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Cover picture shows sampling of bore and wind mill pump, Bowen Basin, Queensland.  Physico-
chemical parameters were recorded using a flow cell to gauge hydrochemical stability prior to 
collection of water samples. Groundwater in these locations is being drawn from between 20 and 
100 m in the Permian units of the Bowen Basin (photos Jonathan Hodgkinson, GSQ) (see article 
in Qld Branch News). 
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The International Association of Hydrogeologists is a professional association for those 
within disciplines related to groundwater, its occurrence, utilisation, testing and 
management. IAH is a scientific an educational organisation that is truly international, 
and was established to foster closer ties, cooperation and information exchange related to 
the study of groundwater. IAH is non-government and non-profit and has over 4000 
members internationally from around 120 countries. The Association is affiliated with the 
International Union of Geological Sciences (IUGS), and was founded during the 20th 
International Geological Congress in 1956. By its statutes the IAH is an association of 
individuals and corporate members, and not a federation of national committees. National 
groups do, however, organise local meetings and other activities. A proportion of the 
national committee membership goes to the local organisation to support these activities, 
the remainder to the international body. The country of the international secretariat is 
changed every several years. The IAH publishes Hydrogeology Journal, various 
workshop and conference proceedings and an international newsletter. 
 
The main objectives of the IAH are to promote international and national cooperation 
between involved scientists and engineers; sponsor international and national 
technical/management meetings and symposia on hydrogeology; publish hydrogeological 
reports, papers and maps; establish investigation commissions and working groups to 
report on special topics; encourage the international application of relevant approaches 
and techniques for the benefit of the hydrological and human environment. 
 
Our national chapter was founded in 1983 and is one of the most active. Activities tend to 
be organised locally within each state and territory, but national activities also occur. 
Each state body has its own meetings, usually monthly. Conferences are held in Australia 
around every two to three years, and seminars on a more frequent basis. This national 
Newsletter is published quarterly.  
 
Membership Requirements: IAH will accept as individual members anyone directly or 
indirectly engaged in study or research on, or management of water in its various forms 
related to hydrogeology, if sponsored by two members in good standing. Companies and 
research organisations can apply for corporate membership. The current membership 
categories and annual subscriptions for 2009 (see www.iah.org.au ) are:  
 

�  Member    $140  
�  Online member   $120 
�  Student    $75  (full time students) 
�  Online Student Member $55 
�  Corporate member   $790  
�  Partial sponsor   $155  
�  Full sponsor    $190  
�  Retired    $75  

 
Membership of this professional association is tax deductible in Australia, and individual 
members are entitled to use ‘MIAH’ (Member of the International Association of 
Hydrogeologists) after their name. 

International Association of Hydrogeologists  
Australian National Chapter 
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FROM THE PRESIDENT                                                                               
 
What is the role of the IAH in Australia? 
 
It is an honour to take over the leadership of the Australian IAH.  Phil Commander has 
steered the IAH for the last 4 years with great enthusiasm and drive, during which time 
the profile of groundwater has grown significantly in Australia.  I am sure that I have the 
support of all IAH members in thanking Phil for his fantastic job. 
Setting a vision for the role of the IAH in Australia will be a key task that I want to 
pursue over the next few months. Clearly the groundwater profession is at an exciting 
stage in Australia (and internationally) with a general growth in awareness of 
groundwater issues.  This has largely been driven by factors outside of IAH control (e.g. 
climate change, land use change, general environmental awareness, the booming mining 
industry, etc) however as a profession we need to seize the moment and use it to build the 
groundwater profession, in both technical and management areas.  But how should we do 
this?  I would seriously welcome your comments on the direction which IAH Australia 
should take.  Should we be a neutral learned society only?  Should we publicly express 
opinions on important groundwater issues?  What linkages with other professional 
organisations should be encouraged?  What changes in direction do you, the members, 
want?   
There is no doubt that unity in the profession is very important.  The late Professor Peter 
Cullen said to me (only a few weeks before his death) that the groundwater profession in 
Australia would only be taken notice of when the scientists and engineers of the 
groundwater industry could agree on fundamental principles.  This means not arguing in 
public on basic concepts and principles. Differences in opinion will always be part of any 
interpretative science, such as hydrogeology. However it continually surprises me that 
even basic principles (e.g. that rainfall recharge occurs) are often disputed.  How should 
we as a profession aim to raise the standards of groundwater education even amongst the 
groundwater industry, let alone the broader community? 
Groundwater2010 will be the first national groundwater conference held for too many 
years.   The conference will be held from 31 October to 4 November 2010 in Canberra 
and will focus on the challenges of sustainable management.  Please consider supporting 
this most important event.  Details can be found at www.groundwater2010.com . 
Abstracts are currently expected to close around the end of February.  So get writing! 
The IAH welcomes all persons with a thirst to understand the mysteries of groundwater 
and a desire to better manage this most precious resource. So could I encourage all 
members to actively seek out potential new members and enthuse them to actually 
become members.  The benefits of membership are substantial and far exceed the modest 
annual membership fee (which is fully tax deductible anyway).  The Hydrogeology 
Journal alone is worth far more than the membership fee! 
 
Rick Evans     
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HYDROGEOLOGY FOR THE HUMANITARIAN WORLD                                                                                         
 

Paul Bolger, Principal Hydrogeologist, GHD, Melbour ne 

The Millennium Development Goals that many countries have accepted and are working 
towards recognise that Water and Sanitation are key needs for human survival.  
Hydrogeologists play an important role in delivering these essential services to people in 
both a development and emergency context.  I have been privileged over the past few 
years to be able to directly assist in a range of humanitarian situations, having worked in 
refugee camps in Namibia and Chad, after a disaster (Aceh) and most recently in post-
conflict reconstruction (Sierra Leone).   These experiences have been not only personally 
rewarding but they have shown that the skills that hydrogeologists possess are extremely 
valuable.  

