Name_________________________________


Final Exam Take Home
Due Friday, December 17, 2004
Hydrogeology, EEES 4410/5410 
Dr. James Martin-Hayden
The map shows a beach ridge, back beach lagoon, lake, three streams and two sources of DNAPL contamination.  Your assignment will be to 1) characterize the drainage basin hydrology, 2) characterize the hydrogeology, and 3) characterize the contaminant transport.

http://www.eeescience.utoledo.edu/Faculty/Hayden/jmh/index.htm 

    (The link will be next to Hydrogeology Link.  If there is a problem or if you have questions about the assignment, e-mail me.)

E-mail: jhayden@utnet.utoledo.edu

1. Groundwater drainage basin characterizations 

a) Approximate the area of the drainage basin, AR. (use quarter inch grid graph paper and count the squares)

b) With a rainfall (R) of 0.81 m/yr, calculate the recharge, QR=R(AR in m3/yr assuming no evapotranspiration. (This will be equal to the annual baseflow to the stream)

c) Describe the ground-water/surface-water interactions including the Lagoon and the Lake and the drainage divides between.

2. Hydrogeological characterizations: A fully penetrating well at Point A was pumped at a rate of 420.0 m3/day until the heads come to equilibrium (steady state, i.e. heads don’t change with time, eq. 5.49).  The aquitard beneath the unconfined aquifer is at an elevation of 465.03m (use this to calculate the saturated thicknesses).  Well W1 was at a distance of 5.12m from the pumping well and had a steady state head of 485.08m.   Well W2 was at a distance of 11.35m from the pumping well and had a steady state head of 485.64m.  

a) Analyze the steady state pump test data to calculate the average horizontal hydraulic conductivity.

b) The aquifer consists of interbedded fine sands and silts (about 50% each).  Using the grainsize analyses and the Hazen Method (eq. 3.20), calculate the horizontal hydraulic conductivity (Kh) for each and average them to get the average horizontal hydraulic conductivity Kh = (Ksand+Ksilt)/2. (eq. 3.41)

c) Calculate the vertical hydraulic conductivity Kv = 2/[(1/Ksand)+(1/Ksilt)] and the anisotropy ratio Kh/Kv. (eq. 3.42)

d) Calculate the average linear velocity using the average hydraulic conductivity from the pump test. Vx=(Kh/n)((h/l)

e) Calculate the volumetric flow rate (Q) through a 20m thickness (b) and 15m width (w) using the average hydraulic conductivity from the pump test and using each of the hydraulic conductivities from the grainsize analyses. Q=Kh(w(b(h/l

3. Contaminant hydrogeological characterization:  The dissolved TCE concentration (C) at the source is found to be 252 mg/l emanating from a source 15m in diameter.  

a) Calculate the mass flow from the source: M = Q(C using the average hydraulic conductivity from the pump test and using each of the hydraulic conductivities from the grainsize analyses.

b) Calculate the maximum and minimum velocity each of the hydraulic conductivities from the grainsize analyses. Vmax=(Ksand/n)((h/l)      Vmin=(Ksilt/n)((h/l)

c) Calculate the maximum and minimum time of travel from point A and B to the point of discharge.

d) What percentage of the mass flow will reach the point of discharge first (using the maximum velocity from above)?
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Back Beach Lagoon  (EL 484.73m)
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