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FROM THE PRESIDENT

At the first Internattonal Groundwater Conference “Groundwatcr and Man® held in Australia a
tne University in 1983, the Australian Chapler of 1A was formed. The mecting of enthusiastic
"would be” IAH Members was well attended | remember. At this mecting our Victorian
colleagues were voted in 10 begin the enterpnise as members of the first cxceutive with Bill
Williamson as President. So JAH Ausiralia has reached the ripe old age of 10t From Victoria
the executive moved 10 Penth where a very constnuctive 4 years of managing our afiairs was
contributcd and culminated in the Big Basins Conference in 1990, Au this conlcrence the NSW
Branch ook over and we will compleie our reign in 1994 a1 the Water Down Under
Conference.

Looking back over the Last 10 years one can see the groundwater profession growing and
maturing. We now have over 200 members and both the Community and Guvernments have a
greatcr awareness of groundwater, especially as it releases (o Salinity and Contamination. We
have had some very successful and regutar International groundwater Conferences;

1983 Groundwater and Man, Sydney,
1986 Groundwater under siress, Brisbane,
1990 Hig Basins, (Perth) and to come the;
1994 Water Down Under (Adelaide)

Interspersed with these conlerences there have also be other workshups (Murray Darling Basin
especially) and National Conferences e.g. Aquifers at risk 1993, Canberra). Many of the Staie
branches have regular meetings with speakers delivering stimulating and informative talks.

Rescarch and Education in the groundwater ficld have grown considerahly over the ten year
period as welt. Prior to, and coatinuing through the period, the Naiional AWRC spunsared iwo
wock Groundwater Schouls have formed a foundation role 1o professional education. The
successful 12th School was recently run hy the Centre for Groundwater Studics under Peter
Dillon’s Leadership.

In 1987, the Australian Water Rescarch Advisory Council (AWRAC) gave further recognition
to Groundwater by financially supporting (in pan) two Nationa! Centres out of 13; one al
Adclaide and onc in Sydncy. As we come up 1994 we now have active posigraduale
groundwatcr degrec training by way of formal coursework Masters and Rescarch Degrees
(Masters, PhDs) at University of Technology, Sydney , University of NS.W., University
Melboumne and, Combined Universities of Adelaide, Flinders and South Australia, Other
Universities take in Masters and PhD's by research and many have some training at under
graduate level.

Research proceeds a1 a growing pace in various CSIRO Divisions, Universities, Government
Water Resource Management Agencies and some consullancy companies. The offering of aver
350 Abstracts for the forthcoming Water Down Under 94 conlcrence bears estimony to the
research activity in progress,

As groundwater problems emerge and there is a necd for further rapid information transfer,
specialised shun courses have heen developed by the Groundwater Centres and others 1)
respond to the sitwation. :

The icchnological and professional advances we have seen in the groundwater ficld over the last
ten years are just the beginning. The next decade will, § ami sure see a consuhdation of the
profession and further exciting advances at the leading edpes. The 25th 1A Congress (Waler
Down Under 1994) in Adclaide will be the beginning of a rewarding new era that will lead on
towards the new centaury. Try and plan to be here. This is yous opponumty.

In closing, the Sydney Executive and | would Kike to wish you, your familics and culleagucs all
a juyous Chnistmas and a productive New Year.



NOTES FROM THE NATIONAL SECRETARY
December 19923

Wae have been sent a copy of the IAH China newsletter that will be forwarded to all state
liaison officers for distribution to interesied members on a stale hasis.

We remind members that advertising space Is avallable at $100 per page. We apologize for
omitting the "advertisement® heading on an article In the previous newsletter, but hope that It
will encourage both private and public organizations to conskder letting the moths out of their
wallets and advertise. Every advertisement Is equal to a member subs for the year and
helps us all.

A conference on "Engineering Geology of the Newcastls - Gosford Region® will be held in
Newcaslle in February 1995, and Philip Hitchcock is prepasing a paper on Hydrogeology of
the Tomago and Newcastle coal measures, and the Narabeen Group. It any members have
waler quality and aquiler parameters for hese groups, Please contact Philip on {049) 26
2766.

We appreciate leedback from members, and tetters to the committee are welcomed. Please
be assured that although we do not always have the time to reply quickly all matters wilt be
considered as soon as possible. The mailing list to the intemational body Is continuously
updated. We hope that the change of IAH Intemational ceniral address system to the UK
does nol cause too many problems in the proceedings reaching all members.



IAH EDUCATION SURVEY 1993
SUMMARY OF RESPONSES

A survey was senl out to a number of Educational Instilutions to collate information on
courses available for undergraduate and post-graduale students in Hydrogeology and
related disciplines in Australia. The following summary is designed to provide a quick
relerence lo the responses received. The results of the survey will be of particulas use to
students considering a career in hydrogeology, and to prospective employers looking for the
most likely source of good-quality employees. The previous issus of the newsletter
contained delailed descriplions of lhe courses at the University of New South Wales and
Universily of Technology, Sydney. We thank everyone who has contributed to the collation
ol the survey, and we hope it is a useful reference. The order of presentalion is purety
random,

Fllnders Unlversity of South Australla

Contact:  Or Gordon Stanger
School of Earth Sciences
Flinders University of SA
Box 2100 Adelaide 5001
ph (08) 201 2709
fax (08) 201 2676

Offers: 6 semaster courses in surface and subsurface hydralogy {incl an honours subject)
for undergraduates. A fee-based maslers is oHered in conjunction with the University of
Adelaide, Cenlre for Groundwater Studies, Australian Centre for Water Quality Research
and the University of South Australia. MSc and PhD by research are also otered,

The University of Western Australla

No specialist programme in hydrogeology, but work with the Dept of Applied Geology at
Curtin,

Contact:  Prof. C MCA Powell
The University of Western Australia
Depl of Geology and Geophysics
Nedlands, Perth WA 6009



James Cook Unlversity of North Queensland

Contact:  Prof R.E. Volker
Dept of Civil and Systems Engineering
James Cook University
Townsville, QLD 4811

PhQ77-814270
fax 077-751184

Undergraduate programme - some subjects in Bachelor of Engineering (Civil) degree.
Graduale Diptoma in Engineeting may be taken with most coursawork in hydrogeotogy and
related areas plus projecl work, Master of Engineering may inclide a significant component
ol subjects relevant 1o hydrology as well as a dissertation, Master of Engineering Science
(predominantly by research) may include some coursewark. PhD also offered.

