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Comments: Riviera Farms are 5th generation, vertically integrated vegetable farmers with over
4,000 acres of intensive agriculture, spread across Lindenow Valley, Perry Bridge and
the Macalister Irrigation District. We have been involved in the consultation
process, including attending a variety information meetings. We have been open
minded about the proposed mine from day one, and have just been interested in
gathering our own facts and making informed decisions about our willingness to
either support or oppose the mine. In essence, as vegetable growers who have
invested in, and rely on, a reliable water supply, our key concern is the potential
impact on water resources. Kalbar is proposing that its primary source would
become an off river water storage fed from winter fill taken from the Mitchell River,
and secondly water extracted from a bore field targeting the Latrobe Group aquifer.
We have no objection to the proposal to build an off river water storage. There is
capacity in the Mitchell River to deliver winter flows sufficient to meet this demand,
it is a studied and known resource, extraction during peaks flows of winter have no
impact on reduced volume for irrigators who need water over Summer, and a legacy
can be left behind in terms of a large water body for future use post mine. The
potential use of Latrobe Aquifer water we have concerns with. This aquifer is an
enormous body of water which has significant use by large licence holders to the
South and West of the Lindenow Area. The interaction between the
Lindenow/Mitchell Catchments and the Latrobe Group Aquifer was considered in a
Sinclair Knight Merz report in 2008/09 - attached that report for your reference. In
that report it is considered that "the interaction between the Mitchell River,
Quarternary Aquifers and the deeper aquifers in the study area are not well
understood". This specifically refers to the interaction of the Lindenow area to the
Latrobe Group aquifer. This report also states (Item 2.8) "The groundwater trends in
the deeper aquifers are declining, and this could potentially impact groundwater
levels in the shallow aquifer and river levels". The extraction of large volumes of
water from an unstudied and declining aquifer we believe will impact shallower
aquifers above and therefore we do not support Kalbar's borefield option of water
use. The majority of agricultural use of aquifer water is in the shallow aquifers above
the Latrobe Group aquifer and with the inherent uncertainty of the interaction
between aquifers we need more certainty of no impact before we could support the
use of Latrobe Aquifer water. We encourage industry development in our area and
have contributed to the same ourselves. If we can see this matter resolved we
would be supportive of the development of this mine which will provide significant

employment and economic benefit to the region.
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Dear Mr Cox,
SOUTHERN RURAL WATER ATS NELSON CoX
VCAT PROCEEDING NO, F2316/2008
HEARING: 2 FEBRUARY 2009
Please find gpclosed, by way of sarvice, the following documents:
1. Witness Statement of Andrew Harrison dated 16 January 2009;
2, Witness Staternent of Trevor McDevitt dated 19 January 2008; and
a Withess Statement of Terrence Anthony Flynn dated 15 January 2008,
We advise that the above documents have been filed at VCAT on aven date,
Should you have any guestions, please contact Qlga Koskiz.
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File Note

Date 16" January 2000

Project No

Subject Expert Withess Statement

1} The name and address of the expert

Andrew Hayrison
Senior Hydropeologist
Sinclair Knight Merz
119 Johnson Street
Maffra VIC 3860

2) The expert's qualifications and experience

I am 4 hydrogeologist with more than 16 years of experience it various woundwater and
environmental fields, 1am currently the manager of the Maffra office of Sinclair Knight Merz
in Gippsland.

Qualifications:
=  Bacheler of Science (Fons) majoring in Geology, University of Melbourne, 1986

= Masters of Environmental Science, Monash University, 1994

Affiliations;
s Member of the International Association of Hydrogeolppists

3) A statement identifying the expert's aren of expertise

Attached is a copy of my curriculnim vitae which details my main area of expertise and
experience,

In summary, my main areag of expertise are:

u  groundwater resource investigation and management,
«  salinity investigation and mitigation,

SINCLAIR KNIGHT MERZ
Tha BKM Iagn rade mark is a vegistere irade mark of Sinelale Knight Marz Ply Ltd,
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Biport Witnase Statement
ek January 2009

= stategic planning for natural resource managenent,
a  groundwater/surface water interaction,

= irrigation management and

v wetland hydrology.

Key projects which demonstrate this experience include:

= Hydrogenlogica] mapping of Southern Victoria which involved working in a team of
hydrogeologists and GIS techng sians to map the proundwater aquifers in Southem
Victoria. Client: Southern Rural Water

Investigation into deelinipg groundwater levels in the Yarram area involving the analysis
of gtratigraphic and groundwater information to determing the disteibution of the main
aquifers and the impact of declining proundwater level in the region. Client; Department
of Sustainability and Environment,

s Review of the groundwater moniforing network in the Yarram Water Supply Protection
Area and Stratford Gronndwater Management Area which involveg developing a
conceptual groundwater madel of the region and evaluating the groundwater monitoring
network required to adequately monitor the sustainability of the groundwater resouree,
Client; Southern Rural Water.

s The Tarra River baseflow analysis, South Gippsland which nvolved analysig of surfhce
water flow and gronndwater leve] data to determine the nature of eroundwater/ surface
water interaction in the region and the impact of declining groundwater levels, Client:
Department of Sustainability and Environment.

= Leongatha groundwater investigation including the exploration of groundwater resonrce
for town water supply in the region through drilling investigations and determining the
impact of pumping on the logal and regional groundwater resource, Client: South
Gippsland Water

s The West Gippsland gronndwater flow systems study which involved defining and
characterising the shallow recharge and discharge processes in the region mainly for
salinity purposes. Client: West Gippsland CMA,

= A groundwater resouree appraisal of the Sale Groundwater Management Ares involving
the eollation and analysis of groundwater and aquifer data to determine the current and
potential forure impacts of sroundwater puraping from the Boisdale Aquifer in the central
Gippsland region, Client; Southern Rural Water.

SINGLAIR KHIGHT MER?
The SKM Iogo trade mark is a registered Yads matk of Slcialr Knight Maez By Lta,
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Expert Witnesg Statement
16" Janary 2008

4} A statement setting out the expert’s expertise to make the repert

[am & hydrogeologist with more than 16 years of experience in g vatiety of groundwater
and environmental figlds with particular expertise in the area of groundwater resource
assessment and appraisal.  Of particular relevance to this issue is my experience in
providing technical advice on groundwater management issues in Gippstand especially for
Southern Rural Water and the Departtment of Sustainability and Environment. This has
included the investigation of the nature of groundwater resources, the threats to the
sustainability of the resource and the sustainable management of the resource. Iam based
in Gippsland and have a particular interest and expertise in the local hydrogeology of the
(ippsland region.

More details can be found in the attached currieulum vitae,

5) Allinstructions that define the scope of the report (original and supplementary
and whether in writing or oral);

SKM was engaged under the instructions of Mt Terry Flynn of Southern Rural Water to
investigate the groundwater resource in and around the Mitehell River flats extending from
Bairnedale to the east to Glenaladale in the west.

The objectives of the report were:

a 1o characterise the aquifers beneath the shallow zlluvial aquifer in and around the Mitchell
River alluvial plain; and,

s 1o assess the potential impacts of additiona! growndwater extraction in the region

The scope of this study was to provide technical information from which Southern Rural
Water could then use to base a decision on the current groundwater licence applications,
The scope of this study was NOT to provide opinion nor recommendations on whether the
groundwater licence applications should be granted.

My role on this project was as Project Manager. This involved managing a team of
hydrogeologists to undertake the investigation, review the evidence and findings and
review the repor,

The final report is attached to this statement,

SINCLAIR KNIGHT MERZ
The 5KM ioae tade mark is & reglsterad tade mark of Singlalr Knight Merz Pty Lid,
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Expert Witness Statement
16" January 2009

6) The facts, matters and all assumptions upon which vhe report proceeds

The report is largely based on interpretation of geological logs of bore holes from driljers’
records. Although drillers’ have significant experience in describing drilling samples,
their logs are often open to interpretation and can be g very basic summary of the
lithologies encountered. The lack of detailed bore logs was a severe limitation to the
interpretation of the geology and hydrogeology in this study.

