CASE STUDY TEMPLATE FOR PLUME CHARACTERIZATION

Overview and purpose

Objectives--learn to do a complete hydrogeologic analysis of a contaminated site from real world data.  Student could be asked to write up a consulting report containing the information requested below. 

Introduction-- the site in question; one paragraph  

1. Provide topographic map and/or air photo with wells and other pertinent information plotted on it.

Site Geology--brief description of the site

1.  Provide ~ 5-20 well logs in some readable fashion. Well construction. 

Task-- Prepare appropriate maps from well logs, showing salient aspects of the thickness and types of aquifer materials involved; e.g. structure map, isopach maps, etc. as appropriate. 

Site Hydrogeology

    1.  Provide synoptic depth to water levels and elevation of top of casings of  5-20 wells in some readable fashion--if you have it, more than one time. 

Task 1-- Prepare water table map; potentiometric map (if appropriate), flow lines from contaminant source. 

Task 2.--Evaluate the anisotropy of the aquifer by looking at K data (provided in a table from the wells) or calculate K data from slug tests. Estimate probable anisotropy from sediment/rock characteristics and literature (table provided). 

Task 3--Prepare a hydrogeologic cross section with equipotential lines along the flow path from the contamination to designated receptor or distance. Show flow lines. Address the issue of anisotropy using vertical exaggeration.

Task 4-- Calculate the seepage velocity of ground water along the flow path in task 3.

Task 5-- Calculate the discharge/unit area along the flow path from the contamination

Site Contamination 

      1.  Provide ~ 5-20 synoptic chemical analyses of water from monitoring wells in readable fashion, and source chemical composition  

Task 1-- Synoptic Contour contaminant plume(s) based on the tabulated data as pertinent. This is not trivial. Average contaminant concentration? Contamination at the water table? Center of mass of contamination? 

Equal contour interval or contour ranges of contamination? Depends on the data.  

If multiple contaminant plumes, explain reasons why they might not be the same (e.g. BTEX versus MTBE; Cl versus Fe).  

Task 2.--Draw hydrogeochemical cross sections showing isolines of equal concentration (or ranges)   along the same cross section previously evaluated. Explain differences.  

Task 3-- Which contaminant constituents are conservative and which are not and why not?

Task 4 --Prepare a concentration distance profile along the flow path. Determine the seepage velocity from the breakthrough curve (50% of assumed Co). Does it agree with your v determined from Darcy's Law?  If not, why?

Task 5--What might you do to clean up the plume?

Many other variations on the problem from here, if you want to address remediation. 

