very
negative impacts on the water cycle.
Groundwater is the water found beneath the earth's surface in the spaces between loose soils on top of bedrock or in
the cracks of bedrock. Over one-quarter of Canadians are dependent on groundwater for irrigation, aquaculture, and
other activities. Groundwater gradually discharges to rivers to maintain stream flow during dry periods. In arid and semiarid regions, groundwater is a critical resource. Contaminants to groundwater include landfills, industrial pollutants,
accidental spills, and leaking storage tanks. Unfortunately, petroleum-based fuels such as gasoline and diesel can leak
into groundwater via leaking underground storage tanks and pipelines. However, agricultural practices can also cause
pesticides, herbicides, and fertilizers to contaminate groundwater. There may be natural toxins in groundwater such as
the toxic metal arsenic and radon gas, a radioactive product of the decay of naturally occurring uranium. Groundwater can
also be stored in aquifers.
Aquifers are underground permeable and porous layers of rocks such as sandstone, and basalts that can be used as
sources of water for wells. Though aquifers occur at various depths, the ones closer to the surface are most often used
for irrigation and wells and are generally replenished via local rainfall. However, overuse of aquifers can cause huge
problems, as recharging from precipitation or seepage cannot match withdrawals, so depletion is a possibility. The largest
aquifer in the United States is the Ogallala Aquifer located in Great Plains region covering 450,600 square kilometres.
Though the ten million year old aquifer was recharged at one time by the Rockies, this is no longer the case. However,
agriculture is reliant on the water from the Ogallala aquifer as well as municipal and industrial activities. Some experts
fear the reservoir could be pumped dry by 2030, so states such as Texas have reacted with high-efficiency pumping and
irrigation programs. However, climate change is expected to further reduce precipitation in the region, greatly affecting
the aquifer's recharging capabilities. Should the Ogallala Aquifer fail, crop production will be severely affected with global
impacts.
China is another nation facing a potential water crisis. Two-thirds of China's cropland along with 43% of the nation's
population is in the north, so with only 14% of its water supply, cities, industries, and farmers are reliant on aquifers whose
water levels are dropping incredibly quickly. China is severely abusing its water, so 70% of China's rivers and lakes are
polluted and half of the groundwater is polluted.
Rivers are very important, allowing the hydrologic cycle to circulate. They collect run-off from precipitation and return it to
the ocean. Rivers provide people with drinking water, irrigation water, transportation, and electricity. Human activities have
had very negative impacts on many of the world's rivers. Construction of large dams disrupts the natural flooding cycles
and reduces flows which affects wetlands and downstream in general. Deforestation, over-extraction of water for irrigation,
pollution, and population growth negatively affect rivers. The edge of riverbanks is known as the riparian zone and they
are very bio-diverse. However, there are many threats to riparian zones including logging, erosion, urbanization, invasive
species such as Purple Loosestrife, and pollutants including fertilizers, sewage, and toxic chemicals.
Lakes are another important component of the hydrologic cycle. With hundreds of thousands of lakes being fed and
drained by lakes and streams, most re fresh water and are important water sources for humans. However, like rivers,
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lakes are often abused by human activity. Pollution from cities, industry, and agriculture seriously compromise lakes and
the diversion of water for agriculture and industry is destroying many lakes around the world. In Canada, high levels of
pharmaceutical compounds such as anti-inflammatories and antibiotics as well as hormones, pesticides, and fertilizers are
compromising the Great Lakes. Pollutants severely damage ecosystems and restoration is expensive and difficult. Acid
rain has also had negative effects on Canada's lakes affecting many aquatic species.
Wetlands are called the kidneys of the earth because they filter and clean water that flows through them as well as the
bladders of the earth because they store vast amounts of water. Wetlands are also called marshes, bogs, fens, and
swamps and have been considered waste areas historically. Thus, about 20 million hectares of Canada's wetlands have
been filled and near cities and towns 70% of wetlands have been destroyed. People did not realize the vital roles wetlands
play including preventing flooding, preventing erosion on shorelines, storing water during dry periods, providing food and
habitat for many species, storing carbon dioxide to help reduce atmospheric greenhouse gasses, and purifying dirty water.
Wetlands have much biodiversity and are "powerhouses" of energy and life ranking amongst some of the most productive
ecosystems on the planet. Wetlands are critical as nurseries for the early life stages of many birds, fish, and amphibians.
Worldwide, wetlands are threatened by human activities.
Cloud forests provide billions of gallons of clean, filtered water in tropical and subtropical mountainous regions where
forests are often covered in clouds or mists. The biodiversity of cloud forests is immense with at least 80% of which is
not yet catalogued. Much of the biodiversity is endemic, found only in cloud forests. The branches of trees are crucial to
the hydrologic cycle as they capture water from the windblown fog and clouds, to aid the surrounding ecosystems. Thus,
these forests capture water that would otherwise never fall as rain in the area and adding an extra 20% of water above
ordinary rainfall. The Cloud forests are threatened by deforestation for cattle grazing and plantations. As well, climate
change is affecting rainfall patterns. Efforts are underway to educate the public about the importance of cloud forests and
to conserve what is left of them.

