' WATERSHEDS & CLIMATE: Lessen 3

We all have a role:

» The quality of water in a river or lake is
influenced by both natural factors and
how people use the land around it.

» Everyone is responsible for the health of
the watershed and the water systems
within it.

» Our actions, good or bad, have an
impact on our water supply.
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@. WATERSHEDS & CLIMATE: Lesson 3

CSI: Whater & Diseases

Investigative Questions
* Whatis the role of water in transmitting diseases
and in human/animal wellness?
* How do the characteristics of environments that

promote the transmission of diseases change with a A
changing climate? i
-



Presenter Notes
Presentation Notes
This is all about helping students appreciate clean drinking water. 


' WATERSHEDS & CLIMATE: Lessen 3
Climate C‘\ange

» Climate change is a long-term
shift in global and regional
weather patterns and
temperatures. While these
shifts can be natural, the
current rapid change is driven
by human activity, primarily the
burning of fossil fuels like coal,

oil, and gas. A
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i WATERSHEDS & CLIMATE: Lesson 3

Global Warming & Green flouse Effect

» Global warming is
the long-term heating
of Earth’s surface
observed since the
pre-industrial period
(between 1850 and
1900) due to human
activities, primarily
fossil fuel burning,
which increases

heat-trapping

greenhouse gas
levels in Earth’s
atmosphere.
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Presenter Notes
Presentation Notes
The Sun ultimately drives Earth's climate by emitting energy in the form of sunlight. Sunlight is solar radiation mostly in the form of visible and a smaller portion as ultraviolet (UV) energy. This is also called shortwave radiation. The solar energy that has been absorbed by Earth's surface is then emitted in a different form. Since Earth is much cooler than the Sun, it emits weaker radiation with longer wavelengths, in the infrared range. Some of this infrared radiation passes through the atmosphere unimpeded, but the majority is absorbed by GHGs. As the concentrations of GHGs increase within the atmosphere, more infrared radiation is absorbed and less escapes directly to space, resulting in amplified warming. This is called the Enhanced Greenhouse Effect.


WATERSHEDS & CLIMATE: Lessen 3

Burning Fossil Fuels
The combustion of coal, oil, and natural

gas for electricity, transport, and industry
is the largest source of greenhouse gas

emissions.

Methane (CH4)

O

Carbon Dioxide (CO.)

K. Humah Atﬁﬁﬁe‘s
D efo restation

Forests absorb CO2 from the atmosphere.

Agriculture & Livestock

Agricultural practices, particularly

livestock farming, produce large amounts
of methane, a powerful greenhouse gas.
Fertilizers also release nitrous oxide.

Deforestation not only releases stored
carbon but also eliminates a vital tool for
regulating the climate.

Nitrous Oxide (N,O)

Sulfur Hexafluoride (SF,)

e



Presenter Notes
Presentation Notes
Carbon Dioxide (CO2) is a colorless, odorless gas consisting of molecules made up of two oxygen atoms and one carbon atom. Carbon dioxide is produced when an organic carbon compound (such as wood) or fossilized organic matter, (such as coal, oil, or natural gas) is burned in the presence of oxygen.
Methane (CH4) is a colorless, odorless non-toxic gas consisting of molecules made up of four hydrogen atoms and one carbon atom. Methane is combustible, and it is the main constituent of natural gas-a fossil fuel. Human sources include the mining of fossil fuels and transportation of natural gas, digestive processes in ruminant animals such as cattle, rice paddies and the buried waste in landfills. 
Nitrous oxide (N2O) is a colorless, non-flammable gas with a sweetish odor, commonly known as "laughing gas", and sometimes used as an anesthetic. Nitrous oxide is naturally produced in the oceans and in rainforests. Man-made sources of nitrous oxide include the use of fertilizers in agriculture, nylon and nitric acid production, cars with catalytic converters and the burning of organic matter.
Sulfur hexafluoride (SF6) is an extremely potent greenhouse gas. SF6 is very persistent, with an atmospheric lifetime of more than a thousand years. SF6 is human-made, and the primary user of SF6 is the electric power industry. SF6 is used extensively in high voltage circuit breakers and switchgear, and in the magnesium metal casting industry.