Substantial laboratory facilities exist including two sand boxes for 2d and 3d flow.

Entry requirements for postgraduate courses are normally a first degree. Flexible options for
commencemenl of studies.

University of New South Wates

Contact:  Dr lan Ackworth
¢/ Water Research Laboratory
University of New South Wales
King Street
Manly Vale NSW 2093

Hydrogeology forms a core component of undergraduate studies in Engineering and Applied
Geology. 10 hours introductory hydrogeotogy, 42 hours of conlaminant transpor! and 28
hours of envionmental/hydrogeotogy are offered in the undergraduale programme.

In posi-graduate courses, a 30 credil groundwater studies programme is offered which
includes groundwaler modelling groundwater environment, geophysics, hydrogeochemistry,
hydraotogical processes, contaminant hydrogeclogy, remole sensing and GIS syslems, and
includes a research project.

Extensive chemistry laboratary facilities availabte, and computing facllities,



A Graduate shart course in hydrology can be laken as a 14 week course which has surface
and groundwater options.

Entry requirements to the groundwater studias programme is by a first degree in geclogy or
engineering. Entrance timing Is flexible.

The groundwater studies programme has been revised for 1994. Exlensiva field laboratary
studies are passible at a number of nested piezometer siles, and salinity Investigations and
remote sensing methods topics are available.

Queensland University of Technology

Academlc: Administrative:

Dr Malcolm Cox Mrs Cathy Fielding
Schoo! of Geology School of Geology
aut aut

GPO Box 2434 GPO Box 2434
BRISBANE QLD 4001 BRISBANE QLD 4001
Tel: (07) B64 1649 Tel: (07) 864 1645
Fax: (07) 864 1535 Fax; (07) 864 1535

Undergraduale Programme - BAppSc Course with a major in Geology includes B semesler
tength (14 weeks), 5 huurs per week, 12 credil points subjects including Field
Techniques, Sedimentalogy, Geomomhology, Geochemistry, Hydrogeology,
Engineering Geology, Geology of Fassil Fuels and Geological Investigations.

“raduate or Honours Course(s) Offered in Hydrogeology or related are the one-year
Honours course in Geology which allows students to underiake coursework and a research
project related to Hydiogeology. The first hali-semester cansists of course wark and Ihe
research project lakes up the remaining semester and a hall,

Coursewark unils are based on formal class-wark and are 5 hows per week lor 7 weeks,
Relevant coursework unils are Geological Case History, Environmental Geochemistry,
Advanced Engineering Geology, Advanced Sedimentology & Siratigraphy and Coaslal Zone
Environmenl Studies

The Graduale Diploma is a full year of caursework and is the same as the first year of the
MAppSc Coursa

The MAppSc degree is usually 2 years tull-me or 4 years part -me and involves 2
semeslers ol course work and 2 semestess of research,.



The PhD program is mostly research-based, with a small amount of coursework if
considered to be required.

A number of related subjects or courses in other faculties are offered

Laboralory Faciliies in the School of Geology Include the following:
Geochemistry lab wilh clean room
Environmental Geoscience Lab.
Sedimentology Lab,

Options for Timing Commencement of Studies vary according to the type of degree.

Monash University, Clayton Campus

Contact: Assoc Professor A. G. Mein
Dept of Civil Engineering
Monash University
Clayton, Vic 3168

Undergraduate programme does nol offer any courses In hydrogeology, bul some subjlects
have hydrogeology componenis. One post-graduate course in Groundwater hydrology Is
offered once every 2 years. Soils laboratory facilities are available. Entry requirements are
honouwrs degree or equivalent for post-graduate programme.

The Australlan Nattonal University (1)

Contacl: Dr F. Ghassemi
CRES/ANU
GPO Box 0200
Canberra ACT 2605
©h (06} 249 0653
fax (06) 249 0757

Undergraduate course - Water Resources sclence and management. No post-graduate
courses, but MSc and Ph offered by research. No laboralory facilities, but computing
facililics available.



The Australian Natlonal University (2)

Conlact: Dr R.A. Eggleton
Dept of Geology
Austratian National University
GPO Box 0200
Canberra ACT 2605
Ph (06) 249 2060
fax (06) 249 5544

No undergraduate coursas in hydrogeology. A graduate schocl program Is offered in
Regolilh and Qualemary studies through CSIRO, AGSO and CRES.

University of South Australla

Contact: J.B. Jago
Oept of Applied Geology
University of SA
The Levels SA 5095
Ph (08) 202 3107
fax (08) 302 3378

Undergraduate programme offers 10 lectures in hydrauiics, 12 hours of hydrogeology in the

third year of studies. A B. App. Sc. (Hons) is offered in hydrogeology. Related courses are
offered in Civil Engineerning.

Swinburne University of Technotogy

Conlact:  Slephen Mills
Box 218
Hawthorn Vic 3122
Ph (03} 819 8031
fax {03) 819 6443

No courses are offered in hydrogeology or related areas.



Victorian University ol Technology

Contact:  Peter Lechte
Dept. of Civil and Building Engineering
Victorian Universily of Technology
P.O.Box 14428 MMC
Melboume Vic 3000
Ph (0J) 6884438
fax (0J) 6884096

No undergraduate programme in hyd but, 3 related subjects offered In civil engineering
degree programme. 4 courses in related fields oflered in 8 Graduate Ceriificate in Waler
Engineering. Substanliat laboratory tacililies in hydraulics, chemistry and microbiology. Graduale
certificate in Water Engineering requires gualifications suilable for GradiEAus! plus 1 years
experience. Some Hexibility in commencement.

