Watershed Planning Game
	Overview:
	The goal of this lesson is for students to assume the role of various stakeholders to design a community and plan for water usage in the community. 

	Keywords:
	Stakeholder, ecosystem services, watershed, water rights, 

	Subject:
	Environmental Science 

	Age / Grade Range:
	Juniors and Seniors

	Background:
	Students will need to understand basics of the water cycle. The teacher will need to define stakeholder for the students and give various examples. Students will need to brainstorm ecosystems services that are provided in their community (the main one being freshwater). Students should spend time exploring what a watershed is and use this website (https://boisestate.maps.arcgis.com/apps/Cascade/index.html?appid=11e5a118e5794c5fa1b574b91853ca9c) to learn about a local watershed. The teacher will need to define water rights for students.  This lesson should be used as a culminating experience at the end of the unit.

	Common Core and Idaho Content Standards:
	LS2-HS-3. Construct and revise an explanation based on evidence for the cycling of matter and flow of energy in aerobic and anaerobic conditions.

	Goals:
	Students will create a watershed using a “game board” (chart paper) and will follow various rules and laws in order to simulate meeting the needs of various stakeholders in a given community.
Essential Question: What factors need to be considered when planning and managing a watershed?

	Objectives:
	Students will design a watershed that meets the needs of various stakeholders by following rules and laws provided to them. 

	Materials:
	Large piece of chart paper (poster sized) that is at least 20 x 20. List of rules/laws (*see student hand out below), markers, colored pencils.  

	Set up:
	It helps to cut out the chart paper before hand into 20 x 20 squares. 

	Time/ Duration:
	2-3 90 minute block periods, 4-6 regular periods. 

	Introduction (Engage):
	Teacher will say “As we’ve seen from the website there are many parts to a watershed and many different stakeholders must be consulted when planning and making decisions.” Teacher will ask, “Who can name different parts of the Boise Watershed?” Teacher will write answers on the board. Teacher will ask, “What stakeholders do we have to consider when discussing our watershed?” Teacher will write answers on the board. Teacher will explain that a watershed is multifaceted and involves many different parties. 

	Activity (Explore):
	Teacher will hand out a list of guidelines, rules, and laws that students will need to follow. (see student hand out below*). Students will get chart paper and will be instructed to start by sketching their watershed in pencil, so that changes can be made. Once they have a rough sketch the teacher can ask students to justify various choices when planning their watershed. Once the teacher generally approves of the plans the students should then start to color code their watershed and create a key. 

	Explanation:
	Groups of students take turns explaining their watershed and key locations within it to other groups. Students will justify their choices to one another. Students can vote on the watershed that they think was the best planned and will be the easiest to manage. 

	Elaboration:
	The teacher will give a “crisis” situation that will effect all watersheds (forest fire, heavy snowfall, drought year, etc.) and students will have to explain, in writing, how they believe their watershed will be effected by this change and what the stakeholders might have to do in these real life situations. 


	Evaluation/ Assessment*
	Describe your plan for making sure students demonstrate understanding and s se studesdfnts have asasdfachiev these ed the lesson objectives.



Assessment *(I couldn’t get my computer to type in box above):  The teacher will use the student hand out to see if students met the requirements of the game. The students will also be assessed on how they answer the “crisis” situation addressed in the elaboration section. Students will need to answer the following questions also: 1.) What was easy about planning your watershed? What was difficult? 2.) Name different stakeholders represented in your watershed. Pick two specifically and describe each stakeholder’s needs when it comes to water. 
Student Handout:

Watershed Planning Game
Directions: Complete each of the following steps to develop a watershed. EACH BOX ON YOUR GAMEBOARD EQUALS 1 ACRE.
STEP 1: MAKING YOUR GAME BOARD/WATERSHED:
· 40 acres freshwater, rivers, lakes, streams, etc. (light blue)  
· 80 acres wetlands, next to fresh water (light purple)
· 40 acres water used for dams and hydroelectric purposes (tan)
· 240 acres land good for development (light green)
STEP 2: DEVELOPING YOUR COMMUNITY:
· 40 acres for a mine
· 20 acres for water treatment
· 40 acres parks and wildlife
· 40 acres housing
· 80 acres farming (with irrigation canals)
· 20 acres for anything your group wants to add (sports field, garden, park, etc,)
· Road/bridges needs to be drawn in order to connect your community. At least one road must go in and out of town
STEP 3: MAKE A KEY FOR YOUR MAP!
LAWS: Laws must be followed throughout the planning process.

· At least 10% of each type of habitat must be preserved
· Mines must be at least two acres away from all housing, wetlands, and freshwater
· Roads and bridges may cross rivers and wetlands but they must go around large natural areas.
· Roads must be connected to all developed areas of the city.
· There must be NO building over wetlands and freshwater. ONLY parks may partially cover these habitats. Roads and bridges may cross them.  
· All farming areas need access to irrigation canals 
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