
 

 

ADOPT-A-STREAM IN THE CLASSROOM  
High School Curriculum 

WATER QUANTITY 
Protecting Our Most Precious 
Resource 
____________________________________________________________________________________ 

Clemson University Center for Watershed Excellence 

 

LEARNING OBJECTIVES: Study and explore current issues involving water 
shortages and droughts, and discuss the relationship between those issues and 
individual water usage. 

INTRODUCTION 
The planet we call home is covered in an estimated 333 million cubic miles of water. 

But that number, impossible to even comprehend, is deceiving: 97.5% of that is salt 

water with just 2.5% freshwater, a resource every plant and animal depends on to 

survive. And in that 2.5% freshwater, less than 1% is in liquid form on the Earth’s 

surface. Most available freshwater is contained in lakes (87%), with the rest in swamps 

(11%), and only 2% in rivers.  While the amount of fresh surface water has remained 
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fairly consistent, for thousands of years the world’s population continues to increase, 

causing a decrease in the amount of water available per person. By 2025, huge 

populations are projected to face water stress or water scarcity. 

What about under ground? In South Carolina, only 1% of freshwater sources are on 

the surface; the other 99% of our state’s freshwater supply lies underfoot, as 

groundwater. Balancing what is available on land, underground, in storage is can 

become a cautionary tale without proper planning.  

A quick refresher on the water cycle: https://youtu.be/oaDkph9yQBs 

The term “water scarcity” means a lack of sufficiently available water resources 

to meet the demands of water usage within a region. This can be due to a physical 

shortage (not enough water), the failure of the governing institutions to ensure a 

regular supply (poor water management), or inadequate infrastructure (can’t move the 

water where it needs to go). Water scarcity and droughts are occurring more frequently 

around the world as demands for freshwater increase and usable freshwater resources 

decrease. Water scarcity affects 4 billion people worldwide during at least one month of 

the year. By 2030, drought could displace between 24 million and 700 million people 

across the globe. Currently, 1 in 9 people worldwide do not have access to safe and 

clean drinking water, and children miss an estimated 443 million school days each year 

due to water-related diseases. Some of those challenges exist in the United States as 

well, where an estimated 2.2 million people do not currently have access to running 

water and an estimated 30 million people are exposed to contaminants in their drinking 

water. Access to safe, clean drinking water should be universal; however, inequities in 

water distribution systems and water supply has impacted some communities and 

cultures more than others. Creating a sustainable water plan for all requires 

partnership, new approaches, a recognition of systematic failures, and local voices 

empowering change. Learn more at www.digdeep.org.  

Water scarcity can lead to a water crisis that affects both our communities and 

the surrounding natural environment. The challenges we face from drought can 

include environmental, economic, and social impacts, which can all lead to 
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devastating disruptions in our daily lives. Governments and communities must 

consider all of these challenges when planning for and responding to drought 

conditions.  

Environmental Impacts 

 
Drought can have a disastrous effect on the health of natural environments. When a drought 
occurs, the resources that plants and animals depend on can disappear and their habitat can be 
severely damaged. While the damage might be temporary during a short drought, prolonged 
water scarcity can permanently alter our natural surroundings. Potential impacts include: 

● Destruction of wildlife habitat 
● Lack of drinking water for wild animals 
● Reduction of food (e.g., plants, prey animals) for wildlife. 
● Decreased health in wild animals because of reduced food and water supplies. 
● Increased chances for disease transmission in animals due to increased contact between 

individuals around evaporating waterbodies like lakes or ponds. 
● Migration of wildlife as they search for water. 
● Increased stress in plants and animals. 
● Lower water levels in reservoirs, lakes, and ponds. 
● Loss of wetlands. 
● More wildfires. 
● Erosion of exposed soil. 
● Saltwater intrusion?  
● More groundwater supplies are extracted at unsustainable rates. This is important because 

groundwater also feeds into streams, rivers, and lakes, and it prevents the subsidence (or 
“sinking”) of land above it.  

Economic Impacts 

 
It’s not just farmers who suffer during times of extended drought. Economic impacts of drought 
lead to financial costs for people and businesses. These types of impacts can include:  

● The cost of water may rise, making everyday activities such as bathing, laundry, and 
washing dishes more expensive. 