  
Hydrogeologists play an important role as specialists exploring and developing 
groundwater resources in some harsh environments, or performing in a more general 
capacity as public health engineers as I have done.  I have found my experience as a 
hydrogeologist has been extremely valuable in the Public Health engineering role.  I think 
this is because we are used to considering natural systems and the short and long term 
condition of the environment, and thus the conditions which affect people’s lives.  
 
In terms of water supply, it’s amazing the number of people who think that you can 
simply drill a bore and find groundwater that will be of sufficient yield and adequate 
quality to provide the water requirements for thousands of people indefinitely!  
Hydrogeological skills are required to recognise terrains where there may be potential 
sources of groundwater, and this can entail looking for and sifting through data on 
groundwater sources, doing the investigations, such as geophysics and drilling, testing 
wells and setting up the infrastructure for distribution – the complication in humanitarian 
settings is often time, with the possibility of thirsty people having limited water for 
drinking, washing, cooking and even watering animals.  As well as that, there can 
potentially be security constraints.  It is a bit disconcerting when a militia person armed 
with a Kalashnikov wants to take your pump out of a well!! 
 
The roles I’ve had have not been specifically as a hydrogeologist but have covered a 
broad gamut of environmental engineering skills ranging from the understanding of the 
sustainability of the resource to groundwater protection, aquifer and water quality testing 
and environmental management – using my geological knowledge as well as a smattering 
of pipe design, bore maintenance and of course data management. 
 
My most recent deployment was as a Public Health engineer for Oxfam in Sierra Leone. 
My primary role was to coordinate establishment of a consortium of five International 
Non-Government Organisations (INGOs) for improving the water supply and the 
sanitation in the poor areas of Freetown, the capital of Sierra Leone.  As well as that there 
was a field program in villages in the east of the country near the Liberia border.   
The Public health situation in Freetown as well as the rest of the country is dire – infant 
mortality is well over 20% for children under 5 years, few people have piped water 
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systems, and even fewer have sanitation facilities.  The population is believed to be 
around 1 million people however the accuracy of this figure is not certain.  The majority 
of the population lives in poverty and there are large slums, particularly in the low lying 
areas of the city– so there are constant issues with poor drainage, overcrowding and lack 
of sanitation facilities.   
 
Sanitation facilities in many area of Freetown are woeful.  The lack of toilets in this 
overcrowded city mean that defecation in the open is common – a walk along the beach 
on a Saturday morning sees people doing their ablutions in public places, which is not 
only disconcerting for an observer it is demeaning for the individual.  As well as the 
inadequate toilet facilities, there are limited facilities for rubbish disposal so there are 
huge waste piles, often concentrated along drainage lines.  The potential for disease via 
both direct ingestion of bacteria, viruses and parasites, as well as through vectors such as 
mosquitoes, flies and rats is huge.  Hence, there are very high rates of diarrhoea and 
malaria. Cholera is also endemic. 
 
In Freetown the landscape is dominated by steep ridges of basic intrusives, capped with 
laterite.  The hills drop sharply to a narrow coastal plain.  The steepness, combined with 
seasonal heavy rains causes stream water levels to rise rapidly overnight flooding 
drainage lines and putting the communities in low-lying areas at risk.  As well as the 
physical drainage problem, the redistribution of putrefied waste and associated germs by 
flood waters can compromise water sources, including open wells.   The steep 
countryside also increases the chance of landslips where housing encroaches the hilly 
areas. 
 
In the villages out of Freetown there are still issues relating to poor sanitation and water 
sources.  Groundwater is a common source and there are many wells, mostly shallow, 
hand dug and installed with hand pumps.  UNICEF is to its credit trying to coordinate a 
data base for wells throughout the country – which has its problems with the limited 
number of hydrogeologists and decision makers who have an appreciation of the 
significance of the information.  
  
In one region in eastern Sierra Leone that I visited, obtaining a sustainable supply can be 
problematic - wells are often constructed on the regolith overlying granitic or high grade 
metamorphic materials and in some locations the (perched?) water table occurs at the 
interface between the two.   So the available resource is limited and management is tricky 
for on-going supply between recharge events.  For small communities these situations 
appear to be reasonable and with the heavy seasonal rains, recharge as well as collection 
by other means, such as rainwater harvesting, can provide an adequate supply but this is 
not guaranteed and demonstrates the need for monitoring and for community awareness 
of the constraints. 
 
In terms of quality there has been a major improvement in some communities’ 
understanding of the importance of maintaining a clean water supply (including the 
headworks area and the vessels used to cart the water and store it in the home). In one 
village I visited several of us were fined by the local water committee for wearing shoes 
into the fenced off pump area – we were glad to pay up as it recognised that the rules of 
wellhead protection were important!  
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The impact of climate change is also an issue, and although there is hardly any climate 
data available, anecdotally it appears that the rainfall intensity in this tropical country is 
increasing. The change in impact for subsistence farming, a significant proportion 
undertaken by women, is something that needs further resolution. 
 
The skills that hydrogeologist possess are excellent for planning, managing and 
implementing  activities to maintain a clean environment.  We can help by education of 
water managers about the importance of groundwater resource management and also by 
promotion of healthy behaviour such as washing hands and using clean water containers.  
Some agencies are expert at working with communities to educate on public health and 
the need to manage the environment to maintain healthy environment.  
 
So there is a lot of interesting work that hydrogeologists and environmental scientists can 
do in many parts of the world.  It is also personally rewarding in mentoring and 
transferring knowledge to national staff, and enhancing the capability of Government, 
local and international NGOs, and most importantly the communities in which we work. 
 

