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SDG 6 Ensure
availability and
sustainable
management of
water and
sanitation for all.

CLEAN WATER
AND SANITATION
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SAFE AND
AFFORDABLE
DRINKING WATER

END OPEN DEFECATION

IMPROVE WATER

INCREASE WATER-USE

TARGET 6-5

AND PROVIDE ACCESS QUALITY, WASTEWATER | |EFFICIENCY AND

TO SANITATION AND TREATMENT AND SAFE | | ENSURE FRESHWATER
HYGIENE REUSE SUPPLIES

TARGET 6-6| [TARGET 6°A| |TARGET 6'B

IMPLEMENT
INTEGRATED WATER
RESOURCES
MANAGEMENT

A

D B P’

PROTECT AND RESTORE
WATER-RELATED
ECOSYSTEMS

EXPAND WATER AND
SANITATION SUPPORT
TODEVELOPING
COUNTRIES

SUPPORT LOCAL
ENGAGEMENT IN
WATER AND
SANITATION
MANAGEMENT

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




IF 100 PEOPLE
LIVED ON EARTH...
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SWFWMD

Free Publications | WaterMatters.org

Southwest Florida
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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

Awater is essential for irrigation; scarcity increases food prices and impacts global trade.
Aroughts can cause crop failures, leading to economic losses and inflation.

2. Industry

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

Awater shortages can disrupt supply chains and raise production costs.

3. Energy

Adydropower depends on water availability.

Arhermal power plants need water for cooling; shortages can reduce electricity generation.
4. Public Health Costs

Aoor water quality leads to disease outbreaks, increasing healthcare expenses and reducing workforce
5. Infrastructure Investment

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

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

6. Real Estate & Urban Development

A\ccess to reliable water supply influences property values and urban growth.

Awnater scarcity can limit expansion and raise housing costs.

7. Trade & Global Markets

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

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

8. Tourism & Recreation

A akes, rivers, and beaches drive tourism revenue; pollution or drought reduces economic activity.
9. Climate Resilience

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




How Will You Use What You Learn Today?

AScience

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

A Social Studies and Policy

Social studies address global water access, equity, and the importance of water
policyymaking worldwide.

AMathematics Application

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

ALanguage and Art

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



According to Hattie (2009),
reciprocal teaching iIs 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

Section One:
The Hydrologic Cycle

One of the first things each of us does every moming
when we wake up |s use water. We use water

to brush our teeth, wash our faces and prepare
breakfast. But where does this water come from?

Mearly all of the water on Earth is salt water. Oceans
cover 71 percent of the earth's surface and contain
47 percent of the planet s surface water — water
that stays on top of the earth's surface. Less than
three percent is fresh water, and most of this water
is locked in frozen glaciers and polar icecaps. Less
than one percent of the world's water is fresh water
awallable for hurmans and natwre to use.

You probably already know youwr body nesds water
to survive. More than 65 percent of your body Is
water. Water helps cleanse your systerns and camies
vital nutrients and csygen to different parts of your
body. While water is necessary fior your survival,

it also provides recreational opporunities and
economic support for many people. Humans are
not the only ones who need water. Animals and
plants also meed it to survive. Both hurmans and the
emdironment depend on clean water.

Do you know where the water you use every day
comes from? Water s ahways on the move. It falls
from the sky as rain, hammers the coastline as waves,
trickles through crevices 1,000 feet underground,
vaporizes and rises slowly into the clowds. Even
water buried under thousands of pounds of ic2 in
the polar icecaps is on the move — its movement s
slow, sometimes taking thousands of years to budge
even a few inches.

All of the water in our environment recycles itself
ower and owver again with no beginning and no end.
This process is called the hydrologic cycle or water
cycle. The amount of water that travels through the
water cycle is constant. It always stays the same.

‘We observe the water cycle In action every day.
‘Water disappears right before our eyes — puddles
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dry up, dishes dry on a dish rack and we even dry off
after swimming by standing in the hot sun. Whera
do you think the water goes? Even though you
cannot see the water anymaore, It still exists. Water
mialecules are constantly moving. Some move so fast
they break away from other water molecules and
change into an invisible gas called weater vapor. This

is the process of evaporation.

