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Essential Questions (   

Is nutrient loading a problem in our watershed? 

Where do the nutrients that arrive in our watershed originate from? 

What can be done to alleviate problems that may occur? 
The Problem (
Estuaries are home to an array of organisms and represent delicate ecosystems. Our estuary (Elkhorn Slough) is host to numerous human activities, including agriculture, recreation, transportation, fishing and energy production. Do these activities add additional nutrients to the slough? Are they changing the delicate balance of life in the slough? 

You have been asked to study the possible effects that these activities may have on the slough. You have been given four large buoys that you can attach a variety of sensors to in order to collect in situ data. Where will you put them and why? What do your results tell you about what is happening? Is there anything we can do to improve the situation? 

There are already buoys monitoring Monterey Bay that you can access to use in your data collection. 

Process: 

∙ Identify a waterway (use the slough or your own local waterway, if data available)

∙ Watershed mapping, map the watershed your slough is part of in order to get a bigger picture of the area that influences the slough. 
∙ Identify possible sources of point and non-point source pollution in this watershed, display visually on watershed. Using a watershed model (or making one) is a great way to illustrate this point. 
∙ Determine locations you would like to put your buoys and what types of data sensors you would like to equip them with. 
∙ Begin collecting data on you buoys using the real time data collection link. Analyze data collected for correlations. 
∙ Make a hypothesis of what is going on. How would you further be able to test this? What other information would be useful to have? Prepare a brief reporting your conclusions, give evidence and reasons for additional research. 
∙ Now that you have all of this information what do you do with it? Can you help the greater community with what you have learned? How will you do this? Keep in mind all of the different stakeholders on the slough (farmers, power plant, fisherman, recreational users, etc.) How can you make this a better estuary for everyone without hurting anyone’s feelings? Plan your next step; you will have to present your plan to the class. 
Teacher Tips: 
· Students may work on this individually or in small groups

· Amount of data used should be enough for students to see the tidal pattern between salinity and nitrate. As more data becomes available patterns may be visible between chlorophyll and nitrate (blooms)
· Students may not place their buoys in the same locations that the MBARI scientists did, give them the data relevant to buoys that closely match. If they do not put a buoy in the Old Salinas River initially, have them analyze their data and try to determine what the missing piece might be - they can reposition buoys based new ideas.  

· You can use this problem not only as a lesson/unit but as an example of the process that real scientists go through. Sharing with your students what the MBARI scientists did as they went through this same process. 
· If your students access the data themselves make sure that they pull up data that has actually been collected (it will let you graph data when none has been collected)
· Putting the needed data into an excel file for your students to graph themselves may work out better in the long run – recommended

· A final assessment could be a mock town meeting or forum with different students playing the roles of the differing stakeholders. 
· If this is not done on the Elkhorn Slough you can do it on another local waterway that has data available or you can do it on a waterway with not data available and have your students create a plan to implement data collection on that waterway. Students could actually present their plan to a real audience, i.e. Town Planning Board. 

Extensions: 

∙ Have your students read the “Muddied Waters” chapter in Oceans End by Colin Woodard. Use this reading as a discussion piece on other waterways that bring nutrient loading pollution to the Ocean. In this case the loading helps to create a dead zone in the Gulf of Mexico. 

∙ Research the dead zone in the Gulf of Mexico (due to nutrient loading from the Mississippi), compare and contrast this situation to the Elkhorn Slough