WATERSHEDS & CLIMATE: Lesson 3

Because the Earth is
a system where
everything is
connected, changes
INn one area causes
changes in other
systems
(precipitation, sea
levels, catastrophic
storms, water
scarcity and
declining
biodiversity).
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West Nile Virus, transmitted from the Aedes
mosquito

West Nile virus is most commonly transmitted through the bite of a
mosquito. Mosquitoes become infected from feeding on infected birds
then spread West Nile virus to people and other animals by biting them.
The majority of people who contract West Nile Virus will not show
symptoms. Mild symptoms such as a fever, rash, vomiting and/or diarrhea
may last a few days although fatigue may last several weeks. One in

150 people may develop a severe illness affecting the central nervous
system such as encephalitis (inflammation of the brain) or meningitis
(inflammation of the membranes that surround the brain and spinal

cord). These symptoms may include high fevers, neck stiffness, stupor,
disorientation, coma, tremors, convulsions, muscle weakness, vision loss,
numoness and paralysis.

Enterotoxigenic E. coli (ETEC) gastroenteritis,

caused h)‘ E. coli bacteria.

A leading cause of infant mortality worldwide, E. coli gastroenteritis is
best known in the United States as an affliction common to those who
visit developing countries and consume contaminated water or food. E.
coll bacteria was also responsible for a wide-ranging recall of spinach
and other leafy greens in 2006 after three people died and more than 200
were sickened, including 30 people who suffered a form of kidney failure.
Abdominal cramping, nausea and vomiting are all common symptoms of
the infection.

. WATERSHEDS & CLIMATE: Lesson 3
Wate r{: orhe D [seases

ctivity:

» Students learn about how

a changing climate may

affect waterborne and

vector diseases.
» They search for others
who have been “infected”
with the same disease as
they have, learning and
sharing about each
disease. @
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Presenter Notes
Presentation Notes
With climate change and extreme weather (drought and more precipitation or flooding in areas along with different temperatures introduced in regions) how might this affect waterborne diseases?
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Now think about hew this activity might play
into the case ﬁl-e? |

> Provide Lead #4
after lesson
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Presenter Notes
Presentation Notes
Pass out the additional case file leads that go with each lesson. We anticipate that students are then continuously adding to their MAP worksheet page and their initial argument page as they continue to make new discoveries. 


Lesson 3

Wra.p-U.P

 Better understanding the role of
water in transmitting diseases helps
us be more aware of human/animal
wellness.

* So how do you think climate change

Cause and Effec[’ and new extremes will affect i

disease and water quality? %
K7

B A



Presenter Notes
Presentation Notes
Also, you can think about how climate change and extremes mixed with human impacts within a watershed might compound these issues and create even more water quality and health problems. It is up to all of us to be problem solvers and to take care of our water. 



Close ﬂ\e Case

> Final Test Results

» Final Case Synopsis

Ealaads rﬁ-m"'.p&'.-. e,

Lab Results

CWC FILE

Adcount 3324
2276 Randy Jahrson YWy Anidy's Alfalfa Farm

Discowar City, AZ 12344 351 Anywhere Sl
— Discover City, AT 12345

W Slansanaly i, oom

. EYe0n T ety \, Sample descriplion: bare sol from cropland
Sample 1aken: T-23-2024

Anlmal ID: Ostrich #27 Sample recelved: T-24-2024

Date of Test: August 9, 2024 Sample 1eatad: 7-26-2024
Lab Technictan: bohn bMartinor
Analyte Detection Limit imgikg) Result

