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Geophysical Investigations For Groundwater In A Hard
Rock
In hard rock terrain, shallow water wells generally have a poor to moderate yield.
Sinking wells deeply to tap yielding fracture zones often backfires, because the
borehole may miss the saturated fracture zones at depths. A wrong approach to
groundwater exploration in hard rock has therefore often led to unnecessary
recurring expenditures and waste of time, something that could have been
avoided by a systematic and proper geophysical approach. The combination of
various geophysical techniques with environmental conditions is essential to
constrain the interpretation and reduce uncertainties in this respect. This book
presents the approach to groundwater exploration in hard rocks, various
geophysical techniques and combinations to be used, interpretation of data with
case studies and drilling results and the preparation of different utility maps.
Investigating Groundwater provides an integrated approach to the challenges
associated with locating groundwater. Uniquely, the book provides a review of
the wide range of techniques that can be deployed to investigate this important
resource. Many of the practical examples given are based upon Australian
experience but the methods have worldwide applicability. The book is published
in colour and includes many original diagrams and photographs. Particular effort
has been made to provide consistent terminology and SI units are used
throughout the text Investigating Groundwater starts with an introduction to the
historical significance of groundwater and gives an account of climate change. A
description of the occurrence of groundwater in different rock types is then
provided. A detailed account of surface water techniques is then followed by an
account of the interconnections between surface water and groundwater. Four
chapters describing groundwater hydraulics are then followed by four chapters
describing the latest geophysical techniques. Once the best location of a
borehole is determined using these techniques; chapters then describe
appropriate drilling methods to use; provide a wide ranging review of geophysical
logging, hydrochemical and isotopic techniques, before concluding with a
detailed description of groundwater flow to a well. Written for a worldwide
audience of degree level geology/engineering practitioners, academics and
students involved in groundwater resource investigation methods; Investigating
Groundwater is essential reading for those involved in groundwater research.
Key Features: Presents the theoretical background and a detailed description of
the techniques used in the investigation of groundwater. Describes the general
occurrence of groundwater in different rock types; surface water hydrology and
interconnected surface and groundwater systems. Provides detailed descriptions
of geophysical techniques (seismic, electrical, gravity and heat) and an account
of available geophysical logging methods. Reviews hydrochemical and isotope
methods, followed by an account of drilling techniques. Gives a detailed account
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of radial flow to a well, including appropriate modelling and pump-testing
techniques and a consideration of non-linear flow. Of interest to anyone involved
in the development of groundwater resources, either for domestic supply, for
agriculture or for mining.
Process Understanding, Conceptualization and Modelling
Geophysical Investigations of the Bedrock and the Groundwater-lake Flow
System in the Trout Lake Region of Vilas County, Northern Wisconsin
A Geophysical Investigation of Ground Water Flow Characteristics
Geophysical Investigations for U.N.S.F. - F.A.O. Groundwater Project - Jamaica
Geophysical Investigations of Washington's Ground Water Resources
Geophysical methods have been proven a cost-effective tool for investigating groundwater contamination near some landfills and hazardous waste disposal sites.
Establishing standard methods or practices for geophysical investigations is made
difficult, however, by the many geophysical tools available and the broad range of
site conditions encountered by the geophysicist and hydrogeologist. The case
histories reported here illustrate, first, that electromagnetic conductivity surveys are
less cost-effective than d-c resistivity in detecting and mapping contaminated ground
water. Second, they demonstrate the value of employing geophysical measurements
as an integral component of a remedial investigation. Geophysical investigations must
be planned and data must be interpreted in light of available geologic and hydrologic
data. Geophysical, geological, and hydrologic observations must all be used to
develop the overall conceptual model. Preliminary analysis of geophysical
measurements should be made in the field so that the investigator can adjust his
strategy to site-specific conditions. New data that are collected should be compared
with predictions made based on the overall conceptual model, and the degree to
which new data conform to such predictions serves as an indicator of the reliability of
the model and the adequacy of the data. Finally, there is a need to standardize units
and data presentations so that information developed by different investigators can
be easily compared and fully exploited.
As the groundwater is depleting at increasing rates in worldwide, it is become
necessary to protect and manage aquifers worldwide. Therefore, an attempt has been
made to protect and manage the aquifers all over India. The title of this book itself
reflects the objective and applications of this book in the direction of managing
groundwater storage. This book is based on the geophysical survey done by author
itself for the investigation of aquifers in a particular region. Present book
encompasses the suitable methodology adopted for the aquifer mapping which
includes collection and processing of sounding data using software. The use of
geophysical techniques for aquifer investigation is demonstrated with case studies.
The present study reveals the current scenario of groundwater in study area and its
comparison with standard data generated by apex agency of groundwater in country.