University of Technotogy, Sydney (UTS)

Contacl:  Assoc. Professor Michael J. Knight
National Centre for Groundwaler Man ni
University ol Technology, Sydney (UTS
Po Box 123, Broadway 2007 NS
Ph (02) 3301984
lax (02) 3301985

Undergraduate Programme B.AppSc. Course with a fin G includes
Hydrogeology al Stages 5 and 6 in the context of Engineering ogy and Environmental
Geology. Also the project in Honours year may atso include some Hydrogeology

Post-Graduate Courses A sixty credit Masiers and 45 Credil point Graduaie Diploma n
Hydrogeologﬂ; and Groundwater Management may be 1aken over 1 year full-time, and 2-3 years
pan-time. The Courseworidproject Programs are MSc, M.E., GradDip (Science or Engineering).
Subjects covered include; Hydrogeology, Groundwaler Modelling. Hydrogeochemistry, Surface
Hydsology and Groundwater, Contaminated Site Managerment, Geopollution Management
Groundwater Geophysics and Remote Sensing of Groundwater Resources, Compuling for
Groundwaler Speciatists. The project is 30 credit pomis (Masters) or 15 credit points (GradDip).

Masters and PhDs by Research may also be laken on Groundwater and related topics through
either Engineering or Science Facullies there Is also a fea paying Graduate Course in
Grouncdwater Management that exiends over 3 months each year.

There are extensive laboratory computing and feld facilities available. Entry to Postgraduate
Programs is by First degree in Geology or Engineering.

The National Centre for Groundwater Mana t Is running research programs valued at over
$1 million beth in Australia and overseas. These involve salinily, conlaminated sites and polluted
groundwater peslicide transport, modelling and geophysics.

Noto: The Exsculive notes thal thers are sare instilutions that do not appeer 1o have retumed theis 1993 Education
Survey Intermation. The Newslatter aditor would s1ill ike to receiva this data and will publish it in the next Nawslietter.
Plaase follow the format of this inventory.



NATICNAL COMMITTEE NEWS

TREASURER’'S REPORT

Membership Subscriptions for 199%3

All membera were recently sent invoices for their 1993
subacriptiens. If you have not already paid your subscription for
the year ($60), could you please forward it to the Treasurer as
soon ae posaible. My address is given below. Do not send your fees
to your State Branch Secretary/Treasurer.

New Memberg

Membership has continued to grow during 1993 with another 27 new
members since our last newsletter. Thanks to all those State
branches actively signing up new members and promoting IAH. The
following new members are welcomed :

Mr D Batchelor (QLD} Mr S Benton (NSW)

Mr F Mollica (VIC) Mr D Casey (NSW)

Mr K Seddon (VIC) Mr T Katopodis (VIC)
Mr A Fothergill (VIC) Ms A Dimoe (VIC)

Mr T Carmichael (NSW) Mr D Irvine (QLD)

Mr C Prangley (WA) Mr I Smith (NT)

Mr D Dempster (QLD} Mr K Berry (WA)

Mr X O'Neill (NSW) Mr D Smirk (WA)

Mr J Bornman (WA} Mr P McGarry-Heaton {QLD)
Ms S Carapina (VIC) bDr F Abo (VIC)

Mr M Easton (VIC) Mr A Harrison (VIC)
Ms T Weaver (VIC) Mr A Nunn (VIC)

Mr J Schaeffer (VIC) Mr B Coleman (VIC)
Mr J Hadwen (VIC)

(NQTE. Those who joined after 1 July 1993 are financial members for
the balance of 1993 and the whole of 1994 as this is the first year
they will receive publications from overseas) .

New 1994 Feen

The International body of IAH has advised that the membership fees
for 1994 will be increased for the first time since 1990. The 1SDM
increase will be passed on to all Australian members next year when
subs are due mid year. The membership fee will rise to §75.

However for all new members who join IAH, the increase is effective
from 1 November 1991,

State Branches will benefit from the new fee structure as §5 per
financial member is to be returned to each State Commitltee for LAH
activities in the respective States. This arrangement has commenced
from 1993, one year ahead of schedule.

Memberghip Categories

There have been several enquires recently as to whether 1AL oliors
student and retired membership categories. I have conracted (e



Tnternational body and they have advised Lhat a new student
category has been created for 1994 bringing the number of

membes ship cateqorios tao fonr, A new cateqory for retired members
wan connidered but rejected. Australian NC membership fees for

Lhese categories for 1994 are shown he low:
Student, - $45
Individual - 575
Corporate - $375
Sponsored - $115

In order Lo qualify for student membership you must be under 30
years of age and be in full time education. The category is only
available lor two yearas and each student must produce a copy of
Lheir id card or have their application certified by academic
staff. Please supply me with the relevant details if you wish to
<hangr membership categories.

All 1992 and some 199) members should have received two volumes
from overseas during the year -

"hAnnotated Bibliography of Karst Terranea" -
Volume 15 in the International Contributions
to llydrogeology Series, and

"Selected Papers on Aquifer Overexploitation® -
Volume 3 in the Hydrogeology Selected Papers
Series.

The National Committee expects to mail out copies of the
proceedings of the "Aquifers at Risk” conference to all members in
the near future. This follows the circulation of the AWWA Wator
Journal which had a hydrogeology theme earlier in the year.

For 1994 and continuing years, all members will receive Eour issues
of the new Applied Hydrogeology journal as well as the special
volumes from overseas for their $75.

Address Changes

Members are reminded to send any changes of address to me at the
" {ollowing address

JB ROSS

IAH Treasurer Fax (02) 68915884
c/- lydrogeology Unit

IDept. . of Water Resources

PO Box 1720

PARRMMATTA. NGW, 2124

Member's Addresnses
Fhe full list of members hasn't been published for 12 months, so

here are onr 209 members on a2 State by State basis as at the 7th
Nowembeey 1977,
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1Al Council matiers

b was reeenily elected to the Council of JAIL and 1 have a general concern to increase
Austrahian representation in the various international commissions and working groups of
the Association which has been very Eurocentric in the past. | believe that we have a lot
to offer scienlifically, and that more international contact is good for us and will have s
spinofl in an increased number of technical co-operation projecis and business for
Ausiralian finns.

