TA Manual - Lab


Lab B – KEY:

Pre-Lab Activity:

BE SURE THAT THE LAB ROOM IS SET UP CORRECTLY. 1915, 2001 AND COMPOSITE MAPS SHOULD BE AT FRONT OF ROOM, NOT DISTRIBUTED.

Remind students to work from lab and only use answer sheets to record their responses.

Exercise 1 - (3 points total)
Question 1.a 

From the aerial photographs, reconstruct the path of the main Minnesota River channel before the river system was channelized. Do you think that a single channel dominated the river system or were there a number of separate smaller channels?
Only one channel, but one with a different path than the present. You might also point out that the channel immediately prior to channelization was itself different than the one in 1879. The river had meandered to create more pronounced loops before the Corps started their channelization effort.

Draw the path of the channel or channels prior to channelization 

on the image at right.

Students should be able to easily find three main cutoffs. Note that the northeastern-most cutoff is in the process of being cut off and filled in by deposition.
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Question 1.b

Suppose your lab instructor disagreed about part of your interpretation and thought an area you interpreted to be part of the old channel was instead part of a wetland area. If the class was actually visiting the area, how might you be able to test which interpretation was correct? (In other words, briefly describe what features you might look for in layer of sediment that would allow you to distinguish whether the sediment had originally been deposited in a river channel or a wetlands area.)
You may wish to warn students ahead of time that they have to think this one out on their own. It is not specifically listed in the lab. 

However, it should be a relatively simple matter for them to realize that coarser sediment (sand-sized grains) should dominate in the river fill, while mud characterized the wetlands. As for evidence of past life, mollusks, crayfish and remains of river organisms might be found in the channel deposits, while evidence of organic-rich soils, wild rice or other wetland plants would indicate a wetlands setting.

Question 1.c

Compare the size of the Minnesota River channel in 1878 to the channel’s present volume. In 1878, the Minnesota River was much smaller than the Mississippi River. Now the two channels are roughly the same size. Since climate change cannot account for the observed change in the river’s volume, how might the river’s channelization have affected the size of the river? (Remember that simply changing a channel’s size will not alter the amount of water available to a river system.)
This one might pose a problem if students focus on the changes in the Mississippi’s channel size rather than the Minnesota, so assure them ahead of time that the Minnesota River channel really is larger now than it was in 1879 and carries more water.

The reason for this is in the lab manual. Loss of wetland areas (Minnesota’s lost half its wetlands in the past 100 years) is the cause of the channel’s increase. Without the wetlands to hold water, all runoff now flows directly into the channel. As a result the Minnesota’s size and tendency to flood has increased as a direct result of river management efforts.

FYI: I believe the reason why the Mississippi appears to have gotten smaller over time lies in both the channelization efforts and seven dams that were built upstream of St. Anthony Falls. These dams hold spring runoff to release water during the late summer and early fall to maintain water levels for recreation and transport.

Exercise 2 
(2 points total)
Question 2.a
On the next page, draw a simple map sketch of your channel and your choice of position for the wing dams. On your sketch use a pattern of diagonal lines to indicate where you expect deposition to occur once the water begins to flow. 

Question 2.b
On the next page, draw a simple map sketch of how the river channel appears after adjusting to your river management system. On your sketch use a pattern of diagonal lines to indicate areas where deposition occurred and use short horizontal lines to indicate areas where the channel walls or floor was heavily eroded. 
	Original (‘Natural’) Channel 

& Deposition Prediction
	Managed Channel

	Main point here is to have students make a logical prediction of how the channel will behave. 

Grade on the basis of whether their prediction makes sense, not whether the stream table did, or did not, behave in the predicted manner.

Too many irregularities in the model to hold students accountable for nature!

Drain


	No right or wrong answers here. Just look for evidence of an understanding of the complexity of river flow and problems of prediction.

Drain




Exercise 3 
 (4 points total)
Again be sure to start with the 1915, 2001 and large composite maps at the front of the room. Those should be distributed as the lab groups progress.

