Homework #8:  Construction of a Simple Conceptual Model
John Redmond Reservoir is a large, man-made lake located in east-central Kansas.  The reservoir is principally fed by the Neosho River and its tributaries and supports various industrial, domestic and agricultural uses.  The reservoir is approximately 9400 acres in size and has a maximum depth of 12 feet.  The reservoir has had considerable issues during its life span with siltation (accumulation of sediment originating from upstream remaining in the reservoir even as water is released).  This has reduced storage capacity within the reservoir and could potentially cause major problems for flood control or water availability during droughts.  

Using the materials referenced on the tables provided below and further information in the two linked geologic reports, answer the following questions regarding the reservoirs, fluxes, sources and sinks of the material flowing in and out of John Redmond Reservoir.  

http://pubs.usgs.gov/sir/2010/5191/pdf/sir2010-5191.pdf
http://www.kwo.org/reports_publications/Reports/Rpt_KDHE_SCSites_SedLdAssessmen_Redmond_050207_cbg.pdf
	
	Neosho River near Americus
	Cottonwood River near Plymouth
	Neosho River at Burlington

	Regulated Drainage Area (mi2)
	246
	209
	3015

	Unregulated Drainage Area (mi2)
	376
	1540
	27

	Sediment Load (tons per year)
	207,500
	620,100
	100,730

	River Flow (million acre feet)
	0.21
	0.61
	1.10

	Amount of Sediment from Regulated Drainage Area (%)
	6
	0.6
	9

	Nitrogen in Sediment (mg/kg)
	2500
	2000
	1800

	Phosphate in Sediment (mg/kg)
	1100
	900
	600

	Carbon in Sediment (% TOC)
	1.9
	1.5
	1.0


Table 1.  Total water flow, sediment deposited, nutrient and carbon content of sediment, and source area for the John Redmond Reservoir as measured over the 2007 sampling year.  

1.  Make a simple sketch to show water and sediment flux in and out of the reservoir using the information in Table 1.  Be sure to include all sources for the sampling points, all fluxes and the sink at John Redmond.  Note that the regulated release area is at the spillways upstream of John Redmond and the unregulated area is everywhere between those points and John Redmond.  

2.  What is the turnover time for the water in the reservoir?  Ignore evaporation or any withdrawls directly from the reservoir by domestic, industrial or agricultural uses. 
3.  The data for nitrogen, phosphorous and carbon content in the sediments has not been made publically for this location.  The totals here are estimated from another lake in Kansas that has similar land use upstream.  Using these amounts resketch your diagram to show nitrogen, phosphorous and carbon fluxes and storage in the solid phase.  The carbon totals are percent mass.
4.  During the study year of 2007, the reservoir lost between 1.4 and 5 % of its remaining water storage area.  In future years, what should happen to the turnover time of the water in reservoir?  Explain your answer.
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