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Sitting on the Dock of the Bay,
Watching BOB Float Away

Summary

This activity provides a citizens science approach for instituting a long-term water quality monitoring program using BOB or e-BOB. Basic Observation Buoys (BOB) provide a cost-effective means for students to design, construct, and deploy a moored or drifting data collection system that can be used to monitor four water quality parameters: Dissolved Oxygen, pH, Conductivity, and Temperature. Google Earth is used to assist students in identifying a location to moor BOB to insure accurate monitoring of the selected region while minimizing the influence from adjacent residential and agricultural zones. Students will analyze the data collected by BOB over a 3 – 5 year period to assess the impact of residential development to the estuarine system. This activity is part of a Hydrosphere unit that includes an exploration of local river basins and the surrounding assets and threats to the water quality of the basin. This activity incorporates STEM components via student construction and maintenance of BOB, the utilization of scientific method skills (including hands-on data collection and scientific analysis), and analytical comparisons between the BOB data (collected by the students) with the NERRS moored water quality monitoring data site located nearby. 

(The project outlined in this lesson was implemented to assess the impact of residential development on the surrounding estuarine environment and ecosystem known as Davis Bay. Davis Bay is located in Beaufort, North Carolina and is adjacent to the Rachel Carson Estuarine Research Reserve. The National Estuarine Research Reserves (NERR) governs and monitors the Reserve.)
Key Concepts

· Estuarine ecosystems (biotic and abiotic environmental components)

· Water quality parameters and monitoring

· Technological design (moored data collection)

Objectives

The activities outlined in this unit will allow students to demonstrate their mastery and understanding of Environmental Science by completing the following objectives:

· Use Google Earth software to observe and identify the location best suited to measure water quality parameters for the selected region.

· Record water quality variables and use data analysis over time to determine the impact of residential development on estuarine environments and ecosystems.
· Demonstrate their technology skills to construct and maintain a water quality monitoring station within an estuarine environment.
· Communicate their data and results via a Citizens Science network and SECOORA’s BOB Educational Water Quality Monitoring. 

· Communicate their understanding of environmental and anthropogenic factors that affect water quality parameters at the interface of an estuarine environment and residential development.
Materials

· Google Earth Software

· Educreations Application for iPad

· iPad tablets (one per science team) 

· Materials and equipment for 2 BOBs, including mooring equipment and sensors (See A Manual for Building a BASIC OBSERVATION BUOY (BOB) at this link.)
Procedure

Prior to Day 1: 

* River Basin Background Knowledge – Students should have an understanding of the location, assets, and threats for their local river basin. This site (http://water.usgs.gov/GIS/huc.html) can be useful in locating your local river basin by state.

* Educreations Applications Skills –Students should have the skills for utilizing the Educreations Application on an iPad. Educreations can be downloaded from the iTunes Application Store. Download or Share Google Earth images used in Day 1 to the school network or iPad network prior to the Day 1 activity.
* Water Quality Parameters – Students should have a working knowledge of the appropriate measures for the water quality parameters being installed on BOB (i.e., dissolved oxygen, conductivity, temperature, and pH).
DAY 1: Identifying a location for BOB
1. Distribute iPads and guide students through an exploration of their local river basin using Google Earth. Review terminology and features associated with water quality threats and assets; both environmental and anthropogenic in nature. 

2. Allow students to work in pairs or small groups to locate the selected region and identify any environmental or anthropogenic stressors that may pose threats to the water quality of the bay. 

3. Assist students to continue their exploration by identifying environmental or anthropogenic buffer systems that may influence the water quality of the bay. 

4.  Instruct students to create a key and use the Educreations application to identify the various threats and assets (buffers) to the region. Follow this activity with a class discussion, allowing each student group to share their labeled map with the class. 

5. Merge this observational data on a classroom display system to assist in the discussion and identification of assets and threats identified by the students.