Test Results: 24-0 160 &l
Aldrm A4 a[u]
Chlardane 3300 MO
Test Pararmeter Result Marmal Range Chomyros 840 00
Dieddnn 160 MO
Lead Level {ppmi) 152 <= 08 ppm Lo 160 1040
a4 i u]
Hemoglobin 8.2 gidL 100 - 125 gidL L] HD
i TR 160 MO
Endrin aldehyde 16 MO
Hematocrt 2% 0% - ITH Haptachior gl MO
Hep v epoxida B4 ]

White Bload Cells 6,500 ful 5000 - BODD UL Hexazinone a4 52
. Methcooychion G40 MO

\ Simazne 160 7l
Taxaphens 000 w]

Interpretation: Dertection Limit = mrmum amount of substanca tesing can detect in soi

O - M. NI = Mok D
+ Elevated Lead Levels - The lead concenfrotion in the blood is significantly 400 = Mot retectead

higher than the normal range, indicating chronic exposure fa lead.

+ Anemia - Lower hemoglobin and hematocrit levels are consistent with lead ummary o :
i e ke i = e s Although tigre ane no established limits for pestodas and herbicides in oils, all peshicids levels
poisoning effects. detacted aiagvall Delow levals of concem for human snd animal healh

Summary* f,ﬂ"__ -_h-:r;h

The bloed test confirmg elevated lead levels, which are consistent with the
lead poisering oheerved in the r.e_-:r'u:nps',-._u'f'.i_s_mnfi"ns that lead confamination
is the cause of the illness af fecting the ostriches.
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Presenter Notes
Presentation Notes
You will then have another envelope (from the superintendent of the Cold-Water Case Squad) that holds the evidence and test results that will close the case. You can decide whether to wait a day or several days before providing the students with the actual answer. There are test results and findings that you can give first that will lead them to an answer, but if you don’t read out the final case file page, you can still have your students try to figure out where the culprit came from. Then eventually share the synopsis from the Superintendent closing the case. 



s USTAINABILITY & STEWARDSHIP:

B 1y stter e\l

Investigative Questions

* How much water do | use daily?
* Why is water use called a water footprint?
* How can | be a better water steward?




Indirect Water Use

The water used to produce the goods and services
we all enjoy. It is the water hidden or not seen by
the end-user during the process or manufacturing

of a good or service.

}r—ﬂ,{im a‘ -
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D!ret't Water U se

Water you use directly to do something
immediately. Water that is seen, felt and
used at that given time. When you turn on
your faucet or hose for water.


Presenter Notes
Presentation Notes
What is Direct Water Use – that will show first, then indirect 

Direct Water use: Drinking water, bathing, flushing a toilet, brushing your teeth. To make a bowl of pasta, water is required to boil the dry pasta in the pot – this is direct water use for the person eating that pasta at home.

Indirect Water use: also called hidden or virtual water – because the water use is often unseen by the end-user of a product or service, but the water has been used or consumed throughout the process chain. In order to produce the pasta, water is required at many steps along the way - water to grow the wheat; water to produce the fuel for machines to harvest the wheat and transport the pasta to the store; and water to create the electricity for processing the wheat into flour and pasta.



; SUSTAINABILITY & STEWARDSHIP:
W}\at 1S 2 Water Footp nnt?

> It reveals water use patterns, from the e
individual level all the way to the national b
level.

» It shines a light on the water used in all the
processes involved in manufacturing and
producing our goods. It also accounts for
water contaminated during manufacturing
and production.

» A water footprint is measured in terms of the
volume of water consumed, evaporated and &t
polluted. e
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Presenter Notes
Presentation Notes
It is like an invisible mark that shows how much water you use for all the things you do and things you use (direct water use and what you eat and wear). 

