
Human Impact
INVEST IN OUR PLANET



Essential Question

What impact do we have on our environment in 
Tucson Arizona?

Objectives: Students will analyze data to determine how Tucson’s population has changed since 
1910. 
Students will evaluate textual evidence to describe a chain of reasoning that includes ideas that:
● Increase human population leads to greater consumption of natural resources.
● Scarcity of natural resources limits human activity.
● Strategies can help address the effects of population growth on the consumption of natural 

resources. 



You can use this table of contents.

What has been the growth 
in population of Tucson, 
AZ?

What did the population 
boom cause in Tucson.

01 | Tucson and the 

history of the 

population

02 | The impact 

of the population 

boom

History and the 
importance of the Santa 
Cruz River.

03 | The Santa 

Cruz River



Get thinking…
How many people do you think lives in Tucson?

Tucson and the 

population.
01



Did you know?

● People have been in Tucson for 12,000 years. Making it the 
oldest settlement continuously inhabited in North America.

● The largest city on the continent that is solely reliant on 
groundwater.



And this is a timeline.

1910

Tucson is 
the largest 
city in AZ

1920 end of 
irrigation 
farming along 
the Santa Cruz 
and Rillito 
Rivers

1930

increased pumping 
from the 
groundwater due to 
the increase in 
population to 
35,000

1940

1950

Tucson 
population is 
14,000 
people

Tremendous growth 
in population. Went 
from 55,000 to 
213,000 people. 

1980

1960

Raytheon 
build their 
facility. 
Comfort in 
Tucson like air 
conditioning.

groundwater 
decreased 
by 200 feet 
taking water 
from 
riparian 
areas.

2023

2010

population 
of 
520,000 
people

Tucson 
population 
1,080,300 
with an 
average 
growth rate 
of 0.2% to 
1.3%

https://youtu.be/E-KEmBGHHf8


What do you 

notice or 

wonder about 

this graph?

Write at least three things you notice and three 
things you wonder in your notebook. 



Now what do 

you notice or 

wonder about 

this graph?

Write in your notebook what you 
now notice or wonder about this 
graph. 
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Now what do 

you notice or 

wonder about 

this graph?

Write in your notebook what you 
now notice or wonder about this 
graph. 



Now what do 

you notice or 

wonder about 

this graph?

Write in your notebook what you 
now notice or wonder about this 
graph. 



Now what are 

your thoughts 

about this 

graph?

Write in your notebook what your 
thoughts are about this graph. 



The impact 
of the 
population 
boom in 
Tucson.

Get thinking… Write down as many things that impact Tucson when our population increases.

How population growth impacts the planet

Thanks for watching! Click subscribe and the notification bell to see our videos in your feed. 

For more videos and articles like and follow our Facebook page and our other social pages. 

Facebook: https://www.facebook.com/AustralianAcademyofScience/
Instagram: https://www.instagram.com/ausacademyofscience/
Twitter: https://twitter.com/Science_Academy

About us:
The Australian Academy of Science is an independent organisation representing Australia's leading scientists. It recognises excellence, advises government and promotes science education 
and public awareness of science.

About our channel:
We create and upload videos reviewed by experts in scientific fields and other leading academics to ensure scientific accuracy. You can also find some amazing lectures given by top scientists 
at one of our events held at our HQ-the Shine Dome in Canberra or across Australia.

Thanks for watching and please subscribe and give our Facebook page a like!

http://www.youtube.com/watch?v=mRcxGJcBDVo


Get thinking…

How much trash do you think you produce in one 
day?

Write down on your sticky note and place it on the chart 
paper. Reconciliación en mi Río

Plastic pollution in rivers demands our attention more than ever. It is a slow-motion catastrophe that 
affects the environmental, medical, and spiritual health of those that depend on rivers. To solve this 
monstrous problem, I propose a return to self and reconciliation with the natural world. Come with me to 
Tucson, Arizona, where we explore the world of reconciliation through art, community, and humility. 

