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Responding to a Disaster: The Gulf Oil Spill Part 1


May 30, 2010 – 2pm
Ring, Ring, Ring! A call from the Coast Guard has just come in. It has been over a month since the April 20th explosion at the Deepwater Horizon oil drilling platform and now the oil has drifted into the mouth of the Mobile Bay. They need your help in forming a response plan to prevent this from becoming an even bigger disaster when the oil hits the coast. You will to need assemble a team quickly and determine how the oil is going to behave in the water, where it is going to make landfall, and who it is going to hurt. The Coast Guard needs accurate information fast so that they can respond before the oil makes landfall. The fate of the Gulf Coast lies in your hands. Good Luck!

Step 1: Form a Disaster Response Team
1. Form a group of 3 – 5 students.
2. Assign each team member a role. The HAZMAT (hazardous materials) Team Leader will lead the group through the different stations and direct the writing of the final report. The other scientists will be “in charge” at the different stations for their specialties. 

HAZMAT Team Leader: ________________________________________

Marine Chemist: _____________________________________________

Physical Oceanographer: _______________________________________

Environmental Scientist: _______________________________________

Wildlife Biologist: ____________________________________________

Step 2: Collect Information on the Spill
As a team you will travel to three different stations to learn more about the oil spill in the gulf. Follow the directions and answer the questions at each station to help you in your final report to the Coast Guard. 

Station #1: What was spilled? 
At this station the Marine Chemist will lead the group in determining what was spilled and how it behaves in water.

1. Examine the sample of crude oil given to you.

Describe the physical properties of the crude oil: color, physical state, smell, viscosity, transparency, etc…



2. Marine Chemist: Slowly add 25ml of crude oil to the bottom of the fish tank by using the syringe with attached tubing. 

Why was the oil released from the bottom of the tank and not from the top? 





Describe what happens to the oil as it is released into the water. Where does it go? How does it behave? What does it look like? 







3. Wait two minutes and then describe the location of the crude oil.

Where is the majority of the oil after two minutes? Why do you think that this is? 






Look at the location of the animals in the aquarium. Which ones are at the greatest and least risk? Why? 







4. Have several people blow across the aquarium in the same direction to create wind. 

What happens to the crude oil when the wind blows? 





5. Let the oil settle for a minute and then use the whisk to stir up the oil in the aquarium. 

What happens to the crude oil now? What might this represent in the actual environment? 







Station 2: Where will it go? 
At this station the Physical Oceanographer will lead the group in determining where the oil will go and which coastlines are at risk. 

1. What information do you think an oceanographer would need to know when determining where the oil will travel? 





2. Find the location of the initial spill on your Gulf of Mexico Chart and mark it with a red star. The coordinates for the Deepwater Horizon oil rig are 28° 44.4' N--88° 23.4W

3. The closest oil to Mobile Bay, is currently at 30° 17.5’N--88° 3.0’W. Mark this point with an orange circle on your Mobile Bay Chart. 

4. Use the weather forecast data to determine which way the wind is blowing and where it is going to push the oil in the next 24 hours. Draw an arrow in the direction that the oil is blowing. Start your arrow at the oil closest to Mobile Bay and have the tip of your arrow point at where on the coast the oil will get pushed. 

Forecast as of 9:11 am CST on May 30, 2010
Synopsis for Destin FL to Pascagoula MS, Including Mobile Bay
May 30th, 2010 = Southwest winds 6 to 12 mph becoming south around 12 mph in the late evening and overnight. Bay waters smooth. 
May 31st, 2010 = South winds increasing to 12 to 18 mph in the late morning. Bay waters smooth becoming a light chop in the late morning. Isolated showers. 
June 1st, 2010 = Southwest winds around 18 mph becoming west 18 to 23 mph after midnight. Bay waters choppy becoming choppy to rough after midnight. Numerous showers and isolated thunderstorms. 

5. Use the map scale and your arrow to determine the distance between the oil in the mouth of Mobile Bay and the point where the oil will make landfall. How far is it away? 



6. Use the 3% rule equations (see handout) to determine how fast the oil is moving and when it will make land fall. Show your work. 

Oil Speed = 


Landfall Time = 


7. What will happen to the oil once it hits land? Do you think that it will stay in one spot or spread across the shoreline? Why? 






8. Does the weather forecast predict a change in wind direction? What other coastlines are at risk? Color the other coastlines at risk in the next 72 hours in yellow. 





9. How might tides or waves affect the oil once it reaches the beach? 






Station #3: Who will it hurt? 
At this station the Environmental Scientist and Wildlife Biologist will lead the group in determining who will be hurt by the oil. 

Use the Environmental Sensitivity Index (ESI) map, legend, and biological information to answer the questions on the next page. 

1. List three different types of shoreline habitats that will be affected if the oil enters Mobile Bay. 




2. List three different types of human use features that would be threatened by the oil. 




3. Look at the fish data on the biological resources page. List three types of fish that will be spawning at this time of year. 




4. At this time of year, what are most of the birds using this type of habitat for? What about the marine mammals? 






5. On the biological resources page it lists numbers for the concentrations of the fish and invertebrates in the area (1 = less, 4 = more concentrated). Give five examples of fish or invertebrates that are highly concentrated in this area. How will our commercial fisheries be affected if the oil threatens any of these species?







