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Activity: HYDRO LOGIC TOWN PLAN

INTRODUCTION:

What is a watershed? 
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A watershed is an area of land that channels precipitation, such as rain and snowmelt, into a common body of water.  Watersheds can vary in size, from small watersheds like a single county or inland lake to large watersheds that cover many smaller watersheds. For example, the Mississippi River has a huge watershed that covers parts of 33 states. A watershed is also known as a drainage basin or catchment. The geography of a watershed directs where water goes. For example, a bathroom sink works like a watershed, with water flowing from the high points of the sink to the lowest point, the drain. 

Watersheds affect the water quality of the body of water they surround. All land drains into a body of water, so the condition of watersheds is important to everyone.
What is runoff?

In a watershed, "runoff" refers to the portion of precipitation (rain or snowmelt) that doesn't soak into the ground but instead flows across the land surface, eventually reaching streams, rivers, or other bodies of water within that watershed; essentially, it's the water that moves over the land instead of infiltrating the soil. 
Why is it important to understand nutrient loading?

Understanding nutrient loading is crucial because excessive nutrients entering an aquatic ecosystem, often from human activities like agriculture and wastewater discharge, can lead to significant environmental problems like harmful algal blooms, oxygen depletion, and disruption of aquatic life, ultimately impacting water quality and the health of the entire ecosystem; therefore, comprehending this process is key to identifying and mitigating these environmental issues.  Excess nutrients, primarily nitrogen and phosphorus, stimulate rapid plant and algae growth, causing a phenomenon called eutrophication. These large-scale algal growths can block sunlight penetration, reducing oxygen levels in the water, harming fish and other aquatic organisms.  Severe cases of nutrient loading can create areas with extremely low oxygen levels, known as "dead zones," where most aquatic life cannot survive.  Disruption of the natural balance in an ecosystem due to nutrient loading can lead to shifts in species composition, impacting the entire food web. 
Now that you have read through the introduction to this activity, answer the beginning understanding questions below
Beginning Understanding Questions:

What is a watershed?

What is runoff?

Why is it important to understand nutrient loading?
RESEARCHING YOUR FACILITY

My assigned facility is:_________________________
Place a star next to your assigned facility.

1. Complete Table 1 below to research the facility you were assigned.
Table 1: Resources
	FACILITY
	USE YOUR A.I. RESOURCE TO HELP YOU RESEARCH THE QUESTIONS BELOW
	RESEARCH FINDINGS

	Walmart/Lowes Plaza

-2 Stores and Parking

-truck access


	How can a shopping plaza affect a watershed?
	

	Sanitary Landfill

-2 access roads (one for trucks and one for the public) 


	How can a sanitary landfill affect a watershed?
	

	Gun Hill Factory

-Store front and parking


	How can a factory affect a watershed?
	

	Waste Water Treatment Plant

Handles gray water and sewage-truck access


	How can a wastewater treatment plant affect a watershed?
	

	Dairy farm

Pastureland for livestock

land for growing feed


	How can agriculture affect a watershed?
	

	Town Residences

-2 Neighborhoods

-1 apartment complex


	How can town residences affect a watershed?
	

	Parks and Recreation

3 State Parks

1 marina with dock 

space


	How can a state park and marinas affect a watershed?
	

	Small businesses 

parking and access to public and trucks


	How can a small businesses and parking lots affect a watershed?
	


2.  After you have researched your assigned facility, present it to your group.
3.  Fill in your section on the “Other Facility Information” Table 2 below.
4. Take turns with the other groups presenting the information you collected during your research-you will only be presenting the information for the first two columns in Table 2 (pollutants and Problems).

5. Fill in the rest of Table 2 with the information the other groups presented.

Table 2: Other Facility Information
Place a star next to your assigned facility.
1.  Using the information you gathered from the resources above fill in your assigned facility.

2. Fill in the rest of this table by listening to the presentations from the other student groups.- each group will only be presenting the Pollutants and Problems columns.
3. Brainstorm some ideas for placement of your facility as well as the others presented and fill in the last column.

	Facility
	Pollutants
	Problems
	Ideas for placement

	 Walmart/Lowes Plaza

-2 Stores and Parking

-truck access


	
	
	

	Sanitary Landfill

-2 access roads (one for trucks and one for the public) 


	
	
	

	Gun Hill Factory

-Store front and parking


	
	
	

	Waste Water Treatment Plant

Handles gray water and sewage-truck access


	
	
	

	Dairy farm

Pasture land for livestock

land for growing feed


	
	
	

	Town Residences

-2 Neighborhoods

-1 apartment complex


	
	
	

	Parks and Recreation

1 State Park

1 marina with dock 

space


	
	
	

	Small businesses 

parking and access to public and trucks


	
	
	


Building your Watershed

Materials:

-aluminum tray

-aluminum foil (1.5 times the length of the tray)
- 6 cotton balls 
-2 plastic cups (one with holes and one without)
-facilities sheet

-string
-6 toothpicks
-food coloring

-water
-scissors

-hot glue gun
Procedure
1.  Obtain materials listed above.  
2. Follow directions given by instructor to “fold” the foil and place it in the aluminum tray so it looks similar to the image above creating a three-dimensional landscape inside the tray.