Overall it is concluded that the 2D and 3D models of water bearing formations can be
generated by using software in association with geophysical data. This reflects that
the suitability of geophysical survey for revealing groundwater potential zones.
Geophysical Investigations for Groundwater in Karst Terrain
Ground Water Manual
An Introduction to Applied and Environmental Geophysics
Geologic, Geophysical and Hydrologic Investigations for a Supplemental Municipal
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Groundwater Supply, Danville, Illinois
Geophysical Investigation of Shallow Ground Water Contamination in Yoakum County,
Texas
A Practical Guide to Borehole Geophysics in Environmental Investigations
The full potential of geophysics in engineering investigations is still to be realised. The many
available techniques can provide important information about the ground, its mass properties,
its small-scale variations, and its anomalies of structure or content. The advantage of a
geophysical survey is that it enables information to be obtained for large volumes of ground
that cannot be investigated by direct methods due to cost. The applications of geophysics in
the characterisation of contaminated land are still developing, but have great potential for
example in the distribution and migration of pollutants in the ground and groundwater.
Geophysics is still insufficiently or inappropriately used in engineering and the newer
capabilities are not appreciated, so there is a need for up-to-date guidance about how to apply
geophysical investigations.This report is published in co-operation with the Geological Society
and presents a logical guide through the process of using geophysical investigation methods in
site characterisation. It explores the roles of geophysical methods and provides the
background to geophysics as an investigative tool. The procurement, management and
reporting frameworks for a geophysical investigation are set out, and the importance of the
involvement of a recognised geophysics specialist adviser with the work is emphasised. The
report explains the need for a conceptual ground model to enable appropriate investigative
methods to be chosen. The underlying science and current practices of the main techniques
are explained as well as the processes of data acquisition, handling and presentation. The
different targets determinable by geophysical methods are considered in separate sections for
geological, geotechnical, geo-environmental and structural engineering applications. The
report concludes with recommendations for practice. The guide is aimed at geotechnical and
civil engineers, geologists and engineering geologists, specialist geophysics contractors,
contractors, consultants and clients.
An Introduction to Applied and Environmental Geophysics, 2nd Edition, describes the rapidly
developing field of near-surface geophysics. The book covers a range of applications including
mineral, hydrocarbon and groundwater exploration, and emphasises the use of geophysics in
civil engineering and in environmental investigations. Following on from the international
popularity of the first edition, this new, revised, and much expanded edition contains additional
case histories, and descriptions of geophysical techniques not previously included in such
textbooks. The level of mathematics and physics is deliberately kept to a minimum but is
described qualitatively within the text. Relevant mathematical expressions are separated into
boxes to supplement the text. The book is profusely illustrated with many figures, photographs
and line drawings, many never previously published. Key source literature is provided in an
extensive reference section; a list of web addresses for key organisations is also given in an
appendix as a valuable additional resource. Covers new techniques such as Magnetic
Resonance Sounding, Controlled- Source EM, shear-wave seismic refraction, and airborne
gravity and EM techniques Now includes radioactivity surveying and more discussions of downhole geophysical methods; hydrographic and Sub-Bottom Profiling surveying; and UneXploded
Ordnance detection Expanded to include more forensic, archaeological, glaciological,
agricultural and bio-geophysical applications Includes more information on physio-chemical
properties of geological, engineering and environmental materials Takes a fully global
approach Companion website with additional resources available at
www.wiley.com/go/reynolds/introduction2e Accessible core textbook for undergraduates as
well as an ideal reference for industry professionals The second edition is ideal for students
wanting a broad introduction to the subject and is also designed for practising civil and
geotechnical engineers, geologists, archaeologists and environmental scientists who need an
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overview of modern geophysical methods relevant to their discipline. While the first edition was
the first textbook to provide such a comprehensive coverage of environmental geophysics, the
second edition is even more far ranging in terms of techniques, applications and case histories.
A Tool for Hydrogeology
Groundwater Geophysics in Hard Rock
Papers on Geophysical Investigations of Ground Water on the Canterbury Plains
Investigation and Development
Investigating Groundwater
Geophysical Investigations of the Duck Lake Ground-water Subarea Near Omak, Washington
Selected papers from a symposium on A new Focus on Integrated Analysis of Groundwater-Surface
Water Systems, held during the International Union of Geodesy and Geophysics XXIV General
Assembly in Perugia, Italy, 11-13 July 2007.