FEATURE ARTICLE                                                                                                                                                  
 
 
The South West Yarragadee aquifer – towards sustain able yield 
 
Two years of record low runoff in 2001 and 2002 to the hills catchments supplying part 
of Perth’s public water supply was the stimulus for considering development of a new 
groundwater scheme, large enough to replace the shortfall. Already some 60 % of the 
city’s water supply was sourced from local groundwater, and attention focussed on the 
South West Yarragadee aquifer, 200km from Perth as being the nearest source capable of 
supplying 45GL/a of drinking quality groundwater. Moreover, the projected source was 
below the Blackwood Plateau, an area largely under state forest, and therefore not subject 
to future private development. 
 
Systematic regional groundwater exploration by the Geological Survey had commenced 
in 1966 with the Quindalup boreline, and the drilling of the Cowaramup and Karridale 
Lines in 1987-1990 culminated in the State’s deepest exploratory water bore, Karridale 
Line 7 at 1681m deep, still in fresh water within the Yarragadee at total depth. 
 
The Yarragadee Formation is a thick (up to 3000m) Late Jurassic continental succession 
of mainly weakly consolidated sandstone, and forms the most widespread aquifer in the 
Perth Basin. Removal of the formation by erosion in the Early Cretaceous has divided the 
Yarragadee into a northern groundwater flow system, extending from Geraldton to the 
southern Perth area, and a southern flow system extending from Bunbury to the south 
coast (now known as the SW Yarragadee). Bunbury, Busselton, other small towns, the 
mineral sands industry and some horticulture use groundwater from the Yarragadee 
aquifer. 
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                                                                        Fig 1: The SW Yarragadee aquifer underlies  
                                                                         the Perth Basin 200-300 km south of  
                                                                         Perth, and supplies water to local towns, 
                                                                         industry and horticulture. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The SW Yarragadee occupies the central and eastern part of the basin, thickening 
eastwards to abut the Darling Fault. The aquifer is mainly confined, being overlain 
unconformably by the Early Cretaceous Leederville Formation, and in places by Bunbury 
Basalt, which represent the post Neocomian break-up sequence. The Yarragadee is fault-
bounded to the west, abutting Permian and Triassic sediments which underlie the 
Leederville Formation. The Yarragadee Formation outcrops in a comparatively small 
area on the south of the Blackwood Plateau and in the valley of the Blackwood River, 
and it also subcrops beneath the Quaternary superficial formations in small areas on the 
eastern parts of the Swan and Scott Coastal Plains. 
 
 
 
                                                                                     Fig 2: The Yarragadee occupies the 
                                                                                     eastern part of the basin, and is 
                                                                                     overlain conformably by the  
                                                                                     Parmelia Formation, and 
                                                                                     unconformably by the Bunbury 
                                                                                     Basalt and Leederville Formation                                                   
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An investigation commenced in 2003 by the Water Corporation was directed to defining 
the outcrop area to allow quantification of recharge and of leakage from the overlying 
Leederville aquifer, and to provide the basis for a groundwater flow model. Some 12km 
of drilling was undertaken with the installation of 68 new sites with up to four bores at 
each site, to a maximum depth of 400m. The network mainly filled the gap in knowledge 
between the previously Cowaramup and Karridale lines, and the Scott Coastal Plain 
bores.  The drilling was preceded by the acquisition of new aeromagnetic survey (to map 
the basalt), and accompanied by a full reinterpretation of existing data, including gravity, 
seismic and petroleum exploration well data. 
 
The new drilling data enabled the Yarragadee to be subdivided into four units, of which 
Unit 3 is the main aquifer, up to 800m thick, and mainly sandstone, overlain by more 
shaley Units 1 and 2. The stratigraphy of the Leederville Formation was also 
reinterpreted, with the erection of new members, giving a better hydrogeological 
framework. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig 3: A: Subcrop of formations below the Bunbury Basalt and Leederville Formation. 
Outcrop and subcrop of Yarragadee Formation below the superficial formations shown in 
darker shading. B: Potentiometric head, C: groundwater salinity and D: groundwater 
radiocarbon age all indicate direct recharge to the Yarragadee aquifer from rainfall on the 
outcrop area, and groundwater flow north towards Bunbury. 
 
 
Direct recharge to the Yarragadee takes place from rainfall on the outcrop areas on the 
south of the Blackwood Plateau, where the water table in the Yarragadee reaches a 
maximum elevation of 45m AHD. Groundwater flow is constrained by the faulting to be 
north or south. Groundwater flowing north passes under the Blackwood River, below the 
200m high Whicher Range on the northern edge of the Blackwood Plateau, and below the 
Swan Coastal Plain to discharge under Geographe Bay. The south flowing groundwater 
system is less well known, but discharge to the ocean is inferred to occur near Black 
Point where an outcrop of basalt indicates Yarragadee close to the surface. 
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The groundwater salinity in the recharge area is as low as 180mg/L (Total Dissolved 
Salts), and progressively increases along the flow path to around 400 mg/L at Bunbury 
and Busselton where it is used for public water supply.  
 
Radiocarbon dates for groundwater in the outcrop area of Yarragadee Units 2 and 3 are 
modern, and the apparent age progressively increases along the flow path to around 30ka 
at Bunbury, consistent with the groundwater flow direction indicated by potentiometric 
head and groundwater salinity distributions. 
 
One of the unexpected results of the drilling was the discovery of unsaturated Yarragadee 
Formation below a perched water table in the overlying Leederville aquifer on the 
Blackwood Plateau. This occurs where the highly permeable Unit 3 underlies the 
Leederville, and where the formation contact is above +30m AHD. This was an important 
finding, as it demonstrates that pumping Yarragadee Unit 3 cannot affect the surface 
environment on the plateau.  
 