98

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

Lesson Five: Student Handout #2
Hydrologic Cycle - Classified Web

Using Lesson Five: Student Handout #1 Hydrologic Cycle, take notes for the cycle on a classified web. Be sure to
include headings for each strand on the web.

Hydrologic Cycle
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Lesson Five: Student Handout #3
Maps of the Aral Sea Over Six Time Periods
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Lesson Five: Student Handout # 4
Dam Project Aims to Save the Aral Sea

By Natalya Antelava
As the sun rises above the Aral Sea, Alek, a local fisherman, steers the boat, leans forward and pulls the net out
of the glittering water.
It is full of carp, sturgeon and flounder - just two years ago he could not have even dreamt of this catch.
"All thanks to the dam," Alek grins as he throws the fish into a growing pile on the bottom of his rowing boat.
The dam is part of a $68m project, initiated by the Kazakh government and financed by loans from the World Bank.
It is an ambitious undertaking that aims to reverse one of the world's worst man-made environmental disasters and bring
back the sea which many predicted could never return.
"The Aral Sea did not die, the Aral Sea was murdered," said Nazhbagin Musabaev, the governor of the Aralsk region.
Mr Musabaev remembers how in the late 1960s the Soviet government held a plenary session in the Uzbek capital
Tashkent, during which the Deputy Minister of Irrigation and Water Resources of the USSR talked about the government
plans for boosting the region's cotton production.
The two main Central Asian rivers Amu Darya and Syr Darya, he said, would be diverted to irrigate the cotton plantations
in Kazakhstan and Uzbekistan.
"But what will happen to the Aral?" someone from the audience shouted.
"The Aral," the deputy minister responded, "will have to die off gracefully."
But the death of the Aral was far from graceful.
As the water-starved sea shrank, the desert spread, changing the climate, destroying the eco-system, eradicating entire
species and forcing thousands of people to flee.
Every year fishermen would have to travel further and further to get to the water, and every year there would be less and
less fish left to catch.
Desertification and rising salt levels in the shrinking sea brought salt storms. Diseases, like anaemia and cancer, swept
through communities.
By the 1990s the world's fourth largest inland body of water had shrunk to a quarter of its size.
Today, dropped in the middle of the grey desert is the village of Dzhambul, once home to a thriving fishing community.
Dotting the area, which was once the deepest point of the Aral, are skeletons of rusting ships. Next to them, camels graze
on the colourless dry grass that pokes out from the grey sand.
Jalkasbai, a fisherman from Dzhambul, remembers the days when life here was very different.
"All my childhood I was going fishing with my father and my brothers, but my sons grew up without the sea,"
Jalkasbai said.
"But now, I hope my grandchildren will have a chance to become fishermen."
It is a six-hour drive across the desert to get to the place that has given Jalkasbai, and thousands like him, hope for the
future. The recently constructed 13km dam has split the Aral Sea in two parts. The dam did not solve the entire problem.
On the Uzbek side the Southern Sea continues to shrink.
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"The Uzbek government needs to hurry if they want to preserve at least some of the sea," Mr Musambaev said.
But he added, that was no longer Kazakhstan's problem.
In Kazakhstan, the dam has allowed the river to feed the northern Aral and as a result the sea has been pushing back into
the desert. Kazakh officials say 40% of the water has already returned. The fishermen are back in their boats. The clouds
and the rain have returned.
A short drive away from the dam, a group of fishermen camp out in tents by the shore. Jandos Kumanov spent his entire
winter here. The sea is still too far from his home village, but the increasing number of fish made the trip worthwhile.
"In the last two years life has become easier," he said.
"You can see fishermen are now building houses, buying cars, and sending their children to schools outside the big cities"
And it may all get even better.
Using a new $126m World Bank loan, the government now plans to build a second dam, which they hope will bring the
water back to the port of Aralsk.
"The sea has left the harbour, but it hasn't left our hearts," reads a dilapidated sign in the dried-up Aralsk harbour.
Aralsk, a grim, rundown provincial town, was once home to the biggest port along the Aral coastline.
The Aral is still at least 40km (25 miles) away from the harbour, but the second stage of the project, the government says,
could bring it back by 2010.
This is what everyone in Aralsk seems to be waiting for.
As a group of school boys climb the abandoned ships in the Aralsk harbour, one of them, an 11-year-old called Baurzhan,
says he has heard about the Aral from his grandfather, but has never actually seen the sea.
"But it's okay," Baurzhan said. "The sea will be back soon. That's what my grandfather says and I believe my grandfather."
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Lesson Five: Student Handout # 5
Too Many Degrees - Data Collection Sheet