Music and Sound:
"Moments of life (7min)" by Benjamin Cornelius licensed through Adobe Stock 
(ASLC-1F0D791A-9418A01B54)
"CLOUDCAPT" by Higher Power licensed through Adobe Stock (ASLC-1E23A0D9-46269DF898)
"Arizona Air" by SvennSound licensed under CC0
"Leaves rustling" by leah15 licensed under CC0
"wind_gust" by joseph.larralde licensed under CC0

Photos:
"Construction project, aligning the Santa Cruz River, in Pima County" by Federal Emergency Relief 
Administration hosted by the Arizona Historical Society
"Hydrology of the United States" Nelson Minar / Flickr / CC BY-SA 2.0

http://www.youtube.com/watch?v=jbuatHFN97o


Did you know?

The majority of trash thrown away is 
compostable. 

Each person produces 4.9 lbs of trash per 
day. 1,216 lbs per year.

Less than a fifth of the trash is recyclable 

and most of it floats.

How FIVE BILLION Pounds of Las Vegas Garbage Powers a City | Overview

PBS Member Stations rely on viewers like you. To support your local station, go to: http://to.pbs.org/DonateTerra

Celebrate Earth Day with our friends at PBS: https://bit.ly/3elpV1w
Head over to Reactions to find out more about how they're celebrating Earth Day, and tell them Joe sent you! 
https://youtu.be/I1YLPfSuNXY

Most of the 600 billion pounds of waste that Americans produce every year ends up in landfills. All that trash can 
have huge impacts on the environment. But modern landfills have found a new use for all that trash — they’re 
turning it into energy. In spite of their reputation as “dumps,” these landfills are feats of engineering, more akin to 
construction sites. 

One of North America’s biggest landfills lies on the outskirts of Las Vegas. The Apex Landfill is not only one of the 
country’s largest, it’s also one of the busiest. Because it serves a non-stop city, the landfill must operate 24 hours a 
day, 7 days a week, 365 days a year. It receives upwards of 16 million pounds of trash per day or 5 billion pounds per
year.  

Landfills like Apex are required to deal with the toxic chemicals they produce, like methane, a greenhouse gas that’s 
84 times more potent than carbon dioxide. At Apex, they capture that methane and turn it into energy that powers 
11,000 homes in southern Nevada. 

http://www.youtube.com/watch?v=aHzltu6Tvl8


So what is Tucson 
doing about this?

CAP, Colorado River Water  Arizona's Economy

All three are adaptable, resilient and inseparable.

http://www.youtube.com/watch?v=kNGle23fvco


The Santa 
Cruz River

Get thinking… What do you think is the number one impact on Tucson from our population?

An Unnatural River

Two wastewater treatment facilities in Tucson feed treated effluent to the Santa Cruz River fostering abundant native vegetation and wildlife along with new recreational and economic 
opportunities. One hundred percent of the water flow in the lower Santa Cruz comes from recycled water during non-rainy times. Researchers at the University of Arizona sought to discover 
how varied water use in the city impacted water flows and how those flows impacted the diversity of aquatic insects in the river. What they discovered revealed a great deal about the health 
of the river and the growing number of species who call it home. 

To find out more about research projects being conducted at the University of Arizona’s School of Natural Resources and the Environment, visit https://snre.arizona.edu/ 

Producer/Editor: Mitch Riley
Videographer: Jordan Chin
Aerial Photography: Bryan Nelson, Michael McKisson

http://www.youtube.com/watch?v=rOcqHk0prsc


Did you know?

We have an amazing area with water, 

plants, and animals that is only about 5 

miles away? 

Santa Cruz River was named one of 
America's endangered rivers in 2024.

The history of the Santa Cruz River is very 

important.

Santa Cruz River Heritage Project

The Santa Cruz River Heritage Project will introduce a ribbon of flowing water to the Santa Cruz River south of downtown; 
offering bike riders, joggers, walkers, and equestrians along the downtown section of The Loop trail improved river 
conditions and flowing water to admire. More info at https://www.tucsonaz.gov/water/SCRHP.

http://www.youtube.com/watch?v=Y3B29mxgDIU
https://awf.projectwet.arizona.edu/sites/awf.projectwet.arizona.edu/files/Hohokam%20Storybook.pdf


Tucson passed an 

act to help with 

our groundwater.