7) Reference to those documents and other materials the expert has been instructed
to consider or take into account in preparing his or her report and the literaiure
or other materiz] used in making the report.

The report is based on interpretations of:
»  Drillers’ logs of various bore holes drilied in the region.
e Previous studies in the areg

v Water levels from State Observation Bores in the region from the Staga Groundwater
Management System

Reference Hst

v Geological Survey of Victoria, 1060, Baimsdale. 1 mile to 1 inch, geological map.
Department of Mines, Victoria,

»  GHD 2004 Munro Technical Groundwater Assessment, Report to Southern Rural Water,
April 2004

= GHD 2004b. Forge Creek Technical Hydrogeological Assessment. Report to Southern
Rural Water, August 2004.

s Holdgate, G.R., Wallace, M.W., Gallagler, S.1., Srith, A.J,, Keene, 1B., Moore, D. and
Shafik, 8., 2003. Plio-Pleistacene tectonics and eustasy In the Gippsland Basin, southeast

Australia: ¢vidence from magnetic imagery and marine geological data. Aust, J, Barth Sei,
50, 403-426.

= Hydrotechnology, 1994 Boisdale aguifer groundwater resource - Regional hydrogeoloical
assessment. Report for the Department of Conservation and Natural Resources,
Unpublished,

SINCLAIR KNIGHY MERZ
Tha BKM legia tradle merk is a registerad frade mark of Sinclalr Knlaht Marz Piy Lid,
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Expert Withdss Statement
16% January 2009

8)

Leonard, J.G. 2004, Groundwatsr — A. Vital Renewable Resource, In J.G. Daouglas & J.A.
Ferguson (eds). Geology of Victoria. Victotia Division, Geological Sociaty of Anstralia
ing,

Nahm, Y. 1997, Growndwater Resources in Gippsland, Geological Survey Report, Mines
Department Victoria,

8KM, 1998. Monitoring Bore Assessment Wy Yung GMA. Southern Rural Water, WC
00738,

BKM, 1998. PAV The Sale, GMA, Department of Natural Resources and Environment,
SKM, 1999, Rosedale GMA PVA report. Department of Natural Resources and
Environment,

SKM 1999. Monitoring Bore Assessment Prograra, Sale GMA- Further Asgessment,
Report prepared for SWR,

SKM, 2006, Sale Water Supply Protection Area, Groundwater Resouroe Appraisal. Report
for Southem Rural Water,

SKM 2007 Regional Groundwater Monitoring Network Review — Latrobe Group
Aquifer, Gippsland, Draft A, July 2007, Draft report to DSE (yet to be reviewed by DSE),
24th July 2007

Thompson, B.R, 1973, The Geology and Hydrogeology of the Mitchell River flats and a
study of Artificis] Recharge,

Walker G. & Mollica F. 1989. A Review of the groundwater resources in the South East
region. Investigation Brauch Report No. 1989/40.

VandenBerg, AH.M., 1997. Bairnsdale 87 35-7 Edition 2, 1:250 000 Guological Map
Series. 1:250 000 geologieal map. Geological Survey of Victora,

The identity of the person who carried out any tests or experiments upon which
the cxpert relied in making the report and the qualifications of that persomn

The report was entirely based on interpretation of existing information and rio new
information was colleated as part of this project

9

A summary of the opinion or opinions of the expert

9.1 Opinion summary

I have aseessed the available data to form an opinian on the potential impact of issuing all of
the requested licences including the applications by Mr Kerton and Mr Cox. Although the grea

SINCLAIR KMIGHT MERZ
The SKM logo trade mark is & registered rade merk of Sinchalr Knlght Marz Bty Lta,

DAPROJECTSVSRW VCAT hearing Baimsdale\FNA1akn oxperl wilhess stlement V4 final 2 dac PASES

# 8/118




19-01-08;12: 35PM; Macpherson and Kelley Lawyers ;

_SKM

Export Whness Statemant
6™ January 2008

is geologically complex, the target aquifer for Mr Cox's and Mr Kerton's application is fikely
to be the Latrobe Valley Coal Measures and Latrobe Valley Coal Measures/Balook
respectively. In my opinion the target aquifer systems that would supply the ficences is
currently over-drawn, as indicated by the declining water levels in the naarby observation
bores screened in the target aquifer, In'my opinon the granting of any of the requested
linences will increase the already present over-draw on the tarpet aquifer in the local area,
Increasing the overdraw of the aquifer is also likely to have impacts on the availability of
water for users in other aquifers, especially down-basin users in the Lagobe Group Aguifer,
Latrobe Valley Coal Measures and Balock Aquifers. The area containing the new groundwater
applications is likely t be an important recharge area for these regional aquifers. The Latrobe
Group Aguifer in particular is already stressed with significant regional declines observed over
a number of years, Conversely, the down-basin Boisdale Aquifer is not likely to be affected
by either of Mr Kerton's or Mr Cox’s application despite there being evidence that some of the
other applications may impact this aquifer,

Thave atso reviewed the potential for the twe licences to affest the Mitehell River and in my
opinion this risk is law,

Based on the above considerations, it is my opinion that additiona! groundwater allocation in
the area would exacerbate the already emerging local and regional groundwater sustainahility
issues with the potential to impact on down-basin gronndwater users,

More details o the above conclusions are given below which is 2 summary of the following
report (attached):

»  Sinelair Knight Merz (2008), Groundwater Resource Assessment of Deeper Aquifers in
the Lindenow region, East Gippsland. Final 4, August 2008. SKM unpnbl report to
SRW. Rep No. VW04107; RO1_kmb_lindenow_final4.dac

9.2 Detailed findings

At the time of the writing the technical report, Southern Rumal Water had received seven
applications for new gromdwater licences from bores in the 40m to 340m depth range in 2
relatively concentrated area along the Mitehel] River stretching from Bairnedale in the east to
Woaodglen in the west. The total volume applied for was 3,197MLMyr. The current allocation
from bores greater than 25m deep in the area is approximately 1 ,082ML/yr. 1 am now aware
that there are additional applications received by Southem Rural Water in this area since the

SINCLAR KNIGHT MERZ
The 8KM Ingo tradn mark s 2 ragistersd trade merk of Sinclair Knight Marz Py Ltd,
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Export Witnass Statement
15 January 2009

original technical report was ¢compiled. The information befow and in the attached report is
based on the original seven applications.

The area encompassing the new gronndwater applications is on the edge of the Gippsland
Basin and a number of regional aquifers either lense out or come close to the surface against
the outeropping bedrock to the north. From youngest to oldest, these aquifers are:

The Quaternary alluvial aquifer within the Mitchell River Valley
a  The Upper Tertiary aged Maunted Hills Formation
w  The Upper Tertiary aged Boisdale Formation

»  The Mid Tertiary aged Latobe Valley Coal Measures, Balook and Gippsland Limestone
Aquifers (laterally equivalent)

e The Lower Tertiary aged Latrobe Group

In the study area on the basin margin, these aquifers are difficult to distinguish from each other
due to their lensoidal nature and similar lithologies. In contrast, further south towards the
centre of the basin, the aquifers are much thicker and easier to distinguish from each other,
Therefore, there i significant uncertainty into the nature of the aguifers being targeted for
irrigation and town water supply i the study area and their hydraulic conneetion to other
regional aquifers. However, based on interpretation of drillers’ logs, it appears that most
existing and pending groundwater exiraction licences are targeting the Latrobe Valley Coal
Measures or the Balook aquifers in the westem and northern parts of the study area and the
Latrobe Valley Coal Meagures/ Latrobe Aquifer in the west. The table below indicates the
cxpected target aquifer for ench of the new applications:

GW Licence No Pr;::;‘d v;zﬂt:?;t'- ) Expected Targat Aquifer
384881 40m 100 Latrobe Valley Coal Measures
448530 76m 2800 Latrobe Valley Coal Measures
426497 120m 63 Latrobe Valley Coal Measures
332604 (Mr Cax) mm 67  Latrabe Vallay Coal Moasures
408730 85 m €7  Latrobe Vallay Cogl Measures
441933 (Mr Kerton)  140-340 m 300 Letrobe Vallsy Cosl Measures!Balook
331733 200m 100 Balook
444091 120 m 20 Gippsland LimestonelLatrobe Group?