View the clip from the video Too Many Degrees and take notes on how climate change is negatively affecting subsistence
farmers in Tanzania.

Vocabulary: Remittances, subsistence farmers, drought, salinization
Read and analyze one or both of the following articles: "Climate Institute: Water" and "FAO: Climate Change and
Water". Take notes on how climate change is and will affect water supplies and on possible actions to counter negative
impacts.
Climate Change and Water: Notes
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In groups, determine the top ten most important effects of climate change on water.

1.

2.

3.

4.

5.

6

7.

8.

9.

10.

Rank the top ten effects in your opinion.

For the top ________________ effects, explain why you think they are so critical?
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Lesson Five: Student Handout #6
Water and Climate Change

Water
The vast majority of the Earth's water resources are salt water, with only 2.5% being fresh water. Approximately 70% of
the fresh water available on the planet is frozen in the icecaps of Antarctica and Greenland leaving the remaining 30%
(equal to only 0.7% of total water resources worldwide) available for consumption. From this remaining 0.7%, roughly 87%
is allocated to agricultural purposes (IPCC 2007).
These statistics are particularly illustrative of the drastic problem of water scarcity facing the world. Water scarcity is
defined as per capita supplies less than 1700 m3/year (IPCC 2007).
According to the Comprehensive Assessment of Water Management in Agriculture, one in three people are already facing
water shortages (2007). Around 1.2 billion people, or almost one-fifth of the world's population, live in areas of physical
scarcity, while another 1.6 billion people, or almost one quarter of the world's population, live in a developing country that
lacks the necessary infrastructure to take water from rivers and aquifers (known as an economic water shortage).
There are four main factors aggravating water scarcity according to the IPCC:
Population growth: in the last century, world population has tripled. It is expected to rise from the present 6.5 billion to 8.9
billion by 2050. Water use has been growing at more than twice the rate of population increase in the last century, and,
although there is no global water scarcity as such, an increasing number of regions are chronically short of water.
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Increased urbanization will focus on the demand for water among a more concentrated population. Asian cities alone are
expected to grow by 1 billion people in the next 20 years.
High level of consumption: as the world becomes more developed, the amount of domestic water used by each person is
expected to rise significantly.
Climate change will shrink the resources of freshwater.
Water and Climate Change
Water scarcity is expected to become an ever-increasing problem in the future, for various reasons. First, the distribution
of precipitation in space and time is very uneven, leading to tremendous temporal variability in water resources worldwide
(Oki et al, 2006). For example, the Atacama Desert in Chile, the driest place on earth, receives imperceptible annual
quantities of rainfall each year. On the other hand, Mawsynram, Assam, India receives over 450 inches annually. If all the
freshwater on the planet were divided equally among the global population, there would be 5,000 to 6,000 m3 of water
available for everyone, every year (Vorosmarty 2000).
Second, the rate of evaporation varies a great deal, depending on temperature and relative humidity, which impacts the
amount of water available to replenish groundwater supplies. The combination of shorter duration but more intense rainfall
(meaning more runoff and less infiltration) combined with increased evapotranspiration (the sum of evaporation and plant
transpiration from the earth's land surface to atmosphere) and increased irrigation is expected to lead to groundwater
depletion (Konikow and Kendy 2005).
The Hydrological Cycle
The hydrological cycle begins with evaporation from the surface of the ocean or land, continues as the atmosphere
redistributes the water vapor to locations where it forms clouds, and then returns to the surface as precipitation. The cycle
ends when the precipitation is either absorbed into the ground or runs off to the ocean, beginning the process over again.
Key changes to the hydrological cycle (associated with an increased concentration of greenhouse gases in the
atmosphere and the resulting changes in climate) include:
*