Heat fram the sun, or solar energy, is the driving
force of the water cycle. When the sun warms
surface waters in rivers, lakes and oceans, some of
the water evaporates. This water s released into



Reciprocal Teaching: Seeing is

Believing | Training & Technical

Assistance Center | School of

Education | W&M School of

Education
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One of the first things each of us does every maming
when we wake up Is use water. We use water

‘o brush our teeth, wash our faces and prepare
breakfast. But where does this water come from?

Mearly all of the water on Earth is salt water. Oceans
«cover 71 percent of the earth's surface and contain
97 percent of the planet's surface water — water
that stays on top of the earth's surface. Less than
three parcent is fresh water, and mast of this water
is locked in frozen glaciers and polar icecaps. Less
than one percent of the world's water Is fresh water
avallable for humans and nature to use.

‘You probably already know your bedy needs water
to survive. More than 65 pencent of your body is
water. Water helps cleanse your systermns and camies
wital mutrients and oxygen to different parts of your
body. While water is necessary for your survival,

it also provides recreational opportunities and
economic support for many people. Humans are
not the only ones who need water. Animals and
plants also need it to survive. Both humans and the
emnvironment depend on clean water.

Do you know where the water you use every day
«comes from? Water is always on the move. It falls
from the sky as rain, hammers the coastline as waves,
tricklies through crevices 1,000 feet underground,
waporizes and rises slowly into the clowds. Even
water buried under thousands of pounds of ice in
the palar icecaps is on the maove — its movement s
slow, sometimes taking thousands of years to budge
even a few inches.

Al of the water in our environment recycles itself
over and over again with no beginning and no end.
This process is called the hydrologic cyele or weater
«cyele The amount of water that travels through the
water cycle is constant. It always stays the same.

‘We ohserve the water cycle in action every day.
‘Water disappears right before our eyes — puddles
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dry up, dishes dry on a dish rack and we even dry off
after swimming by standing in the hot sun. Where
do you think the water goes? Even though you
«cannot see the water anymore, it still exists. Water
molecules are constantly moving. Some move so fast
they break away from other water molecules and
«change into an invisible gas called water vapor. This
is the process of evaporation.

Heat from the sumn, or solar energy, is the driving
fiorce of the water cycle. When the sun warms
surface waters in rivers, lakes and oceans, some of
the water evaporates. This water is released into

Table1
Explicit and Systematic Instructional Sequence for Reciprocal Teaching

Strategy What Why
Picture Look at the title, pictures, We do this before we read
Walk headings, and graphs in because it helps us make
a
the text. connections and predictions.
Make your best guess We do this before reading to get
Prediction aboutwhat the textis ready to read. It helps us
about. activate our prior knowledge.
Look for words that are We do this before and during
Clarify hard to pronounce orthat reading, so that the next time
we don't know the we see this word, we will be
meaning. able to read and comprehend it.
) . We do this after reading a
Ask questions about things i .
Ask that hapoened in the text portion of the text because it
Questions PP . . helps us better understand
or that you find interesting.
what we read.
Draw a picture or describe
. P . We do this after reading to
the picture that you see in
Visualize i __ better remember and
your mind. Make a movie in
understand the text.
your head.
Tell what the text is about  We do this after reading,
in a shorter way. Only because it helps us better
Summarize

include important details remember and understand the

that support the main idea. text.

How

Turn the pages. Look at the pictures, headings, and
graphs. Think about what the text might be about.

Think about the pictures, headings, and graphs.
What did you notice? Make a guess.

Skim the text before reading. Identify any words
you are unsure of how to pronounce or the
meaning. During reading, what words were difficult
to read or understand the meaning? Use various
strategies to decode or unlock meaning.

Ask questions using the words what, when, where,
why, and how.

Think of the most important parts of the text. Draw
a picture or discuss with a partner.

If the text is fiction, tell the sequence of events. If
it's nonfiction, tell the topic of the text and the
supporting details.



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.

