
Anthropogenic Litter and Water Unit 
 

Unit Inquiry Question: How does our litter pollute the Earth’s water and what are we going to do about it? 
 
Standards: 
MS-PS1-3. Gather and make sense of information to describe that synthetic materials come from natural 
resources and impact society.  
MS-ESS2-4. Develop a model to describe the cycling of water through Earth's systems driven by energy from 
the sun and the force of gravity. 
MS-ESS2-5. Collect data to provide evidence for how the motions and complex interactions of air masses 
results in changes in weather conditions. 
MS-ESS2-6. Develop and use a model to describe how unequal heating and rotation of the Earth cause 
patterns of atmospheric and oceanic circulation that determine regional climates.  
MS-ESS3-3. Apply scientific principles to design a method for monitoring and minimizing a human impact on 
the environment. 
 
Phenomenon Explanation: 
Anthropogenic Litter (AL) is human-made trash that is found in the natural environment. Sometimes called 
“marine debris” or “urban litter,” the accumulation of these materials in the environment has vast effects on 
the ecological and environmental systems, including the entrance and persistence of plastic into the food 
system and concerns for dissolved pollutants that accumulate on the surface of plastic litter. Anthropogenic 
litter can be found in both freshwater and marine water systems. On the local scale, AL can be found polluting 
Chicago beaches and the riverways that lead to and from Lake Michigan. On the global scale, there are five 
large plastic accumulation zones in the oceans. The Great Pacific Garbage Patch (GPGP) is the most massive, 
covering an estimated surface area of 1.6 million square kilometers. The types of litter found in water systems 
range from tiny plastic pieces (microplastics) to food industry and smoking related litter to larger items. 
 
The movement of litter from human consumption to freshwater and marine systems is facilitated by the water 
cycle. The water cycle is a system of continuous movement of water through land, ocean, and atmosphere, 
and is propelled by energy from the sun and the force of gravity. During this cycle, water undergoes phase 
changes into gases, liquid, and solids due to the addition or removal of thermal energy (heat). The sun is the 
ultimate source of energy for the Earth. It transfers energy, in the form of heat and light radiation, to the 
earth. The energy from the sun (heat) causes water particles to increase their motion and therefore change 
state. The change of state is necessary for water as it moves through the cycle of transpiration (liquid to gas 
from plants), evaporation (liquid to gas), condensation (gas into liquid) crystallization (liquid into solid), 
precipitation (rain, snow),  runoff (liquid water movement) and infiltration (liquid water absorption into the 
ground). Similarly, the force of gravity (force of interaction due to attraction to more massive objects) 
influences the movement of water as it is pulled to the Earth (precipitation) and moves downhill to other 
bodies of water (run-off).  
 
The water cycle and wind move Anthropogenic Litter from one location to another. Plastic debris left outside 
by humans is one of the major sources of AL. It can collect in places such as our sewage systems. Additionally, 
litter in dumps and garbage cans can be moved by wind and rain into the water cycle. This litter is transported 
by wind, precipitation, and runoff. Systems of water movement for specific geographical areas, called 
watersheds, separate the flow of water to different rivers, lakes, and oceans. The Chicago watershed collects 
water from Lake and Cook counties and transports it to the main branch of the Chicago River. From here, the 
water is moved to the Mississippi River and eventually reaches the Gulf of Mexico. This movement of water, 
and especially overflows of water during high precipitation, moves litter from communities to the main water 
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systems of Chicago. This process of runoff, facilitated by precipitation and flow of water, moves anthropogenic 
litter from our local communities to the global oceans.  
 
Litter found on beaches in Chicago, has a more specific source: human error and active littering. These two 
sources of litter, in addition to wind and water, facilitate the accumulation of litter on beaches. This litter is 
then transported into Lake Michigan where it accumulates in the water and washes ashore in new areas.  
 
As litter from around the globe moves into the ocean, a complex system of surface and deep ocean currents 
transports the litter. Winds influence the surface currents of the ocean. The Coriolis effect causes winds 
traveling the surface of the Earth to curve slightly towards the equator. As energy is transferred by winds, it 
creates currents of hot and cool air that form cycles of energy movement. These air currents cause similar 
water currents on the surface of the ocean. Deep ocean waters cycle through a system of thermohaline 
circulation. Thermohaline circulation is the movement of water by temperature and salinity. More dense 
water has higher concentrations of salt and is also cooler. Less dense water has less concentration of salt and 
is warmer. Water is heated near the equator, where there is the most amount of sunlight (heat/energy), and 
becomes less dense. This less dense warm water travels in a convection cycle to the poles slowly cooling and 
thus transferring heat. At the poles, ice is forming. Ice only forms with freshwater, so near the poles there are 
higher concentrations of salt in the water. This salt mixes with the now cold water to form very salty cool 
water that sinks down and is pulled back to the equator to continue the cycle of energy movement. 
 
Anthropogenic litter is carried through the ocean by ocean currents. The large bits of solid plastic start to 
break down into tiny plastic particles or microplastics due to exposure to water and sunlight over time.  This 
plastic litter is often less dense than water, which causes it to rise to the surface of the ocean. Surface ocean 
currents collect these microplastics in ocean gyres, large systems of circulating ocean water (both deep and 
surface currents) where they are unable to leave. The system of gyres traps plastic and continuously adds 
anthropogenic litter to the already massive patches of garbage.   
 
The problem of anthropogenic litter influences many communities. As more plastic is consumed and 
discarded, the impact of anthropogenic litter will increase. Plastic disrupts the functions of ecosystems and the 
chemicals leached by plastic as well as the collection of pollutants and pesticides on plastic cause harm to all 
living things. Solutions to solve this problem may range from beach clean-ups, to engineering projects, or 
public service campaigns, as well as, other forms of civic engagement. Combined these actions may work to 
raise awareness of anthropogenic litter and design solutions to mitigate its effects.  