Blue Water Footprint: The amount of surface water and groundwater required (evaporated or used directly) to produce an item.
Green Water Footprint: The amount of rainwater required (evaporated or used directly) to make an item.
Grey Water Footprint: The amount of freshwater required to dilute the wastewater generated in manufacturing, in order to maintain water quality , as determined by state and local standards.

https://watercalculator.org/footprint/what-is-a-water-footprint/

There is also a lesson in the book you can do


STAINABILITY & STEWARDSHIP:

BE THE TIDAL WAVE OF CHANGE!
ur daily choices and actions can add up tc

make a positive difference.
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Water Wise or Water Waste?

Look af the pictures and Circle the opfion that Is watensisa:
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ACTIONS

Place a check \(ne:nr. to each item YOU
can do to help conserve and keep ouwr water clean.

SUSTAINABILITY %
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| PLEDGE to became a water steward and to do miy
best to make smart choices and take actions that help
conserve and keep our water supply clean:
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. Cooperative Extension S roecl WET

Water Wise Technologies

These are things you can fry to use at home!

Did you knowT

High Efficiency The: average parson LSS up to 40
Chower Head gallons per day just by showaring.
That's 14,560 gallons of water par yoar

- sz 2 0 gallons per minuta.

Oéed o kreow?
A garden hosa oould relesso anywhera
trom 8 gallons to 30 gallons por mérto
that wakiar is running!
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also adpust the prassure for wour nesd.

D poru know?
Aerator Brators ane Nound at the boeed of & fuet
Tha = ar and walor Logether 19
i i e L wi L vt
O . arator

Ligelve 0S5 ge
T o i Mo sbisieely wilhy air Badbslslisi tha
lesshs vt yiu i, Bnall i by

s Elinas Ly ypin it drg ] e

Did wou knowT

ket Mapper wlorss walsr

zan waly dhry ool g @ b
up o 200 gellons & dayl
Want to be @ dutective and ery an
wxparimant? Seu how on e nuxt page!

[ _—
ﬂ.; Cooperative Dxtension == DIOocl WET

CAN YOU FIND
THE LEAK?

Toilet Leak Challenges:
= make sure your tailet flapper sn't leaking!
This experiment can be done several times a8 year of
wienever you suspect 3 leak.
a With permission from an adult, you can put some
fisod colonmg in the toilet tand.
Set a timer and do not flush youwr toilet for 30
mimutes.
Then go back and see if the colored water
flowed into the tolet bawsd.
If you saw any color in your bowl then your
flapper is leaking and it is tme to replace it
= With assistance, measure the size of your
current flapper so you know what size to
replace it with. Then your family can

purchase a new one F P—



Presenter Notes
Presentation Notes
Water Worksheets for your students to check their understanding of sustainability actions. And resources they can share with family and friends



Spl-a‘shing int'o Soluﬁon‘s

What is Water Conservation?

» Beneficial reduction in water loss, waste or use by
changing behavior to use less water.

What is Water Efficiency?

» Minimize the amount of water used to accomplish a
function or task. Doing more with less water.
Normally relies on well-engineered products and A
fixtures or technology oSy



Presenter Notes
Presentation Notes
Being a water steward is really about both… making good choices to practice water wise behaviors while also utilizing new technologies to make water use more efficient. This is how we can all help make a positive impact!
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Presenter Notes
Presentation Notes
There is hope! What do we notice in 1980? Passes the 1980 Groundwater Management Act… 

1980 we had 2.7 million people but we were using over 9 million acre-feet of water 

2019 we have over 7 million people and we are using under 7 million acre-feet of water – that is pretty incredible

through significant investments in water conservation and infrastructure and the reuse of water, our water use is essentially the same as it was more than half a century ago.

What is an acre foot of water? = enough water to cover an acre of land a foot deep = 326,000 gallons (about the size of a football field a foot deep). 
According to the ADWR – The average number of homes served annually by an acre-foot of water actually increases to 3.5 when all of Arizona’s five “Active Management Areas” are taken into account. There are many variables but this is how cities look at development of new homes. 


3

Take the PLEDGE: o

| PLEDGE to be a water J
steward, to do my best to make
smart choices and take actions
that help conserve and keep
our water supply clean.
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