Note: This tehle was corect for the 7 applications reseived at the time of writing of the attached technizal repart, |
am now awars that there have been subsequent groundwater applications made In thiz atea,

SINCLAIR KNIGRT MERZ
The 8KM logo trada mark |s a replstered trads waik of Singlir Knlght Merz Ply Lid.
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Expert Witnesy Statoment
18 January 2000

From bore logs in the area, Mr Cox's application (332604) appears to be targeting the Latrobe
Valley Coal Measures Aquifer while Mr Kerron's application (441933) appears to be targeting
the Latrobe Valley Coal Maasures or Balook Aquifers.

The potential adverse impacts of additional allocation considered in this study included:

= The impact on local groundwater levels;
n The impact on other regional aquifers hydraulically connected to the target aquifer;
s Theimpact on surface water,

Tmpact on local groundwater levely

The sustainable yield of the Latrobe Valley Coal Measure/Balock aquifers in the local aren {5
estimated to range between 1,900 and 4,700 ML/yr based on ¢rude caleolations of vertica) .
recharge to the aquifer. The large range in values of vertical recharge reflects the high degres
of uncertainty in the calculation which is haged on the following assumptions:

s The proportion of rainfall recharging the aquifer is between 2% to 3% (valves often used
to ¢aleulate recharge)

& The recharge area is approximately 150km? based on the area of outcropping or near-
surface aquifer from bore interpretations undertaken as part of this study, This doss not
include the arca covered by the Boisdale Formation to the south,

s The average annua) rainfall of 622mm/year for the last 10 years for station number 85050
located at Lindenow, Although the last 10 years of rainfall is not reflective of the longer
term historical averages, it was eongidered that it approxitnately roprazents the potentigl
future rainfall patterns under climate ahan e,

The current allocation plus pending applications total approximately 4,279ML/yr’ which is
close to the upper rangs of calculated vertical recharge suggesting that if all pending
applications were granted, the sustainable vield of the aquifer may be exceeded, In addition
observation bore data in the area shows that the groundwater levels in the Latrobe Valley Coal
Meagures/Balook Aquifer have dropped by approximately (.2m/year since the commencement
of monitoring in 1992 although it is unclegr whether this dgiing‘i e th hydraulic connection
to the regional aguifer system or the below average ramnfal] over this period. Either way,
additional allocation in the ares is likely to put further pressare on already declining water
levels in the area,

Note 1 The figure of 4,279ML/yr Being the total of the current allocatian plus 7 new applications was copreat
at the time of technical report compilation, Tam pow awarg that there have baen mare applications raceived
by Southern Rural Water in this area thus ingrongin & this value,

SINCLAIR KNIGHT MERY?
The SKM lege trada mark I§ 5 registered rade mark of Sinclair Knight Merz Py Lid,
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Expert Witness Statomont
18 January 2000

Impact on other regional aquifers

This smdy reviewed the potentisl for groundwater extraction in the Latrobe Valley Coal
Measures or Balook Formation Aquifers to impact on the down-basin regional Boisdale
Formation and Latrobe Group Aguifers,

From inspection of the available bors logs, the Boisdale Formation is expected to be
hydraulically isolated from the aquifer tarpeted by Mr Cox's and Mr Kerton’s application by
the relatively impermeable Gippsland Limestone unit. Therefore, pwnping from the target
aquifer at these two locations is not expected to affect the Boisdale Aquifer, For the
applications further west, there may be some hydraulic connection hetween the target aquifer
and the Boisdale Aquifer so the impact is less certain.

Although it is difficult to determine the extent of the Latrobe Adquifer or the nanwo of the
hydranlie connection between the Latrobe Aquifer and the target aquifer, in my opinion, the
area containing the new groundwater licences is likely to be an important recharge ares for the
Latrobe Aquifer. Therefore, pumping from the target aquifer is likely to remove groundwater
which would have otherwise reached the Latrobe Aquifer. In my opinien, additional pumping
from the target aquifer in this aves is likely to exacerbate the significant declines in water
levels observed in the Latrobe Aquifer across Gigpsland,

Impact on surface water

There is a strong hydraulie connection between the Quaterpary Alluvial Aquifer in the
Mitchell River Valley and the Mitchell River itself, However, the hydraulic connection
between the Quaternary Allavial Aquifer and the underlying Latrobe Valley Coal
Measures/Balook Formation is difficult to determine. In some cases, there are & enificant
thicknesses of ¢lay separating the Quatemnary sediments fiom the underlying target aquifers
suggesting that pumping from the target agquifer is wnlikely to ceuse significant impacts on the
water levels in the Quaternary aquifer or the Mitchell River, In other cases, the deeper
aquifers are kaown to subcrop beneath the Quaternary alluvial acuifer and could therefore
interact with the shallow aquifer and the river. The study recommends that potential for new
applications to interact with the Mitchell River be assessed on a cage by case basis.

The following assessment on the specifie effeets of Mr Kerton's and Mr Cox’s application on
the Mitchell River is new information developed specifieally for this expert witness statetnent
and is not contained within the attached technical report:

AINGLAIR KNIGHT MERZ
The SKM lago trade mark is 3 rgistered trade mark of Sinctalr Knlght Marz Pty L,
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Expest Witnass Blatement
16 Janwary 2009

In the case of Mr Kerton's and Mr Cox's applications, they are both located close to the
Mitchell River 8o if there is vertical connection betwaen the target Latrobe Valley Coal
Messures/ Balook Aquifer and the Quaternary water table aquifer, then there could potentialiy
be interference with the river. Driller's logs of bores 110978, 111800 and 105478 all located
within a Skm radius of the rwo applications show that there are interlayered clays, mat] and
sand/gravel separating the target aguifer from the water table aquifer with the ¢lay layers
totalling not less than 15m to 20m total thickness. The clay layers in particular are likely to
either partially or completely hydraulically separate the target aquifer and water table. At
worst, there may be a leaky connection between the two aquifers which may have some
influence on the water table aquifer although the effect is likely to be negligible compared to
the effect of pumping water table bores in the Mitchell River Vallay, Therefore, in my
opinion, the effect of these two applications on the Mitchell River is likely to be negligible and
significantly less impartant than the issue of local and regional sustainability described above.

Recommendusions

The study makes a number of recommendations on additional drilling to address some of the
knowledge gaps in extent and hydraulic connection hetween aquifers. Based on the drillin I
regults, the study also recommends that the boundaries of the Sale WSPA and Stratford GMA
be extended to cover the known extents of the Boisdale Aquifer and Latrobe Adquifer
respectively.

10) A statement identifying any provisional opindons that arc not fully researched for
any reason (identifying the renson why such opinions have not been or cannot be
Tully researched)

All reasonabie efforts were made to access publicly available data for this interpretztion.
Thers may be information pertinent to this study which, for commercial in aonfidence
reasons, was not available for this study.

11} A statement setting out any questions falling outside the expert's expertise and
also a statement indicating whether the report is incomplete or inaccurate in any
respect.

It is my belief that the report is a technically rigorous interpretation of the publicly
available data in the region and highlights the assumptions made and the degree of

uncertainty.