Wwaiter Woes
Over 90% of disasters are wateelated,
due either to a shortage or excess.
The challenges of water scarcity amid rampant climate change

oo tLittle Too! Pelul

Too Much


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

Oceans 97.5%
(Saltwater) -

Freshwater 2.5%

Ice caps and glaciers 79%

Groundwater 20%

Other Freshwater Sources 1%

Water in soil 38%

R —— Water in rivers

Water in living

Water vapor .
organisms

in atmosphere

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. Le!
than 1% of freshwater is stored in lakes, rivers, or other freshwater
sources.

Let's discuss...
Why Is water so important
on Earth?

What roles does water in the
water cycle?



Global Water Sources

| 2 0
freshwater?

How much is accessible?

YdzOK 2 ¥

Fresh water available e

2.5% Fresh water

Do we have enough water for now and

the future?

Percentage | Metric
Total Water 100.0% 1,000 ml
Oceans 97.1% 971 ml
Frozen 2.2% 22 ml
Deep Groundwater 0.3% 3ml
Other 0.1% 1ml
Accessible fresh Water 0.3% 3ml
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naturﬂ lakes
reservoirs

rivers

97% Seawater (non-drinkable) -
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National Geographic, October 1993

Water, Water Everywhere (populationeducation.org)

c & A


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




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

p PUNDIT

The fresh water shortage will likely be the cause of the next great global disastem@aryl, billion peopla the

developingworlR2 Yy Qi K| @ Dedpi@ @S, dnany fieBpleAviiste water. Drinkable water is so often tak
granted by millions worldwide. Only 3% of the water on Earth is drinkable, and every living thing depends or
survival. This fact becomes even more frightening when you realize that a majority of that 3% of drinkable w
trapped in underground reservoirs which are not easily accessible. From crop production to simply requiring

itself for survival, fresh water is so vitally important to everything we do.

Freshdrinkable water is disappearing at an alarming; faten being consumed, being wasted to simply disappe
as the Earth heats up. Billions of people worldwide are already feeling the effects of water scarcity, as they c
have access to drinkable water. There have even inéenmational disputes over watesuch as the conflict betwee
938 LI YR 9UGKAZLAI 20SNJ 0KS tF00SNQa LXIFya G2 RI

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

Markets AffectedAll; directly and indirectly


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 c
groundwater, diminished stream flow, crop damage, and a general
water shortage.

www.nationalgeographic.org/encyclopedia/drought/



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

e o the lower 48 states are in drought,
2 One Week Four Weeks according to the U.S. Drought Monitor.

U.S. Drought Monitor February 21, 2023 Evaporative Demand (EDDI) [WASSH0] Y F= Ugol g BAR2d 0)22C B r AT 700

National Drought Status | Drought.qov

Drought Impact Types.

£ Delineates dominant impacts

S = Short-Term, typecally less than
6 months (e.g. agniculture, grasslands)

L = Long-Term, typically greater than
6 months (e.g. hydrology. ecology)

Intensity.

[ None

[] DOAbnormaily Dry

[C] D1 Moderate Drought
D2 Severe Drought

I 03 Extreme Drought
I D4 Exceptional Drought

Richard Heim

NCEINOAA
The Drought Monitor focuses on broad-scale conditions

o o Local condtions may vary For more information on the

DOrought Monitor. go Lo NS HAroughtmontor unl edWADOUL 8SpX
Q = (,-.._\ =
o e | USDA ;@; """/
. B - T U
B -y o s £ .
R droughtmonitor.unl.edu
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Wetness Categories

Time Series | U.S. DrOUth Monitor (Unl.edU)D“"' EWO EW1 EW2 EW3 EW4
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https://droughtmonitor.unl.edu/DmData/TimeSeries.aspx
https://www.drought.gov/national

Water to Produce Food People in developed
nations with access to

vegetables 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.

