GAGING STREAMFLOW GAIN AND LOSS

ABERJONA RIVER, WOBURN, MASSACHUSETTS

Questions (6 Total) - Part I  Streamflow Gain or Loss

Question #1. Based on your calculations in the "Olympia Avenue" and "Salem Street" worksheets, is the Aberjona River between Olympia Avenue and Salem Street gaining water (positive streamflow change) or losing water (negative streamflow change) on the following dates, and if so, at what rate?

Date                             Gain or Loss             Volumetric Rate         Volumetric Rate  

                                                                        gain/loss (ft3/s)          gain/loss (gpm)

December 4, 1985      

January 3, 1986          

Question #2.  When the streamflow increased (gaining) between the two gaging stations, from what sources was additional streamflow derived? When there were losses, where was the water going?

Question #3.  The combined pumping rate of wells G and H during the aquifer test was 1100 gpm. How much of the pumped water on January 3, 1986 is derived from induced infiltration (see Reference Book for discussion of induced infiltration)?  How much of the pumped water is coming from storage in the aquifer?  Give answers in gpm and in percent of the total amount of water pumped. (Show all work.)

Question #4.  Besides inputs and outputs of water discussed in Question #2, what uncertainties or errors may occur in the stream gaging measurements or pumping of well G and H?

Question #5.  During the trial, other possible sources of contamination to wells G and H were introduced by experts hired by W. R. Grace, one of the defendants.  One of these possible sources was the Industri-Plex Superfund Site which is also located along the Aberjona River a few miles north (upstream) of wells G and H.  This site is a known source of heavy metal contamination.  What possible contaminant pathways exist to make the Industri-Plex Superfund Site a pausible source of contamination for wells G and H?

Question #6.  Based on the geologic cross section completed in Chapter 1 - Problem 1 and the surface geologic map in Figure 1.1.3, what geologic unit(s) or material would be more conducive to induced infiltration?  What geologic unit(s) or material would be less conducive to induced infiltration?  What additional field information would be helpful in determining where along the river is losing or gaining water?

Questions (2 Total) - Part II  Temporal Variation of Streamflow

Question #1.  How quickly did the river change character from gaining to losing after pumping started at wells G and H and what was the magnitude of this change?  Based on these observations, how well connected are the aquifer and stream in the area near wells G and H?

Question #2.  Why is there a decrease in streamflow change from -341 gpm on December 9 to -17 gpm on December 16?