BINCLAIR KNIGHT MERZ
Tha KM loge trade tmark Is a renistered rads mark of Sinclair Knlght Marz Pty Ltd,
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“Thave made all the inguiries that I believe are desiruble and appropriate and that no
matters of significance which I ragard as relevant to my knowledge have been withheld
from the Tribunal”

Andrew Harrison
Senior Hydrogeologiss

Phone: +a1 3 5141 1868
Fax: + 61351473322
E-mail:  abarrizon@skm.com.au

SINCLAIR KNIGHT MERZ
The SKM lego trade tark 5 2 rsglstered trade mark of Sinciair Knight Merz iy Lid,
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SINGLAIR KNIGHY MERZ

QUALIFICATIONS
Bachelor of Sciance, University of
Melbourna, 1986

Mastars of Envimnmental Sclenca,
Menash Unjversity, 1984

CURRENT POSITION

Senler Hydrageologlst

FIELDS OF SPECIAL
COMPETENCE

Sallnlty Investigation and Mitigation

Groundwatar-Surface water interaction
Groungdwater Resource Invastigation
and Managerrient

Geotashnical Assessmant
Groundwater Medelling
Irrigation Maragament

Woatland Hydrology

Andrew Harrison

Company: Sinclair Knight Merz

SENIOR HYDROGEOLOGIST AND MANAGER OF
MAFFRA OFFICE

SUMMARY OF COMPETENCIES

Andrew has mare than shdeen years of exparience In snvironmantal snd
hydrogeologleal related profects obtained from & broad range af studies
conducted thraughout Australiz, His areas of expertise are salinity investigation
and mitigation, groundwater/surfaee wster interaction, groundwater resource
invgstigation and management, geotechnical assessment, groundwater
modelling, rgatlon management, welland hydralogy.

RECENT RELEVANT PROJECT EXFERIENCE INCLUDES:
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Executive Summary

This report details the hydtegeology of the deeper aquifers in and around the Lindenow Flats near
Bairnsdale, The study was commissioned by Southemn Rural Water in response o a nuriber of
recent applications for groundwater licences in the area, The study provides a new conceptual
hydrogeological model for the area based on an interpretation of existing information such as bore
logs and groundwater level data.

The area is on the edge of the Gippsland Basin and a number of regional aquifers either lense out or
come close to the surface against the outeropping bedrack to the north, From youngest to oldest,
these aquifers are;

The Quatemnary alluvial aquifer within the Mitchell River Valley
a  The Upper Tertiary aged Haunted Hills Formation
e The Upper Tertiary aged Boisdale Formation

s The Mid Tertiary aged Latrobe Valtey Coal Measures, Balook and Gippsland Limestone
Aquifers (laterally equivalent)

@« The Lower Tertiary aged Latrobe Group

Southern Rural Water have recently roceived seven applications for new gravndwater licences from
bores in the 40m to 340m depth range in a relatively concentrated aren along the Mitchell River
stretching from Bairnsdale in the east to Woodglen in the west. The total volure applied for is
3,397ML/yr. The current allogation from bores greater than 25m deep in the atea is approximately
1,082ML/yr. Based on interpretation of drillers’ logs, it appears that most existing and pending
groundwater extraction licences are targeting the Latrobe Valley Coal Measures or the Balook
aquifers in the western and northern parts of the study area and the Latrobe Valley Coal Measures/
Latrobe Aquifer in the west,

The potential adverse impacts of additionsl sllocation considered in this stdy included:

e The impact on local groundwater levels;
The impact on other regional aquifers hydraulically connected to the tatget aquifer:

s Theimpact on surface water,

Impact on Incal groundwater levels

The sustainable yield of the Latrobe Valley Coal Measure/Balook aquifers in the local area is
estimated to vauge betwsen 1,900 and 4,700 ML/yr based on erude caloulations of vertical recharge

SICLAIR KNIGHT MERZ
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to the aquifer, The current plus pending applications total approximately 4,279ML/yr suggesting
that if all pending applications were granted, the sustainable yleld of the aquifer may be exceeded,
In addition observation bore data in the area shows that the groundwater levels in the Latrobe
Valley Coal Measures/Balook Aqifer have dropped by Bpproximate _Q3 year singe the
commencenent of monitoting in 1992 although it is unclest whether this gﬂ&iﬂﬁﬁ?ﬁue to
hydraulic connection to the regional aquifer system or the below average rainfal] over this period.
Either way, additiona] allocation in the area is likely to put further pressure on already declining
water levels in the area.

Impact on other regional aguifers

This study reviewed the potential for proundwater extraction in the Latrobe Valley Coal Measures
or Balook Fonnation Aquifers to impact on the down-gradient regionyl Boisdale Formation and
Latrobe Group Aquifers.

Interpratation of geological logs in the atea suggest that to the east of the Coongulrerang/ Wuk
Wuk area (eross-section line A-B in Figure 2-2), the Boisdale Formation is Hkely to wedge oyt
against the Gippsland Limestone unit hydraulically separating it from the Latrobe Valley Coal
Measutes/Baloak Formation aquifer. This is consistent with the interpretation of GHD ({2004z). In
this area, groundwater pumping from the Latrobe Valley Coal Measures/Balook Formation aquifer
ig unlikely to have any impact on the down-gradient Boisdale Aquifer, This applies to six of the
new applications totalling approximately 350ML/vear. The other 3,929ML/year of gronndwater
applied for is west of this area where interpretation of sparse bore log information is inconclusive
on the natwee of the hydravlic connection between Boisdale and the Latrobe Valley Coal
Measures/Balook Aquifer. Although unlikely, there is a small rigk that pumping from the Larrobe
Valley Coal Measures/Balook Aquifer in this western aren may impact the dowti-gradient Boisdale
Aquifer. However, additions] drilling information is required to confirm this,

Although the Latrobe Aquifer can be identified in the bare Jogs in the east of the study area where
it underlies the Gippsland Limestone Aquifer, in the west of the area, the aguifer is either not
prosent or is not distinguishable from the overlying Latrobe Valley Coal Measures/Balook
Formation Aquifer. There is potential for pumping from the tugeted aquifer to affect water Jevels
in the Latrobe Aquifer which is already under significant stress from over-extraction (both on-ghore
and off-share).

Impact er surface water

There iz a strong hydraulic connestion between the Quaternary Alluvial Aquifer in the Mitchell
River Valley and the Mitchell River, However, the hydraulic sonneetion between the Quatarnary

EINGLAIR KNIGHT MERZ
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Alluvial Aquifer and the wnderlying Latrobe Vallay Coal Measures/Balook Formation is difficalt to
determine, However, in some cases, there are significant thicknesses of clay separating the
Quaternary sediments from the underlying targer aquifers suggesting that pumping from thess
aquiter is unlikely to oanse significant impacts on the water levels in the Quaternary aquifer or the
Mitchell River. In other cases, the desper aquifers are known to substop bensath the Quaternary
alluvial aguifer and ¢ould therefore interact with the shallow aquifer and the river, This study
recommends that potential for new applications to interact with the Mitehell River be assessed on a
cage by case basis,

Recommendations

The study makes a number of recommendations on additional drilling to address some of the
knowledge gaps in extent and hydraulic eonnection between aquifers. Based on the drilling results,
the study also recommends that the boundaries of the Sale WSPA and Stratford GMA be extended
to cover the known extents of the Boisdale Aquifer and Latrobe Aquifer respectively.

SINCLAIR KNIGHT MERZ
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1.  Introduction

1.1 Background

Sinclair Knight Mers (SKM) was commissioned by Southern Rural Water (SRW) to undertake a
hydrogeological assessment of deeper aquifers in and avound the Lindenow Flats near Buimsdala,
The most wel known and utilised aquifer in the region is the shallow alluvial aquifer which is
covered by the Wy Yung Groundwater Management Area (GMA). However the Wy Yong GMA
is now fully allocated and groundwater ngers are looking to the desper aquifers in the region for
water supply purposes,

SRW are concerned that the existing licence volume, together with the pending applications, may
be unsustainable. SKM was requested to undertake a desktop investisation of the aquifars
undetlying the shallow alluvial aquifer to develop a conceptual hydrogeological mode! for the aren
and identify whether additional groundwater liceoes in the area are likely to cause loeal and
regional impacts,

1.2 Objectives and Scope

The primary objective of this study is to charasterise the aquifers beneath the shallew allgvial
aquifer at Lindenow Flats and agsess the potential impacts of additional groundwater extraction,
This study focuses on the areas to the north of the Lindenow Flats before the bedroak Quterops on
the highlands, The scope of work is as follows:

a  Task 1 - Collate and review existing information:

w  Tagk 2~ Develop conceptual hydrogeological model;

o Task 3 — Assess potential impact of Proposed groundwater extraction; and
s Task 4 = Reporting.