Quantifying the downward leakage from the Leederville into the underlying Yarragadee 
was recognised to be difficult at the start of the investigation. Radiocarbon dates at the 
base of the 200 m thick Leederville are relatively old, typically ranging from 6ka to 10ka, 
and indicating a low leakage rate. The watertable in the Leederville relates to the 
topography, with a strong downward head gradient except in incised drainage lines. This 
contrasts with the potentiometric head distribution in the Yarragadee, which is 
determined mainly by the outcrop which forms the area of direct recharge from rainfall. 
 
The major environmental constraint on using the Yarragadee was recognised at the outset 
of the investigation to be the discharge to the Blackwood River. The river is incised into 
the Yarragadee outcrop area, and the aquifer locally discharges to maintain fresh summer 
pools and river flow during the summer when there is often no river flow entering the 
Perth Basin at Nannup. During the winter, the Blackwood is saline or brackish, the flow 
being derived from the wheatbelt to the east which is affected by dryland salinity.  
Yarragadee maintained tributaries are refugia for fresh water fish during the first saline 
winter flows. There is up to 9m of artesian head below the river, and maintenance of head 
is a constraint on available drawdown, since it would be deemed unacceptable for spring 
flow to cease due to groundwater abstraction, or to allow saline river flow to enter the 
aquifer. 
 
The conceptual understanding of the groundwater flow system was translated into an 
eight-layer MODFLOW groundwater flow model, calibrated against the observed 
potentiometric heads. The modelled direct recharge to the Yarragadee was 44GL/a, and 
leakage from the Leederville around 100GL/a. 
 
Normally, groundwater systems can be developed gradually, and the impacts monitored, 
as abstraction is progressively increased. In this case, pumping at full rate would be 
required at the outset.  A major difficulty with the investigation was the inability to carry 
out long term pumping tests. A two-week test was carried out which provided a hydraulic 
conductivity for Unit 3, but the length of the test was limited by the environmental 
constraints of discharging the pumped water to Rosa Brook.  The uncertainties in 
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modelled drawdown meant that adaptive management would be required, with no 
guarantee from the start that the required abstraction could be met in the long term.  
 
Opposition to the proposal to pipe water for Perth and the integrated scheme (which also 
supplies the goldfields) came from several areas; the environmental lobby presented 
doomsday scenarios of the forest dying, in spite of the proven disconnection of the 
Yarragadee from the surface, and this took the focus of the very real issues surrounding 
the maintenance of the Blackwood pools and associated tributaries and wetlands. Local 
groundwater users, both urban and agricultural, opposed the transfer of water to 
Metropolitan Perth on the basis it would reduce development options for the southwest. 
Public opposition culminated in a march of the ‘Friends of the Yarragadee’ to Parliament 
House in Perth.  
 
Early on in the groundwater investigation, the decision to build Perth’s first desalination 
plant had been made, and the plant successfully built. Because of the public opposition, 
and the inherent uncertainties of the groundwater flow modelling predictions, the State 
Government decided to forego the development of the SW Yarragadee, and to build a 
second desalination plant.  
 
The development large groundwater schemes will certainly be more difficult in future, 
and one of the negative aspects is that the public’s perception of the impacts of using the 
SW Yarragadee are largely incorrect, in spite of the good science that was carried out. 
Another result is a more conservative and precautionary approach to allocation in the 
recently released strategic water management plan. However, the legacy of a 
comprehensive network of monitoring bores will allow appreciation of the effects of 
abstraction and climate impacts. That network is currently being added to by the 
Department of Water with new Yarragadee monitoring bores. 
 
The investigation involved staff of the Water Corporation and Department of Water over 
a long period. The results of the investigation compiled by Water Corporation are now 
being consolidated into a groundwater bulletin by Department of Water, principally 
authored by Len Baddock who has a long involvement with the hydrogeology of the area 
both with GSWA and the Water Corporation. 
 
The Water Corporation’s December 2007 report on the Hydrogeological investigations 
and evaluation is available on the WA Department of Water website at 
www.water.wa.gov.au/PublicationStore/first/82079.pdf 
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(Picture ) The only exposure of Yarragadee Formation is about 0.8m thick on the south 
bank of the Blackwood River, overlain by conglomeratic alluvium. Image courtesy of 
Len Baddock. 
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FROM THE BRANCHES                                                                                                                                                  
 
NORTHERN TERRITORY  
 
 
At the December meeting, the NT Branch agreed to hold a seminar entitled "Sustainable 
Development of Groundwater Resources in Northern Australia" to be held on Friday 1 
October 2010 in Darwin.  More details will follow after the first meeting in 2010. 
 
 
NEW SOUTH WALES 
 
 
IAH NSW news – Feb 2010 
 
The IAH NSW Committee for 2010 would like to thank sponsoring organisations in 
industry, government and universities for their support of the meeting program last year. 
Our vision to raise the profile of groundwater issues in general and specifically IAH 
NSW continues to gain momentum, through well attended presentations by local 
members, students, and international visitors, technical demonstrations, and web 
communications.  
 
Recent & Upcoming Meetings 
 
IAH NSW meetings in 2010 are continuing to be generously hosted by PB in their World 
Tower offices.  A full list of meetings and presentation slides for those unable to reach 
Sydney meetings are now available at www.connectedwaters.unsw.edu.au.  
 

·  9th February, Gabriel Rau  (UNSW Water Research Lab, Connected Waters 
Initiative) made the first presentation of 2010 on analytical methods that use 
natural heat as a tracer to quantify surface water-groundwater exchange 

 
·  9th March, Elders night. Our senior groundwater members will form a panel for 

discussion on the past and future of our profession in NSW, trends, successes, and 
where we all might need to improve our game. 

