Name:______________________________________Aquifer:_________________________

Recharge Well #_____________________________Measured Eh=______________________
Discharge Well Number_____________________Measured Eh=_______________________
This is a take home exam, due Monday 4/25 in class at 3:00.  Each question in this exam represents a required element of your final project, and the product and approach from this exam should be incorporated into your project write up.  Complete your calculations on blank sheets of paper, enter your final answer in the blanks provided, and attach your work to the back.  Please enter above the name of your aquifer, the TxWDB well number for your upgradient recharge well and discharge well, and the measured Eh.  Assume 25C unless otherwise indicated.  Please be sure to use wells that have the information required (oxygen, Eh, nitrate, etc).  If your first choice is missing data, find another, or if necessary use more than one well.  
1. For your recharge well calculate the Eh and pe of the water using the oxygen couple, and the Sato DO peroxide couple, and compare your results.  Report Eh in mV.  

Dissolved Oxygen Concentration:  ppm=__________Po2=______________

O2/H2O Eh=______________pe=_______________
O2/H2O2/H2O Eh=______________pe=_______________
2. Calculate the Eh of the water in your recharge and discharge well using either the NO3-NH4 couple, or the NO3-NO2 couple.  Use that value to calculate the activity of hydrogen sulfide that would be in equilibrium with the activity of sulfate.  Do one by hand, 

Eh: Recharge:___________________________Eh Discharge_________________________
[SO4}=____________  [H2S] if reported______________________________
(H2S) Recharge________________________(H2S) Discharge_________________________
3. Calculate the Eh using the Fe2+-ferrihydrite couple.  Assume the total iron concentration is all as ferrous iron.  Assume ferrihydrite is the controlling phase.  Use this Eh to calculate the activity of methane that would be in equilibrium with carbon dioxide.  
Eh: Recharge:___________________________Eh Discharge_________________________

(CH4)aq Recharge________________________Eh Discharge_________________________

4. Grad Students:  Calculate the Eh in the wells in the 100 series using the Fe2+- Fe3+ couple, using the reported ferrous against ferric, or the ferrous against the difference between total iron and ferrous iron.  Compare your results to the ferrihydrite couple, as well as the other available couples and discuss.  