Al the recent conference on ‘Africa needs Groundwater' in Johannesburg, delegates from
about 15 African countrics formed an African Association of Hydrogeologists, to be
affiliated with the IAH. This will be a very uscful network, as there is a large amount of
groundwater work going on in Africa, and no existing mechanism for scientific and
professional contact. | attended the conference while in South Africa doing a short review
job for the Water Rescarch Commission. Other Australians there were Lucy Lytton, who
has been working on rural water supplies in the black ‘homelands’ of South Africa, and
Gabriel Salas who is working on an AIDAD project in Boiswana,

1AH now has a sponsorship scheme whereby members from wealthy countries (like ours)
can pay the membership fees for a sponsored hydrogeologist from a less developedt country.
Many hydrogeologists in the baskei-case countries of Africa cant afford the 40 DM
membership subscription yet need the professional contact and lilerature that IAH provides.

The IAH journal - Applied 1lydrogeology - is heing reorganised, and there is a need lor an
Ausiralian to be on the Editarial Board. The duties will include spotting likely papers anu
encouraging authurs. Please let me know if you are interested in this.

I discussed with Andrew Skinner, the Secretary-General of IAH, the possibility of initiating
a working group on groundwater-related salinisation. This possibility will be discussed at
the Council mecling in November 1994. In the mcantime please let me know if you might
be interested in participating. One suggestion is for a book comprising comparative
international case studies, and in this case panticipation in the working group would mean
a commilment tu writing a chapler. J{owever the scope of the proposed working group
remains 1o be determined. T dent a,q aliong |

Gy e

t;erry Jacobson
phone 062-499758

fax D62-499945



NEW SOUTII WALES

DEPARTMENT OF WATER RESOURCES (DWR)

The DWR is reviewing an unusual underground storage system fon 1.1 Gas at Botany
The propasal is to utihse groundwater pressure to contain LP Gas

There are approximately 200,00 consumers in NSW who depend on 1P Gas as a
rehable fuet Source  In 1991 the amount of gas used was 650,00 tonnes and s s
projected to rise to 820,000 tonnes by the year 2000

NSW has no natural supply of LP Gas and imports the majority of its product from
Bass Strait  This source however is in decline and additional bulk storage is required
in the Sydney area to handle growing imports

Underground Cavern Storage Technology

The proposed Botany facility will ulifise unlined purpnse buift pressurised storage
cavern technology Caverns arc constructed in suitable water saturated rock (Triassic
1tawkesbury sandstone ) between 130 and 150 m below groundsurface. The pressure
of the water in the surrounding rock is higher than the pressure of the [P Gas in the
cavern due to its depth below the water table, This means thai due to the diference in
pressure, groundwater will always low into the caverns, preventing the seepage of
gas into the surrounding rock.

Seepage water extracted from the caverns will be treated on the surface and disposed
to a firewater pond. Water quality will meet EPA requirements.
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The caverns will be located at two sites on Molineux Point, which is reclaimed land on
the edge of Botany Bay, The capacity of the Butane and Propane caverns will not
exceed 90,000 tonnes

Each cavern will consist of an operating shaft and a series of parallel galleries that are
separated by rock pillars  the shaft will comain venting and seepage water extraction
pumps as well as product pumps and filling lines



Construction Method

Shaft construction is the preferred construction method due to the depth of
unconsohdated overburden that overlies bedrack  The shafls will be sunk from the
surface using a combination of the slurry trench method in the sediment cover and
conventional drill and blast methods in the rock. In the cavern, dnll and blast is also
seen as the preferred methed of construction.

CONSULTANTS TALK

Specialisation in the groundwater indusiry is starting to occur with firms concentrating
on one or more of the following areas;

Landfill operations

Petroleum spillages

Comaminated land studies

Audit procedures
Industrial/municipal or mining work

loint venturing is now common for larger projects and there has been an emergence of
'risk assessmenl’ as a tool for high profile work. Risk assessment can be subdivided
into; human health and ecological risk assessmenl. The assessment given, varies from
low budget opinions through to comprehensive risk assessment as defined by the US
EPA literature.

There is a general perception that industry is being respoasible in their approach 1o self
regulation and cleanup. This is not necessary the case for government enterprises.

Moare firms are offering groundwater services than ever before  This added
compelition is having several effects;

. Price is being driven down and 1here is a reduction in the quality of service.

. Stall' with expenience are being targeted by head hunters and linding themselves
in a very marketable position.

. Several senior people have stanted up business on there own and contract out
their services
Groundwater Technology Inc

Groundwater Technology Inc have been successiul in winning the cleanup of the Trial
Bay Caltex Terounal site The work is esnmated 10 cost 3 1 8 m and involves two

remediaion processes,

i Ahove pround bivremediation of contaminated soils and



2 Air sparging combined with insitu bioremediation of groundwater, both on site and
off site.

Mackie Martin - PPK Merper

PPK Consultants has Strengthened its environmental services pronp thaough the vecent
merper with Mackic Mattin and Associates  The merper is”a stratepic move for PPK
to become the premier proveder of cnvronmental services in Australia PPR perceives
significant growth theough inchision of MMA capabilities in mining and industeral
sectors and specialty areas such as computer madefling for seservon analyses,
contaminant hydrology ete

Interesting hydrogeolngical projects currently underway include regional exploralion,
testing and numerical modelling of the GAB in north western {ecnsland for potentiat
mine site water supplies. Effort has been directed towards undersianding historical
pressure changes, development of representative piezometric surfaces and appreciation
of the role of regional stiructure in influencing basinal lows recharge mechanisms are
also being carefully studied



1Al NEWSLETTER

VICTORIAN CONTRIBUTION

1. Victorian Branch Activities

Meetings - 1993
May 3 State Groundwaler Dala Base - Rural Water Corporaticn
June | Currenl Practices in Contaminated Site Environmental Auditing

- Dr Peter Nadcbaum
June 7 Groundwater Protection Policy in Furope - Dr Guner Schuliz-Terfloth

June 22 Soil and Groundwater Remediation - Joint AWWA and 1AH Mecting -
Bronwyn Pagram, John Faulks and Jelf Basclmans

August 3 Ciroundwater Contamination by Séptic Tanks - Greg Hoxley

2.  Committee Activities

l. Flow Lines
The Victorian Dranch Newsletter - Flow Lines - is already up to Issue No. 3 and is
proving to be a great success in kecping Victorian members on top of currem
aclivities.