6. Assist students in locating the best site for BOB to be moored for data collection. 

DAY 2 through 5: BOB Construction and Testing

1. Guide students through the BOB Manual and assist them in constructing the framework for BOB 1 and BOB 2. 

2. Test the buoyancy for BOB using an available water source (e.g. pool, nearby river or pond). 

3. Assist students in attaching sensors being used for water quality monitoring. Review content knowledge of each water quality parameter being measured during the calibration and testing processes for each sensor: dissolved oxygen, conductivity, temperature, and pH. 

DAY 6: Deployment and Testing of BOB
1. Secure transportation for students to deploy and test BOB in the selected location. 

2. Record the data set on a data sheet (iPads in waterproof sleeves may also be used in the field for data recording.)

3. Allow students to work in teams to complete their analysis of the initial data collected

CONTINUED MONITORING AND MAINTENANCE OF BOB
Assist students with developing a regular schedule to monitor BOB data at the selected location and to maintain BOB sensors during the long-term study.

Assessment

· Performance—Students will perform regular analyses on the data collected from BOB. The BOB data will also be compared with the NERRS Middle Marshes data to determine variations in the water quality of this region. Students will determine the effects of residential development and run-off to local water quality. Students may also extend the activity and assessment by collecting and analyzing biotic samples from to assess the impact to aquatic life in this region. 
· Product—Students will construct and deploy two BOB water quality monitoring devices in a local river basin and use the data collected to complete a long-term study of the effects of residential development to an isolated section of a local river basin system. Students will upload their data to an XCEL spreadsheet to assist upcoming students in the long-term analysis of the water quality data.
Additional Resources

· http://secoora.org/classroom/BOB_educational_water_quality  - Information and articles on Basic Observational Buoy (BOB)

· http://water.usgs.gov/GIS/huc.html - Information and interactive maps on US river basins
· http://cdmo.baruch.sc.edu/ - Information and data access to National Estuarine Research Reserves
National Standards Addressed:
National Science Education Standards: 

· Unifying concepts and processes in science

· Science as inquiry

· Science and technology

· Science in personal and social perspectives
Essential Science Skills: 

· Ocean Observations

· Career Exploration

Ocean Literacy Standards:

· The Earth has one big ocean with many features.

· The ocean is connected to major lakes, watersheds, and waterways because all major watersheds on Earth drain to the ocean. Rivers and streams transport nutrients, salts, sediments and pollutants from watersheds to estuaries and to the ocean.

· The ocean supports a great diversity of life and ecosystems.

· Ocean habitats are defined by environmental factors. Due to interactions of abiotic factors such as salinity, temperature, oxygen, pH, light, nutrients, pressure, substrate and circulation, ocean life is not evenly distributed temporally or spatially, i.e., it is “patchy”.

· Estuaries provide important and productive nursery areas for many marine and aquatic species.

· The ocean and humans are inextricably interconnected.

· Much of the world’s population lives in coastal areas.

· Humans affect the ocean in a variety of ways. Laws, regulations and resource management affect what is taken out and put into the ocean. Human development and activity leads to pollution (point source, non-point source, and noise pollution) and physical modifications (changes to beaches, shores, and rivers). 

· Coastal regions are susceptible to natural hazards (tsunamis, hurricanes, cyclones, sea level change, and storm surges).

· Everyone is responsible for caring for the ocean. The ocean sustains life on Earth and humans must live in ways that sustain the ocean. Individual and collective actions are needed to effectively manage ocean resources for all.

· The ocean is largely unexplored.

· New technologies, sensors and tools are expanding our ability to explore the ocean. Ocean scientists are relying more and more on satellites, drifters, buoys, subsea observatories and unmanned submersibles.[image: image2.png]


[image: image3.png]


[image: image4][image: image5][image: image6][image: image7][image: image8][image: image9][image: image10][image: image11][image: image12]
[image: image1.jpg]Education and Research: Testing Hypotheses



4

