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Carman Lake:

A Watershed 

Management Simulation

	Lead Staff Member 
	Time Allotment 

	Dan Shepardson
	2 hrs./simulation


Overview

	Carman Lake is a watershed management simulation that involves learners in making best management practice decisions for the watersheds surrounding Carman Lake.  Learners make decisions about the implementation of different management practices designed to reduce phosphorus levels in Carman Lake.  Learners must consider different stakeholders and finances in making their management decisions.   


Instructional Cluster

	· Sense of Purpose
	(  Eliciting Ideas
	(   Engaging Learners 

	Learners make watershed management decisions in order to successfully manage the phosphorus levels of Carman Lake.  These decisions have both financial costs and user impacts.
	Learners brainstorm a list of stakeholders and issues that might be considered when making watershed management decisions.
	Learners conduct the Carman Lake simulation making management decisions that take into consideration stakeholders, finances, and phosphorus levels.  Learners than analyze the results of their decisions in order to make future management decisions.

	· Developing and Using  

Scientific Ideas 
	· Reflecting on Ideas and Experiences 
	(   Assessing Progress  

Learners’ posters are assessed for understanding.

	Learners’ view information on various management practices in order to make informed decisions.  Learners’ interpret the results of their management decisions in order to make future decisions about best management practice.
	Learners reflect on their ideas and experiences by checking the evaluation report after each year, as well as through the construction of a poster that presents their management decisions and the impact of those decisions. 
	


	Objectives

(  To understanding the relationship between land use patterns and watershed quality, specifically phosphorous levels of Carman Lake.

(  To understand that different 

stakeholders have different views about how watersheds should be managed and what constitutes best management practice.

(  To understand several management techniques for reducing phosphorous levels of lakes.


	Materials

	
	· The Carman Lake Project CD produced by EcoLogik

	
	Safety Issues/Precautions  

	· 
	


	Background 



	The Carman Lake project is a watershed management simulation wherein learners make management decisions designed to maintain appropriate levels of phosphorus.  The management decisions learners make impact Carman Lake users, as well as finances.  The goal of the simulation is to make management decisions that maintain low phosphorous levels in Carman Lake while obtaining positive ratings from user groups and remaining within budget, finance guidelines. Phosphorous is considered a limiting factor in lakes and reservoirs and is the parameter monitored for this simulation.

	Procedure

1. Have learners brainstorm a list of stakeholders and issues that might be considered when making watershed management decisions.

2. Introduce learners to Carman Lake by:

· Informing them that they will be making watershed management decisions to manage Carman Lake.  Their responsibility is to successfully manage the lake by maintaining appropriate levels of phosphors.  They will make various management decisions that have both financial costs and user impacts.  Phosphorous is considered a limiting factor in lakes and reservoirs and is the parameter monitored for this simulation.  The goal is to manage Carman Lake in such away to maintain low levels of phosphorus, keep interest groups happy, and remain within budget.

· Have learners review the introduction on watersheds and complete steps 1-5 over viewing the simulation: step 1, making your reservoir; step 2, how the model works; step 3, viewing data; step 4, looking up vocabulary; and step 5, making management decisions.

· Inform learners that for this first experience every group will design a similar reservoir, but will be able to make their own manage decisions.  In this first simulation the reservoir design is controlled and the management decisions become the variable that will be compared.

3. Overview the steps involved in designing the reservoir, Carman Lake:

· Select region that best matches your location.  For this lesson select the Midwest region.

· Design the reservoir in terms of surface area and depth.  For this lesson set the surface area at 5000 acres and the water depth at 20 feet.

· Set the watershed ratio, the area of land drained by the watershed.  For this lesson select a ratio of 10.

· Select the land use allocations for both watersheds.  For this lesson select the following for both watersheds:

Feedlot 5%

Pasture 15%

Urban 25%

Rowcrop 20%

Forest 35% (automatically set based on other land use selections)

4. Inform learners that they will run the simulation for 20 years, 1 year at a time (learners make management decisions after each year), and that for the first 4 years they will follow the instructor, with the last 16 years ran at their own pace.  This is to introduce learners to the management decisions, interest groups, reservoir management, finances, and phosphorus readings.

Management decisions:

Reservoir level, by controlling reservoir volume

Phosphorus reduction techniques

Evaluation dimensions (Parameters affected by management decisions):

Hiking

Swimming and Boating

Fishing

Finances

Phosphorus levels

People (Provide information for making management decisions):

Land Manager

Outdoor Enthusiast

Aquatic Biologist

Fishing Enthusiast

Boating and Swimming Enthusiast

5. Be sure learners check the evaluation report after each year.  This provides them with information on how they are doing as the reservoir manager.  Also reports on changes in phosphorus levels based on land use patterns.