● Farmers may lose their crops or may have to spend more money on irrigation equipment. 
● Ranchers may have to spend more money on feed and water for their animals. 
● Businesses that depend on farming (e.g., tractor companies, animal feed stores) may lose 

business when drought damages crops or livestock. 
● The timber industry may be affected when wildfires destroy stands of timber. 



 

 

 4 

 

 

● Cargo ships may have difficulty navigating waterways because of low water levels, which 
would also affect the businesses that contract them to move products. 

● Tourism industries built around water bodies and the recreational opportunities they 
provide (e.g., beaches, fishing charters, boat rentals) may see a decline in visitors. 

● Rising food costs if droughts lead to food scarcity.  
● Effects to power generation when lake levels drop could increase customers’ energy bills.  
● Effects to fisheries.  

Social Impacts 

 
What would your life look like if there was no water in your house? What if you were responsible 
for waiting in line to fill up a couple of buckets of water from a public tap- all your family was 
allowed to use for the day? Water scarcity can lead to decreasing health, disruptions in our social 
relationships, forced changes in lifestyle, and other lasting impacts to society. Examples of social 
impacts include: 

● Individual and collective anxiety about access to water; 
● Depression due to income loss caused by drought; 
● Health problems caused by poor water quality or decline in personal hygiene from lack of 

running water; 
● Respiratory health problems due to dust or smoke from forest fires; 
● Political conflicts over water resources; 
● Loss of forests and water bodies resulting in fewer recreational activities. 

Explore drought around the world… 

World’s Lakes are Drying Up: https://www.nationalgeographic.com/magazine/2018/03/drying-
lakes-climate-change-global-warming-drought/?beta=true 

“Zero Day”- the day the water runs out: https://grist.org/article/cape-towns-day-zero-water-
crisis-one-year-later/ 

…and here at home: http://www.scdrought.com/impacts.html 

 

What would drought mean for agriculture in South Carolina?  

Agriculture is important to South Carolina- in 2018 the economic impact on the SC 

economy was estimated at $41.7 billion, with agriculture directly supporting 68,000 

jobs in our state. There are over 25,00 farms in SC covering 4.97 million acres of land. 
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These farms grow everything from peach and apple orchards in the Piedmont to corn, 

tobacco, and soybean fields in the Coastal Plain.  While only 159,239 acres of this area 

is irrigated (as of 2015) the amount of irrigated farmland in SC has increased over the 

last decade. 

 Crop irrigation only happens during the growing season when soil moisture is low. 

In SC, that typically means from April to September, with peak water usage during the 

hot summer months of June and July. Though irrigation usage may vary from year to 

year depending on the rainfall, it represents the 4th largest use of water in SC. Unlike 

most other types of water use, irrigation water is usually either absorbed by plants, 

evaporated, or soaked into the soil, with little if any of the water returning to its source 

(groundwater, stream, etc.). Use the links below to see where drought conditions are 

occurring and the types of agricultural products that are affected. 

Drought in SC: https://www.drought.gov/drought/states/south-carolina 

Drought across the US: 

https://agindrought.unl.edu/Animation/DynamicAnimations.aspx 

Explore an alternative irrigation system being used by the Cloud Catchers of Peru: 

https://www.youtube.com/watch?v=G4GHGBov15U 

Looking to the future 

If after reading this chapter, you have a desire to make a change and help solve the 

issues revolving around water quantities and droughts, it may be time to look into a 

career as a Water Resources Engineer. In this field, there are a range of individuals 

devoted to solving ways to get clean drinking water to people. Some of these engineers 

work at water treatment facilities, ensuring that natural water is treated in the most 

efficient way possible. Some work designing distribution systems that would allow the 

water to reach families without having to use a significant amount of energy to get it 

there. Many work to research new ways that families in areas without access to clean 

drinking water systems would be able to treat their own water in their homes with only 

a few devices. There are many more paths that water resources engineers take, but 
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they’re all devoted to the same end goal. They all want everyone on this planet to have 

enough water and to know that the water their drinking is safe.  

 

Activity: How much water do you and your community need? 

Water used by people in their homes for everyday activities makes up a significant 

portion of water demand for an area. When designing dams and water supply 

infrastructure for a new city, engineers and local planners must understand how much 

water will be needed by the people who will live there.  Accurately estimating the water 

usage is important so that a city doesn’t build more than they need but also doesn’t 

have to make time consuming and expensive changes later if their plans don’t meet the 

amount of water needed for the local population. 