 
Other speakers for our regular meetings (1st or 2nd Tuesday of the month) are yet to be 
confirmed. However, it looks like the 2010 Darcy Lectuer, Tim Schiebe, from  Pacific 
North-West National Laboratory will be able to present in Sydney on the 14th September. 
 
Awards 
 
For the third year IAH-NSW  will also be  providing sponsorship of a student to present 
their research at an IAH Conference.  Undergraduate and postgraduate research students 
will be invited to prepare a technical paper for inclusion in Groundwater 2010: The 
Challenge of Sustainable Management, to be held in Canberra in October.  
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For the first time in 2010, IAH-NSW will present a “Young Groundwater Professional 
of the Year” award. Nominations from organisations and consultancies for this award 
will be called soon. Support of early-career professionals in groundwater related 
engineering and science is an important and worthwhile activity for IAH-NSW and it’s 
members.   
 
The Wolley Award recipient for 2010 will be presented again in 2010. IAH NSW 
initiated a lifetime achievement award recognising the career of a well known, well 
recognised hydrogeologist who has promoted the growth of hydrogeology and mentored 
students and professionals over a distinguished career. This award was presented to Don 
Woolley at the January 2009 meeting. 
IAH NSW sponsorship 
 
Sponsors of IAH NSW are thanked for contributing to the activities of the local branch. 
Two levels of IAH-NSW sponsorship are offered: 

Gold - $400 per year – logo promotion on website & meeting notices 
Silver - $200 per year - logo promotion on meeting notices 

 
Please contact the treasurer Ian Grey (contact details below) if you would like to 
contribute to the upcoming 2010 program.  
 
 
The IAH NSW branch has been very active over the past few months, thanks to a highly 
energetic committee and valued support from IAH NSW members and sponsors. 
 
 
 
 
IAH NSW Committee 
 
Chair - Wendy Timms (w.timms@wrl.unsw.edu.au), UNSW Water Research Laboratory 
 
Treasurer - Ian Grey (ian@iggc.com.au), Ian Grey Groundwater Consulting 
 
Secretary & Awards - Graham Hawkes (GHawkes@pb.com.au), Parsons Brinckerhoff 
 
Communications & Meeting Liaison - Katarina David (Katarina.David@aquaterra.com.au), 
Aquaterrra 
 
Sponsor Liaison & IAH Australia Secretary - - Lange Jorstad (ljorstad@golder.com.au), 
Golder Associates 
 
IAH International Vice President, Australasia - Ian Acworth (i.acworth@unsw.edu.au), 
UNSW Connected Waters Initiative 
 
 
 



 15

SOUTH AUSTRALIA  
  
 
On 3rd December 2009, a Student Event was sponsored by the National Centre for 
Groundwater Research and Training.  

 
Mound Spring Carbonates: a window into the palaeohy drology of springs in the 
south-western GAB – Mark Keppell 
 
A petrological and geochemical study was undertaken on sediment samples collected 
from a number of mound springs. Based on this study, carbonate deposits are interpreted 
to be “tufa” or fresh, cool-water carbonates, with the key diagnostic features being a 
pronounced microbial and macrophyte (plant) influence on sedimentary textures and an 
abundance of aquatic macrofaunal fossils. Field observations indicate that the 
precipitation and accumulation of calcium carbonate in the spring environment is 
dynamic, and will shift based on the flow rate of water, the initial saturation of dissolved 
calcium carbonate, and the ongoing maturity of the mound. 
 
Saltwater intrusion mechanisms under the current si tuation of sea-level rise.  
Tariq Laattoe 
  
Normally, models simulate sea level rise purely by manipulating the boundary of the 
model which represents the ocean and then observing how the saltwater wedge reacts. 
The transgression of the coastline itself inland (above the aquifer) is often omitted, but 
current predicted rates of rise indicate that migration rates of the shoreline inland will 
greatly exceed that of the saltwater wedge. This results in the possibility of vertical 
saltwater intrusion driven by free convective processes, creating a new transition zone 
further inland in significantly less time. FEFLOW is used to asses and compare mixed 
convection processes in both the horizontal  and vertical directions. 
 
Investigating the Use of Surfactant Modified Zeolit e in Waste Water Treatment 
Dylan Irvine 
 
A growing population In Australia is increasing pressure on water resources, creating a 
need to investigate new potential sources of water. One such area of investigation is 
water recycling (waste water treatment), and another is aquifer storage and recovery 
(ASR). Trace levels of nutrients and bacteria in recycled waste water lead to biologically 
induced clogging of the ASR injection well, which inhibits the injection of water into the 
aquifer. The ability of surfactant modified zeolite (SMZ) to remove common these 
pollutants was tested in small scale, laboratory based column studies.  
 
Surface-Subsurface Flow In A V-Catchment Basin: A P rocess-Based Analysis 
Amy Gaukroger 
 
There are few examples where physically-based, integrated catchment hydrology models have 
been rigorously tested and compared for situations involving overland flow, soil infiltration, 
groundwater flow, channel flow and the interactions between these processes. This study analyses 
the verification of hypothetical catchment response scenarios using the numerical model 
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MODHMS. Several changes were made to the hypothetical catchment, which highlights the need 
for quantifiable measurables of model behaviour relating to the groundwater, surface water, 
unsaturated zone and channel domains and their associated interactions.  
 