1.3 Lindenow Flats

The Lindenow Flats are located slong the Mitshell River, west of Bairrsdale in the eagt Gippsland
region (Figure 1-1).The Mitchell River is one of the major rivers draining the sonthem slopes of the
Eastern Highlands. The river drains from a catehment of 4,400 km® and flows in a southerly
direction until it enters the coastal plain near CGlenaladale, It then fiows east until it teaches
Buirnsdale and drains to the Gippsland Lakes.

The Lindenow Flats form a narrow steep sided valley, where the river has carved into the Tertiary
sediments. The valley is almost 3 km wide and the terraces ars 10 m high near Glenaladale, but as
the river flows east, the valley narrows to less than 800 m near Baimsdale (Thompson, 1973),
There are a number of wributaries that drain into the Mitchell River in the Lindenow area,
However most of these are ephemeral streams and only flow in wetter months,

BINGLAIR KNIGHT MERZ
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Landuse in the area primarily consists of dryland and irrigated farming, with the fertile soils
making it suitable for dairy farming or vegetable growing when imigated,

The areq is in a temperate zone which varies fom a maximom average daily temperate of 18.5°C in
Janvary to 8 minimum of 8°C in July (Thompson, 1973}, Averags annual rainfall at Lindenow
(station number 085050) is 636 mm/year. Figure 1-2 shows the lotig term rainfall data plotted as
cumulative departure from the mean. This highlights that rainfall was above avernpe in the 1960%s
and 1970’s and singe 1972 rainfall has generally been below aVErage,

Evaporation data has been monitored at Baimsdale waterworks (site number 084100) since 1970,
and the average annual evaporation 1,266 mm/year, This varies seasonally from a minimum
average in June of 44 mm/month to 2 maximum of 178 mm/month in J anuary (Figure 1.3).

SINCLAIR KNIGHT MERY
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e  Figure 1.2 Rainfall Data as 2 Cumulative Depart from the Maan
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2. Geology and Hydrogeology

21 General Stratlgraphy

The Lindenow Flats are located in the northern margin of the Gippsland Basin, The Gippsland
Basin is 1 large sedimentary basin covering over 46,000 km® of which 70% occurs offshore, The
onshore part of the basin comprises up to 2,000 m thickness of Tertiary sediments overlain by thin
Quaternary sediments. The Tertiary sediments are underlain by sandstone and mudstone of the
Palaeozoic sediments and granite. The Palacozoic sediments form the basement bedrock for the
Tertiary sequence and &lse outerop to the north as part of fae Eestern Highlands,

The Lindenow Flats overlie a structura] high of the basin known as the Lakes Eutrance Platform
which forts the north eastern extent of the Gippsland Basin, The general stratigraphy scrass the
region is shown in Figure 2.1, The Tertiary sequence consists of lower Tertiary basal urit known
as the Latrobe Group. This is overlain by middle Tertiary marine facies, marginal marine and a non
marine facies known as the Gippsland Limestone Formation, Balook Formation and the Latrobe
Valley Coal Measures respectively and an upper Tertiary unit consisting of marine and non marine
facies known respectively as the Jemmy’s Point Formation and Beisdale formation.

=  Figure 2-1 Stratigraphic Chart of the Gippsiand Basin (Taken from SKM, 1999)
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Using the 1:63,360 scale and the 1:250,000 seale Bajmsdale geological map sheets, the stratigraply
in the arez comprises the following formations:

Quaternary sediments;

o Haunted Hills Gravels
Boisdale Formation;

s  Jemmy's Point Formation;

2 Tambo River Formation:

e Gippsland Limestone;

= Latrobe Valley Coal Measures;
a  Balock Fonmation; and

= Latrobe Group,

These are discussed in detail in the following sections.

2.2 Quaternary Aquifers

224 Extentand Lithology

The Lindenow Flats form a narrow steep sided valley, where the river has carved into the Tertiary
sediments, There are two Quaternary aquifers; the shallow river alluvium and the Hannted Hills
Formation. The Haunted Hills Formation directly underlie the alluvial aquifer. Both aquifers cover
much of the Mitchell River Valley and may also continue south east of Bairsdale towards Lake
King (Walker & Mollica, 1939),

The tiver alluviom i terraced and up to 10 m thick. The formation typically comprises 3 to 8 m of
coarse gravels and sands which overlie up to 5 m of medium to fine silt and sand (Thouipson,
19733, '

The Haunted Hill Formation in the Lindenow Flats aves consists of silts and clays whieh are
commonly oxidised to produce brown, yellow, red or mottled sediments with {ronstone naar the
top. Elsewhere, the formation comprises predominantly sends, gravels, clay and silt (Leonard,
2004). They reach a maximum thickness of 30 m south of Coongulmerang near Bairnsdale and
decrenses southwards to around 15 m thick (Thompson, 1973). The formation is characterised by a
wide range of poorly sorted particles sizes.

2.2.2 Recharge and Aquifer Flow
The Quaternary aquifers are generally unconfined, although they can becoma semi-confined in
local arcas, The primary recharge mechanism for the Quaternary aquifers is via rainfall recharge,
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although significan; flood events also provide recharge to the aquifer over short durations,
Groundwater within the aquifer flows in a south ezsterly direction,

223 Groundwater Trends

There are 30 SOBN bores in the Quaternury aquifers which monitor groundwater levels on a
monthly basis. Selected hydrographs for six of these hores are shown in Appendix A. The
majority of bores show declining trends resulting from below average rainfall conditions
experienced since monitoring commenced in 1970, The shallow alluvial aquifer is recharged
primarily from rainfall recharge with local flooding providing epizodic recharge events.
Significant flood events are clearly recognised in the bore hydrographs in 1974, 1978, 1998 and
recently m 2007,

2.2.4 Hydraulie Characteristics

The permeability and porosity of the alluvial squifer varies considerably across the study area
(BKM, 1998). 8KM (1998) determined the hydranliz conductivity and specific yield of the aquifer
to be 30 m/day and 0,1 respectively,

225 Groundwater Qualily and Use

The alluvial aquifer is the most utilised aquifer in the Lindenow Flats area, The aquifer is generally
high yielding (10~ 50 L/sec) and the groundwater salinity is generally less than 1,000 mg/L TDS
making it switable for irrigation purposes, The aquifer is covered by the Wy Yung WSPA which
covers the Mitchell River flats and extends to a depth of 25 metres. Groundwater management
areas are discussed in more detail in Chapter 3.

2.3 Boisdale Aquifer

231  Extent and Lithology

The Boisdale Formation consists of two units, the lower Wurmlk Sand Member and the upper
Nuntin Clay Member, The formation grades laterally to the east into the fine grained marine
sediments of the Jemmy's Point and Tambo River Formations and consists of well rounded, well
garted course sands with interbedded clay beds which contnin ligneous clays and gravels in some
places. The formation is not exposed at the surface and only subcrops nosth of Sale where it
wedges out and thins beneath the overlying Quaternary sediments, The formation is thickest near
Sale where it reaches up to 200 m, and thins to the east and west towards Seaspray and Woodside
(5KM, 2006).

