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Goal for Today



SDG 6 - Ensure 
availability and 

sustainable 
management of 

water and 
sanitation for all.

Why Waste Water? - United Nations Sustainable Development

https://www.un.org/sustainabledevelopment/blog/2019/05/why-waste-water/


Sustainable Development Goal #6  Clean Water and Sanitationhttps://youtu.be/LCKsU4bPFOQ





SWFWMD

Free Publications | WaterMatters.org

https://www.swfwmd.state.fl.us/resources/free-publications


Water is deeply tied to economics in multiple ways. Here are the key connections:

1. Agriculture

ÅWater is essential for irrigation; scarcity increases food prices and impacts global trade. 

ÅDroughts can cause crop failures, leading to economic losses and inflation. 

2. Industry

ÅManufacturing, energy production, and mining require large volumes of water. 

ÅWater shortages can disrupt supply chains and raise production costs. 

3. Energy

ÅHydropower depends on water availability. 

ÅThermal power plants need water for cooling; shortages can reduce electricity generation. 

4. Public Health Costs

ÅPoor water quality leads to disease outbreaks, increasing healthcare expenses and reducing workforce productivity. 

5. Infrastructure Investment

ÅBuilding dams, treatment plants, and pipelines requires billions in capital. 

ÅMaintenance and modernization of water systems are major budget items for governments. 

6. Real Estate & Urban Development

ÅAccess to reliable water supply influences property values and urban growth. 

ÅWater scarcity can limit expansion and raise housing costs. 

7. Trade & Global Markets

ÅWater-intensive goods (like textiles, food) are affected by water availability. 

ÅCountries with water stress may import more, impacting trade balances. 

8. Tourism & Recreation

ÅLakes, rivers, and beaches drive tourism revenue; pollution or drought reduces economic activity. 

9. Climate Resilience

ÅInvestments in water management help mitigate economic losses from floods and droughts.



How Will You Use What You Learn Today?
ÅScience 

Science classes cover the water cycle, effects of humans on the environment, states 
of water and its uses, need of water for life

ÅSocial Studies and Policy

Social studies address global water access, equity, and the importance of water 
policy-making worldwide.

ÅMathematics Application

Math lessons analyze water usage data and interpret statistics to understand 
consumption patterns.

ÅLanguage and Art

Language arts and art engage students in story telling, persuasive writing, and 
creating water awareness campaigns.



According to Hattie (2009), 
reciprocal teaching is among the 
most powerful instructional 
practices in terms of 
achievement outcomes for 
students with disabilities due to 
its combination of strategy and 
direct instruction methods.  (.74) 

Reciprocal Teaching Incorporates:
Planning and prediction .76
Summarization .79
Classroom discussion .82



Reciprocal Teaching: Seeing is 
Believing | Training & Technical 
Assistance Center | School of 
Education | W&M School of 
Education

https://education.wm.edu/centers/ttac/resources/articles/teachtechnique/reciprocalteaching/#:~:text=According%20to%20Hattie%20%282009%29%2C%20reciprocal%20teaching%20is%20among,its%20combination%20of%20strategy%20and%20direct%20instruction%20methods.
https://education.wm.edu/centers/ttac/resources/articles/teachtechnique/reciprocalteaching/#:~:text=According%20to%20Hattie%20%282009%29%2C%20reciprocal%20teaching%20is%20among,its%20combination%20of%20strategy%20and%20direct%20instruction%20methods.
https://education.wm.edu/centers/ttac/resources/articles/teachtechnique/reciprocalteaching/#:~:text=According%20to%20Hattie%20%282009%29%2C%20reciprocal%20teaching%20is%20among,its%20combination%20of%20strategy%20and%20direct%20instruction%20methods.
https://education.wm.edu/centers/ttac/resources/articles/teachtechnique/reciprocalteaching/#:~:text=According%20to%20Hattie%20%282009%29%2C%20reciprocal%20teaching%20is%20among,its%20combination%20of%20strategy%20and%20direct%20instruction%20methods.
https://education.wm.edu/centers/ttac/resources/articles/teachtechnique/reciprocalteaching/#:~:text=According%20to%20Hattie%20%282009%29%2C%20reciprocal%20teaching%20is%20among,its%20combination%20of%20strategy%20and%20direct%20instruction%20methods.


Water Woes 
Over 90% of disasters are water-related,

due either to a shortage or excess.
 The challenges of water scarcity amid rampant climate change

Too Much      Too Little       Too Polluted

https://www.activesustainability.com/water/adaptation-water-scarcity


Let's discuss...

Why is water so important 
on Earth?

What roles does water in the 
water cycle?

