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P r e f a c e 

The literature survey which is the subject of this report was 
carried out at the request of the panel controlling the Australian 
Water Resources Council project "Extraction of Water from 
Unconsolidated Sediments". Its purpose was to outline the 
present state of knowledge and current research into the subject 
and thus be a guide to the formulation of a programme of lab-
oratory research. Because of the limited time available a de-
tailed review of the literature was not attempted. Only a broad 
picture of the current state of knowledge was sought. 

The work was carried out at the Water Research Laboratory of 
the University of New South Wales. The literature search and 
printing of the report was made possible by a grant from the Water 
Resources Council. 

R. T. Hatter si ey, 
Assoc, Professor of Civil Engineering, 
Officer-in-Charge, 
Water Research Laboratory. 
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1, Introduction 

This literature survey is the first step in a project to investigate 
means of increasing the efficiency of extracting water from un-
consolidated sediments. 

Interest in utilising water from these sources in Australia has been 
increased by recent droughts and the discovery of extensive resources 
during accelerated prospecting programmes. 

Most of the aquifers being developed at this stage or likely to be 
developed in the near future are relatively shallow. They are tapped 
by dug wells or by percussion or rotary drilled wells which for the 
most part are less than a foot in diameter and one hundred feet in depth. 
Two important features of wells in these aquifers are the mobility of 
the particles in the aquifer surrounding the well and the relatively 
small drawdowns which may be called on to provide the head difference 
to force water into the well. These demand careful design of well casings 
and development of the zone near the well to prevent unwanted particle 
movement while keeping head losses to an absolute minimum. Un-
fortunately, the state of knowledge of the hydraulics of flow in this zone 
and the effect of various drilling, development and operation techniques 
on the aquifer in this zone is incomplete. 

The aim of this literature survey has been to delineate the areas of 
existing knowledge and fields of current research. It has been con-
centrated mainly on literature relating to the well and its casing and 
that portion of the aquifer immediately affected by the well. 

The work has been carried out with the assistance of a grant from 
the Water Resources Council. 

2. Abstracts and Other Publications Searched 

Applied Science and Technology Index. 

Engineering Index (1945 to 1968). 

Hydraulic Abstracts (Delft Hydraulics Laboratory) . 

Geophysical Abstracts. 
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Hydata (1965 to 1968) . 

U. S, Geological Survey, Water Supply Papers, 1958-1968. 

U. S, Government Scientific Research and Development Papers, 
1962 to 1968, 

Water Pollution Abstracts. 

In addition to the above publications, recent issues of all relevant 
journals were searched for papers not yet abstracted. 

3. Brief Review of Literature 

The reader^ s attention is drawn to the annotated bibliography 
"Water Wells" published as Arch ives Series Report No. 13 by the 
University of California? Berkeley, Water Resources Center (April 
1963).. This publication takes into account literature on wells which 
appeared during the period 1940 to 1961. No attempt has been made to 
duplicate all the references quoted in this bibliography and it should be 
consulted alongside this present report. Some of the more important 
references will be found in both works. In the present work there will 
also be found many references dated earlier than 1961 which are not 
included in the University of California bibliography since some topics, 
Sich as well tests, were not included in that work. 

Because only a limited amount of time was available for carrying 
out the present literature survey, no critical review of the literature 
as a whole has been made. This must await more detailed consideration, 
Howe-.-er; a great number of the papers referred to have been 
rcUecied at the library of the University of N. S. W. Water Research 
Lahoratory and it has been fouad possible to define those areas in 
which further research is required. 

The references have been grouped into the following categories: -

A. Books dealing with wells or flow to wells. 

B. Bibliographies relating to wells. 

C.. Groundwater Exploration and Utilisation in various regions. 

D.. Investigation of Aquifers. 
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E. Hydraulics of Flow through Porous Media. 

F. Well and Aquifer Models. 

G. Well Hydraulics - General. 

H. Well Hydraulics - Effect of Diameter of Well. 

I. Well Hydraulics - Gravel Packs. 

J. Well Design - General. 

K. Well Screens and Casings. 

L. Construction, Development, Operation and Maintenance of Wells. 

M. Analysis of Well tests. 

N. Galleries. 

O. Design of Well Fields. 

P. Mathematical Analysis of Aquifer Problems. 

Of the topics listed, those headed E to M are of particular interest 
in a consideration of flow in and near the well. They are discussed 
briefly below. 