m 1 kg vegetables = l1kgmeat =



Renewable and
- Non-Renewable
Water Resources

According to scientists a Groundwater
Utrecht University and

the research institute o depletion can haV
Deltares up to 25 percent s further ecological

of ANNUAIglobal sea rise :
could be due toNATER consequences, i annual flowof rivers (surface

| — ' ' harged aquifers
MINING After water is B i SOMetimes CausSINUERCU Rk Tl
extracted fromthe | ecological disastery generated fromprecipitation

ground (much of it non : :
renewable) the water by SELRSIIY) LNAS

evaporates, enters the = andWETLAND®

hydrosphere as rain, and run dry, and
ends up in the ocean ‘

' A Renewable longterm average

_ : A Non-renewable- often deep
o SISlo\AS oI plo sl aquifersthat have a negligible

rather than returning as

' rate of recharge in the human
ground water. fUture fam|ne. LI TR


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 T Too Little Water

Water, water, not everywhere article

Sustain Me MEAmiddle 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, ScienceGrade 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@rades 312 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

e = el e i s

rth’ wa er is part of an endless cycle called the water
syele goes on and never ends. Through this cycle, nature ¢ 7
water from the ocean to the air to the land and back again.

DIRECTIONS:
bead of each color on the string in any 'cfder.

DESCRIPTION

solar energy . energy provided by the sun for the never-ending water eyels

vapor created when the sun heats water in lakes, stream

w rivers or oceans

vapor created when plants and trees give off moisture

tiny droplets of water formed when water vapor rise
air and cools

evaporation

‘condensation
>

BLUE precipitation

Southwest Florida
: Water Management Distnict
BROWN percolation —




Journey of a Drop Water Cycle Game

This game has labeled dice you
can cut out and use

This game uses adtded die

Follow up activities

The Waler (yde

Name

My Journey Through the Water Cycle

As you play the Incredible Journey game, make a list of each of the stops you make
in the water cycle.



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




The Water

What type of model is this?
Why do we need to use a




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 CycleEnchantedlLearning.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

Wwaiter Woes
Over 90% of disasters are wateelated,
due either to a shortage or excess.
The challenges of water scarcity amid rampant climate change

Too Much footkiitle



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

What makes water unsafe?

AThe most important
things that make water e toum
dirty and unsafe include AT g
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A Micro-organisms from | -t e

wastewater, garbage, Soll[s e i - S
A Chemicals from houses, OG‘-:;%\ rosr  EERRS ‘
streets, industries and far|fS s




How do you tell if water is not clean?

A By using our senses
A color
A smell
A taste

A But not all contaminants can be
detected using our senses

Therefore, we need to do water
guality tests



Common contaminants in water

A Physical sediment or organic material suspended in
the water

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

A Biological (microbiological): bacteria, viruses,
protozoan, and parasites

A Radiological: plutonium, uranium, radon



If you putcleanwater
In adirty container,
the water itsctlirty.

Pollution

#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

TEMPLE EPA PFAS in drinking water are a major health concern because
long-term exposure has been linked to:
TERRACE EXCEEDS
COMPOUND L EVEL LIMIT LIMIT BY vincreased cholesterol
(PPT) (PPT) nimmune system suppression

nHormonal disruption
uLiver damage
JTe, ity ) B nCertain cancers (e.g., kidney, testicular)

PEOS 19.%19.5 4.0 4.8c4.9% Developmental effects in infants and children[atsdr.cdc.gov]

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
RecOauUl WeunYl 32101 WARGWARACO wWIHIIHAC 2t |
accumulate in the environment and human bodies.


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

Key Water Pollution Statistics & Facts in the US 2025

lW;lfi;TER POLLUTION FACT

2025 STATISTICS

IAmericans Exposed to PFAS in Drinking Water

158 million people

Total Contaminated Sites Nationwide

9,323 sites across 50 states

Percentage of US Tap Water with PFAS

45% of all tap water samples

Population Relying on PFAS-Contaminated Groundwater

71-95 million Americans

IAmericans with PFAS in Blood

99% of the population

IAnnual Household Water Waste from Leaks

9,400 gallons per family

National Water Waste from Household Leaks

900 billion gallons annually

States with Water Manager Shortage Concerns

40 out of 50 states

IAverage Daily Water Use per American

82 gallons per person

Outdoor Water Use Percentage

30-60% of total household use




Water pollution occurs when harmful substancesd often chemicals or microorganismsd contaminate a stream,
river, lake, ocean, aquifer, or other body of water, degrading water quality and rendering it toxic to humans or the

environment.