Most of the water on Earth is found on the surface.
The majority of this water (97.5%) is  the saltwater in the oceans. 

Freshwater makes up the remaining 2.5% of water. 
About 70% of this freshwater is stored in icecaps and glaciers. 
About 30% is groundwater, which is stored in soil and aquifers. Less 
than 1% of freshwater is stored in lakes, rivers, or other freshwater 
sources.



Global Water Sources - How much is accessible?

ά!ƭƭ ǘƘŜ ǿŀǘŜǊ ǘƘŀǘ ǿƛƭƭ ŜǾŜǊ ōŜ ƛǎΣ ǊƛƎƘǘ ƴƻǿΦέ ς 
National Geographic, October 1993

Global Water Sources

Iƻǿ ƳǳŎƘ ƻŦ 9ŀǊǘƘΩǎ ǿŀǘŜǊ ƛǎ 
freshwater?

How much is accessible?

Do we have enough water for now and 
the future?

Water, Water Everywhere (populationeducation.org)

https://populationeducation.org/wp-content/uploads/2018/07/Water_Water_Everywhere.pdf


The UK's Green Poet and composer 
Martin Kiszko is hoping to inspire 
budding writers through the launch 
of a water-themed poetry 
competition with WaterAid. This film 
illustrates his poem: 'Water Walk,' 
which he has written to help get 
children started. The film has been 
voiced by a child who attends 
Torridon Junior School in London 
and the footage features 11-year-old 
Lala from Soavinarivo village, 
Bongolava region, Madagascar. Lala 
is the eldest of seven siblings and 
has been collecting water since the 
age of 4 at least twice a day. To find 
out more please visit: 
https://www.wateraid.org/uk/school
s/

https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbVU3em0wYnNUZEZWZy1JdjMxbjJlMkUwdUNYd3xBQ3Jtc0tsLTRHbnNzNkh2WFphUW1UTGZGRHhVbWxqSDlVelVaWS1DSDNOV09rVmIwcXdKVkNWOXVkS3YtbjVzVFMxZVhxNnJJcDBtUnZJTUdkdmtuMlBxV3pCcUlaaVN0YVI5dzJUTUlSd050bXBtcGN4cjNYdw&q=https%3A%2F%2Fwww.wateraid.org%2Fuk%2Fschools%2F&v=4V-KoJGGJ4s
https://www.youtube.com/redirect?event=video_description&redir_token=QUFFLUhqbVU3em0wYnNUZEZWZy1JdjMxbjJlMkUwdUNYd3xBQ3Jtc0tsLTRHbnNzNkh2WFphUW1UTGZGRHhVbWxqSDlVelVaWS1DSDNOV09rVmIwcXdKVkNWOXVkS3YtbjVzVFMxZVhxNnJJcDBtUnZJTUdkdmtuMlBxV3pCcUlaaVN0YVI5dzJUTUlSd050bXBtcGN4cjNYdw&q=https%3A%2F%2Fwww.wateraid.org%2Fuk%2Fschools%2F&v=4V-KoJGGJ4s


Cape Town drought limits people to 13 gallons of water a day



The fresh water shortage will likely be the cause of the next great global disaster. Today, nearly 1 billion people in the 
developing world ŘƻƴΩǘ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ƛǘ. Despite this, many people waste water. Drinkable water is so often taken for 
granted by millions worldwide. Only 3% of the water on Earth is drinkable, and every living thing depends on it for 
survival. This fact becomes even more frightening when you realize that a majority of that 3% of drinkable water is 
trapped in underground reservoirs which are not easily accessible. From crop production to simply requiring water 
itself for survival, fresh water is so vitally important to everything we do.

Fresh, drinkable water is disappearing at an alarming rate; from being consumed, being wasted to simply disappearing 
as the Earth heats up. Billions of people worldwide are already feeling the effects of water scarcity, as they do not 
have access to drinkable water. There have even been international disputes over water, such as the conflict between 
9ƎȅǇǘ ŀƴŘ 9ǘƘƛƻǇƛŀ ƻǾŜǊ ǘƘŜ ƭŀǘǘŜǊΩǎ Ǉƭŀƴǎ ǘƻ ŘŀƳ ǘƘŜ bƛƭŜΦ

Experts say that, as water scarcity becomes more and more widespread, the conflicts over water will just continue to 
escalate. When water scarcity reaches a critical point, it will likely act as the catalyst for the next global conflict as 
countries scramble to seize and hoard stores of fresh water for their own use and consumption.

Markets Affected:All; directly and indirectly

Top 10 Resources We Are Running Out Of
 (And The Economic Implications If We Do)Business Pundit

https://www.businesspundit.com/


Climate change is increasing evaporation and 
reducing rainfall.  The warmer the air becomes, 
the more of our fresh water is locked in the air 
as vapor.