Our two wastewater plants.
We have two plants that are 
sending reclaimed water to the 
Santa Cruz River. 



But wait we do have a third 

plant…

This plant is focused 
on removing harmful 
chemicals that could 
potentially seep into 
our groundwater 
from the military 
base. 



Here is a quick 

sketch that I made of 

the three plants and 

the Santa Cruz River. 

Let’s look into one of these wastewater plants. Let’s 
get a closer look at the Tres Rios wastewater plant.



Virtual Field Trip

Now let’s go on a field trip to the Tres 
Rios wastewater treatment plant. 

The Secret Science of Sewage - BBC Documentary

http://www.youtube.com/watch?v=D6HnBQ-qJMA


Tres Rios Wastewater Treatment Facility

https://www.youtube.com/clip/UgkxoMznaJfk5jEoSaYUgVQhNY4oml4xX2SI


Let’s Go 

Inside…
but first…

A Poll

What kinds of solids might be moving through the 

sewer that are not biodegradable and will break down 
the system?

toys, sand, rocks, cloth items, jewelry, 

and wood

https://pollev.com/multiple_choice_polls/O9WsmkI8gVy0ooiXt8RLJ/respond


Down the drain…

https://youtube.com/clip/UgkxhO8cOZ5gq03rrRoOkH-vO5CXiwnRIHMS?si=avqnquL1UyO49yf7




https://drive.google.com/file/d/19VVgNV8WElGdvDexemvF3ZYguIHH2RIA/view?usp=share_link
https://youtube.com/clip/UgkxVb88MJoYbZtYBIE3qEmbKAP74TKZLU90?si=NRAZKILvJc7jfKni


It’s POLL time!
How many gallons of water flow through the separators?

A) 1 million gallons

B) 2 million gallons

C) 4 million gallons

D) 8 million gallons



What is added to the 
water in the secondary 
separators to further break 
down the solids?



https://youtube.com/clip/Ugkx8u90flabpKUBBxqRK6cPQVmr49qtpV_4?si=AzGk86OKoySNPyrg




Through the 

Pipes

https://youtube.com/clip/Ugkxru5I34FbEalTPZPleMSX5P1var6fPaVH?si=oBmXeYOEHXBQWUl1
https://youtube.com/clip/Ugkxru5I34FbEalTPZPleMSX5P1var6fPaVH?si=oBmXeYOEHXBQWUl1


https://drive.google.com/file/d/1CwUBjcgQYDEJpstZP7Bt58VbsBVbk3cW/view?usp=share_link
https://www.youtube.com/clip/Ugkxru5I34FbEalTPZPleMSX5P1var6fPaVH


It’s POLL time!
What are the solids converted into?

Carbon Dioxide, Methane, Water, and other soluble substances.





Through the 

Pipes

https://youtube.com/clip/UgkxuGOKo75atZbE78GxOYaTyiyP4bR8bdtZ?si=-gYSAhfD8GkCVOfv
https://youtube.com/clip/UgkxuGOKo75atZbE78GxOYaTyiyP4bR8bdtZ?si=-gYSAhfD8GkCVOfv


https://drive.google.com/file/d/1LX_74tJBJIOyasTffHOMbBC5x5Tazk37/view?usp=share_link


https://youtube.com/clip/UgkxcOVkZyCIf6fuLvtbkEWhpnmrXRLtIUZG?si=nd8r3mx8GqcfU_ZO
https://youtube.com/clip/UgkxW4O24MHZ3-kwkqTtKqt-i1vamE6jyCVF?si=qsXQdjyAbF73vXPb




https://youtube.com/clip/UgkxHyZZq-QRXTTLjkQ30Hm7P9fokS8eCq70?si=nro97hl9a3nE1Wf3




Closing…

What changes can you imagine doing that 

will impact the Santa Cruz River? 
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