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Analytical solutions for fracture flow are relevant for constraining fracture
apertures, infiltration depths, and response times. Such a solution is presented for the
curves in Figure 11 of the text, where Bear’s (1972; Konzuk and Kueper, 2004) law (eq.
2) for fracture flow can be reduced to (eq. 3):

_ Wpe®Ah 4= —vWe (2)
O=——g a, = —va=—vWe
(3)

_ pethn
T 12u AL
2
v= % where the fracture length is equal to the hydraulic head (4)
3

m
Q=fluxT

m
v = mean velocity —
s

W = fracture widthm

kg kg
p = density 3= 1000$

e = fracture aperture m
Ah = hydraulic head m
u = dynamic viscosity Pa-s = 8.9x10™*Pa - s
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A graphical representation for hypothetical travel times to the aquifer for various
fracture apertures are shown in Figure 11, where the hydraulic head (Ah = AL) is
assumed to be the vertical distance between the stream surface and the aquifer. As the
freshwater lens beneath volcanic islands rises only very gradually inland, and stream
elevations are low, travel times may be very short for coastal regions like the Waimea as
well as the Honouliuli Stream and American Samoa analogs discussed in the text.