The northern extent of the Boisdale formation is not well anderstood, Hydrotechnology (1994)
suggest the Boisdale aquifer extends north of the Princess Highway, leaving a thin zone outside the
Sale WSPA boundary. A more recent investigation undertaken by GHD (2004b) revealed two
bores in the south western ¢orner of the study area with 50 m of sand rich sediment overlying shell
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beds of the Jemmy’s Point Formation or Tambo River Formations (Bore 304653 and 304654). The
logs for these bores are not on the GMS, however GHD (2004b) reported sands, gravels and elays
to 65 m overlying marine sediments. The Haunted Hills Formation {3 typically thinner then this
suggesting either a thin section of the Boisdale Formation or sandier sections of the J emmy’s Point
Formation exist north of the Princess Highway.

This study also found evidence of the Boisdale aquifer in a similar area. The drillers logs for Bores
56525 and 56702 show a thick sequence of sand overlying shells, marls and limestons, which is
interpreted to be Boisdale Formation overlying the Jemmy’s Point Formation or Gippsland
Limestone. However the formation pinches out towards the Mitche!l River, as there is no evidence
of the formation in the temaces of the Mitchell River Valley or north of the River, The togs for
these bores are showy in Appendix B.

Figure 2-2 shows the current understanding of the nerthem extent of the Boisdale aquifer in the
region, In order to confirm the extent of the Boisdale aquifer, two nerth south cross sections wete
prepared. The cross sections are presented in Figure 2-3 and Figure 2-4 and their location is shown
in Figore 2-2.
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Cross section C.D (Figure 2-4) also shows Quaternary sediments overlying Bojsdale Formation in
the southern half of the cross section, However it is unclear iow far north the Bodadale Formation
extends. Bore logs of Bores 85907, 85911 and 85906 located in the northem half of the erogs
section also show a sequence of sands, ¢lays and gravals overlying mar! which could also to
represent the Boisdale Formation. However the geology to the north of Bore 85907 and west of the
Mitchell River is not clear as no horas have been drilled in the nrea. Of particular concern is the
fack of information about the connectively between the Boisdale aquifer and the Latrobe Vailey
Coal Meagures and/or Balook Formations in thig aves. Bores drilled just west of the Mitehall River
do not interseet any marl, which suggests that the two aquifers could potentially be conneoted,

s Figure 2.4 Cross Section G-
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Essentially there are two hydrogeological scenarios for the northern extension of eross-section C-
IpR

s Scenario 1 - Boisdale and Latrobe Valley Coal Measures/Balook aquifers are hydraulically
separated by lower permeability mar] associated with the marine deposits of the Jemmy’s
Point/Gippsland Limestote; or

Scenario 2 — Boisdale and Latrobe Valley Coal Measures/Balook aquifers are hydranlically
connected in wastern part of study area. :

e Figure 2.5 Scenario 1 Boisdale and Latrobe Valley Coal Measures/Balook aquifer are
hydraulically separate

D c

W FUATERNARY oo
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s  Figura 2-6 Scenario 2 Boisdale and Latrobe Valley Coal Measuras/Balook aquifer are
hydraulically connected in western part of study area

R

GUATERNARY

A LA IR

\ \g\\.

Scenario 1 (Figure 2-3) shows the Boisdale Formation and the underlying marl associated with the
Jemmy's Point/Gippaland Limestene Formation pinching out to the noréh and beneath the
Quaternary sediments near the bedrock outcrop. This scenario suggests that the Latrobe Valley
Coal Measures and/or Balook aquifers are hydraulically isolated from the overlying Boisdale
Formation by the marl assosiated with the marine deposits, ‘

However, the Scenario 2 presented in Figure 2-6 shows the mari pinching out before the Boisdale
Formation, This would gllow a bydrautic connection between the two aquifers of concern. Given
the largest pending groundwater extraction licence is located just east of the Mitchell River, it is
important to confirm the connection extent of the marine deposits and the connection between the
Latrobe Valley Coal Measures and the Boisdale aquifers in this part of the study aren.
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232 Recharge and groundwater fiow

Regionally, the Boisdale aquifer it considered to be mainly recharged along the northem margin of
the aquifer between the Thomson and Avon Rivers and the region south of Sale (SKM, 2008).
However, SKM (2006) also found the area to the north of the Princes Highway between Stratford
and Baimnsdale to be an impottant recharge aren for the aguifer, because the aquifer is likely io be
recharged from rainfall infiliration, as well as from adjacent aquifers. The cross sections disenssed
in the previous section suggest that the Boisdale aquifer is not hydraulically connected to the
deeper aquifers (Latrobe Valley Coal Measures and Balook aquifers) in the study arca, Therefore
rainfall recharge is likely to be the most important recharge mechanism for the aquifer is this
TG0,

Groundwater flow within the Boisdale aquifer is generally to the south eagt where it discharges to
the Gippsland Lakes and /or the ocean.

233  Hydraulic Characteristics

The Boisdale aquifer is the best understood in the Sale region where it used for the town’s water
supply. Purmping tests in the Sale area have dotermined hydraulic conductivity to be approximately
24 m/day and storage coefficients of 10™ although the transmissivity has been measured up to 1,300
m’/day (Walker and Mollica 1989; $1M, 1998b). However, the aquifer trangnissivity is not
expected to be as high in the study area where the aquifer thins and wedges out against the mid-
Tertiary Latrobe Valley Coal Meagures, Balook and Gippsland Limestone Aquifers,

2.3.4  Groundwater Quality and Use

There is little mformation of the groundwater quality of the Boisdale aquifer in the study area.
However, in the Sale area, the salinity is typically Jess than 500 mg/L TDS (SKM, 1998), The two
bores in the study area thought to intersect the Boisdale aquifer (Bores 56525 and 56702) have
salinities measurements of 400 and 800 mg/L, which is suitable for irrigation and stock purposes.

The Boisdale aquifer is utilised extensively in the Sale area, where it forms the water supply for the
township. In the south western corner of the study area, the sandy Boisdale aquifer offets the most
viable potential groundwater resource. The aquifer thins to the north and west, There are a number
of stock and domestic bores that are thought to intersect the Boisdale Formation in the southem
area of the smdy ares, KM (2006} recommended firther work in this region to confizm the extent
of the Boisdale aquifer in this area,
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24 Gippsland Limestone and Jemmy's Point Aquifer System

241  Extent ang Lithology

The Gippsland Formation, together with the overlying Tambo River Formation and Jemmy’s Point
Formation, form the Seaspray Group Aquifer System. These formations are only present in the
south half of the study area, as there is no evidence of thess formationg north of the Mitchell River.
The Gippsland Limestone ig the offshore equivalent of the on shore deposits of the Latrabe Valley
Coal Measures and Balook Formation, which are discussed further in the following section,

Figure 2-7 shows the bores that have intersected either limestone and marls beneath Quaternary
sediments in dark blue and limestone and marls beneath sand sequences in light blue, Where the
limestone and masls are overlain by sand sequences in the south western corner, the overlying sand
Sequences are thought to be Boisdale aquifer and Quatemary sediments, This figure also shows
that the lack of information in the north western corner of the study area, The extent of the Latrobe
Valley Coal Measures and the Balook Formation are discussed 1 Seotion .5,

further underlain by the nog marine sediments of the Latrobe Valley Cosl Measuras to the west of
Walpa and marine sediments of the Gippsland Limestone to the ¢ast Walpa (SKM, 1 998), The
Gippsland Limestone grades laterally into the Balook Formation and Latrobe Valley Coal
Measures (refer to Figure 2-7).

extent of the aquifer 3 not Tully known, although the Jemmy’s Point Pormation and Gippsland
Limestone both outcrops in the terrgcey along the Lindenow Flatg,

The Jemmy's Point formation tonsists of grey to hrown shelly and sandy marl, marly or calcarequs
sandstone, succeeded by shelly sand and minor gravel {SKM, 19981), The marls typically show
intergranular porosity with little svidence of secondary solugien porosity (8KM, 1998), The Tambo
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24.2 Recharge and groundwater flow

The sequence is mainly recharged from surface infiltration where the formations owterop or
suberop at shallow depth, The vertical hydraulic rel ationship between various aquifers iz not well
understood. Regional groundwater flow is thought to cccur towards the ses,

2.4.3 Hydraulic parameters
The Jemmy’s Point Formation and the wnderlying Gippsland Limestone are generally considered to

be hydrantically connected in the study area, Further south, the aquifer system iz also ¢onnected to
the Lakes Entrance Formation aquifer. Together these formatians are generally considered to be a
low yielding aquifer and in many places, #n aquitard. The hydraulic patameters are highly variable
and not well known, Where the formations consist predominantly of marl o matly limestone, it is
a poor aquifer in teems of yield and groundwater quality. However, where pockets of limestone and
shelly sands exist the aquifer can yield up to 10 Lfsee,

244  Groundwater Quality and Use

Salinities in the Gippsland Limestone are variable between 1,000 to 2,500mg/L TDS (Leonazd,
2004). Only one bore is thought to be screen in the marine aquifer and this borg has a salinity
reading of 3,100 mg/L.