 
The presentations can be viewed at http://www.iah.org.au/sa.html  
 
 
 
 
QUEENSLAND  
 
 
The 2010 AGM was held on Wed 10 February, 2010, and a new committee elected, 
 
President:  Mal Cox (QUT) 
Vice-President: Deryk Forster (Geologique) 
Treasurer:  Jonathan Hodgkinson (Qld Geological Survey) 
Secretary:  Paul Smith (Waste Solutions) 
State & Newsletter Liaison:  John Harbison (Eureka Hydrologic) 
Committee:  Maria Niermann (Golder) 
   John Harbison (Eureka Hydrologic) 
   Tim Armstrong (AGE Consultants) 
 
This first meeting of the year was held at the QUT Gardens Point campus and was well 
attended with around 40 members.  We thank the 2009 office bearers for their input 
through the year, in particular the Treasurer, Jonathan Hodgkinson, for handling the cash 
and keeping the books in order. We also thank the QUT postgraduate students (Pavel 
Dvoracek, Martin Labadz and Genevieve Larsen) for organising the drinks and snacks at 
the monthly meetings. 
 
There was also a very interesting talk on an innovative geophysical method for 
groundwater exploration. 
February, 2010. Brad Keane.  Environmental Geoscientist,  Geoforce, Brisbane 
Magnetic Resonance Soundings (MRS) an innovative approach to determine 
groundwater surfaces and aquifer thickness: a case study of the Gnangara Mound, 
Perth. 
The MRS (Magnetic Resonance Soundings) geophysical method was tested with shallow aquifers 
of the Gnangara Mound.  MRS utilises a combination of Earth magnetic field and an induced RF 
signal which causes hydrogen protons to resonate.  Precession then produces an RF signal 
detectable at the surface, proportional to the number of protons, and the water content can be read 
as % v/v which roughly equates to porosity. Five separate soundings were conducted along a 2.5 
km transect.  Two soundings were calibrated against monitoring wells previously logged using 
downhole geophysical tools.  The method provided an approximation of water content and 
relative hydraulic conductivity to depths of around 90 m below surface.  Two cross sections were 
produced, and demonstrate the saturated surface dips relative to ground surface and follows a 
regional bedrock anticline.  The survey confirmed the most likely region of recharge is the top of 
the anticline.  The MRS method has also been successfully used in the Pilbara region of WA. 
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Report for 2009 
Through 2009 we worked to generate more IAH activity in Queensland.  We were able to 
organise speakers for most monthly meetings.  Usually held on the second Wednesday of 
the month at QUT, R Block, Discipline of Biogeosciences (ex-School of Natural 
Resource Sciences; Gardens Point City campus).  We are typically getting 20-25 at the 
meetings. 
 
April, 2009: Jim Reeves.  General Manager, Institute for Sustainable Resources (ISR), 
Queensland University of Technology. 
Community perceptions of groundwater, and links with management and research.  
 
May, 2009: Ray Alford. Principal Officer, Hydrographic Support Technical Centre, 
Department of Environment & Resource Management (DERM), Brisbane 
A Potted History of Groundwater Data Logging 
 
June, 2009: Craig Vincent. Hydrogeologist Parsons Brinckerhoff, Brisbane. 
Determining surface-groundwater interactions through the use of water chemistry 
and oxygen isotopes: examples from the Canterbury Plains, New Zealand.   
  
July, 2009: Darcy Lecture  Dr Peter Cook, Senior Principal Research Scientist, CSIRO 
Land & Water, Adelaide. 
Environmental Tracers in Modern Hydrogeology: Reducing Uncertainty in Ground 
Water Flow Estimation.  This was a great roll up with an audience of around 100; a 
good speaker and a good topic (and CSIRO also contributed to the catering!) 
 
August, 2009: meeting cancelled 
 
September, 2009: Dr Jonathan Hodgkinson, Program Manager, Carbon Geostorage 
Initiative, Geological Survey of Queensland, Department of Employment, Economic 
Development and Innovation (DEEDI),  Brisbane 
Carbon Dioxide Storage in Aquifers - Modelling Workflows for Queensland 
Onshore Basins 

October, 2009: Amy Hawke, Software Modeller, High Performance Computing & 
Groundwater Systems Research, Queensland University of Technology, Brisbane. The 
use of 3D visualisation in hydrogeological modelling, with examples. 

November, 2009:  John Draper, Leader Carbon Geostorage Initiative, Geological Survey 
of Queensland, Mines and Energy, Department of Employment, Economic Development 
and Innovation (DEEDI), Brisbane 
Injecting carbon dioxide into Queensland basins: geological issues. 
This was a joint meeting of GSA-Qld and IAH-Qld held at the Theodore Club, Brisbane 
City. It also coincided with the GSAQ Prize Night and presentation of the Dorothy Hill 
and N.C. Stevens medals. This was very successful and we plan to have an annual joint 
meeting. 
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December, 2009: Sanjeev Pandey, Team Leader (Groundwater), Strategic Water Policy 
and Randall Cox, Director, Strategic Water Initiatives, Department of Environment and 
Resource Management (DERM) 
Regulatory and Policy Framework for Groundwater Management in Queensland 
A lot of interest and a good roll up for this, as these topics affect us all.  Well explained 
and both Sanjeev and Randall voluntered for an update through 2010. 
 
 
 
 
 
 
The John Laycock Groundwater Award 
 
This commenced in 2009 and is awarded by Queensland Branch of the IAH. Named after 
John Laycock a leading hydrogeologist in Queensland and a pioneer in groundwater 
modelling, through the 1960-1990’s. The award is aimed at generating the interests of 
final year undergraduate students in the fields of groundwater and hydrogeology.  
 
The Award has a cash value of $500 plus a formal certificate, and was promoted to all 
universities within Queensland. It required submission of an essay on a nominated topic 
of groundwater relevance, 2000 words in length.  The response in this first year was 
highly disappointing, seemingly an essay being too much of a challenge. 
 
