
Lecture Notes 5 

Soil vapor extraction 

Pr= pressure at radial distance r =0.91 atm 
Pw= pressure at extraction well= 0.9 atm 
PRI= pressure at radius of influence = 1 atm 
r= radial distance from extraction well= 5m 
RI= radius of influence where pressure=atm. pressure= ? 
Rw= well radius of extraction well= 10 cm = 0.1m 
 

𝑃!" − 𝑃#" = (𝑃$%" − 𝑃#")
𝑙𝑛 ( 𝑟𝑅#

+

𝑙𝑛 (𝑅%𝑅#
+

 

0.96"	𝑎𝑡𝑚" − 0.9"	𝑎𝑡𝑚" = 41 − 0.9"	𝑎𝑡𝑚" 6
𝑙𝑛 ( 5	𝑚0.1	𝑚+

𝑙𝑛 ( 𝑅%
0.1𝑚+

 

(0.112)=(0.19) * 3.912/ln (RI/0.1) 

Ln(RI/0.1)=6.66 

RI=exp(6.66)*0.1 

 

RI= 78 m  

 

Calculate the pumping rate 

1 atm= 1.013 *105 N/m2 

Qw= volumetric flow rate entering extraction well (m3/sec)= ? 
Pw= pressure at extraction well (N/m2)= 0.9 atm * 1.013 *106 (g/(cm.sec2))/atm =0.912*106 
g/(cm.sec2) 
PRI= pressure at radius of influence (=atm. pressure) (N/m2)= 1.013 *106 g/(cm.sec2) 
H= length of screen in extraction well (m)= 1 m 
RI= radius of influence where pressure=atm. Pressure= 14 m 
Rw= well radius of extraction well= 0.1 m 
k= permeability of formation (m2)= 10-12 m2 
µ= air viscosity= 1.8*10-4 g/cm.sec 
Qatm= volumetric flow rate to atmosphere (m3/sec)= ? 
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Qw= 123.3 m3/s 

 

Time needed to remediate 
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= −𝐶*,,(𝑡) ∗ 𝑄#      

𝐶*,,(𝑡)  should be calculated as a function of mass of i. 

Partitioning of i will be dependent on the mass of I left in the system mi,tot(t) 
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Combining Eq. (1) and Eq. (2) 
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Bioventing problem 

𝒌𝑩 =	
𝒌𝑶𝟐∗	𝑹𝑪 𝑶@ 	∗	𝑫𝑶𝟐

𝝆𝒘𝒃
  => 𝒌𝑶𝟐 =	

𝒌𝑩∗	𝝆𝒘𝒃
	𝑹𝑪

𝑶@ 	∗	𝑫𝑶𝟐
 

 

Using consistent units, kg for mass of soil and g for mass of C and O2, m3 for volume and day for time 
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We have the following information:  

rwb= 1.45 g/cm3 = 1450 kg/m3 

kB= 0.05 g C/(kg wet soil.day) 

DO2=1.33 g O2/L O2=1.33 #0(, ∗ 1222	,
1	4) = 1330	 #0(

4)  

First, we must determine the value of RC/O 

C6H14 + 9.5 O2 è 6 CO2 + 7 H2O 

MW hexane = 86 g/mol and O2 = 32 g/mol 

For each mole of C6H14 there are 6 moles of C (6*12 = 72g) and 9.5 moles of O2 are consumed (=304 
g).  

Therefore C= 72/304=> RC/O =0.24 g C/g O2 
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Air stripping example 

 

First, all units should be consistent: 

Vol: m3; distance: m, time: s; mass, g. 
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