GEOL 115: Environmental Geology








Fall 2008
Lab: Determining the 100-year floodplain of the Chippewa River
In this lab we will be calculating the recurrence interval for the eight highest annual water levels measured at a gaging station on the Chippewa River in Eau Claire over the last 99 years. The Chippewa River is dammed to the North, this helps control the amount of water flowing through the river at any given time. As a result occurrence of high water levels are moderated, however, high water levels do still occur. In this lab we will be using topographic maps of Eau Claire and the campus to evaluate the effect of flooding from a 100 year flood. Below you will see the stage and date of the ten highest water levels recorded by the United States Geological Survey at a gaging station located on the Chippewa River by Water Street. 
Recurrence interval

To calculate the recurrence interval we need data of the discharge or the stage of the river. The recurrence interval tells us how often this level of discharge or stage occurs over the time period for which we have data. To calculate the recurrence interval for this data set which was collected over 99 years, you first need to rank the events. The event with the highest stage should be number 1, second highest number 2 etc. 
When you have ranked the events, calculate the recurrence interval using the equation below.

 
R = (N+1)/M
R = recurrence interval
N = number of years
M = ranking of annual maxima
	Historical Crests
	Rank
	Recurrence Interval

	776.20 ft on 04/14/2002
	
	

	777.00 ft on 09/10/1938
	
	

	781.00 ft on 09/01/1941
	
	

	778.50 ft on 05/03/1954
	
	

	779.60 ft on 04/02/1967
	
	

	778.90 ft on 06/21/1993
	
	

	774.90 ft on 04/21/1996
	
	

	774.50 ft on 04/13/2001
	
	


1. According to this data set, what is the stage of the Chippewa River during a 100-year flooding event?
2. According to this data set, what is the stage of the Chippewa River during a 25-year flooding event?

On laminated 1:24000 topographic maps of Eau Claire East and West outline the contour line closest to the 100 the year flood level along the river (with a dry erase marker). Shade the area between this outline and the river. 
3. During a 100-year flood what would happen to the shaded area?

4. Look at the shape of Putnam Park. How do you think Putnam Park got this shape?

5. The neighborhood located between Putnam Park and the Chippewa River is built on sediment. How was this sediment transported to its current location?
6. Look at the Chippewa River Valley from below Dells Dam to the edge of the map. Where along the river would a 20ft increase in stage result in flooding of the largest area?

7. On the attached topographic map of campus identify and sketch the path of Little Niagara Creek through campus.

The library is located right next to the creek, what would happen if the water level in the creek reached an elevation of 771 ft?
During very extreme flooding events the water from the Chippewa River can back up into Little Niagara, which raises the water level in the creek to the level of the river. The river level by Little Niagara would be approximately 1ft lower than the stages measured at the gaging station. Now shade the area of campus that would be flooded during a 25-year flood of the Chippewa River.

In a different color shade the area of campus that would be flooded during a 100-year flood of the Chippewa River.

8. A flood gate is located on the Little Niagara Creek downstream from campus, but upstream from where Little Niagara discharges into the Chippewa River. During high water levels in the Chippewa River this floodgate prevents Chippewa River water from backing up onto campus. While the floodgate is down, water is pumped out of Little Niagara and dumped into the river. Why do you think this is done?

9. Can the flood gate help protect the campus from being flooded during a 100-year flood would (explain)?
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