The EWG estimates tap water supplies

for 110 million Americans are Hydrological units with

contaminated with PFAS chemicals, detectable PFASs
F OO2NRAY3 A0 Ada zzg_y Yk £ 2 ahaxX
Associations between PFAS exposure ;~ | i >-~~‘{..;"’ {45

and several ailments in humans:
* Pregnancyinduced
hypertension/preeclampsia

* Liver damage

* Increases in total and LDL TR
cholesterol No data

* Increased risk of thyroid disease s Hoetsl Emsonmentat Science & Technotogy Letters
* Decreased antibody response to

vaccines

* Increased risk of asthma diagnosis

* Increased risk of decreased fertility C2EAD AVOL

Ve 3
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Wet Weather Lischarge Paint.

/] THIS OUTFALL MAY DISCHAR 3E RAINWATER MIXED \NITH

UNTREATED SE'WAGE DURIN' ;. OR FOLLOWING RAINFALL
AND CAN CONTAIN BACTERIA THAT CAN CAUSE ILLNESS
- A A

= ws{%ﬁm‘:‘,ﬁ R —— ;?"
""" X X ' "
Approximately 27 billion gallons of
sewage and runoff make it into New
York City waterways every yeat.
When It Rains, It Pours Raw Sewage
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* Small decreases in birth weight 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

&N N N N § §F § §f §F F N f N 8" N N N N N N N f W B B B B B B B B B B B B O
CRIME SCENE DO NOT CROSS = CRIME SCENE DO NOT CROSS = CRIME SCENE DO |

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

Link CSIto ESI @FAST 2025



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

L esson Plans T Water Pollution

Water Pollution Cleanup- DiscoverE  Eqe |l JUqt Wadct DWbuHEYUqec G RUC qJl wlls ¢ qldl We
pollutants. Grades 38 STEM

Wetlands: Nature's Water Filter DiscoverE This simulation illustrates the power of plants to absorb dissolved chemicals
from water. Grades K5 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 re@brid problem of ...

Resource ID#: 47950 Instructional Time: 04 Hour(s) Subject(s): Mathematics, English Language Arts, Sciencérade
Level(s): 7
This Model Eliciting Activity (MEA) presents students with the realorld problem of contaminated drinking

water. Students are asked to provide recommendations for a noiprofit 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

Wwaiter Woes
Over 90% of disasters are wateelated,
due either to a shortage or excess.
The challenges of water scarcity amid rampant climate change

Toeo Muc footkiitle Too! Pelul


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

https://lwww.msn.com/enus/weather/topstories/snowand
rain-setto-hit-californiaasstate-bracesfor-possible

flooding/vViFAA18phfS

How an atmospheric river works

- Atmospheric rivers can

.. _carry as much wateras15 -
(NTy e te P 5

Mississippi Rivers, andcan
provide up to 50% of West -
Coast precipitation.

$

Sources: National Weather Service, Scientific American

b 2
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St 1 W

As water vapor lifts
over mountains, it
cools and condenses,

falling as rain or snow.

@Iatimesgraphis

Atmospheric rivers, explained | CNN


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

Life expectancy globally and by world regions since 1770

80 Europe
- QOceania
- Americas
- Asia
70 - World
- Former Soviet Union
60 : - Africa
50
40
30
20
. What changed in 18757
0
1770 1800 1850 1900 1950 2015

Source: Life expectancy — James Riley for data 1990 and earlier; WHO and World Bank for later data (by Max Roser)



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?
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OUR WHY

Contaminated water contributes
to over 1 million deaths per year

A toilet could make all the difference, but billions of people
worldwide still live without one. Without a loo, waste ends up in
local waterways - the same place people collect water for
drinking, cleaning and bathing. That's why toilets are an integral
part of a bigger health initiative called WASH, which stands for
water, sanitation and hygiene. Together, these three elements

strengthen communities and save millions of lives.