2. IAH National Education Survey
Fourteen responses (o the survey which was sent out in July 93 have heen received.
These responses are being coltated by the National Commitice and will be published
SOOn.

LN National Accreditation of Hydrogeologists
The accreditation piaper was senl out in July 93 10 National Commitice for

distribution.  No coninnents have been received yet and i is uwidersiood that i has
boen proposed that 1this issue be discussed at Water Dowa Under "94.



). Vidorian Water Industry Reforms

A series of major reforms aimed at improved service and performance of the Victonan water
industry have been announced.

Melboume Water will become a State owned company established under the State Owned
Enterprises Act.  The Melbourne Water caichment and water collection activitics will be
separated on an accounting basis through the creation of three regional bodics to estalilish
discrete businesses. Competition by comparison will be gencrated hetween the three separate
operating supply regions, out of Melbourne Water. They will compete with each ather
against a cost-hased yardstick and a range of performance indicators. Control of Meltwmne
Water's supply headworks (water storage and harvesting and the associated nrajor
infrastruciure) will be separated out from the rest of Melboune Water.

The five regions of the Rural Water Corporation will hecome separate autonomous austhoritics
which wholesale waler in country Victoria and will be required to compete with each nthey
against 2 series of performance benchmarks. The development of customer groups o take
over operations of irrigation districts will be encouraged.

The 120 non-metropolitan water authorilies will be encouraged to join toether to form
authorities with sulficien! scale to compete effectively in a less regulaled, more effective
markel.

A priority will he 10 establish a Special Task force on the finatisation of the lulk Water
entitlenent allocation process.  This will lead to the establishment of water Wrading and
entitlement holders will have an ability 10 realise their entillement cither on a lemporary or
a permanent basis.

Currenily, groundwater poticy is under the Department of Conservation and MNational
Resources while groundwater management is the responsibility of the Rural Water
Comporation, The precise implications for groundwaler management of the Water Industry
Reform process is unknown al this time.

4.  New Groundwater Charges in Victoria

A new tarilf and set of charges for licensed groundwaler nsers was recently introduced by the
Rural Water Corporation. The increasc was the beginning of a five year pricing sirategy (o
recover the cost atiributable to ficence holders for managing groundwater, The RWC aims
to recover $2 million by the 1997/98 financial year and this means that charges will need 10
double over that period. The new tariff means that the price paid increases according (o the
amount of licence enlitlement. Under this tariff structure most users will pay sipnificantly
more than they currently de, but others will not and some will actnally pay tess. Although
a broad range of fees have changed, the annual fee for most licences is $45 ptus $1 per ML,
of allocated groundwater. Domestic and stock users do nod pay any annual fee,



5. The RWC's Statewide Groundwater Database

The development of Rural Water Corporation’s new Groundwater Database was completed
in June 1993.

The Giroundwater Database (GDB) stores all of Victoria's hydrogeological data and is used
by the RWC in its role of investigating and managing Victoria's groundwater resource. The
data is also used by other agencies, consultants and the community. The GDB currently
holds details relating to over 121,000 bores within Victoria, including over one and a quarter
million water levels and 42,000 taboratory analyses.

The RWC is constantly working to enlarge the database, and improve the accuracy and

accessibility of data. To achieve this a 'systems* approach has been used which considers
methods of data:

collection

enfry

storage
- interrogation, and
- reporling

The amalgamation of pre-existing databases has increased the amount of information siored
on the GDB. Data is now available for:

Bore consiruclion delails

Bore locations and elevations

Groundwater levels

Pumping 1ests

Laboratory and Field chemistry water analyses
Isotope and Poliution analyses

Bore extraction volumes

Geophysical, lihological and stratigraphic logs

CAD produced Bore Location Maps have been produced for the entire state using GDB data.
The maps, avaitable at 1:100,000 to 1:5,000 scale, plot bore numbers and bore uses on
detailed base plans.

6.  Some Projects of Interest

Groundwater stafl a1 Guiteridge, Haskins and Davey have been involved in several waste
waler resuse studies involving possible wool scouring plants at Hamilton and Melton. In
addition ihey are assisting Triad Minerals in a mine dewatering project aimed at opening up
an old gold mine,

D1 Donglas & Fartners Melbourne of fice have recently undertiken some inferesting projects
utilising both the gevtechmical and envicommental statf, These ehude a stdy of the coastal



management issues at Olivers Hill Frankston where geomorphology, hydiopenlopy, surface
water  hydrology and  geotechnical enpincering  assessimenls  were  required. I and
contaminalion assessments for high density residential developments and olher Lt transters
continue to be the bread & butter work while environmental compliance awlins provide some
flavour. The design of a corrosion resistam 700m deep bote for the Longfoud o) & pas
plants has also kept the Icam entertained. )

7. Victorian Education in Hydrogeology

In Victoria there has been a marked increase in recenl years in the teaching, of hydrogealopy
and related envirnnmental science at the Tentiary level.  Already hydrogeology is inchuled
in the undergraduate coursework in either the Farth Science or Engincering Depariments at
Royal Melbourne Institute of Technology (RMIT), University of Mclhoume, Latrobe
Universily, Monash University, Rallarat University College and the Footscray tndlitute of
Technology.

As an extension to lhese undergraduale conrses a Masters degree by courscwork in
hydrogeology and retated environmental science commenced in Victoria in 1992, This is a
joint program offered by the School of farth Sciences and the Department of Civil and
Environmenlal lingineering of the University of Melbonme and the School of Mining
Cieology and Materials of Ballarat University College. It has been designed to meet the necds
of professionals working in hydropeology and related areas of environmental scicnce. Al this
stage 40 full-time and pan-time candidates, drawn mainly from Victoria hm also from
interstate and overseas, are currently enrolled,

The program is led by Dr Charles Lawrence.

The Master's degree consists of coursework (50-67%) and a research project assessed throngh
a minor thesis {13-50%).