3. Considering the possible impact of your assigned facility, place it in the landscape you just created.  Later in this activity you will be presenting to the other groups why you placed this facility where you did so record your reasoning in the space below to guide you through the presentation.
PRESENTATION NOTES FOR YOUR ASSIGNED FACILITY

4. Once you have decided on the location, use the hot glue to attach your assigned facility to the landscape.

5. With the rest of your group, create a plan for the placement of the remaining facilities to create a small town.  Record the reasoning for the placement of each of these facilities in the space provided below.

REASONING FOR ADDITIONAL FACILITIES


6. Once your group has decided on the placement of the remaining facilities, use the glue gun to attach the remaining facilities to the landscape.

7.  For this model, the string represents roads, the cotton represents vegetation, and the toothpicks represent docks.  Together with the other members of your group, decide where to place these items in your landscape-you may cut any of these items into smaller pieces if you like.  Your group will be asked to explain why you made these changes to your landscape.  Record the reasoning for these changes in space below.

REASONING FOR CHANGES MADE TO THE LANDSCAPE


PRESENTATION: WHAT IS YOUR HYDRO LOGIC TOWN PLAN?

Preparations:

1. Read over the Response Sheet and decide in your groups which person will present what part of the response sheet to the other groups.

2. Fill in the Preparation sheet below with your part of the presentation using the information you gathered above.
PREPARATION SHEET
The reasoning for placement of this group’s assigned facility.

The measures this group has taken to protect the environment.

A brief description of the overall Hydrotown Plan.

The changes this group made to the watershed and why?

PRESENTATION PROCEDURE:

1. Each group will take turns using their landscape as a visual aid and explaining the reasoning of their town design.

2. When presenting, each group member will take turns presenting the portion of the preparation sheet they chose to present.

3. While each group is presenting the other groups will be recording the presenters reasoning on the response sheet.
4. After all the groups have completed their presentations, it will be time to test their designs.
THE SPILL

1.  Obtain two plastic cups. The cup with the holes in the bottom is the “rain cup” and the one without holes is the “fill cup”.
2. Starting with the first group that presented, your instructor will create a spill, and a member of the group will rain on your landscape.

3. To “create a spill” the members of the group will first decide what that spill might be if it come from the facility they were assigned. Then the instructor will place 2 drops of that group’s food coloring near their assigned facility.

4. To “rain” on the landscape one member will fill the fill cup with water and on the count of three, when everyone is ready, hold the cup over the landscape and pour the water in the fill cup into the rain cup while slowly moving both cups together over the landscape until the “rain” stops.

5. Take note of what happens to the spill to help in the decision of who had the best design after all groups have had a spill.
Response Sheet





Presenters assigned facility:  _______________________

The reasoning for placement of this group’s assigned facility.
The measures this group has taken to protect the environment.

A brief description of the overall Hydrotown Plan.

The changes this group made to the watershed and why?

Presenters assigned facility:  _______________________

The reasoning for placement of this group’s assigned facility.

The measures this group has taken to protect the environment.

A brief description of the overall Hydrotown Plan.

The changes this group made to the watershed and why?

Presenters assigned facility:  _______________________

The reasoning for placement of this group’s assigned facility.

The measures this group has taken to protect the environment.

A brief description of the overall Hydrotown Plan.

The changes this group made to the watershed and why?

So, who was the best?
What were three things the group that you feel did the best did very well during their presentation?

1.

2.

3.

What are three areas the group that you feel did the best protected the water ways from runoff from their facility?
1. 

2. 

3. 

Write a short statement explaining why the group you think did the best job was the best.
The “Best” Town plan was…   …and this is why?
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FACILITIES SHEET (CUTOUTS)



Rain


cup





Landscape





Aluminum tray





Shopping Plaza


Walmart/Lowes





Recycle Center





Barn





House





Garden Apartments





Laundry/dry cleaner





Gas Station





Food Store





Car wash





Crop field





livestock field





Fire Station





Bank





Town Hall





School





Hospital





Gun hill factory





State Park with Marina





Lumber Company





Hydro Power Plant





House





House





House





House





House





House





House





House





House





Waste Water Treatment Plant





Dairy Farm





Sanitary Land fill





Salt mine