Groundwater exiractions mainly oceur in the Mitchell river area, west of Baimsdale, where the unit
sub crops and other more productive aduifers are too deep and uneconomical to miersect.
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25 Latrobe Vailey Coal Measures and Balook Aguifars

251  Extent and Lithology

The Latrobe Valley Coal Measures prades laterally into the Balook Formation and Gippsland
Limestone to the east of Walpa (SKM, 1998). As mentioned previously, the Latrobe Valley Caal
Measures, Balook Formation and Gippsland Limestone were deposited around the same time and
respectively they represent on the shore, beach/sand dunes and offshore deposits.

The Lairobe Valley Coal Measures and Balook Formation have very similar lithology, making it
difficult to distinguish between the two formations. In fhe Baimsdale area the Latrobe Valley Coal
Measures consists of well rounded coarse to medium fine sand interbedded with sequences of
sands, lignites, ligneous mudstones and brown coals which are mingd in the Latrobe Valley. The
Balook Fotmation comprises relatively homogenous, fine o medium grained sands,

The extents of the two formations are not accurately known, nor are the thicknesses due to z lack of
detailed mapping, particularly in the central and western regions of the study areas. The Baimsdale
geologieal map (1:63,360 scale) shows that the Latrobe Valley Coal Mgasures is not present in the
eastern half of the study area, The Balook Formation is a thin formation generally found in the
notthern half of the study area.

Figure 2-7 shows that several bores around Woodglen have intersected ligneous sands (shown in
red), which suggests that the Latrobe Vallay Coal Measures extends into the western edge of study
area, Several other bores drilled north of the Mitchell River have also itersected Hgneous sands
end elays overlying sands and gravels. These beres are shown in orange in Figure 2-7 and have
been interpreted to be either the Latobe Valley Coal Messures and/or Balook. In eddition to these
bores, there are seven bores that have intersested up to 90 m of sands and clays which is consistent
with HMannted Hills aoverlying Balook Formation and suggests that the Balook Formation is also
present in the central study area, Patentially this suggests that the Latrobe Valley Coal Measures
extends around the northern boundary of the stdy area, however there is insufficient information
in the north western corner of the study area to confirm this,

The drillers logs for all bores shown in Figure 2-7 are provided in Appendix B.

252 Recharge and Groundwater Flow

Recharge to the aquifers is imeertain, but thought to oceur at the margins of the busin from rivers
and infiltration from precipitation. Vertical recharge from the overlying aquifers is thought to alse
be an important source of recharge. SKM (2006) found the area north of the Pringess Highway
between Stratford and Baimadale is likely to be an important recharge area not only fot the
Boisdale Formation but also for the Latrobe Valley Coal Measures and Balogk aquifers. In the
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Lindenow area, vertical recharge is likely to occur where there s no overlying Jemmy's
Point/Tambo River Formations (see Figure 2=,

Growndwater flow in the regional aquifer system is generally to the sonth cast where it discharges
to the Gippsland Lakes and/or the acean. Walker and Mollica (1989) suggest that gremndwater
fiow in the Latrobe Valley Coal Measures and the Balook aquifers i¢ deflacted upwards into the
Boisdale aquifer near the houndary between the Balook aquifer and the lower permesbility
Gippsland Limestone aquifer. However, bore logs in the study area indicate that the Boisdale
aquifer does not directly overlie the Latrobe Valley Coal Measures/Baloak and therefore flow
between aquifers is likely to be limited within the study area.

2.6.3  Hydraulic Characteristics

Aquifer parameters for the Latrobe Valley Coal Measures have only been determined in the
Latrobe Valley where hydraulic conductivities of up to 22 m/day ave recorded and storage
coefficients of 10* and 10°, The hydraulie properties of the Balook aquifer are not well known,
Regionally, the Balock Formation is considered a significant aquifer and is expected to have a
greater transmissivity than the Latrobe Valley Coal Measuses.

254  Groundwater Quality
In the study area groundwater salinity in the Latrobe Valley Coal Measutes and Balook Formation
range between 820 to 3,100 mg/L.,

2,55 Groundwater Use

To the west of Walpa the Latrobe Valley Coal Measures aquifer reprogents a viable aquifer in the
Lindenow Flats area. In the study area between Glenaladale and Walpa, thete are approximately 14
bores ity the area, GHD (2007) reports on four bores drilled at Woodglen for East Gippsland Water,
which recorded yields of 12 - 18 L/se¢ in two bores scresned at 50 to 70 m below the surface,
GHD (2007) suggest the bores are sereened in the Latrobe Valley Coal Mensures
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2.6 Latrobe Group Aqulfer

2.6.1  Extent and Lithology

The Latrobe Group aquifir covers the majority of the onshore basin and thickens towards the
coastline where it overlies the Palacozoic basement. The Latrobe Growp aquifer consists of three
distinguishabie units the Colquhoun Gravels, undifferentisted Latrobe Group and older Volcanics
and forms the basal unit of the unconsclidated seditentary sequence in the Gippsland Basin.

The extent of the formation is difficult to determine i the Lindenow flats area, Petrolenm
exploration drilling to the north west of Bairnsdale and RWC stratigraphie bores located near the
Mitchell River Valley failed to intersect tha Latrobe Group sediments where the Gippsland
Limestone was reported o lie directly upon the basement rocks {GHD, 2005). Howsver in the
Bairnsdale area, drill logs from bores (105733, 105728, 300998 and 51964) all show coarse sands
believed to be the Latrobe Group underlying the Gippsland Limestone at 150 10 300 m deep. This
information suggests that the Latrobe Group aquifer is present at depth in the eastern half of the
study area, A map showing the Jocation of these bores is provided in Figure 2-8.  The prosence or
absence of the formation in the western half of the study area Is not able to be confirmed.

The formation consists of sands, elays and brown coals and has & similar lithalogy to the overlying
Latrobe Valley Coal Measures and Balook Formation muking it difficult to distinguish hetween the
formations.

2.6.2 Recharge and groundwater flow

The Latrobe Group aquifer is confined by the overlying Gippsland Limestone aquifer/naquitard,
Although not well understood, the Latrobe Group agnifer has the potential to be hydranlically
connected to the Balook and Latrobe Valley Coal Measures where the ayuifers overlie each other
(SKM, 2007). However it is difficult to distinguish the Latrobe Group aquifer from the overlying
Latrobe Valley Coal Measures and Balock Formations because thejy lithologies are very similar,

Recharge to the aquifer system is likely to ocour in areas where the formation outerops and
subcrops. If the Latrobe Group is present beneath the Lindenow Flats, the aquifer could riss cloge
to the surface making the area an important recharge area for the aquifer. However there i3 o
direct evidence to determine if this scenario ocours within the study area. SKM (2007) sugeest that
there could also be a zone of losallsed recharge to the north east of Buirnsdale near Clifton Creel,
where & paleochannel may exist. Recharge throughout the basin is estimated to be in the order of
100,000 ML/yr based on squifer throughflow (SKM, 2007). Vertical recharge from leakage from
overlying aquifers may also be an important source of recharge.