Changes in the seasonal distribution and amount of precipitation.

*

An increase in precipitation intensity under most situations.

*

Changes in the balance between snow and rain.

*

Increased evapotranspiration and a reduction in soil moisture.

*

Changes in vegetation cover resulting from changes in temperature and precipitation.

*

Consequent changes in management of land resources.

*

Accelerated melting glacial ice.

*

Increases in fire risk in many areas.

*

Increased coastal inundation and wetland loss from sea level rise.

*
		

Effects of CO2 on plant physiology, leading to reduced transpiration and increased water use efficiency
(Goudie 2006).

Changes in Precipitation and Drought Patterns
Projections of changes in total annual precipitation indicate that increases are likely in the tropics and at high latitudes,
while decreases are likely in the sub-tropics, especially along its poleward edge. Thus, latitudinal variation is likely to affect
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the distribution of water resources. In general, there has been a decrease in precipitation between 10˚S and 30˚N since
the 1980s (IPCC 2007). With the population of these sub-tropical regions increasing, water resources are likely to
become more stressed in these areas, especially as climate change intensifies.
While some areas will likely experience a decrease in precipitation, others (such as the tropics and high latitudes) are
expected to see increasing amounts of precipitation. More precipitation will increase a region's susceptibility to a variety of
factors, including:
*

