Class Exercise 2: Floodplain recharge experiment


This problem is designed to simulate hydrologic processes in basin-fill aquifer in the western United States. The purpose of the problem is to illustrate how MODFLOW-NWT can be used to simulate floodplain processes. It has been shown that intermittent pooling adjacent to the river is important for wetland riparian habitat. However, levees were constructed along the sides of the river to avoid flooding of agricultural lands, which has affected riparian habitat. Additionally, groundwater pumping has lowered the water table along the river. The concept is to purposefully breech the levees such that flooding occurs during high flows, to emulate predevelopment conditions along the river.

The modeling results also demonstrate several of the options that are available for modeling streamflow with MODFLOW-NWT using SFR2, UZF1, and LAK7 packages.

The physical description of the basin is illustrated on figures 1-4. The principal aquifer is unconsolidated sediments of mostly sand and gravel.  The mountains consist of poorly permeable granite. Upland areas of the basin contribute some recharge to the principal aquifer from small areas in the mountains but most recharge is from perennial streams that enter the basin from the northwest, northeast, and southeast (fig. 1). Due to groundwater pumping in the basin, riparian vegetation no longer grows along parts of the river.


Questions

1. Initially, the floodplain inundates only then flows increase above 2000cfs. A hydrologist studying this river installed a pressure transducer on the floodplain next to the river and measured the depth in the floodplain during a 1 year period. It was determined that the floodplain remained inundated for about 29 days from when the plain was first inundated. Assume the floodplain evaporation rate is known and set correctly in the model. Calibrate the floodplain percolation rate by adjusting VKA until the floodplain drains to a depth of 0.01ft (Lake Stage) after 29 days. Results pertinent to this question are printed to the Lake Package gage output file “UZFtest2.lg1”
2. What is the total recharge to groundwater from the floodplain?
3. The Nature Conservancy is interested in breaching the levee in order to: 1. Increase the period of time of floodplain inundation during each year; and 2. Increase groundwater recharge in order to  raise the water table to support reestablishment of phreatophyte vegetation on the floodplain. You have been asked to use this model to estimate the time of inundation if the levee is breached such that flooding occurs at a flow rate of 200 cfs (levee altitude of 1080 ft) for the same annual streamflow hydrograph. How long does the floodplain remain inundated? What percentage increase in recharge occurs due to breaching of the levee? Does the water table rise to within 10 ft of land surface?
4. [bookmark: _GoBack]How long does it take for the infiltrating water from the floodplain to reach the water table? (pertinent information found in file “UZFtest2.uzf2.”
5. (Bonus question) If there is a drought and the flows are reduced by half (file “UZFtest2_1.tab” how long would the floodplain inundate and how much recharge would occur?
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Figure 1:Model domain and discretization of class exercise 2. A constructed floodplain separated from the river is shown in row 4 and column 5. The floodplain was constructed to allow floodplain inundation during high flow periods.
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Figure 4: Illustration showing floodplain design and hypothetical streamflow hydrograph used in class exercise 2.
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Figure 5: Simulated floodplain inundation
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Figure 6: Simulated floodplain response to levee breach.
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