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General Issues

We are trying to answer two general questions:
1. the quantity of water flowing through the aquifer
2. the speed or velocity of the flow
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General Issues

We are trying to answer two general questions:
1. the quantity of water flowing through the aquifer
2. the speed or velocity of the flow

Darcy’s Law give us the answer to the first question and we turn to the
second question.
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Flow through open channel with unit cross-sectional area

Area of opening equals 1 square foot

END VIEW CORNER VIEW

figure 2.17 from C. Hadlock's book
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Flow through open channel with half cross-sectional area
blocked

Effeciive area of innmw one foat
(the other half ﬂ’m

END VIEW CORNER VIEW

figure 2.18 from C. Hadlock’s book
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Flow through channel filled with porous material with
porosity n = 0.5

Effective area of equals one-half oot
(.;'ﬁ".;..h hmmun?"

figure 2.19 from C. Hadlock’s book
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Interstitial Velocity

Definition
Interstitial Velocity is the speed at which the molecules of water are
progressing in the direction of movement.

Let v represent interstitial velocity
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Interstitial Velocity

@ = KiA Darcy's Law
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Interstitial Velocity

@ = KiA Darcy's Law

Taking A =1 in Darcys equation we obtain amount of water going
through cross-section of unit area (flux)

q = K.
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Interstitial Velocity

Q = KiA Darcy's Law
Taking A =1 in Darcys equation we obtain amount of water going
through cross-section of unit area (flux)
q = K.
Let 7 denote porosity, then

q Ki

V= — = —

n n

v-the effective fluid velocity along the flow path
K-hydraulic conductivity

i - hydraulic gradient

vV v . vvY

7 the porosity of medium (see table)
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Typical ranges of values of porosity and hydraulic
conductivity

| Geological Medium | Porosity, | Hydraulic Conductivity K (ft/day) |

Gravel 0.25-0.40 100-100,100
Sand 0.25-0.50 0.01-1000
Silt 0.35-0.50 0.001-0.1
Clay 0.40-0.70 0.0000001-0.001
Sandstone 0.05-0.30 0.00001-0.1
Limestone 0.001-0.20 0.0001-0.1
Granite (fractured) | 0.0001-0.10 0.0001-10
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Example. Block diagram of idealized aquifer
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figure 2.15 from C. Hadlock’s book
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Example

Assume the porosity of the geological sample is = 0.3 and the hydraulic
conductivity is K = 100 ft/day. Then

_ Ki

U]
65ft — 54 ft 1
00 ft/day x 500/ < 03

v

~ 3.06 ft/day,

which is rather slow.
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Example (cont.)

Thus since i
. distance
time = ————
velocity
and
1 mile = 5,280 ft,
it will take 5 980 fi
——— =1,725d
3.06 fr/day 0 O®

to travel one mile.
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