Flooding

*

Rate of soil erosion

*

Mass movement of land

*

Soil moisture availability

These factors are likely to affect key economic components of the GDP such as agricultural productivity, land values,
and an area's habitability (IPCC 2007). In addition, warming accelerates the rate of surface drying, leaving less water
moving in near-surface layers of soil. Less soil moisture leads to reduced downward movement of water and so less
replenishment of groundwater supplies (Nearing et al 2005). In locations where both precipitation and soil moisture
decrease, land surface drying is magnified, and areas are left increasingly susceptible to reduced water supplies.
Although projecting how changed precipitation patterns will affect runoff is not yet a precise science, historical discharge
records indicate it is likely that for each 1¯C rise in temperature, global runoff will increase by 4%. Applying this projection
to changes in evapotranspiration and precipitation leads to the conclusion that global runoff is likely to increase 7.8%
globally by the end of the century (Oki and Kanae 2006). Thus, a region that experiences higher annual precipitation and
more runoff increases the likelihood for flooding.
Furthermore, in areas that are already vulnerable due to their limited groundwater storage availability, this cycle intensifies
with increased warming and diminishing water supplies. In water stressed regions, variability of precipitation patterns
is likely to further reduce groundwater recharge ability. Water availability is likely to be further exacerbated by poor
management, elevated water tables, overuse from increasing populations, and an increase in water demand primarily
from increased agricultural production (IPCC 2007).
A recent global analysis of variations in the Palmer Drought Severity Index (PDSI) indicated that the area of land
characterized as very dry has more than doubled since the 1970s, while the area of land characterized as very wet
has slightly declined during the same time period. In certain susceptible regions, increased temperatures have already
resulted in diminished water availability. Precipitations in both western Africa and southern Asia have decreased by 7.5%
between 1900 and 2005 (Dai et al 2004).
Most of the major deserts in the world including the Namib, Kalahari, Australian, Thar, Arabian, Patagonian and North
Saharan are likely to experience decreased amounts of precipitation and runoff with increased warming. In addition,
both semiarid and arid areas are expected to experience a decrease and seasonal shift in flow patterns. If increased
temperatures cause an intensification of the water cycle there will be more extreme variations in weather events, as
droughts will become prolonged and floods will increase in force (Huntington 2005).
Melting Glacial Ice
Water supplies can also be affected by warmer winter temperatures that cause a decrease in the volume of snowpack.
The result is diminished water resources during the summer months. This water supply is particularly important at the midlatitudes and in mountainous regions that depend upon glacial runoff to replenish river systems and groundwater supplies.
Consequently, these areas will become increasingly susceptible to water shortages with time, because increased
temperatures will initially result in a rapid rise in glacial melt water during the summer months, followed by a decrease in
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melt as the size of glaciers continue to shrink. This reduction in glacial runoff water is projected to affect approximately
one-sixth of the world's population (IPCC 2007).
A reduction of glacial runoff has already been observed in the Andes, whereby the usual trend of glacial replenishment
during winter months has been insufficient. This is due to increased temperatures, which have caused the glaciers to
retreat. It is likely that Andean communities such as El Alto in Bolivia have already observed a reduction in glacial runoff
due to the scattered distribution of smaller sized glaciers, which further reduces the potential for runoff. In these areas,
approximately one-third of the drinking water is dependent upon these supplies, and the recurrent trend of increased melt
with diminished replenishment provides a dismal projection for water reserves if this same pattern continues (Goudie
2006).
Water Quality
Freshwater bodies have a limited capacity to process the pollution stemming from expanding urban, industrial and
agricultural uses. Water quality degradation can be a major source of water scarcity.
Although the IPCC projects that an increase in average temperatures of several degrees as a result of climate change will
lead to an increase in average global precipitation over the course of the 21st century, this amount does not necessarily
relate to an increase in the amount of potable water available.
A decline in water quality can result from the increase in runoff and precipitation- and while the water will carry higher
levels of nutrients, it will also contain more pathogens and pollutants. These contaminants were originally stored in the
groundwater reserves but the increase in precipitation will flush them out in the discharged water (IPCC 2007).
Similarly, when drought conditions persist and groundwater reserves are depleted, the residual water that remains is
often of inferior quality. This is a result of the leakage of saline or contaminated water from the land surface, the confining
layers, or the adjacent water bodies that have highly concentrated quantities of contaminants. This occurs because
decreased precipitation and runoff results in a concentration of pollution in the water, which leads to an increased load of
microbes in waterways and drinking-water reservoirs (IPCC 2007).
One of the most significant sources of water degradation results from an increase in water temperature. The increase in
water temperatures can lead to a bloom in microbial populations, which can have a negative impact on human health.
Additionally, the rise in water temperature can adversely affect different inhabitants of the ecosystem due to a species'
sensitivity to temperature. The health of a body of water, such as a river, is dependent upon its ability to effectively selfpurify through biodegradation, which is hindered when there is a reduced amount of dissolved oxygen. This occurs
when water warms and its ability to hold oxygen decreases. Consequently, when precipitation events do occur, the
contaminants are flushed into waterways and drinking reservoirs, leading to significant health implications (IPCC 2007).
Effects on Coastal Populations
For coastal populations, water quality is likely to be affected by salinization, or increased quantities of salt in water
supplies. This will result from a rise in sea levels, which will increase salt concentrations in groundwater and estuaries.
Sea-level rise will not only extend areas of salinity, but will also decrease freshwater availability in coastal areas. Saline
intrusion is also a result of increased demand due in part to growing coastal populations that leave groundwater reserves
increasingly vulnerable to contamination and diminishing water reserves (IPCC 2007).

108

Copyright © Run for Water.
You may reproduce this document for educational purposes only.