6. Have learners complete the Watershed Management Log (Appendix).  At the end of the management period, learners are to prepare a poster to present to the class about their management decisions and how those decisions impacted Carman Lake and the lake users.  You may want learners to answer the following questions to ensure they understand the issues, people, and management practices involved in managing Carman Lake:

In what ways are the stakeholders’ views about managing Carman Lake similar and different?

What management practice would the outdoor enthusiast, the aquatic biologist, the fishing enthusiast, and the boating and swimming enthusiast view as the best?  Why would this practice be viewed as best management? 

Why is phosphorus an important parameter to monitor in lakes?
7. To assess learners’ posters you may wish to brainstorm a set of criteria with learners to be used to assess their posters.  You may want to assess learners’ posters in terms of:

Does the poster present phosphorus data documenting the effectiveness of their management decisions?

Does the poster clearly describe their management decisions?  The impact of those decisions?

Does the poster provide evidence of stakeholder ratings? Finances?

Does the poster explain why phosphorus levels were changed by management decisions?

8. Instructional variations, to be used after learners have experienced the simulation       

in a controlled manner:

Have learners design their own watershed, but implement similar management practices to see how watershed size and various land use patterns affect Carman Lake.

Keep watershed size and management practices consistent and change land use patterns to determine the impact on Carman Lake.

Have learners take on the role of one of the interest groups and as a team reach decisions about best management practices for Carman Lake.

Allow learners to generate their own research question and design the simulation to answer that question.




	National Research Council Science Education Standards




Professional Development

	Professional Development Standard A  Professional development for teachers of science requires learning essential science content through the perspectives and methods of inquiry.

· Involve teachers in actively investigating phenomena that can be studied scientifically, interpreting results, and making sense of findings consistent with currently accepted scientific understanding.

Professional Development Standard B  Professional development for teachers of science requires integrating knowledge of science, learning, pedagogy, and students; it also requires applying that knowledge to science teaching.

· Address teachers’ needs as learners and build on their current knowledge of science content, teaching, and learning.

· Use inquiry, reflection, interpretation of research, modeling, and guided practice to build understanding and skill in science teaching




Teaching  

	Teaching Standard D  Teachers of science design and manage learning environments that provide students with the time, space, and resources needed for learning science. 

· Structure the time available so that students are able to engage in extended investigations.

Teaching Standard E  Teachers of science develop communities of science learners that reflect the intellectual rigor of scientific inquiry and the attitudes and social values conducive to science learning.

· Enable students to have a significant voice in decisions about the content and context of their work and require students to take responsibility for the learning of all members.




Inquiry 

	As a result of activities in grades 5-8, all students should develop understandings about scientific inquiry.

Identify questions that can be answered through scientific investigation.

Design and conduct a scientific investigation.

Use appropriate tools and techniques to gather, analyze, and interpret data.

Develop descriptions, explanations, predictions, and models using evidence.

Think critically and logically to make the relationships between evidence and explanations.

Communicate scientific procedures and explanations.

	


Content 

	Content Standard F  Science in Personal and Social Perspectives

As a result of activities in grades 5-8, all students should develop understanding of

Populations, resources, and environments.

	


	References

	NRC (1996).  National Science Education Standards.  Washington, DC: National Academy Press.

	Resources

	EcoLogik.  The Carman Lake Project CD-ROM. http://www.biology.iupui.edu/Carman/


Appendix:  Watershed Management Log
Carman Lake Management Team:  ___________________________________________

_______________________________________________________________________

	Year
	Reservoir

Level 
	Phosphorus

Level


	Stakeholder

Data


	Finance

Data
	Management

Decision

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
	
	
	
	
	

	9
	
	
	
	
	

	10
	
	
	
	
	

	11
	
	
	
	
	

	12
	
	
	
	
	

	13
	
	
	
	
	

	14
	
	
	
	
	

	15
	
	
	
	
	

	16
	
	
	
	
	

	17
	
	
	
	
	

	18
	
	
	
	
	

	19
	
	
	
	
	

	20
	
	
	
	
	


Overall conclusion about management teams effectiveness and evidence supporting conclusion (What did you do? Why did you do it? Why do you think it worked or didn’t work?):

�





�








[image: image3.png]


Funded by the National Science Foundation 

            Carman Lake: A Watershed

Grant 9819439-ESI



                 Management Simulation

Opinions expressed are those of the authors                                  
1

and not necessarily those of the Foundation.






