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Skinner, Corey 

From: Charles G. Brockway [charles.g.brockway@brockwayeng.com] 

Sent: Thursday, April 30, 2009 2:58 PM 

To: Skinner, Corey 

Subject: Transfer No. ?? -- Dawson 

Attachments: Page from Todd(l980).pdf; Stream-aquifer analytical1 revised.pdf; Curve fit to Glover & 
Balmer.pdf 

Corey , 

I checked my spreadsheet and it seems I made the same error I made 7 years ago for the Burdick transfer 
because I didn't change the spreadsheet back then! Thanks for pointing this out. 

The Glover & Balmer curve for QslQ can be fit extremely well using a second-order polynomial. See attached. I 
revised the stream-aquifer spreadsheet to use the fitted equation, and calculated that with a well 175 feet from the 
river, the 50% depletion in 24 hours criteria can be met. FYI - also attached is the page from Todd (1980) which 
reproduces the Glover curve. 

It should not be problem for Mr. Dawson to locate the well 175 feet from the river rather than 200 feet as originally 
planned. 

Thanks, 
Chuck 

Charles G. Brockway, Ph.D., P.E. 
Brockway Engineering, PLLC 
2016 Washington Street North, Su~te 4 
Twin Falls, Idaho 83301 
(208) 736-8543 
charles g brockway@brockwayeng cotn 



GROUNDWATER HYDROLOGY 
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Fig. 4.22 Graph for determining - 
the portion of well discharge fur- 
nished by a nearby stream (after 
Glover and BalmerZ0). 
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Well Flow Near Other Boundaries. In addition to the previous 
example, the method of images can be applied to a large number of 
groundwater boundary problems. As before, actual boundaries are 
replaced by an equivalent hydraulic system, which includes imag- 
inary wells and permits solutions to be obtained from equations 
applicable only to extensive aquifers. Three boundary conditions 
to suggest the adaptability of the method are shown in Figs. 4.23 and 
and 4.24. Figure 4.23 shows a well pumping near an impermeable 
boundary. An image discharging well is placed opposite the pump- 
ing well with the same rate of discharge and at an equal distance 
from the boundary; therefore, along the boundary the wells offset 
one another, causing no flow across the boundary, which is the 
desired condition. Figure 4.24~ shows a discharging well in an aqui- 
fer bounded on two sides by impermeable barriers. The image dis- 
charge wells I, and I, provide the required flow but, in addition, 
a third image well I3 is necessary to balance drawdowns along the 
extensions of the boundaries. The resulting system of four discharg- 
ing wells in an extensive aquifer represents hydraulically the flow 
system for the physical boundary conditions. Finally, Fig. 4.24b pre- 
sents the situation of a well near an impermeable boundary and a 
perennial stream. The image wells required follow from the previous 
illustrations. 

For a wedge-shaped aquifer, such as a valley bounded by two con- 
verging impermeable barriers, the drawdown at any location within 
the aquifer can be calculated by the same method of images.62 Con- 
sider the aquifer formed by two barriers intersecting at an angle 
of 45 degrees shown in Fig. 4.25. Seven image pumping wells plus the 







Polynomial Fit to Glover and Balmer (1954) curve for QsIQ 
Brockway Engineering 4130109 

QsIQ from 
x' curve 
0 1 

Brockway Engineering, PLLC 4/30/2009 Curve fit to Glover & Balmer.xls:Sheetl Page 1 