Lesson Five: Student Handout #7
Water NEWS: Climate Change and Water

Water management in agriculture is a story of intensifying competition. Growing cities and industrialization demand
relatively low volumes of high quality water but are able to add much more economic value per cubic metre of
withdrawn water.
Today, agricultural uses more than 70 percent of all water withdrawals, but must to adapt to a future in which water will be
reallocated to other users. In addition, hydro-environmental limits are being reached through continued withdrawals from
watercourses, lakes and aquifers in key grain producing areas such as the Mediterranean basin, the Punjab, peninsular
India and the North China Plain. Non-renewable groundwater in these regions is depleted as a result of agricultural
withdrawals. In addition, the return flows of degraded water from agriculture is leading to salinization, eutrophication and
the accumulation of pollutants.
The effects of additional climate drivers that will be superimposed upon natural resource systems and their management
cannot be predicted with high certainty. There are clear differences in the statistical variability of climate and hydrology
among continents (Peel, et al., 2001) that are not, as yet, well modelled by GCMs. Although there is only limited literature
available on the prospective impacts of climate change on water balance and implications for irrigation, the impacts of
these drivers are likely to include the following:
*
		

reduction in crop yield and agricultural productivity where temperature constrains crop development
(changes in diurnal fluctuation are as important as overall trends);

*
		

reduced availability of water in regions affected by reduction in total precipitation (including Southern
Africa and the Mediterranean Region);

*

exacerbation of climate variability in places where it is already highest (Peel, et al., 2004 and 2004b);

*
		

reduced storage of precipitation as snow and earlier melting of winter snow, leading to shifts in peak runoff away
from the summer season when demand is high (Barnett, et al., 2005);

*
		

inundation and increased damage in low-lying coastal areas affected by sea-level rise, with storm surges and
increased saline intrusion into vulnerable freshwater aquifers;

*

increased overall evaporative demand from crops as a result of higher temperatures;

*

further depletion of non-renewable groundwater resources.

These climate-driven pressures are on top of other existing drivers adversely affecting water availability for agriculture and
it is expected that climate change will intensify competition.
Reconciling this competition will be the main water management challenge and agriculture will have to address the
challenge much more progressively. Allocations to cities, industry, rural water supply and sanitation are unlikely to be
materially affected by climate change but, collectively, they will reduce the quantity of water that can be allocated to
agricultural use and hydro-environmental services.
Short term recommendations - until 2030
Investment plans and operational adjustments will need to be prepared to address national and sub-regional and regional
issues. These plans and adjustments will comprise:
*
		

monitoring the relative contribution of rain fed and irrigated production to global food balances to
determine the long-term sensitivity of food production systems to climate change;

*
		

elaborating vulnerability mapping such as the joint FAO/IIASA initiative that includes the Food Insecurity, Poverty
and Environmental Global GIS database;
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*
		
		

determining the operational room to manoeuvre across river basin systems on the basis of updated assessments
of the partition between surface and groundwater sources of supply, with the aim to improve the data for carrying
out meaningful sensitivity analyses;

*
		

building in as much operational flexibility as possible into local/irrigation-scheme-level water management
strategies in anticipation of both increased demand and the need to adjust operational supply.

Medium term recommendations - until 2050
Existing agricultural water management systems at national and basin level need to be analysed with respect to the
Fourth Assessment Report of IPCC (AR4). Specifically this will entail:
*

large surface irrigation systems fed by glaciers and snow melt (most notably northern India and China);

*

groundwater systems in arid and semi-arid areas, where rainfall will decrease and become more variable;

*
		

upstream watersheds, where a combination of irrigated agriculture, rainfed agriculture, pasture and forestry
is practised;

*
		

large deltas, which may be partly submerged by sea-level rise, increasingly prone to flood and storm and cyclone
damage or experience saline incursions and intrusion through surface and groundwater respectively;

*
		

seasonal storage systems in the monsoon regions, where the proportion of storage yield will decline but peak
flood flows are likely to increase;

*
		

supplemental irrigation areas, where the consequences of irregular rainfall are mitigated by short-term
interventions to capture and store more soil moisture or runoff.