Learn more about WASH

WaterAid/Keoma Zec

About Us | Who Gives A Crap USA

Buy the change you want to st


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
GKAES 6S R2Yy QO &dzZ33Sa0 R20dzYSyuAy3a UKS gKSYysI 4
media, it can definitely be a day to open the conversation about sanitation issues in the world. As
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It celebrates a modern marvel

From the first flush toilet to innovations being made to this day, toilets and plumbing have changed

0KS ¢le& 6S tAOSP b2o> GKFyla 02 NBOSYU I RGIyYyOS)
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 anfeemdly plumbing system, we could save 3
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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 Iin the
open, which poses significant 33% no toilet

" x
health l'ISkS . [*cholera, typhoid, amoebiasis, hepatitis A, schistosomiasis]
Seven Common Waterborne Diseases (and How to Prevent FTiWgaier for Good



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

a toilet?



Who invented the modern toilet?

THOMAS CRAPPER & GO.'S
_ SPECIALITIES.

PEDESTAL VALVE CLOSET.

With Basln ang Slop Top in ane plece, and Vantlla.

WASH-DOWN CLOSET. | lng Union of Gverfow Toap,

“The Improved Marlboro',”

AR AR AL S

WILH LEAD TRAP.

ezula

\\"u:: ;: I:u;x: _'-'\‘": 1'24.‘ with & Ih b:-a.lq“ls ,_;f{ Trap, complets as shown
With i?:li:';l O'I'm;' ‘_-:Ivliclr.v; \lD ATl Vaive, 5 2 e i:;
Howith S, Tesp =P ,oeatra 149 :: G‘,‘S
Water Waste Preventer.
VRN EENR W
Lo &
Casl-1ron 2 Galloa Svenon Wasts Pusvevizx with
Traaquil Tnler Valve, and Silescoog A Lubes,
and By Casia and Cline Poll v Y9-8
Ditty, 3 galos ditts = S 1 &8
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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
oRf the greatest engineering achievements of ancient
ome.




let?

Invent the modern to

So, who di




Potty Math

Suppose your parents are having a plumber replace the toilet tank in your
home. The plumber gives them the dimensions (in inches) of three possible
tanks. Your parents want to install the one with the least volume. Which of
the following tanks should they choose? Explain your reasoning.

A. I7x8xI5
B. I8x8xIl4
C. 20x8x13

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

Potty Math

Imagine that a builder in medieval England

is doubling the height of the stone wall
behind a garderobe, but keeping the other
dimensions the same. Each stone is | cubic
meter. Use the picture of the original wall to
answer the questions.

I. What are the dimensions of the taller
wall? Draw and label a model to
prove your solution.

2. How does the volume of the new
wall compare to the volume of the
original wall?

original wall




Potty Math

Thomas Crapper’s toillet tank had dimensions (in inches) of about
20 x 10 x 11. John Harington's tank had about twice the volume.
What 1s a possible set of dimensions that Harington could have
used if his tank was shaped like a rectangular prism? Use words,
numbers, or pictures to prove your solution.
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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 frenbw seat to everything happening

beyond, allowing him or her to not miss anything.

Monica Bonvinei'’s Dont Miss a Sec is a rectangular prism. It has a length of
about [ feet, a width of about 6 feet, and a height of about 8 feet.

What are four other possible sets of dimensions the artist could use if she
wants to build new structures with the same volume?



Potty Math

Scientists estimate that Roman aqueducts
carried about 60 cubic meters of water
per minute. Imagine that a rectangular
prism is filled with 60 cubic meters of
water. It has a height of 5 meters. What
are all the possible dimensions of its

base? Draw and label models to prove
your solutions.




Can you design a better
toilet?

What if running water is TOI Iet Eng I neerl ng

not available?

I
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Teaching Strategy:
Image Based Discussion

Virtual thinking strategieso + ¢ { 0Y &2 K| 0§Qa 3J2Ay3a 2y |
82dz 4SS OKF{O YF(1Sa @é2dz alée UOKIFOGKE |

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

Slow LookingInsights only emerge through careful observation (art historian
Jennifer Roberts)



Opening Question

Subject

Describe the subject and What do you see happening in the
details within the frame. photograph?
What is the photograph of?

Composition Analyzing the composition of How is the photograph arranged and

Argument

Narrative

Symbolism

visual elements to achieve ar organized?
effect What does the composition tell us and make
us feel about the subject?