Research projects in (he Maslers Program have funding or collaboration with the Victorian
Education Foundation, Rural Waler Corporation, Depariment of Conscrvation and Natural
Resources, Environmenl Prolection Authority, Melbourne Water, CRA Ltd, Wesicrn Mining,
Shell Lid, Woodward Clyde Ltd, Pasminco Lid, the CRC on Caichment Hydrolopy, the
Australian Geological Survey as well as strong links with a number of universities.

The most popular research category is conlamination and remediation of soils and aquifers.
Nearly 50% of candidates have their research projects in this arez. These studies inchide
phosphate contamination of soils at Werribee Treaiment Complex, modelling of nitrate
movement in a rural seiling and modelling conlaminant movement at a variely of waste
disposal sites. We are also making delailed studies of the movemen! and attenuation
processes for organic and inorganic pollution in the Newer Volcanic aquifer 1o the west of
Melbourne and the interaction of this aquifer with surface streams amd Porl Phillip Ray,



Genetic probes are also being developed 10 facilitate the bioremediation of soil and water
contaminated by hydrocarbons.

1n addition to the rescarch being undertaken in the Masters Program there are now three PhD
candidates.

1 December 1993



1A _Queensland Branch

At the MAY meeting Lindsay Furness (Douglas and Partners)
spoke about "Hydrogeology of Tonga®. Lindsay spent three years
working in Tonga, under the Australian Staffing Assistance
Scheme, which puts Australian technical personnel inte
government positions to increase the technical capabilities of
the country. He gave an interesting overview of the work that
he was involved in on the 35 inhabited islands of Tonga, and
distributed copies of a report that he produced on this work.

At the JULY meeting Dr Bill Clarke (Woodward-Clyde) spoke
about "The Leachate Model for Rundle 0Qil Shale Waste® at
Gladstone. Bill was involved with this project for a
considerable time. The chemical modelling, although developed
for this project, can be adapted to other similar environments
where remediation is necessary.

At the AUGUST meering James Purtill (Senior Environmental
Scientist and Manager of Groundwater Technology Pty. Ltd.,
Northern Territory and Queensland) spoke about *A Cage Study
of the Removal of Hydrocarbona from an Aquifer®

Groundwater Technology wae engaged to invegtigate a release of
unleaded motor spirit at a service station in Mew South Wales.
During the investigation it became apparent that hydrocarbon
vapours were accumulating in a stormwater drain sgome 150
metres from the site. The presentation described the
ingtallation and performance of a multiple phase hydrocarbon
recovery system at the gite.

While the system was installed to abate the accumulation of
vapours it was not a comprehensive gite remedial system.
However, it provided a suitable case study to exhibit current
technologies available for removal of hydrocarbons from a
contaminated aquifer 1n separate, dissolved and adsorbed
phases.

At the NOVEMBER meeting, Assoclate Professor David Gust, Head,
School of Geology, Queensland University of Technology,
presented “Hydrogeology Education in Queensland - What's
Needed for the Future?"

This was to be a forum for discussion for IAN members to help
shape the future directions of hydrogeological education in

Queensland. Should wuniversities be looking to produce
undergraduate hydrogeologists, or is hydrogecliogy a post-
graduate activity? Is there a need for training in the

industry? If sc, on what topics? University responsiveness to
industry requires input from industry and government. David'a
opinions from the perspective of the head of department were
presented. Comments (rom the group indicated a willingness 10
cooperate with the structuring of appropriate courses and give
peripheral support to students.



The elwection of office bearers was held at the May meeting.
The new executive ig:-

Cha i rman Locon Wall

Vice Chairman John Hillier
Secretary Robert Ellie
Treasurer Robert Ellias
State Liaison

Officer Bruce Pearce
Committee Lindsay Furness

John Harman
Colin Laing
Malcolm Cox
Magdalena Steffens
Paul Smith

Recently, Locon Wall was chosen to work in China for two
yeara, and has resigned from his IAH poaition. John Hillier,
Vice Chairman will step into this posgition until the next
election. .

Ian Callow (ex-Coffey Partners International) has gone to
Waterloo University in Canada for two years to further hie
hydrogeological atudies.

Mawendra Nandan has completed his geological studies at the
Queensland University of Technology, and returned to the
Hydroyeology Section of the Geological Survey in Fiji.



APPLICATION OF SOIL & GROUNDWATER REMEDIAL TECHNOLOGIES
IN QUEENSLAND

Jamas Purtilt!

Groundwalar Tachnology Australia Pty. Ltd, is currently involved in 8 varioly of
assossment and remeadiation programmaes for its petrochemical and industrial clients
throughout Queansland. Tha programmas oftan involva remediation ol hydrocarbens in
multiple phases; separate-, adsorbed-, dissolved- and vapour-phasns. Below is e briel

precis ol some of these programmaes.

Sandstone aquifer, Sunshine Coast. Racovery ol separate-phase hydrocarbons from a
semi-conlined sandstone aquiler. Recovery has been achieved through hydraulic
manipulation of the aquifer te a central recovery well and dissolved-phase hydrocerbon
remediation through air stripping. Treated elfluent waters are partigily re-injected into the
aquifer and also used for irrigation of pastwies. The system is remotely monitored by an
integrated telemetry and alarm systam. Prafiminary fate and transport modelling has been
employed to assess the plume migration characteristics under pumping and non-pumping
conditions.

Shallow gravel aquiler multiple phass recovery system. Hydrocarbon vapours resulling
from an underground s1orage tank (UST) loss migrated into a stormwater pipe 100 metras
downgradient. A recovery System has baen installed removing separate-phase
hydrocarhons via s Fitter Scavengar™ skimming pump, adsorbed-phase hydrocarbons using
a soil vapour extraction system and dissolved-phase hydrocarbons via a low prolile air
stripping unit. The system has depressed the water table to below the leva! of the pipe
and has removed all available separate-phase bydrocarbons and abated the vapours
emanating from the pipe. Remediation options for the sile are curtently being assessed
with a likely in sity bioremediation strategy to be adopted using air sparging and
bioventing.