So how much water does the average person in your community need? How much do 

we use? In this activity, you will track how much water you use over a week completing 

everyday activities. On the worksheet provided, record how many times you do each 

listed action per day and then sum them in the “Total number of times” column. 

Multiple this column by the “Estimated water use” column and enter the number in the 

“Weekly water use” column. Sum this column to discover your weekly water use. The 

actions listed on the bottom of the sheet (in the grayed rows) represent activities that 

benefit everyone in your household. In order to calculate your personal water usage for 

these activities, divide the total amount of water used in each of these categories by the 

number of people who share your home, then compare your answer to your classmates 

and answer the following questions: 

1. Create a histogram showing how much water was used by the students in your class, 

and the average water use. Was your water use above or below average? 

 

2. How does your water use compare to people around the world? 
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a. Multiply your weekly water use by 52 to get your annual water use, and then 

divide this number by 264.172 to convert your annual water use from gallons 

to cubic meters.  

b. Visit https://ourworldindata.org/water-use-stress#water-withdrawals-per-

capita, and compare your annual water use to the most recent recorded per 

capita water use for countries around the world.  

c. How does your water use compare to the per capita water use in the US? 

Which countries had the lowest and highest per capita water use in 2015? 

 

3. Which activity did you do that used the most water?  

 

4. How could you reduce your water usage? 

 

5. What is the source of drinking water to your school or home? What do you believe 

could be the potential threats to your community’s water source, both in quality and 

quantity? 

 

6. Use online resources to find the number of people in your town. Using the class 

average, estimate the amount of water needed to support your community. Then, 

imagine 1000 new people moving to your town.  

a. How much more water would your town need to support them, based on your 

previous calculations?  

b. Consider the distribution of people within your town. If all of the new people 

are building new homes, does it matter where these houses are built? What 

are some issues city planners need to examine when deciding if the new 

houses should be built evenly throughout the city or if they should be 

clustered together in one area? 

 

If unable to complete the water use log included here, the Water Footprint Calculator at 

www.watercalculator.org can help you estimate your household’s water use.  
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The True Cost of Clean Drinking Water 

If your household is served by a water utility, often referred to as “city water,” then you 

pay a monthly water bill for the amount of clean water delivered to your household and 

used over the course of a month. Let’s consider the full process. 

⇒ Water is pulled from “surface” sources such as rivers or lakes, or from 

groundwater; 

⇒ That water is not potable without further treatment at a water treatment plant; 

⇒ The water is treated through settling and chemical treatment, addressing 

bacteria, excess nutrients, and other contaminants.  

⇒ When laboratory tests demonstrate that it meets federal criteria for healthy and 

safe drinking water, it travels through a pipe network to your household.  

The numerous costs in this process, including treatment facilities, laboratories,  and 

infrastructure, are already subsidized through federal and state grants. Moving water 

takes a serious amount of energy, infrastructure, and care! 

Explore further 

Will we have enough freshwater to sustain our currently living standards? Over time, 

human ingenuity has developed tools and technology to survive in relatively dry areas, 

from dams that provide consistent access to water, to wells that access groundwater 

that has collected in underground aquifers over thousands of years, to infrastructure 

that moves water over great distances to areas that need it. But these technologies 

might not be able to meet our growing needs as rain patterns shift, non-renewable 

supplies of groundwater become depleted, and inefficient and ageing infrastructure 

struggles to handle growing population demands. Explore the resources below and 

comment on ways communities have worked together to improve sustainability and 

access to clean water. 

Confronting a World Freshwater Crisis: 

https://www.scientificamerican.com/report/water/ 
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Activity: Compare the value of water 

Let’s extrapolate your weekly water use log to cover the week of household water use. Compare 

this to a water bill as near to this timeframe as possible.  

Personal Water Use Chart 

 

 

Number of people in household: ___ 

Notes:  
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CHAPTER ASSESSMENT 

1. Water scarcity affects 4 billion people worldwide during at least one month of 

the year. Living in the country you live in, how are you affected by this? On a 

daily basis how could individuals in countries that have fewer ways to access 

safe drinking water be affected? 

2. Explain, in your own words, what a drought is.  

3. How does a drought affect a local grocery store? Think about the fresh produce 

sold by the store from local farmers.  

4. Explain some ways that individuals would be able to spread more awareness 

about conserving water in their daily lives.  

 