A drought is a period of time when an area or region 
experiences below-normal precipitation . The lack of adequate 
precipitation, either rain or snow, can cause reduced soil moisture or 
groundwater, diminished stream flow, crop damage, and a general 
water shortage.

www.nationalgeographic.org/encyclopedia/drought/  

http://www.nationalgeographic.org/encyclopedia/drought/


Time Series | U.S. Drought Monitor (unl.edu)

National Drought Status | Drought.gov

As of March 7, 2023, 37.65% of 

the lower 48 states are in drought, 
according to the U.S. Drought Monitor.

https://droughtmonitor.unl.edu/DmData/TimeSeries.aspx
https://www.drought.gov/national


People in developed 
nations with access to 
toilets and clean water 
are changing their diets. 
They prefer meat to 
vegetables. 
That means 15,000 liters 
of water instead of 2,000 
liters of water per 
kilogram of food.

Water to Produce Food

1 kg vegetables 1 kg meat

Meat

vegetables



Renewable and 
Non-Renewable 
Water Resources

ÅRenewable - long-term average 
annual flow of rivers (surface 
water) and recharged aquifers 
generated from precipitation

ÅNon-renewable -  often deep 
aquifers that have a negligible 
rate of recharge in the human 
time-scale

ANNUAL

WATER MINING

WATER MINING

WETLANDS

According to scientists at 
Utrecht University and 
the research institute 

Deltares, up to 25 percent 
of ANNUALglobal sea rise 
could be due toWATER 
MINING. After water is 

extracted from the 
ground (much of it non-
renewable) the water 
evaporates, enters the 

hydrosphere as rain, and 
ends up in the ocean 

rather than returning as 
ground water.

Groundwater 
depletion can have 
further ecological 

consequences, 
sometimes causing 
ecological disaster, 
by causing rivers 

andWETLANDSto 
run dry, and 

possibly sparking a 
future famine.

https://www.lexiconoffood.com/seeds-and-grains/annual
https://www.lexiconoffood.com/resource-management/water-mining
https://www.lexiconoffood.com/resource-management/water-mining
https://www.lexiconoffood.com/resource-management/wetlands


Lesson Plans т Too Little Water
Water, water, not everywhere   article

Sustain Me MEA-middle school In this Model Eliciting Activity, MEA, students will explore human impact on the 
Earth as well as to look at workable solutions that they can implement in order to minimize this impact. This MEA 
focuses on water sustainability as defined by the EPA and requires that the students explore several Low Impact 
Development (LID) options to implement at school.  Resource ID#: 48451 Primary Type: Lesson Plan -Science, 
ELA

Water: Responsible Citizens Conserve Water Students will learn and apply knowledge relating to water ...Resource 
ID#: 199991 Instructional Time: 40 Minute(s) Subject(s): Social Studies, Science Grade Level(s):2  Science, social 
studies

Clean It Up! - DiscoverE  Students learn about creating new techniques for providing clean drinking water throughout 
the world as they build their own water filtration system   STEM

Building the Road to Clean Water - DiscoverEGrades6-12  STEM

EconEdLink - Tapped Dry: How Do You Solve a Water Shortage?Grades 9-12  Economics

https://www.snexplores.org/article/water-water-not-everywhere
https://www.floridastudents.org/PreviewResource/StudentResource/48451
https://www.cpalms.org/PreviewResourceLesson/Preview/199991
https://discovere.org/engineering-activities/clean-it-up/
https://discovere.org/engineering-activities/building-the-road-to-clean-water/
https://econedlink.org/resources/tapped-dry-how-do-you-solve-a-water-shortage/


Lesson Plans 
and Activities 
for the Water 

Cycle



Create a Water Cycle Wristband



Journey of a Drop Water Cycle Game
This game uses a 6-sided die 

This game has labeled dice you 
can cut out and use

Follow up activities

https://www.arcticclimatemodeling.org/lessons/acmp/acmp_k4_WaterCycle_WaterCycleGame.pdf
https://imagoearth.org/wp-content/uploads/2025/01/Water-Cycle-Game.pdf


Using Polystyrene 
Paper to help students 
learn the Water Cycle





More Lesson Plans:

https://youtu.be/kfBa2AdjRB4  - Design Thinking

Build Your Own Water Cycle Model In this lesson, students will investigate the steps of the water cy ...Resource 
ID#: 39592   Instructional Time: 02 Hour(s)  Subject(s): Science  Grade Level(s): 5