FAO support to adaptive strategies
Upon request, FAO could assist member countries in understanding the implications of climate change on water
resources and agriculture and in developing better regional and local projections of impacts in order to develop planned
adaptive strategies, improve water governance and build specific capacity in water management. Additionally, FAO could
engage in a number of high impact and strategically chosen pilot projects to improve institutional capacity for climate
change adaptation. These would have to be well resourced, long term and have high level buy-in from the partner country.
Given the instrumental value of water to all economic sectors, agriculture cannot act alone. National water management
actions will need to be focused at national level but supported by regional and international initiatives. Specific
recommendations are given in the document "Options for Decision Makers."
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Lesson Five: Student Handout #8
Water and Cities (UN Water)
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Lesson Five: Student Handout #9
Water and Cities: Facts (UN Water)

Facts and Figures
•
		

Half of humanity now lives in cities and, within two decades, nearly 60% of the world's population -5 billion people
will be urban dwellers.

• Urban growth is most rapid in the developing world, where cities gain an average of 5 million residents every
		month.
•
		

The exploding urban population growth creates unprecedented challenges, among which provision for water and
sanitation have been the most pressing and painfully felt when lacking.

•
		

The relationship between water and cities is crucial. Cities require a very large input of freshwater and in turn
have a huge impact on freshwater systems.

•

Cities cannot be sustainable without ensuring reliable access to safe drinking water and adequate sanitation.

Coping with the growing needs of water and sanitation services within cities is one of the most pressing issues of this
century. Sustainable, efficient and equitable urban water management has never been as important as in today's world.
Water and urban growth by numbers
•

Every second, the urban population grows by 2 people.

•

95% of the urban expansion in the next decades will take place in the developing world.

•

In Africa and Asia, the urban population is expected to double between 2000 and 2030.

•
		

Between 1998 and 2008, 1052 million urban dwellers gained access to improved drinking water and 813 million to
improved sanitation. However, the urban population in that period grew by

•

1089 million people and thus undermined the progress.

•

One out of four city residents worldwide, 789 million in total, lives without access to improved sanitation facilities.

•

497 million people in cities rely on shared sanitation. In 1990, this number was 249 million.

•

27% of the urban dwellers in the developing world do not have access to piped water at home.

What are the main challenges?
Poverty
•
		

828 million people live in slums or informal settlements that are scattered around the world's cities; the biggest
challenge is to provide these people with adequate water and sanitation facilities.

•
		

The urban poor pay up to 50 times more for a litre of water than their richer neighbours, since they often have to
buy their water from private vendors.

Over-exploitation
•
		

Due to rapid urbanization, cities face a growing demand for water and sanitation services. To meet this demand,
cities are going deeper and further, which leads to over-exploitation of water resources.
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Pollution
• Pollution typically refers to chemicals or other substances in concentrations greater than would occur under
		natural conditions.
•
•
		

Every day, 2 million tons of human waste are disposed of in water courses.
In many cities, especially in the developing world, the lack of convenient wastewater treatment and drainage
facilities lead to pollution of the ground-and surface water resources.

Health
•

Lack of convenient sanitation and safe water supply in cities leads to serious health problems.

•

Inadequate sanitation facilities often cause contamination of drinking water.

•
		

After heavy rain, storm water washes human waste, mainly from informal settlements lacking minimum facilities,
into the open drinking water sources of the poor.

• Contaminated drinking water results in cholera epidemics, faecal-oral diseases such as diarrhea, and outbreaks
		of malaria.
• While malaria was often considered a rural disease, it is now among the main causes of illness and death in many
		urban areas.
Leakage
•

Leakage -loss- rates of 50% are not uncommon in urban distribution systems.

•

Some 250 to 500 million m_ of drinking water gets lost in many mega cities each year.

•

Saving this amount could provide an additional 10 to 20 million people with drinking water in each mega city.

Water and cities around the world
Africa
•

In Africa, 38%of the population is urban. This rate is expected to increase to 50% in 2050.

• In Sub-Saharan Africa, 44% of the urban dwellers uses improved sanitation and 35% has access to piped water in
		the household.
•

In Ghana, 70% of the urban population shares sanitation facilities.

•

62 % of the sub-Saharan Africa urban population lives in slums.

