Simonton Has a Problem!
Purpose: 
The purpose of this assignment is to give the students an appreciation for how an understanding of geologic processes can guide in making informed decisions regarding land use. It also allows them the opportunity to use and interpret real data, thereby learning science by doing science. Lastly, they have to communicate their results in a written report.
Preparation:
The instructor must have already taught the following concepts:
Recurrence Interval  (RI)and Exceedence Probability (P)
Scales (including representative fraction scales) – 
Patterns of river migration associated with meandering rivers, including lateral migration and meander cutoffs.
The Assignment:
Part 1 of this assignment requires the student to determine the recurrence intervals (RI) and exceedence probabilities (P) of all historic floods at least as large as that which occurred in 1994. Typical student questions include:
“What N should I use?” Students must realize that even though they are ranking only a subset of the total record (in this case the 10 largest floods), The formula for recurrence interval uses N= total years of record (in this case 82 years)! 
“How many decimal places?” Students often typically a calculator or formula function in Excel to calculate RI and P values for the floods. The results are often reported to 6 or 8 decimal places! This is a good place to discuss the concept of significant figures. It’s probably best to stick to no more than 3 significant figures.
“What do I do in the case of a tie?” There are examples where the same discharge was reported for floods occurring in two different years. Students can either 1) treat it like a tie in a sporting event and assign the same rank to both and skip the next rank (e.g. 1,2,2,4 etc); or 2) Arbitrarily select one flood as larger than the other (as these floods have the same discharge only because of rounding). 
“Why use logarithmic graph paper to plot the results?” The frequency distribution of hydrologic events is often “log-normal”, meaning they plot as a straight line on logarithmic graph paper. This allows us better accuracy in extrapolating the data to estimate the 100 year flood (as we rarely have 99 years of record needed to calculate such an event). In addition, it allows us to “smooth” the curve in the event of an unusually high flood of record.
Part 2:
This part of the assignment allows the student to work with maps, map overlays, and scales to measure patterns of erosion. These measurements allow the calculation of erosion rates by which future erosion can be predicted. Student issues typically include:
“How can I determine the distance, there is no bar scale” The students need to understand that the map is reproduced at a scale of 1:24000, meaning 1inch on the map is = 24,000 inches on the ground, i.e. 1 inch= 2,000 ft). Thus 0.5 inch = 1,000 ft.  This type of scale is problematic, however, as it requires the instructor to reproduce the map with no enlargement or reduction. For this reason, you may prefer to add a bar scale which cannot change with reproduction.
“How do I overlay the maps?” The student needs to place the tracing of the1995 map over the tracing of the 1958 map and trace the eastern bank of the river. He or she should then color the areas where land was gain (i.e. net deposition) yellow, and color the areas where land was lost (i.e. net erosion) red. Computer-savvy students can do this using a computer (e.g. Photoshop), whereas others will use a light table or even holding the paper up to a window. Be sure an remind them to line up the maps using features that haven’t changed during the time interval (e.g. roads, houses, railroad tracks). 
“How does this give me erosion rates?” Many students have to be told the erosion rate (in ft/yr) is the total distance measured/37 yrs (the time interval between the maps). The erosion rates are slightly difference on the North and South sides of the meander neck. They can calculate them separately or add the losses on either side to calculate the net land loss.
“How long before a meander cutoff happens?” Take the width of the meander neck in 1995 (~1500 ft) and divide it by the calculate rates of land loss (~38 ft/yr). This suggests the neck cutoff will occur within 40 yrs (by 2035).
“What does this have to do with the levees?” Levee system B designed to protect Section I is located in the area of rapid erosion. There is no way it could last 50 years (or even 10) without stabilizing the riverbank).
“The 2008 Google Earth image doesn’t show the amount of erosion I predicted! What did I do wrong?” Students need to understand the assumptions and potential sources of errors. It’s hard to accurate measure distance at this small scale. The distance measured on Google is clearly more precise (though it clearly can’t be read to a 100th of a foot, as reported!)  In addition, some errors could also have occurred in reproducing the maps, thus altering the scales. In addition, erosion occurs during floods which vary in magnitude from year to year. Thus an interval of lower floods should reasonably be expected to result in lower rates of erosion. Lastly, It is possible that attempts have been made to stabilize the river bank where it is threatening roads, thereby reducing the observed erosion rates (there is some reason to believe this is occurring!).

Good Luck!!