Readers' Theater Script: Water Cycle - EnchantedLearning.com

The Water Cycle Student Capture Sheet

Fil Water Lesson Plans

https://youtu.be/kfBa2AdjRB4
https://www.cpalms.org/PreviewResourceLesson/Preview/39592
https://www.enchantedlearning.com/rt/weather/watercycle.shtml
https://gpm.nasa.gov/education/sites/default/files/lesson_plan_files/water%20cycle/The%20Water%20Cycle%20SCS.pdf
https://www.elkay.com/content/dam/elkayv2/project-types/education/k-12/downloads/f_6531_fil_water_lesson_plans.pdf


Water Woes 
Over 90% of disasters are water-related,

due either to a shortage or excess.
 The challenges of water scarcity amid rampant climate change

Too Much      Too Little       Too Polluted

https://www.activesustainability.com/water/adaptation-water-scarcity


What makes water unsafe?

ÅThe most important 
things that make water 
dirty and unsafe include:

ÅSolids from soil 

ÅMicro-organisms from 
wastewater, garbage, soil 

ÅChemicals from houses, 
streets, industries and farms



How do you tell if water is not clean?

ÅBy using our senses 

Åcolor

Åsmell

Åtaste

ÅBut not all contaminants can be 
detected using our senses

Therefore, we need to do water 
quality tests



Common contaminants in water

ÅPhysical: sediment or organic material suspended in 
the water

ÅChemical: PFAS, nitrogen, salts, pesticides, metals, 
and human or animal drugs 

ÅBiological (microbiological): bacteria, viruses, 
protozoan, and parasites

ÅRadiological: plutonium, uranium, radon



Pollution

If you put clean water 
in a dirty container, 
the water is dirty.

#1 cause of fresh water pollution 
worldwide is lack of sanitation.

15% of the worlds population    
lacks access to clean water

Billions of gallons of wastewater 
are being dumped into 
freshwater sources every day.



PFAS Levels and Health Concerns in Temple Terrace

COMPOUND

TEMPLE 
TERRACE 
LEVEL 
(PPT)

EPA 
LIMIT 
(PPT)

EXCEEDS 
LIMIT BY

PFOA 8.1ς10 4.0 2ς2.5×

PFOS 19.3ς19.5 4.0 4.8ς4.9×

PFAS (per- and polyfluoroalkyl substances)  are a group of synthetic 
chemicals used since the 1940s in products like nonstick cookware, 
water-repellent clothing, firefighting foam, and food packaging. They are 
ĦċũũĲĬШљŉŸƖĲƻĲƖШĦőĲůŔĦċũƚњШĤĲĦċƨƚĲШƣőĲǃШĬŸŰќƣШĤƖĲċťШĬŸƽŰШĲċƚŔũǃШċŰĬШ
accumulate in the environment and human bodies. 

PFAS in drinking water are a major health concern because 
long-term exposure has been linked to:
иIncreased cholesterol
иImmune system suppression
иHormonal disruption
иLiver damage
иCertain cancers (e.g., kidney, testicular)
Developmental effects in infants and children[atsdr.cdc.gov]

https://www.atsdr.cdc.gov/pfas/about/health-effects.html




Water pollution occurs when harmful substancesðoften chemicals or microorganismsðcontaminate a stream, 

river, lake, ocean, aquifer, or other body of water, degrading water quality and rendering it toxic to humans or the 

environment.

Approximately 27 billion gallons of 

sewage and runoff make it into New 

York City waterways every year.
When It Rains, It Pours Raw Sewage into 
bŜǿ ¸ƻǊƪ /ƛǘȅΩǎ ²ŀǘŜǊǿŀȅǎ μ bw5/ 

The EWG estimates tap water supplies 

for 110 million Americans are 

contaminated with PFAS chemicals, 

ŀŎŎƻǊŘƛƴƎ ƛǘ ƛǘǎ ƻǿƴ ŀƴŀƭȅǎƛǎΧ

Associations between PFAS exposure 

and several ailments in humans:

* Pregnancy-induced 

hypertension/pre-eclampsia 

* Liver damage 

* Increases in total and LDL 

cholesterol

* Increased risk of thyroid disease 

* Decreased antibody response to 

vaccines 

* Increased risk of asthma diagnosis 

* Increased risk of decreased fertility 

* Small decreases in birth weight
¢ƻȄƛŎ ƛƴǾŀǎƛƻƴ ƛƴ ƻƴŜ ƻŦ !ƳŜǊƛŎŀΩǎ Ƴƻǎǘ ōŜŀǳǘƛŦǳƭ ōŜŀŎƘ 
destinations (nbcnews.com)

https://www.riverkeeper.org/campaigns/stop-polluters/sewage-contamination/cso/
https://www.nrdc.org/stories/when-it-rains-it-pours-raw-sewage-new-york-citys-waterways
https://www.nrdc.org/stories/when-it-rains-it-pours-raw-sewage-new-york-citys-waterways
https://www.nbcnews.com/nightly-news/video/toxic-invasion-in-one-of-america-s-most-beautiful-beach-destinations-78907973853
https://www.nbcnews.com/nightly-news/video/toxic-invasion-in-one-of-america-s-most-beautiful-beach-destinations-78907973853