1 .
Jaman Purtdl in Groundwatas Technology Aistishis Pry. t1d.°s Samor Enwrnnmanial Seiamie and Managed Tor
Cueensiand and Nouhain Tatntmry

29 Qrtolios, 1993



Sal and groundwater remediation, bulk terminal cenival Queensland, An intarception
trench recovery systeam has been used in combination with ex sifu landiarming of diesal
impacted soils. A lully pneumatic total fluid fecovery system wss used due to the
hazardous location of the system. A trench design was emptoyed due to the low yialding
agquiier present at the site.

Contaminated soil and groundwater, wban service stetion sites. Several combinad
technology systems have been deployed deprossing water 1abla lavals 1o expose
conlaminated soil sirata al depth. The soil is being remediated by in situ soil vapour

extraction and aflluent waters using air stripping or granular activated carbon filters.

Separate-phase hydiocarbon recovery, bulk fuel 1erminal, cantral Queensland. A Filter
Scavenger' has been used to recover diesel lrom a shallow aguifer following a line lailure.

Diesel had enlered the local sewerage system after the failure.

Assessment and remediation leasibility study, (andfill far north Queensland. A
groundwaler monitoring system has been installed and a wide suite of larget snalytes

assessed. The site hydrogeology and remediation options are currently under review.

Assessment and remediation feasibility study, former coal gasification works. A
groundwater moniloring system has been instatled and the presence of target analytes

assessad. The assessment has included monitoning lor dense non-aqueous phase liquids
(DNAPLS).

Risk assessment and site management plans. Groundwater Tachnology is involved in a
variely of redavelopmant site closures based on assessmaent of risk and the implementation
of medium and long term sile managemanl plans. These strategies have allowed particular
sile redavelopment plans 1o proceed at sites showing reduced hazard exposure 10 humans
or the environment. These techmques have been utilised at lormer industnal sites, cattle

dips and fuel storage terminals,



Above ground bicremediation of hydrocarbon impacled soils. Engineered AGH traatmant
calls have been constiucted at severs! sites throughout Queensiand to remadiata light to
heavy hydrocarbons. Feasibility studies are conducted by Groundwater Technology’s

Remediation Technology Leboratory.

tndustrial site aliluent monitoring program. Groundwatet Technology's GTEL laboratory

has been involved in effluent analyses to ensura regulatory compliance.



QUEENSLAND UNIVERSITY OF TECHNOLOGY
SCHOOL OF GEOLOGY
RESEARCH AND TEACHING IN WATER RESOURCES

Background

The School of Geology at QUT in its current (orm is new, being estahlished in 1991, when the
university was ceeated from the previous QIT. Geological science began at QIT in 1971, when it was
taught in the Depantment of Chemistry. Traditionally, geoscience at QUT has been of an applied
nature and during the 1970°s a Diploma in Groundwater was also offcred. The curreni school
approach is that of a sound academic base combined with practical experience and applicalion. A
tfundamental pan of this is regular inleraction with relevant stale govemment departments, as well as
with ihe private scclos.

The School of Geology awards degrees in four programmes: BAppSc, BAppSc (Hon), MAppSc and
Phy. Applied rescarch is becoming increasingly active in the school, especially al honours and
masters level. The sirongest area of application at the present time is in the general ficld of
environmental geoscience. This broad topic mostly consists of studies in the ficlds of hydrogeology.
surface and groundwater geochemistry, environmental geochemistry, engineering geology, fluvial
andl coastal sedimentology and coastal zane inanagemenl.

Courses

The BAppSc aims 1o produce graduates with a well-rounded geoscience background. Students with
interests in environmental applications usually follow a course fsom 2nd year with units such as
geomaorphology, geochenmustry, sedimentology, engincering geology and geophysics with
proundwater al Jrd year level. Offered at 3ed year is an individual ficld investigation project working
clusely with a supervisur. More advanced unils are offered al honours and post-graduate level,

The honours programme is one year fulliime, and the masiess iwo years futliime. A great deal of
interest is now heing shown by working geoscientists. The QUT system altuows a flexible approach
for part-time masters work, and enables a suitable programme to be developed for the individua).
This approach is proving useful for people continuing (o work and in these cases the thesis research
and much of the course work can be directed towards employment projects.

‘The School of Geolugy is alse expanding its association with neighbouring countries. It is alracting
a steady number of studenis from SW Pacific countries such as Fiji and Kinbati (2-3 per year), and
now from SI: Asian countries such as Lans (currently 2). For these studenis appropriate short-tenn
work experience is orgamsed where possible.

Interaction with Government and Companies

En Queensland as a whole, but in panticular in Brishane we are receiving a subsiantial amount of
enthusizsm from the various govenunent departments, local authorities and companies, in panticu.a.
the private consulting groups. Like everyone at this tme, most of these organisalions are working on
testricted budgets, however, the cooperative approach that has developed has enabled the
indentification of various non-dollar means of suppun. Such suppont is usually in the forin of
ientification of projects, ficld suppon, assistance with conducting the study, laboratary work and
analyses, data assessment and imerpretation, and very importamtly access to data bases and
discussion with personncl. Most ol this transhaes 1o real work eapericnce and actual dollar value.

‘There are varions groups that have previously or currently panticipated in student and other research
pagedts, the nun anes are, Water Resourees (DPE both the Groumdwater and Hydrology groups,
Salimy and Viydrotogy Growp (Natmal Resomee Management, 111}, Kesource Assessment and
Planning, (DY, Governmiert Chenacal Laboctony (Depattment of Neabih), CSIRO, Department of
Muerts and Fuergy, Brishane Pons Authonty, Bristeue Cay Council, vanous other tocal councils
sich s Logan City, Tweed Shire and Redlands Shine, plus interstate cooperation with NSW
Pepaniient of Watee Resourees.

