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13824 CONTAMINANT TRANSPORT TO DEEP WELLS
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Water quality; Wells

ABSTRACT: The process of convective transport of a conservative co_ntaminant to a
deep partially screened pumping well overlain by a zone of _contagnmated water is
described by analytical and numerical techniques. The three-dimensional flow to the
well is treated as a point sink in an anisotropic medium. The effects of a regional
downward flow, a phreatic surface above the well, and an impervious lower boundary
are evaluated. The theoretical results are compared with the observed nitrate
contamination of wells on Long Island, New York. It is shown that the local
convective transport produced due to pumping greatly accelerates the process of
contamination and decontamination of the wells.

REFERENCE: Phillips, Kevin J., and Gelhar, Lynn W., “Contaminant Transport to
Deep Wells,” Journal of the Hydraulics Division, ASCE, Vol. 104, No. HY6, Proc.
Paper 13824, June, 1978, pp. 807-819

13845 DIFFUSION OF SEDIMENT IN LONG CHANNELS
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ABSTRACT: A model is presented, treating the transport of suspended material in a
broad channel under simplifying assumptions. The motion of sediment is treated as a
diffusion process and a differential equation is derived. The form of an “equilibrium
distribution” g(y) is derived, corresponding to the classical distribution of Prandtl and
Rouse. Mathematically the following two results are proven: (1)If a stationary (time-
dependent) state prevails downstream a certain point P, then the distribution
downstream P, tends (with increasing distance to P) exponentially to the “equilibrium
distribution”; and (2) if the sediment distribution in the incoming water at a point P is
stationary from a certain moment, then the distribution downstream P will tend to the
stationary solution exponentially with time. Although these results seem to be
physically evident, they have apparently not been proven before.

REFERENCE: Aronsson, Gunnar, “Diffusion of Sediment in Long Channels,” Journal
of the Hydraulics Division, ASCE, Vol. 104, No. HY6, Proc. Paper 13845, June,
1978, pp. 821-837

13796 REVIEW OF OSCILLATORY BOUNDARY LAYER FLOW —
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ABSTRACT: Recent theoretical and experimental knowledge concerning oscillatory
boundary layers is reviewed in this paper, and an assessment made of the present state
of our understanding of this particular form of unsteady flow. Although agreement is
found between theory and experiment for the case of laminar oscillatory flow over a
smooth flat bed, our theoretical knowledge concerning other types of oscillatory flow
in both laminar and turbulent conditions is shown to be inadequate. Some attention is
given to the problem of defining the transition between a truly laminar condition and a
fully developed turbulent one for unsteady flow over beds of different roughness and
form. Attention is also focused on the increase in boundary shear stress that arises
from frequency effects.

REFERENCE: Knight, Donald W., “Review of Oscillatory Boundary Layer Flow,”
Journal of the Hydraulics Division, ASCE, Vol. 104, No. HY6, Proc. Paper 13796,
June, 1978, pp. 839-855