SCANS:
a Visual

061 tdl 8 kS 126 Rz kS I dikznna QUESTIONINC

portraying this scene. and composition guide what we see?
How does it speak to you?

Contextualizing the historical What does the photograph reveal about the
and photographic narratives event?
What role or impact did the photograph have
on the historical event?

Interpreting symbolic and What story does this photograph tell?
metaphorical meaning How does it speak to us as people?
How does it resonate with us today?

Framework

Dr. John Myers



What do you see happening in the Wa.ter pO”Uted W|th untreatEd WaSte |f
SGF?;??;?EQ .photograph of? the #2 k|”er Of Ch”dren W0r|dWIde

How is the photograph arranged and
organized?

What does the composition tell us and make
us feel about the subject?

| 2¢6 R2 UKS | dzi K2 NQa
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?

| 2¢6 R2 UKS | dzi K2 NQa
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? Water polluted with untreated waste is
the #2 killer of children worldwide.

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?

| 2¢6 R2 UKS | dzi K2 NQa
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 worldw




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?

| 2¢6 R2 UKS | dzi K2 NQa
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?

5

Water Pollution Statistics in the U.S :

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

Pollutionc 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?

| 26 R2 (0KS I dzi K2 NQa
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? Atmospheric rivers, explained | CNN
How does it resonate with us today?



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?

| 2¢6 R2 UKS | dzi K2 NQa
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?

In the winter of 2023, a series of atmospheric rivers sent an
unprecedented amount of moisture to drougptirched
California. Over roughly three weeks, parts of the state got
between 2 and 3 feet of rain. The coast was battered byo80
waves, and the state endured 1:00ph winds. At least 20
people died.

5 r\Iv hd b f
Atmospheric rivers, explained | CNN



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

Be inSPircé, envision what'
ou’d like to'see happen, .
Y PP

then commit.

“Mari Q"mf;sﬁti@
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handful of people
conserving and
protecting water
perfectly. We need
millions of people
doing it imperfectly

y



Additional Resources



B fesiib TEACHER TIPS

E SDG 6:
Clean Water & Sanitation (@‘:’B oevecomment GLIALS

What Is the aim of SDG 67
Ensure access to water and sanitation for all.

What Is My Class Learning?
Healthy habits, personal hygiene - Safety practices
Science = matter & energy - Understanding consequences of behavior

Video link: Thomas & Friends on Clean Water & Sanitation—Goal #6

(2 mins 35 seconds)

Conversation Starters. After watching the above video with your class, ask them
the following questions to begin a conversation:

What ways of using water did Thomas see?

How do we use water?

Where does water come from?

What happens if our water is dirty?

Why do we need to wash our hands (our clothes, our faces, etc.)?

Playful Learning

Experiment with cleaning water! You'll need a coffee filter, sand, a jar and a bottle with dirty
water. Make up some muddy water. Next talk about how this water probably would not taste
very good. Explain how some children may not have clean water to drink. Clean the water. Have
your class place the coffee filter and sand (covering the bottom of the filter) over an empty
glass jar. Next, have each child slowly pour the dirty water into the jar through the filter. How

Thomas & FrlendS on Clean Water & Sanlta_-“@mal #& YOUTU be does the filtered water look? Do you need to clean it again or is it clear enough to drink?

For younger children, help them pour the water and assist in making the muddy water.

For older children, test different types of filters such as gravel, paper towel, etc. Make a
chart of the cleanest to the dirtiest water with snapshots of the water in the jars.

All Aboard for Global Goals | Sustainability Classroom Resources et
for Rethinking (resources4rethinking.ca) . MAbosraforGlobaiGosis.com

All Aboard for Global Goals, Early Learmning Skills Framework

United Mations Sustainable Development Goals Student Resources

International Fund for Agricuftural Development (IFAD)

@GlobalGoalsUN
#AlAboardforGlobalGoals


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

. - -

* % GREAT AQUA

¢ ADVENTURE

If water I1s a renewable resource and IS hever
destroyed, why conserve it?




https://youtu.be/HszSrdjQ00o0