From CSI to ESI
Environmental Scene Investigators

1.Which well was the source of a London epidemic?
2. Who Killed the River?
3.The Waterville Mystery

Link   CSI to ESI @FAST 2025

https://www.sustainabilitysuperheroes.org/csi-to-esi-fast-2025.html


Lesson Plans т Water Pollution

Water Pollution Cleanup - DiscoverE ÉƣƨĬĲŰƣƚШůċťĲШљĦŸŰƣċůŔŰċƣĲĬњШƽċƣĲƖШċŰĬШĬĲƚŔŊŰШċШŉŔũƣĲƖŔŰŊШƚǃƚƣĲůШƣŸШƖĲůŸƻĲШƣőĲШ
pollutants.  Grades 3-8  STEM

Wetlands: Nature's Water Filter - DiscoverE This simulation illustrates the power of plants to absorb dissolved chemicals 
from water.  Grades K-5   STEM

Human Impact on Marine Water Quality Students will brainstorm and illustration various human impacts ...  Resource 
ID#: 208420  Subject(s): Social Studies, Science   Grade Level(s):7

Water Troubles This Model Eliciting Activity (MEA) presents students with the real-world problem of ...

Resource ID#: 47950    Instructional Time: 04 Hour(s)   Subject(s): Mathematics, English Language Arts, Science  Grade 
Level(s): 7

This Model Eliciting Activity (MEA) presents students with the real-world problem of contaminated drinking 
water.  Students are asked to provide recommendations for a non-profit organization working to help a small Romanian 
village acquire clean drinking water.

https://discovere.org/engineering-activities/water-pollution-cleanup-student-instruction/
https://discovere.org/engineering-activities/water-pollution-cleanup-student-instruction/
https://discovere.org/engineering-activities/wetlands-natures-water-filter/
https://www.cpalms.org/PreviewResourceLesson/Preview/208420
https://www.cpalms.org/PreviewResourceLesson/Preview/47950


Water Woes 
Over 90% of disasters are water-related,

due either to a shortage or excess.
 The challenges of water scarcity amid rampant climate change

Too Much      Too Little       Too Polluted

https://www.activesustainability.com/water/adaptation-water-scarcity


Atmospheric rivers, explained | CNN

https://www.msn.com/en-us/weather/topstories/snow-and-
rain-set-to-hit-california-as-state-braces-for-possible-
flooding/vi-AA18phfS

https://www.cnn.com/2023/03/09/weather/what-is-an-atmospheric-river-xpn/index.html


What changed in 1875?



Vaccines are widely regarded as the single most life-
saving invention in human history.
But what innovation comes second in protecting and 
preserving human lives?



Tomorrow ς Celebrate:



About Us | Who Gives A Crap USA

Buy the change you want to see.

https://us.whogivesacrap.org/pages/about-us


WHY WORLD TOILET DAY IS IMPORTANT
It raises awareness
World Toilet Day is all about shedding light on a subject that is often deemed inappropriate. And 
ǿƘƛƭŜ ǿŜ ŘƻƴΩǘ ǎǳƎƎŜǎǘ ŘƻŎǳƳŜƴǘƛƴƎ ǘƘŜ ǿƘŜƴΣ ǿƘȅΣ ŀƴŘ Ƙƻǿ ƻŦ ȅƻǳǊ ōŀǘƘǊƻƻƳ Ƙŀōƛǘǎ ƻƴ ǎƻŎƛŀƭ 
media, it can definitely be a day to open the conversation about sanitation issues in the world. As 
ǘƘŜ ¦b Ǉǳǘǎ ƛǘΣ ǘƘŜǊŜΩǎ ŀ ǘŀōƻƻ ŀǊƻǳƴŘ ǘŀƭƪƛƴƎ ǘƻƛƭŜǘǎΣ ŀƴŘ ƛǘΩǎ ǘƛƳŜ ǘƻ ōǊŜŀƪ ƛǘΦ