The committee has discussed the matter, and we have decided to offer the award to QUT 
which offers the only formal undergraduate hydrogeology subject in Queensland. In 
addition, John Laycock was a Visiting Scholar at QUT for several years after his 
retirement.  The student will be selected based on the “best all round performance” in the 
subject as selected by the IAH committee.  The winner for 2009 is Ms Rachael Ilett.   
 
 
Geosequestration Investigation, Queensland 
 
Geoscience Australia and Geological Survey of Queensland are participating in a national 
geoscience agreement to determine potential locations for CO2 geosequestration, plus 
define hydrogeological, hydrological and hydrochemical characteriusics of the 
sedimentary basins.  During September, 2009, the field sampling team carrying out 
hydrochemical baseline studies in the Denison Trough to investigate background 
concentrations of groundwater CO2.  
 
Photos show sampling of bore and wind mill pump (see also cover photo).  Physico-
chemical parameters were recorded using a flow cell to gauge hydrochemical stability 
prior to collection of water samples. Groundwater in these locations is being drawn from 
between 20 and 100 m in the Permian units of the Bowen Basin. (photos Jonathan 
Hodgkinson, GSQ). 
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WESTERN AUSTRALIA   
  
Upcoming Program 
 
Wednesday February 24th 5:00pm for 5:45pm start.   
AGM and  Student Night.   
 
The Irish Club, Townshend St Subiaco   
 
Lindsay Bourke and Todd Stokes, speaking on their projects in the UWA Masters in 
Hydrogeology Program. 

. 
March:   St Hilda's Geothermal Project Field Visit. 
                 For this we meet at the project gate entrance on the corner of Glyde and 
Palmerston Streets in Mosman Park at 4:30pm on Wed 24th March. After an induction, 
we provide our own  safety equipment of hard hat, safety boots, safety glasses and hi-vis 
shirt or vest, and proceed to a tour of the 1000m geothermal and injection bores and the 
associated heat exchange circuit.  A drinks and dinner  gathering afterwards is tentatively 
planned for this event, notionally at Hungry Nomads, a km west on Stirling Highway.  If 
you are interested in early booking for this, please email Colin Walker on 
ghem@bigpond.net.au  
 
April :     NGWREF McEllhiney Lecture Series. 
                Tentatively, Wed 28th April at the Irish Club, Townshend St Subiaco.  5pm for 
a 5:45pm  

Mike Mehmert You Drill a Hole — You Develop a Well  The lecture will 
discuss well efficiency and the vital role that well development plays in achieving 
maximum efficiency. This lecture is intended to emphasize the importance of well 
development and to challenge industry professionals to examine current practices 
and always seek improvement.  May be moved to fit Mike’s travel schedule. 

 
May:     Wed 26th May at the Irish Club, Townshend St Subiaco.  5pm for a 5:45pm Start. 

Jim Campbell (MWH) Shafted by Groundwater : A lecture on dewatering for 
construction.  Soggy ground has been an engineering nightmare since that Tower in Pisa,  
 
July:       Wed 28th July at the Irish Club, Townshend St Subiaco.  5pm for a 5:45pm 
Start. 

Matt Forbes (DEC) The Tufas of the Capes region.  Tufas are carbonate-mineral 
formed from saturated groundwater.  Areas around springs, in flowing streams, on 
flanks of marine carbonate dunes accumulate them.  Such sites can have distinct 
biota associates.   

 
August: The annual IAH WA symposium is scheduled for August.  Again, further advice 
in due course. 
 
September: Wed 29th :2010 Darcy Distinguished Lecturer: Timothy Scheibe, Ph.D., 
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1st AUSTRALIA & NEW ZEALAND FEFLOW USERS WORKSHOP                                                                            
FEFLOW® 

advanced groundwater modelling system 
1st AUSTRALIA & NEW ZEALAND FEFLOW® Users Workshop 
May 4-6, 2010 Sydney, Australia 

Keynote Presentations 
 
Prof. H.-J.G. Diersch 
Director of Groundwater Modelling 
Centre 
DHI-WASY, Berlin, Germany 
 
Prof. C.T. Simmons 
Director of National Groundwater 
Centre, 
Adelaide 
 
Dr Wendy Timms 
Senior Project Engineer, Water 
Research Laboratory, University of 
New South Wales 
(UNSW) 
 
Mr Hugh Middlemis 
Senior Water Resources Engineer, 
aquaterra, Adelaide 
 
Dr Anthony Knapton 
NRETA, Natural Systems, Darwin 
 

Workshop Topics 
  

FEFLOW 6.0 - presentation 
·  Recent developments in FE Modelling 

·  Solvers & Parallel computing 
·  Interfaces, GIS, 3D-graphics 
  

Management of aquifer recharge  
·  Water banking: a huge potential?  

·  Managed recharge of storm water 
·  Efficiency of water supply management  

  

Mine Water Modelling  

·  Integrated mine water management 

·  Ground- & surface water modelling 
·  Mine dewatering and recharge modelling 
  

Groundwater – Surface Water interaction 

·  FEFLOW coupled to MIKE11 
·  MIKE interfacing—IfmMIKE11 
·  Integrated water management 
  

Sea Water Intrusion 

·  Identify risks  
·  Water management 
  
 

Organiser 
 
DHI Water & Environment Pty Ltd 
PO Box 626 
Broadway NSW 2007 Australia 
Phone: +61 2 9213 5700, 
Fax: +61 2 9213 5701 
 
www.dhigroup.com.au 
 
 

Registration & Conference Flyer 
  
For further information or to register online go to: 
http://www.dhigroup.com.au/FeflowDownUnder2010 
  
If you have any questions please email: 
support.aus@dhigroup.com 
 
or contact Amanda Wellspring on: 
awe@dhigroup.com 
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2010 NATIONAL GROUNDWATER CONFERENCE                                                                             
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www.groundwater2010.com 