The book provides an elaborate treatment of groundwater prospecting and management covering remote
sensing, geological–geophysical cum hydrogeological studies, exploration (geological and geophysical),
development (well logging techniques, pump test, its analysis and applications in well design),
contamination (pollution of groundwater) and regulatory legislations regarding groundwater utilization
under one cover. The book presents an elucidation of fundamental and theoretical background of each
technique supported by necessary illustrative examples and exclusive case studies. It is a text-cumreference book not only for students, research scholars and practicing earth scientists but also for
practicing civil and agricultural engineers working in the application of groundwater resources, engaged
in its exploration, development, contamination, legislation and management. The general readers can
also refer the book for understanding the groundwater domain for adequate knowledge, as groundwater
resources are essential life support commodity which is replenishable but not inexhaustible.
Technical Completion Report
Final Report on Geophysical Investigations of Underground Water, Alice Springs, Northern Territory,
1956
Groundwater Geophysics
Geophysical Methods and Instrumentation Applied to Groundwater Investigation
Ground Water Investigations by Geophysical Methods
Geophysical Investigation for Groundwater Resources at the Soto Cano Air Base, Honduras

Groundwater Resources: Investigation and Development is a 13-chapter text that
presents in a logical structure the various useful techniques for groundwater
investigations. The introductory chapters deal with the general concepts of hydrology,
types of aquifers and groundwater environments, and geographic and geologic
topographic maps. These topics are followed by considerable chapters on groundwater
investigation techniques, including geophysical and geochemical methods, drilling and
isotope techniques, exploration, and pumping tests. The advantages and limitations of
these techniques are examined. The discussion then shifts to interpretation and
utilization of water level measurements and spring flow. The concluding chapters are
devoted to determining the three boundaries enclosing the groundwater systems,
namely, the fixed, movable, and arbitrary boundaries. These chapters also look into the
principles of groundwater balances and groundwater reserves.
This manual has been prepared as a guide to field personnel in the more practical
aspects and commonly encountered problems of ground-water investigations,
development, and management. Information is presented concerning such aspects as
ground-water occurrence and movement, well-aquifer relationships, ground-water
investigations, aquifer test analyses, estimating aquifer yield, data collection, and
geophysical investigations. In addition, permeability tests, well design, dewatering
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systems, well specifications and drilling, well sterilization, pumps, and other aspects
have been discussed. An extensive bibliography has also been included. The manual
has been developed over a period of years, and its many contributors have diversified
technical backgrounds. Contributors include personnel from the Bureau of
Reclamation Engineering and Research Center (now Technical Service Center) and
field offices, other agencies, foreign governments, and many individual scientists and
engineers.
Geophysical Investigation of Washington's Groundwater Resources
Final Report 1972/73: Geophysical Investigations of Washington's Ground Water
Resources
The Use of Geophysical Techniques in Groundwater Investigations : Summary Report
for 1986
An Efficient Approach to Remedial Investigations of Contaminated Ground Water
Groundwater-surface Water Interaction
Hydrochemical and Geophysical Investigation of the Effects of Fly-ash Disposal on
Groundwater
Borehole geophysics is frequently applied in hydrogeological environmental
investigations where, for example, sites must be evaluated to determine the distribution
of contaminants. It is a cost-effective method for obtaining information during several
phases of such investigations. Written by one of world's leading experts in the field, A
Practical Guide to Borehole Geophysics in Environmental Investigations explains the
basic principles of the many tools and techniques used in borehole logging projects.
Applications are presented in terms of broad project objectives, providing a hands-on
guide to geophysical logging programs, including specific examples of how to obtain
and interpret data that meet particular hydrogeologic objectives.
Geophysical techniques can map the underground conditions apart from boreholes.
The use of these methods for hydrogeological applications is demonstrated for mapping
of porous and structural aquifers, determination of groundwater quality (mineralization),
assessment of hydraulic properties, determination of aquifer vulnerability and mapping
of contaminated sites. Additionally, a description of geophysical techniques used for
groundwater studies is given including seismics, resistivity methods, magnetics, ground
penetrating radar and NMR (nuclear magnetic resonance). In this second edition new
chapters on RMT (radio magnetotelluric) and on the determination of groundwater flow
in monitoring wells are included.
Hydrogeothermal Studies in the Albuquerque Basin
Final Report 1972/73
Annual Report, 1975/1976
Summary Report
Geophysical Investigations of Washington's Ground-water Resources
Groundwater Investigations Using Geophysical Techniques at Marophe, the Okavango
Delta, Botswana

Groundwater Geophysics in Hard RockCRC Press
Integrating Geophysical and Hydrogeological Data
Techniques of Water-resources Investigations of the United States Geological Survey
Geophysical Survey for Aquifer Investigation
Geophysics in Engineering Investigations
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Preliminary Report on Geophysical Investigations of Underground Water, Alice Springs,
N.T., 1956
A Guide for the Investigation, Development, and Management of Ground-Water
Resources
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