It celebrates a modern marvel
From the first flush toilet to innovations being made to this day, toilets and plumbing have changed 
ǘƘŜ ǿŀȅ ǿŜ ƭƛǾŜΦ bƻǿΣ ǘƘŀƴƪǎ ǘƻ ǊŜŎŜƴǘ ŀŘǾŀƴŎŜƳŜƴǘǎΣ ŎƻƴǎǳƳŜǊǎ ŀǊŜƴΩǘ ǿŀǎǘƛƴƎ ƘǳƴŘǊŜŘǎ ƻŦ 
billions of gallons of water and billions of dollars each year. In fact, the U.S. Environmental Protection 
Agency notes that if everyone in the country used an eco-friendly plumbing system, we could save 3 
ǘǊƛƭƭƛƻƴ Ǝŀƭƭƻƴǎ ƻŦ ǿŀǘŜǊ ŀƴŘ ƳƻǊŜ ǘƘŀƴ Ϸмт ōƛƭƭƛƻƴΣ ŜǾŜǊȅ ȅŜŀǊΦ bƻǿ ǘƘŀǘΩǎ ǎƻƳŜǘƘƛƴƎ ǘƻ ŎŜƭŜōǊŀǘŜΦ

LǘΩǎ ǳǊƎŜƴǘ
Wǳǎǘ ƭƛƪŜ ȅƻǳ ŀŦǘŜǊ ŀ .ƛƎ DǳƭǇΣ ǘƘƛǎ ŎŀƴΩǘ ǿŀƛǘΦ ¦b ǎǘŀǘƛǎǘƛŎǎ ǎƘƻǿ ǘƘŀǘ ŘƛŀǊǊƘŜŀ ŎŀǳǎŜŘ ōȅ ǇƻƻǊ 
ǎŀƴƛǘŀǘƛƻƴ ŀƴŘ ǳƴǎŀŦŜ ǿŀǘŜǊ ƪƛƭƭǎ омрΣллл ŎƘƛƭŘǊŜƴ ŜǾŜǊȅ ȅŜŀǊΦ ²ƘŀǘΩǎ ƳƻǊŜΣ ǇǊƻŘǳŎǘƛǾƛǘȅ ƛǎ ŦŀƭƭƛƴƎ ŘǳŜ 
to lack of sanitation and poor hygiene practices in workplaces in several countries, costing them as 
much as 5 percent of their gross domestic product.



Over 1.5 billion people 
worldwide do not have 
access to basic sanitation 
services, which includes 
private toilets or latrines. 
Among these, 419 million still 
practice open defecation, 
meaning they defecate in the 
open, which poses significant 
health risks*. [*cholera, typhoid, amoebiasis, hepatitis A, schistosomiasis]

Seven Common Waterborne Diseases (and How to Prevent Them) - Water for Good

https://waterforgood.org/7-most-common-waterborne-diseases-and-how-to-prevent-them/


What is considered 
a toilet?



Who invented the modern toilet?



Toilet History
Communal Roman toilets emptied into a complex 
sewer system. One of the most famous Roman 
sewer systems is the Cloaca Maxima, constructed 
around the 6th century BCE. This massive 
underground channel was designed to drain the 
marshy areas of Rome and carry waste away from 
the city, ultimately discharging it into the Tiber 
River. The Cloaca Maxima is often regarded as one 
of the greatest engineering achievements of ancient 
Rome. 



So, who did invent the modern toilet?



Potty Math

The Hidden World of Toilets: Volume (Mathematics in the Real World)

Monika Davies
The Hidden World of Toilets: Volume (Mathematics in the Real 
World)