Asia
•

Asia holds half of the world's cities, including 6 of the world's 10 largest cities.

•

43% of the urban population of south-central Asia lives in slums.

•

The urban population in Asia will increase by 60% before 2025.

•

Many Asian cities are ill-equipped to provide their growing populations the safe water and sanitation they need.

Latin America
•

77% of the Latin American population is urban and urbanization rates keep rising.

•

In most Latin American countries, access to improved water and sanitation is quasi-universal.

•
		

Still, lack of improved drinking water and sanitation is a problem in Guatemala, Haiti, Nicaragua, and Bolivia, each
of which has significant concentrations of slum households.
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•
		

Pollution of rivers and seas remains a big problem affecting coastal cities, where more than 60% of the Latin
American population lives.

Areas of concern
Mega cities
•

Mega cities are cities with 10 or more million inhabitants. They host 9% of the world's urban population.

•

Nearly all mega cities around the world were facing increasing water scarcity in 2010.

Slums or informal settlements
•
		

Today, 828 million people live in slum conditions, lacking basic services. This number grows by 6 million
each year.

•

Many slum dwellers die each year as a result of inadequate drinking water and sanitation services.

•

Many slums are built in flood-prone areas and thus vulnerable.

Looking forward
Globally, 96% of the urban world today uses improved drinking water resources.
The 3rd United Nations World Water Development Report, published in 2009, indicates that the water problems of the
world's cities are manageable. Most of the required knowledge, experience and technology is already available. However,
it is essential to put these problems high on national, regional, and international agendas.
New solutions for improving the sustainability of cities are being explored. Good urban water management is complex
and requires not only water and wastewater infrastructure, but also pollution control and flood prevention. It requires
coordination across many sectors and between different local authorities and changes in governance that lead to more
sustainable and equitable use of the urban water resources.
Source: UN-Water Decade Programme on Advocacy and Communication (UNW-DPAC)

End of Lesson Five
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Grade 11 Unit Projects
At the conclusion on the Grade 11 Water Unit, teachers may consider a major student project. Suggested lists of
student projects are below.
A. Research a local organization committed to the principles you have learned about in the water unit.
			3

Create a profile of the organization

			3

Interview a key individual who works that organization in order to capture their passion

			3

Commit to volunteering a minimum of 10 hours (2 shifts) for that organization (by a pre-determined date)

B. Create a general World Water Issues guide of practical things anyone can do in response to the issues you have
		
learned about in the water unit.
3

The list should be at least 20 items long and should capture a variety of the learning foci from this unit.

3

Each item on the list must be annotated (100 words) explaining the problem and solution.

C. Create a marketing / awareness campaign (will be displayed in our school) to bring awareness to a water related
		
issue or organization you feel strongly about;
3

The campaign must include posters, a short-movie and a details handout outlining the issue

D. Create a significant piece of art (painting, photo essay, short movie) reflecting your beliefs on a particular aspect
		
of the water unit. This could be displayed in the school upon completion of the project.
			3

Art project must be accompanied by a 500 word version of 'option F'

E. What are you going to do about it? A personal plan of engagement!
			3
				

Much like your grad transitions portfolio, create a personal plan for engaging the water issues faced
by our world.

			3

Focus on where, when, what and how you will become 'an agent of change' in our world.

F.
		

Write a minimum 1500 academic essay (contest worthy) capturing the essence of your learning and engagement
in the water unit.

			3

You can focus on one, or the combination of a number of issues you learned in this unit.

G. Write and Illustrate a Children's Story about a water related issue.
			3

Don't over think the text, make it accessible to a 9 year old child.

H. Create a symbol (logo?) to capture a significant water-related issue.
			3
I.
		

Symbol project must be accompanied by a 500 word version of 'option F'

Research how water plays a role in the Hunger Cycle. Use an internet search to find a graphic of the Hunger
Cycle and complete the following.

			3
				

Redraw the Hunger Cycle adding an explanation of how lack of access to safe drinking water and basic
sanitation compounds the problems in the Hunger Cycle.

			3

As well, develop sustainable interventions for each component of the Hunger Cycle.
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