
A confined aquifer is 18.5m thick. The potentiometric 

surface elevations at two observation wells 822 m apart 

are 25.96 and 24.62 m. If the horizontal hydraulic 

conductivity of the aquifer is 25 m/day, determine the 

flow rate per unit width of the aquifer, specific 

discharge, and average linear velocity of the flow 

assuming steady unidirectional flow.
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Confined aquifera)

Unconfined aquiferb)

Near steady state conditions, explain how the hydraulic 

gradient changes in the flow direction in
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Compute the volume of water that seeps from the 

channel into the river in the figure above. Water 

surface elevations relative to bedrock are 13 and 10.5 

m. Hydraulic  conductivity of A is 5.6 m/day, B is 12.3 

m/day.

P04_1_9

For an unconfined system: q = K/2x (h0
2-h2)
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A confined aquifer of 10 m thickness and 16.43 m/day 

hydraulic conductivity is fully penetrated by pumping 

well of 0.5 m radius operating at 425 m3/day. Find 

drawdown under steady state conditions in pumping 

well and 50 away. Take radius of influence of pumping 

well as 300 m.
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Hydraulic conductivitya)

Expected drawdown in pumping wellb)

Radius of influencec)

Pumping 0.75 m radius well, unconfined aquifer 24 m 

thickness produces 10 L/s. At steady state 30 m 

observation well, drawdown is 1.6 m. Drawdown in 

second monitoring well, 60 m away is 1.1m. 
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P04_1_10

Determine discharge into canal and river per 

kilometer

a)

Estimate travel times from water divide to canal 

and river (porosity=0.35)

b)

Propose changes in system to avoid river 

contamination

c)

Canal paralled to a river, unconfined clean sand and 

gravel. K=18.5 m/day, infiltration 1.6 m/yr. canal 

elevation 8.5m water surface, river 10 m. If mound 

between river and canal becomes contaminated with 

agricultural chemicals then:

Equation: 4.1.15  h2 = (h1
2-h2

2)x +W/K(L-x)x

Equation 4.1.6 qx = K(h1
2-h2

2)/(2L) - W(L/2-x)

Divide location, d = L/2 - K/W (h1
2-h2

2)/(2L)

H2max = h1
2-(h1

2-h2
2)d/L + W/K(L-d)d
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Equation 4.1.16
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