https://www.amazon.com/Hidden-World-Toilets-Mathematics-Readers/dp/1425858104/ref=pd_ci_mcx_mh_mcx_views_0_image?pd_rd_w=EgJgD&content-id=amzn1.sym.679481c3-2bf4-4843-80c0-ffb319282e84%3Aamzn1.symc.c3d5766d-b606-46b8-ab07-1d9d1da0638a&pf_rd_p=679481c3-2bf4-4843-80c0-ffb319282e84&pf_rd_r=J6EBTKN11485TFHWZXCV&pd_rd_wg=p288V&pd_rd_r=e1746e41-1fff-4fe8-a0b6-5f6122dfbe8b&pd_rd_i=1425858104
https://www.amazon.com/Hidden-World-Toilets-Mathematics-Readers/dp/1425858104/ref=pd_ci_mcx_mh_mcx_views_0_title?pd_rd_w=EgJgD&content-id=amzn1.sym.679481c3-2bf4-4843-80c0-ffb319282e84%3Aamzn1.symc.c3d5766d-b606-46b8-ab07-1d9d1da0638a&pf_rd_p=679481c3-2bf4-4843-80c0-ffb319282e84&pf_rd_r=J6EBTKN11485TFHWZXCV&pd_rd_wg=p288V&pd_rd_r=e1746e41-1fff-4fe8-a0b6-5f6122dfbe8b&pd_rd_i=1425858104
https://www.amazon.com/Hidden-World-Toilets-Mathematics-Readers/dp/1425858104/ref=pd_ci_mcx_mh_mcx_views_0_title?pd_rd_w=EgJgD&content-id=amzn1.sym.679481c3-2bf4-4843-80c0-ffb319282e84%3Aamzn1.symc.c3d5766d-b606-46b8-ab07-1d9d1da0638a&pf_rd_p=679481c3-2bf4-4843-80c0-ffb319282e84&pf_rd_r=J6EBTKN11485TFHWZXCV&pd_rd_wg=p288V&pd_rd_r=e1746e41-1fff-4fe8-a0b6-5f6122dfbe8b&pd_rd_i=1425858104
https://www.amazon.com/Hidden-World-Toilets-Mathematics-Readers/dp/1425858104/ref=pd_ci_mcx_mh_mcx_views_0_title?pd_rd_w=EgJgD&content-id=amzn1.sym.679481c3-2bf4-4843-80c0-ffb319282e84%3Aamzn1.symc.c3d5766d-b606-46b8-ab07-1d9d1da0638a&pf_rd_p=679481c3-2bf4-4843-80c0-ffb319282e84&pf_rd_r=J6EBTKN11485TFHWZXCV&pd_rd_wg=p288V&pd_rd_r=e1746e41-1fff-4fe8-a0b6-5f6122dfbe8b&pd_rd_i=1425858104
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Potty Math

ά5ƻƴΩǘ aƛǎǎ ŀ {ŜŎΦ ΩέΣ ƛǎ ŀƴ ƻǳǘŘƻƻǊ ǎŎǳƭǇǘǳǊŜ ǘƘŀǘ ǘŜǎǘǎ ǘƘŜ 
boundaries of privacy. Using a combination of glasses, it stands as a 
public Pavilion hiding inside a toilet. From the outside it reflects the 
world; from the inside, it is shockingly transparent, and the person 
using the washroom gets a front-row seat to everything happening 
beyond, allowing him or her to not miss anything.



Potty Math



Can you design a better 
toilet?
What if running water is 
not available?

Toilet Engineering







Teaching Strategy:
Image Based Discussion

Virtual thinking strategies ό±¢{ύΥ ά²ƘŀǘΩǎ ƎƻƛƴƎ ƻƴ ƛƴ ǘƘƛǎ ǇƛŎǘǳǊŜΚέ ά²Ƙŀǘ Řƻ 
ȅƻǳ ǎŜŜ ǘƘŀǘ ƳŀƪŜǎ ȅƻǳ ǎŀȅ ǘƘŀǘΚέ ŀƴŘ ά²Ƙŀǘ ƳƻǊŜ Ŏŀƴ ǿŜ ŦƛƴŘΚέ

See/Think/Wonder (Harvard) : Close looking and interpretation

Slow Looking: Insights only emerge through careful observation (art historian 
Jennifer Roberts)



SCANS:
a Visual 

Questioning 
Framework

Dr. John Myers

Stage Description Opening Question

Subject Describe the subject and 
details within the frame.

What do you see happening in the 
photograph?
What is the photograph of?

Composition Analyzing the composition of 
visual elements to achieve and 
effect

How is the photograph arranged and 
organized?
What does the composition tell us and make 
us feel about the subject?

Argument 9ǾŀƭǳŀǘŜ ǘƘŜ ŀǳǘƘƻǊΩǎ ƛƴǘŜƴǘ ƛƴ 
portraying this scene.

Iƻǿ Řƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƘƻƛŎŜǎ ŀōƻǳǘ ǘƘŜ ǎǳōƧŜŎǘ 
and composition guide what we see?
How does it speak to you?

Narrative Contextualizing the historical 
and photographic narratives

What does the photograph reveal about the 
event?
What role or impact did the photograph have 
on the historical event?

Symbolism Interpreting symbolic and 
metaphorical meaning

What story does this photograph tell?
How does it speak to us as people?
How does it resonate with us today?



Water polluted with untreated waste is 
the #2 killer of children worldwide.

What do you see happening in the 
photograph?
What is the photograph of?

How is the photograph arranged and 
organized?
What does the composition tell us and make 
us feel about the subject?

Iƻǿ Řƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƘƻƛŎŜǎ ŀōƻǳǘ ǘƘŜ ǎǳōƧŜŎǘ 
and composition guide what we see?
How does it speak to you?