6. Environmental Scientist: Pour 25ml of crude oil into each of the sand and the rock cups. Describe how the oil interacts with each one of these substrates.

Sand = 


Rocks = 

7. Environmental Scientist: Often by the time the crude oil reaches the shoreline it has weathered and the physical properties are different. Add about 25ml of weathered crude oil to the other sand and rock cups. Describe how the weathered crude oil interacts with each one of these substrates. 

Sand =


Rocks =



8. Based on your tests, what type of shoreline do you think would be harder to clean after an oil spill, a sandy beach or a rocky shoreline? Why?






9. Wildlife Biologist: Use the ESI maps and what you know about the life cycles, behaviors, and habitats of each of the following organisms to brainstorm how they will be affected by the oil in their habitat. 

Brown Pelican (bird) = 


Bay Anchovy (fish) = 


Eastern Oyster (invertebrate) = 


Bottlenose Dolphin (mammal) = 


Red-bellied Turtle (reptile) = 



Step 3: Final Report to the Coast Guard
As a team combine everything that you have learned from the three stations to make a final report on the next page to the Coast Guard. With your accurate information they will be able to respond to this disaster. 

Date: May 30, 2010
To: USCG Mobile Bay
FROM: NOAA Hazardous Materials Response Division 
SUBJECT: Deepwater Horizon Oil Spill/Mobile Bay Impact
_____________________________________________________________________________________
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Per your request, we have looked at trajectory implications of the Deepwater Horizon oil spill on the Mobile Bay. At 14:00 local time today, oil from the Deepwater Horizon oil spill was reported at the mouth of the Mobile Bay.  The location of the oil was given as 30.17°N, 88.05°W. The USCG has requested a forecast for the movement of the released oil, and a summary of the resources at risk.
Time and place of first shoreline impact: ____________________________________________________
Locations of other impacts over the first 24 hrs:______________________________________________
_____________________________________________________________________________________
Types of shoreline impacted:_____________________________________________________________
_____________________________________________________________________________________
Biological Impacts (animals, fisheries, habitats, etc…):_________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Impacts to Human Uses (recreation beaches, marinas, boat launches, etc…):_______________________
_________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
We report that the summary above is accurate given the current weather data. If weather conditions change, please let us know ASAP, as it would affect any trajectory implications. 



(sign team member signatures above)
Student Handout
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Responding to a Disaster: The Gulf Oil Spill Part 2


Yesterday was a stressful day of determining the response to oil entering the Mobile Bay from the Deepwater Horizon oil spill. Now the main objective of your team is to find the best possible methods for removing the oil from the Gulf. To do this you will need to test different methods in the lab to determine the best methods for cleaning the oil from the water, shoreline, and animals. 

Step 1: Reassemble Your Team
Form a group with the same team members as yesterday with the same responsibilities. The team leader will lead the team and the other team members will be responsible for each of the different spill areas. 

Step 2: Form a Plan
Before you start testing different methods of cleaning up the oil, you will need to form a plan for what types of methods you are going to test. For each area you will need to brainstorm three different methods that you intend to test in the lab. The materials that you have to choose from are located in the bins at your work stations. You can repeat methods/materials in the different areas.

Open Water: Using what you learned yesterday when you observed the oil in the aquarium, describe three methods that you would like to test to get the oil out of the water. 
1.
2.
3.
Shoreline: Using what you learned yesterday when you observed the oil in the sand and rocks, describe three methods you would like to test on the shoreline you were given. 
	1.
	2.
	3.
Animals: While keeping in mind that you do not want to hurt the animals, describe three methods you would like to test to clean the animals (feathers, fur, shells).
	1.
	2.
	3.
Step 3: Test Your Methods
Test the methods that you described on the previous page on your different areas. As you test your methods, fill in the charts below with the positives and negatives of each method. 

Area #1: Open Water
Marine Chemist and Physical Oceanographer: Pour 25mL of oil into your container of water. Wait one minute for the oil to settle and then begin testing your methods. You may need to rinse out your container and reset your area between each method test.





Area #2: Shoreline
Environmental Scientist and Physical Oceanographer: Add the oil to the shoreline substrate given to you and test your shoreline methods in separate cups. 




Area 3: Animals
Wildlife Biologist and Environmental Chemist: In the tray add a small amount of oil to the feathers, shells, and fur. Then test your methods for removing the oil from the animals. 



Step 4: Analyze Your Results
As a group analyze the results from your tests and answer the following questions. 

1. Which one of your methods worked best for removing the oil from the water? Why? 






2. How could you scale that method up to actually be used in removing the oil from the water in the Gulf of Mexico? 







3. Which one of your methods worked best for removing the oil from the shoreline? Why? 





4. How could you scale that method up to actually be used in removing the oil from the shorelines in the Gulf of Mexico? 






5. Which one of your methods worked best for removing the oil from the animals? Why? 






6. How could you scale that method up to actually be used in removing the oil from the water in the Gulf of Mexico? 







7. What are some of the drawbacks or negatives about some of the methods that you tested? 







8. If these methods were actually used in the Gulf of Mexico, what are some of the environmental impacts that might occur as a result of the clean up? 





9. What are some of the actual methods you saw or heard of from the clean-up effort in the gulf?  
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