Anuther aspect of rescarch and applicd investigations is the increasing aimount of cooperation that is
developmg within QUT. Thes is an aim ol the Faculty of Science and cooperative effons wre in place



or are heing discussed with nther Schools such as Physics, Chemistry and Life Science. There arc
also inter-faculty activities underway, such as with the Schools of Enginecering, and Planing and
Landscape Architecture. This cooperation s extending 10 post praduate research and several post.
graduate students have joint supervisors from other Schools Ths appeoach bs garticutarly uselul in
the case of groundwater and othet geocnvironment applications,

Post-graduale Research

Current research in the School of Geology in water resonrces consists of a comhination of surface
and groundwater studics.  Projects are undertaken ar various levels extending Trom senuer
undergraduate to Phl). The investigations incfude work within urhanfsuburhan areas and coastal
scttings as well as rural areas, Most of these projects ane only recently finished or are still current aml
have not yet been fully repaned. A new group of projects will alsa be comimencing in 1994,

Current and recent research projects in the School and related to water resources are:
Undergradite:
Brishane suburhan
*Surface watcr quality and sediment geochemistry in a smafl catchment with seepages of acid
groundwater from old landfill sitcs and a quarry in mclamorphic mocks.
*Groundwater and its chemistry in residual hasalt soils of Mureton Bay coastline.
*Watcr quality and sediment chemistry of a tributary of the Brisbanc River cantaining both tidal
and channelised sections.
Morcton Bay
*Occurrence and quality of groundwater on a small island in southem Morcton Bay.
Honours
Brishane hinterland
*Gicochemisiry of soils in water supply calchment.
Rural cast-central Quecnsland
*Dryland salinity, extent, causes and water chemisiry in an area of sedimentary and volcanic
rocks.
*Dryland salinity, causes and groundwater chemistry in a granite catchment.
Brishane suburban
*Groundwater occurrence, chemistry and status in a small Tentiary hasin using imigation.
*Surface and groundwater chemical variation in a water supply catchment which inclindes a
lower tidal zone
Rorder rivers arca NSW-QLD
*Character of material forming shallow and deep alluvial aquifers,
Masters
Border rivers arca NSW-QLD
*Occumrence of groundwater in alluvial aquilers of the Dumaresq River, comparison between
shallow and decp, hydraulic continuity and source of recharge.
Rural easi-central Queensland
*Encroachmoent of saline groundwater in the coastat part of the Bundaherg irvigation scheme.
Brishanc suburban
*Distribution and chemical character of shallow acid groundwaters in the delta of the lower
Brisbhane River.
*Solid wasle sites, their geology, geomorphology and relationship to focal water quality.
Doctorate
Coastal Northern NSW
*Shallow acid groundwaters and their eatent and formation in Pleistocene dune systems of the
cnastal zone.
Brisbane-hased (School of Physics, joint supervision)
*Devetopment and testing of a probe for direct in sitw testing of radium in groundwaler.

Further information can be obtained from

Ms Cathy Fielding, Administration Officer, (07) 864 1645

1 Malcodm Cax, Lecturer, (07) Ro4 1649

Assoc Prol. David Gust, Head of School, (07) Rod 2324

Schoot of Geology, QUT, GPO Box 2434, Brishane, 4001, Australia, Fax (07) 864 1535



WESTERN AUSTRALTAN BRANCH MEETINGS

30 June 1993: Annual General Meeting

Election of new office bearers:

Chairman: Kevin Haselgrove
Vice Chairman: Ron Colman
Secretary: Gary Meyer
Meetings Secretary: Len Baddock

Bruce Boyes: AGC Woodward Clyde
An Australian abroad - aspects of working on a
superfund site in UsSA

13 September 199): Joint with Hydrology and Water Resource
Panel, Institution of Engineers Australia

Adrian Peck: A J Peck & Associates

Jim Davies: J Davies & Associates
Investiqation of the hydrology of the Amarillo
Property between Mandurah and Rockingham

6 October 1993

Alex Kern: Geological Survey
Iopressions from the XXIV Congress of IAH, Norway

Alan Brown: Airwell Pumps
Applications of airwell pumps

24 November 1993: Student night

Ingrid Spencer: Dept of Environmental Engineering,
University of Western Australia

Nutrient input into southern Metropolltan waters
via submarine groundwater discharge

Seth Johneson: Dept of Applied Geology,
curtin University
The hydrogeological implications and economic
potential of salt lake inundation in the Eastern
Goldrields

Charles Poynton: Dept of Applied Geology,
Curtin University

rainage of Bibra lake and nearby groundwater
recharge

The meeting was attended by 33 members and quests, and
was followed by an enjoyable end ol year dinner.

10th Anniversary

Becember Loth marks the 10kh anniversary of the WA Branch.

buring the period, senbership has risen (rom about 15 to 69
and reqular technical meetings have been held,



WESTERN AUSTRALIA
-Gealogical Survey

The State Government has allocated $500 000 lor qroundwater
assessment as part of the government®s stated objrctive to
step up the hydrogeclogical surveying of the State. Mines
Minister George Cash said in a media statement that funding
by previous governments had been inarlequate. The government
recognised the importance of groundwater lor public,
industrial, mining, agricultural and domestic water
supplies, and recognised the strategic- importance of
knowledge about the extent and gquality of underground water
supplies for planning and development throughout WA. The
allocation will be spent on about eight projects spread
around the State.

Computerisation of the Geological Survey’s waterbore
database commenced in September. The AQWABASE database is
being transferred from a card system into Microsoft Access.
Two contract keyboard operators and a contract geologist are
employed.

A vulnerability map of the Perth Basin has just been
released. The two maps at a scale of 1:500 000 use the red-
green system to highlight areas of high and low
vulnerability. The map is aimed at state and local
qovernment authorities responsible for qroundwater
management and reqional development, and was released in the
week that CSTRO released details of contamination in the
Gwelup borefield, highlighting the need for qgroundwater
protection.

Large projects

Two large water supply projects for Western Mining
Corporation nickel projects are currently underway in the
Goldfjelds. An 8-11 GL/a borefield is being installed at Mt
Keith south of Wiluna by Woodward Clyde. A 10 GL/a water
supply f[or the proposed Bulong nickel preject, just east of
Kalgoorlle, has just been proved. This will inveolve
desalination of 150 000 mg/L qroundwater to yield 3 GL/a oI
low salinity water.

Employment
Demand for hydrogeologiste is very strong in Western

Australia, with the major consulting groups and the
Geological Survey taking on staff.