There is a growing amount of useful literature on non-Darcy flow 
through granular media. Since this type of flow may occur in close 
vicinity to the well, an understanding of the laws which govern it and 
techniques available for computing non-linear flow nets is required. 
There is still agood deal of basic research to be done, particularly 
in predicting flow parameters from measurable physical characteristics 
of the aquifer material. 

Unfortunately, when it comes to the more particular problem of the 
hydraulics of flow in and near a well the literature provides less in-
formation. There are few recent references to such vital matters as 
the effect of well diameter, gravel packing and screens and a great deal 
more information is required to enable a designer to select the optimum 
well size, screen type and development technique for a particular location. 
There are a number of rules of thumb and statements in design manuals 
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which do not appear to have been thoroughly tested and which, in s o m e 
cases , may be influenced by the wish to promote certain c o m m e r c i a l 
products. There i s available data on the hydraulic character is t i cs of 
a range of screen types but little in the way of measurements of the 
ef fects of var ious constrict ion and development techniques on the 
propert ies of the aquifer near the well and the we l l ' s ultimate per formance . 
Information on the reasons for the dec rease in flow f r o m a well with t ime 

and methods of combating this is also inadequate. 

There is an abundance of l iterature on the analysis of pumping tests but 
this re lates mainly to the determination of aquifer propert ies in general, 
not to proving the ef f ic iency of the construction or diagnosing prob lems at 
the well itself . Research work is required here on the best methods to 
instrument wel ls so that local prob lems can be detected and possibly 
r e m edied. 

The overal l impress ion gained f r o m the l iterature is that insufficient 
research is in p rogress into all aspects of well design, construction, 
operation and maintenance. This i s probably due to the difficulty and 
cost of carrying out laboratory work at a sufficiently large scale. 

It appears f r om this survey that the following matters should be the 
subject of further research in a laboratory equipped with appropriate 
faci l i t ies :-

(i) A detailed and cr i t i ca l review of the l iterature cited to allow 
the most up-to -date cr i ter ia for well design to be formulated. 

(ii) Further research into the behaviour of flow at high rates 
through granular materials , with particular emphasis on predicting 
the flow rate-hydraulic gradient relationship in a particular granular 
medium f rom measurable physical propert ies of the medium. 

(iii) The incorporation of non-Darcy flow theory into the hydraulics 
of flow through the well screen and surrounding aquifer. 

(iv) The effect on flow rates and hydraulic l o s s e s of well diameter, 
s creens and development techniques with the aim of minimising loca l 
head l o s s e s near the well and lowering costs of construction. 

(v) Maintenance techniques. Methods of minimising the rate of 
fa l l -o f f in production of a well should be investigated. The economics 
of maintenance versus new well construction should be considered. 
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(vi) Development of instrumentation and techniques to indicate 
the efficiency of the performance of a newly constructed well and to 
detect problems arising during operation. 

4. Bibliography 

A. Books dealing with wells or flow to wells 

1.Anderson, K. E. , "Water well handbook", 2nd Ed. , 1963. Missouri 
Water Well Dri l lers Association. 

2. Aravin, V. J. and Numerov, S.N. , "Theory of fluid flow in 
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Translations (Publishers) Jerusalem, 1965. 
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Literature on pumps and pumping tests are not covered. 
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2. Jones, J. R. , "Groundwater exploration and development in Libya". 
Water Well Journal, 20, 2, p. 13, Feb. 1966. 

3. Murray, C, R. , "Groundwater development in Turkey". Water Well 
Journal, 19, 10, p. 41, Oct. 1965. 

4. Prickett, T. A. et alia, "Groundwater development in several areas 
of Northeastern Illinois". Illinois State Water Survey, Bull. 47, 1964. 

Case histories of development of several aquifers; complex aquifers 
simulated by simple models. 

D. Investigation of Aquifers 

1. Anonymous. "Finding water becomes a science". World Constructiors 
21, pp. 20-25, March, 1968. 

Discussion of modern groundwater exploration techniques. 
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