Give a different map area to each lab group (maps 10 through 14) for the Lab Handout 1. 

You can use Map 15 as an example if you wish (or for a sixth group depending on your class size). There should be overheads of Map 15 in the lab rooms.

Question 3.a


Draw your management scheme on your copy of Lab Handout 1 (1878-79 Farquhar Survey – Map 10, 11, 12, 13 or 14) and submit that handout with the answer sheet.

Answer for this one depends on map used, but can use the 1915 maps as guide. Look for wing dams being on the inner curve, riprap on the outer.

Closing dams should close off one side of island and secondary channels.

Question 3.b


Once students have completed Exercise 3a, you can give them the appropriate 1915 map (laminated bright yellow sheets). 

There should be two copies of each map.


Compare your plan with the one developed by the Corps for that section of the river (1915 Hoffman Survey – Map 10, 11, 12, 13 or 14). 

Identify any significant differences between the two schemes on your handout by number and in the space below briefly explain the probable consequences of each difference. You do not have to assume that the Corps’ plan was correct. If you think your plan would be more effective, simply explain why that would be the case.

If students missed some areas, they can redeem the points here by logically explaining any difference between the two scenarios.

Exercise 4 
(3 points total)
Once students have completed Exercise 4, you can give them the appropriate 2001 map (laminated color map sheets). 

There should be two copies of each map.


Question 4.a


Compare your section of the river under channel constriction (1915 Hoffman Survey) to its present form (as shown on the 2001 Navigation Charts – Map 10, 11, 12, 13 or 14). Briefly describe the major changes in water volume and continuity of flow that have occurred in the river as a result of lock and dam construction.

There has been a dramatic increase in water level, flooding much more of the river valley area. 

The river itself is no longer a continuously flowing stream though, it has been partitioned into separate pools with only limited contact for migratory animals through locks.

Question 4.b
What role, if any, do the old wing dams and closing dams play in present navigation? Do you think that they have any impact and, if so, do they aid or obstruct present river traffic? 

The wing dams are now actually hazards for navigation. Although many small boats could handle the shallow waters of the flooded pools, but traffic is still confined to the old river channel because of the wing dams.

Exercise 5 
 (4 points total)
Once students have completed Exercise 4, give them the large composite maps that show all three versions of the river (1879, 1915 and 2001).

You should complete the following two essays in the style of explaining what you’ve learned about the historical efforts to ‘manage’ the Mississippi River to a friend or family member. The completed essays are due at the start of the next lab. However, you must complete a preliminary outline of the main points each essay should cover as part of this lab. 

Question 5.a 

Briefly explain the basic idea behind the Corps’ early attempts to ‘improve’ the Mississippi River channel by ‘channel constriction’. In other words, what was the goal of channel constriction and what methods did the Corps use to achieve that goal? What were some of the subsequent impacts of channel constriction efforts on the overall river system? In particular, what was lost from the river valley system the Dakota originally knew?

Outlines should contain basic ideas of channel constriction effort.

For impacts, the most important was some loss of wetland areas as secondary channels were cut off and water diverted to the main channel. But advantage of channel constriction efforts was that the river still mimicked a somewhat natural stream.

Question 5.b
In a similar fashion, explain the main idea behind the Corps’ later attempts to ‘improve’ the Mississippi River channel by lock and dam construction. What were some of the subsequent impacts of lock and dam construction on the overall river system? Again, how does the present river system differ from the one that the Dakota used?

Outlines should contain basic ideas of lock and dam construction effort.

The most important impacts were the flooding of much of the river valley area, the almost complete loss of wetland environment, and the partitioning of the stream into separate pools. Migratory animals now have a formidable obstacle course of locks to run.

Complete your outlines on a separate piece of paper, but be sure to show them to your lab instructor before leaving, so they can sign off on them below.

Before leaving, remember to collect the 1915, 2001 handouts and combined maps so things are set up for the next lab instructor.


Question 5 - Lab Instructor Sign-off: 

__________________________________
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