What does the photograph reveal about the 
event?
What role or impact did the photograph have 
on the historical event?

What story does this photograph tell?
How does it speak to us as people?
How does it resonate with us today? #1 is respiratory infections (WHO)



What do you see happening in the 
photograph?
What is the photograph of?

How is the photograph arranged and 
organized?
What does the composition tell us and make 
us feel about the subject?

Iƻǿ Řƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƘƻƛŎŜǎ ŀōƻǳǘ ǘƘŜ ǎǳōƧŜŎǘ 
and composition guide what we see?
How does it speak to you?

What does the photograph reveal about the 
event?
What role or impact did the photograph have 
on the historical event?

What story does this photograph tell?
How does it speak to us as people?
How does it resonate with us today?

Water polluted with untreated waste is 
the #2 killer of children worldwide.



Water polluted with untreated waste is the #2 killer of children worldwide.What do you see happening in the 
photograph?
What is the photograph of?

How is the photograph arranged and 
organized?
What does the composition tell us and make 
us feel about the subject?

Iƻǿ Řƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƘƻƛŎŜǎ ŀōƻǳǘ ǘƘŜ ǎǳōƧŜŎǘ 
and composition guide what we see?
How does it speak to you?

What does the photograph reveal about the 
event?
What role or impact did the photograph have 
on the historical event?

What story does this photograph tell?
How does it speak to us as people?
How does it resonate with us today?



What do you see happening in the 
photograph?
What is the photograph of?

How is the photograph arranged and 
organized?
What does the composition tell us and make 
us feel about the subject?

Iƻǿ Řƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƘƻƛŎŜǎ ŀōƻǳǘ ǘƘŜ ǎǳōƧŜŎǘ 
and composition guide what we see?
How does it speak to you?

What does the photograph reveal about the 
event?
What role or impact did the photograph have 
on the historical event?

What story does this photograph tell?
How does it speak to us as people?
How does it resonate with us today?

Water Pollution Statistics in the U.S 2025 | Facts About Water 
Pollution ς The Global Statistics

https://www.theglobalstatistics.com/united-states-water-pollution-statistics/
https://www.theglobalstatistics.com/united-states-water-pollution-statistics/


What do you see happening in the 
photograph?
What is the photograph of?

How is the photograph arranged and 
organized?
What does the composition tell us and make 
us feel about the subject?

Iƻǿ Řƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƘƻƛŎŜǎ ŀōƻǳǘ ǘƘŜ ǎǳōƧŜŎǘ 
and composition guide what we see?
How does it speak to you?

What does the photograph reveal about the 
event?
What role or impact did the photograph have 
on the historical event?

What story does this photograph tell?
How does it speak to us as people?
How does it resonate with us today?

Atmospheric rivers, explained | CNN

https://www.cnn.com/2023/03/09/weather/what-is-an-atmospheric-river-xpn/index.html


What do you see happening in the 
photograph?
What is the photograph of?

How is the photograph arranged and 
organized?
What does the composition tell us and make 
us feel about the subject?

Iƻǿ Řƻ ǘƘŜ ŀǳǘƘƻǊΩǎ ŎƘƻƛŎŜǎ ŀōƻǳǘ ǘƘŜ ǎǳōƧŜŎǘ 
and composition guide what we see?
How does it speak to you?

What does the photograph reveal about the 
event?
What role or impact did the photograph have 
on the historical event?

What story does this photograph tell?
How does it speak to us as people?
How does it resonate with us today? Atmospheric rivers, explained | CNN

In the winter of 2023, a series of atmospheric rivers sent an 
unprecedented amount of moisture to drought-parched 
California. Over roughly three weeks, parts of the state got 
between 2 and 3 feet of rain. The coast was battered by 30-foot 
waves, and the state endured 100-mph winds. At least 20 
people died.

https://www.cnn.com/2023/03/09/weather/what-is-an-atmospheric-river-xpn/index.html




²Ŝ ŘƻƴΩǘ ƴŜŜŘ ŀ 
handful of people 
conserving and 
protecting water 
perfectly. We need 
millions of people 
doing it imperfectly. 



Additional Resources



Thomas & Friends on Clean Water & Sanitation - Goal #6 ς YouTube

All Aboard for Global Goals | Sustainability Classroom Resources at Resources 
for Rethinking (resources4rethinking.ca)

https://www.youtube.com/watch?v=SIhBFl-eaYI
https://resources4rethinking.ca/en/resource/all-aboard-for-global-goals
https://resources4rethinking.ca/en/resource/all-aboard-for-global-goals


If water is a renewable resource and is never 
destroyed, why conserve it?



https://youtu.be/HszSrdjQ0Oo