  

The next national groundwater conference ‘Groundwater 2010 – the Challenge of Sustainable 
Management’ , is to be held in Canberra at the National Convention Centre between 31st 
October and 4th November 2010. This event will focus on the sustainable management of 
groundwater resources in Australia, and is being organised jointly by the International 
Association of Hydrogeologists (IAH) and the Geological Society of Australia (GSA).  
The conference will offer a unique opportunity for groundwater scientists, water managers and 
planners from across the country to meet, present, and discuss critical groundwater management 
issues, particularly the unique challenges posed by extreme drought and future climate change. 
To facilitate interaction, the conference has been structured with science, management and policy 
streams supported by workshops and forums designed to activate discussion on specific 
groundwater challenges. With the inception of a new National Centre for Groundwater Research 
and Training, it is also an appropriate time for a national conference on groundwater management 
issues, which will provide direction to the centre research.  
Papers from elsewhere in Australasia will also be accommodated within the program, particularly 
where these focus on the application of new science methods and technologies for the assessment 
and management of groundwater resources. 
The Technical Organising Committee invites you to submit abstracts for oral and poster 
presentation. Contributed papers will be strictly limited to a maximum of fifteen minutes 
followed by five minutes for discussion. The best abstracts for contributed papers will be selected 
for presentation in one of the concurrent paper sessions. Papers not selected for these sessions 
may be eligible for presentation as posters. 
Initially, abstracts of no more than one page (template provided on line) are invited. After review, 
papers selected for oral presentation must submit an extended abstract (up to 4-pages) for 
inclusion in the Conference Proceedings. Successful papers may also be invited to submit full 
papers for peer review and to be developed as a journal publication. Papers selected for poster 
presentation also have the option of submitting an extended abstract. 
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Important Dates 
 
November 2009        Early bird registrations open 
26 February 2010     Submission of initial 1 page abstracts closes 
17 April 2010           Notification of acceptance of abstracts 
22 May 2010           Early bird registrations close 
30 July 2010           Submission of four page abstract for review 
27 August 2010       Notification of final four page abstract results 
24 September 2010 Amended final four page abstract due for inclusion in Conference 
proceedings 
  
CONFERENCE THEMES 
 
WATER POLICY ENVIRONMENT (National, State, Regional)  
Policy and institutional processes provide a vital framework for managing groundwater resources. 
This session welcomes papers from groundwater managers and policy-makers that analyse recent 
water policy changes and the implementation of these changes. Papers that discuss the emerging 
water policy challenges in the context of climate variability and longer term climate change, are 
also encouraged. We also encourage the submission of papers which analyse the role and use of 
science in informing the policy process, as well as examples of generating a demand for science 
from policy makers to help inform evidence-based policy. The specific sessions within this theme 
are: 

Emerging water policy challenges   
Harmonisation of groundwater definitions and  standards, and improved governance and 
management practices  
Water allocation planning and management of  over-allocation  
Water trading regimes   
Climate variability and change  
Conjunctive/integrated water management   
Adaptive groundwater management 
  
CHALLENGES AND THREATS TO GROUNDWATER MANAGEMENT  
 
This session will focus on presentation and discussion of the latest scientific research into 
Australia’s groundwater systems. We wish to encourage the submission of papers across 
a range of disciplines, highlighting the latest science and technological advances. We 
encourage scientists to include a discussion on the implications of their results to 
facilitate discussion of the broader management implications. The specific sessions are: 
 

Climate change impacts  
Aquifer characterisation   
Groundwater modelling   
Estimation of ‘sustainable’ yields   
Water balances and water efficiency in irrigation areas   
Groundwater and mining   
Risks to groundwater quality   
isks to Groundwater Dependent Ecosystems   
Investigation of groundwater-surface water inter-connectivity  
Groundwater in cities and towns   
Groundwater in the coastal zone   
Arid zone groundwater resources.  
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FUTURE OPPORTUNITIES  
 
Changes in water and energy policy in the face of drought, climate change and continuing 
development pressures, have created a new impetus for innovation in managing 
Australia’s water resources. This session encourages the submission of papers that 
examine how cutting edge science and technologies are identifying new potential 
groundwater resources, and opening up new ways of managing existing water resources.  
Papers that explore the new hydrogeological science required to underpin development of 
our geothermal resources and the storage of carbon in aquifers are welcomed. Papers are 
also encouraged from groundwater managers who have experience in implementing the 
use of new technologies or methods for groundwater management. The specific sessions 
in this theme are: 

Managed aquifer recharge (aquifer storage and recovery) 
Desalination and the ‘brackish resource’   
Northern Australian groundwater resources   
Deep groundwater resources   
Frontier science and technologies   
Aquifers for carbon geo-sequestration  
Groundwater and geothermal energy  

  
CAPACITY BUILDING  
 
There is general recognition that capacity building in terms of skills, training, knowledge 
and data gaps, and community awareness, have not kept pace with development of 
Australia’s groundwater resources. This theme encourages the submission of papers from 
policy-makers, groundwater managers, members of the general community and scientists, 
identifying and discussing issues around the specific topics below: 

Information requirements   
Groundwater monitoring and data management   
Community involvement  
Education and training  

 
 
 

IAH PUBLICATIONS                                                                                

Discounted IAH publications in the ‘International Contributions to Hydrogeology’ and 
the ‘Selected Papers’ series can be ordered by Australian IAH members directly from 
Macmillan Publishers Australia in Victoria. 

customer.service@macmillan.com.au or orders@macmillan.com.au 

Remember to quote your IAH Membership Number, which entitles you to a substantial 
discount. If you don’t know your IAH membership number contact Joel Pillar  

joel@iah.org.au 
 


