
From: jwjones4@pacbell.net
To: Bennett, Jim
Subject: Re: Erf large u approx
Date: Thursday, August 01, 2013 10:31:16 AM

its not so bad....
 
drawdown = Q/(4 pi T) * W(u )
 

u= r2 S/(4 T t)
 
use 10 series expansion for u<0.5
use ‘new’ expansion for u>.5
 
calculate W(u ) both ways, then pick one with excel if function
 
=if( u>0.5, Wu(new), Wu(std) )
 
for stepwise pumping, like recovery
 
drawdown (t,r) = Q/(4 pi T) * W(u )  + –Q/(4 pi T) * W(u’)
 
u starts at t=0
u’ starts at pump shutdown or change in pumping
 
if you drop the flow rate, say from 60 to 2 gpm, the –Q is –58 gpm
for full recovery –Q is –160 gpm
 
 
 
 
Jay W. Jones PG, PGP, Ph.D
Environmental Navigation Services, Inc.
760 944 9576
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subject to Attorney-Client Privilege and/or be an attorney work product. If you are not the
intended recipient of this message, you may not disclose, print, copy or disseminate this
information. If you have received this in error, please reply by e-mail and delete the
message.
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From: Bennett, Jim
Sent: Thursday, August 01, 2013 9:55 AM
To: jwjones4@pacbell.net
Subject: RE: Erf large u approx
 
Thanks Jay!  Now to figure it out!
 
 
Jim Bennett, P.G. #7707, CHG#854
Groundwater Geologist
 
County of San Diego
Planning & Development Services
5510 Overland Avenue, Suite 110, San Diego, CA 92123
Phone: 858-694-3820 Fax: 858-694-3373
 
From: jwjones4@pacbell.net [mailto:jwjones4@pacbell.net] 
Sent: Wednesday, July 31, 2013 4:40 PM
To: Bennett, Jim
Subject: Erf large u approx
 
Jim,
 
Here’s the approximation for u>1.  see attached.  its instructive to compare the behavior of
the three calculations near u=0.1
 
>copy of formula from Math Function handbook (Abramowithz and Stegun, 1970)
 
>table showing erf calc, eqn 5.1.56   (eqn 5.1.53 is the one we see used in the Jacob
approx.)
 
>old spreadsheet where I ran both calculations, checked u value, then picked the function to
use.  crude, I’d suggest doing the same but with an IF function based on u
 
should plug in fairly easily...have fun!
 
Jay
 
Jay W. Jones PG, PGP, Ph.D
Environmental Navigation Services, Inc.
760 944 9576
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