Over the past 30 yeurs groundwater levsls in the Latrobe Group aquifer have declined by an
average of 1,1 m/year (KM, 2007). The decline is likely to be due to the combination of

SINGLAIR KNIGHT MERZ
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dewatering in the Lamobe Valley, local extraction for irfigstion purposes and oil and gas extraction
offshore and this is discussed more in Section 2.7.

2.8.3 Hydraulic Parameters

Aguifer parameters have been determined mainly in the Latrabe Valley where hydraulic
conduetivities vary between 7.5 to 88 m/day and storage coefficients of 10 to 10* No information
is available the hydraulic properties of the aguifer in the study area,

264  Groundwater Usage and Salinity
Walker and Mollica (1989) suggest groundwater in the Latrobe Group aquifer is around 1000 mg/L,
TDS in the Rairnsdale/ Lakes Entrance area.

Two bores have groundwater salinity measwrements of 700 and 850 mg/L and both bores are
located around Bairnadale, In the eastern region of the study ares, the Latrobe Group may
represent a possible viabls aquifer at depthe greater than 150 m. This aquifer is pumped extensively
in the Latrobe Vallay for mine de pressuriation, and is used ss a source of oil and £a% reserves off-
shore.

BINGLAIR KMIGHT MERZ
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a7 Groundwater Trends

In the Lindenow area thers are 45 State Observation Network Bores (SOBN), of which 11 bores
are monitoring desper aquifers below the Quaternary aquifer (Table 2-1), Meonitoring commenced
in 1970 and most bores are monitored on a monthly or quarterly basis. Table 2-1 Hats the SOBN
bores in the Lindenow area monitoring the deeper aquifers, Three SOBN bores have no dril] log s0
the screened aquifer is uncertain, Hydrographs of bores interpreted te be monitoring the Latrobe
Valley Coal Measures /Balook aquifers are shown in Appendix A.

= Table 2-1 Monitored Bores in the Lindenow Flats area

Bore Number Bore Depth (m)  Aquifer Screenad Monttoring Period
Latrobg Yaley Coal

106382 31 Measures (focetion & depih) 1870 — 2007
Latrobe Valey Goat :

105479 34 Measures 1891 = 2067

105728 45 7 1978 - 2007

177 &4 Bedrock 1882 - 2007
Latrobs Vallay Coal

105478 86 Maazures 1892 = 2007
Latrabe Vallay Cpal

110073 B Measures 1992 = 2004
Latrobe Valley Coal

111800 109 Meagures 1582 - 2007
Latraba Vallay Coal

110876 116 Measures 1802 = 1589

105730 138 Latrobe Group 1875 - 2007

105728 142 l.atrobe Group 1975 = 2007

L 106733 260 Latrobe Group 1978 — 1880

Hyérographs of the deeper monitoring bores are shown in Figure 2-9 to Figure 2-11. Figure 2.9
shows the hydrographs of five bores thought to be screened i the Latrobe Valley Coal Measures,
All of these bores show deglining trendy since monitoring commencaed in the mid 1990s, Flgure

~10 shows the hydrographs of bores thought to be sereened in the Latrobe Group aquifer and fhese
bores also show sipnificant declining trends, This is consistent with other regional observation
bores monitoring this aquifer, where declines average 1.1 mfyear, This suggests that the declining
trends in the Latrobe Valley Coal Measures aquifer could be the result of the regional decline
observed in the Latrobe Group aquifer, which would Suggest that the aquifers are hydraulically
connected i the study area.

SINGLAIR KNIGHT MERZ
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Figure 2-11 shows several hydrograph of other monitering bores in the region. These bores also
show slight declining trends, However, these declining trerds are not ag gignificant as those bores

monitoring the Lairobe Valley Coal Measures and Latrobe Group aquifers.

It appears that all monitoring hores in the region show declining proundwater level trends, which is

likely to be a combination of below average rainfall and high groundwater usage

Figure 2-8 Hydrographs of monitoring bores thought to be Latrobe Yallay Goal
Measures/Baloak aguifer
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s Figure 2-10 Hydrographs of monitoring bores thought to be Latrobe Group
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2.8 Groundwater/Surface water Interaction

The strong hydraulie connection between the shallow groundwater system (Quatemary alluvial
aquifer) and the Mitchell River is well undorstood {Thompson, 1973; Hydroteehnology, 1995,
SKM, 1998). Generally the aquifer provides baseflow to the Mitchell River. However during
floods, the river is likely 1o recharge the shallow groundwater for short durations.

There are three ganging stations along the Mitchell River in the sudy area at Baimsdale, Lindenow
and Wuk Wuk, Figure 2-13 shows tiver water levels with the hydrograph of Bore 56534, which is
located 800 m south of the station slightly downstrear, This shows that fhe groundwater level is
above the river level, demonstrating that the aquifer discharpes to the Mitchel] River.

However the Interaction between the Mitchell River, Quatemary aquifers and the deeper aquifers in
the study area is not well understood. Some of the deeper aquifers are known to suberop beneath
the Quaternary alluvial aquifer and could therefore interact with the shallow aquifer and the River.
The groundwater trends in the deeper aquifers are de¢lining, and this could potentially impact
groundwater levels in the shallow aguifer and river levels,

Figure 2-13 Mitchell River Lavel at Wuk Wuk Station
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3.  Groundwater Use and Management

341 Groundwater Management

There are two groundwater management areas in close proximity to the Lindenow Flats, Wy Yung
Groundwater Managament Aren (GMA) and Sale Water Supply Protection Area {WSPA) (Figure
3-1). The Wy Yung GMA covers the Quaternary aquifers in the Mitchell River valley 10 25 1
depth and the Sale WSPA sovers the Boisdale aquifer between 25 and 200 m depth to the south of
the study area,

The location of thess groundwater management areas means that aquifers in the study ares between
25 m and 300 » dupth are not currently incorporated into a management area, Consequently, there
is no cap en the overall volume of groundwater that ¢an be allocated in this region. However,
SkM (2006) recommended that the northern boundary of the Sale WSPA be extended to the
southern boundary of the Wy Yung GMA, which would incorporate aquifers between 25 and

200 m depth to the south of the Wy Yung GMA (see Pigure 3-1), If this recommendation is
impletnented, aquifers diroetly bencath the Wy Yung GMA (greater than 25 m depth) would sti]
not be incorporated into a groundwater ImAnagement area,

311 Wy Yung GMA

The Wy Yung GMA covers the shallow allavial aquifer system in the Mitchel] River Valley and
has a vertical limit of 25 m. Spatially the GMA covers an aren of 90 ke? and is divided into three
zones corresponding to the groundwater usage (Figure 3-1), There js significantly greater usage in
the central zone (Zone 2), The Permissible {Consumptive Volume (PCV) for the Wy Yung GMA
has been estimated at 9,099 ML/year and is fully allacated (SKM, 1998),

31.2 Sale WSFA

The Bale WPSA covers the Boisdale aquifer system between Ragedale and Baimsdale (Figure 3-1).
Whilst the Boisdale aquifer system covers a large area of the Gippaland Bugin, the WPSA has been
restricted to an area whete it is high yielding, £00d quality and has been extensively developed for

irmigation and urban supply (SKM, 2006). The WSPA has vertical limits of batwean 25and200m
which correspond with the thicker sections of the aquifer system.

SKM (2007) have recommended that the northern boundary of the Szle WSPA extends firthey
north of the Princess Highway to the margin of the Wy Yung GMA, when drilling possibly
intersected the Boisdnle aquifer north and east of the surrent WSPA boundary (GHD 2007),

The Sale WSPA is currently fully allocated, with a Permissible Consumnptive Volume of
21,213 ML (per comms, Southern Rural Water, September 2007).

SINCLAIR KNIGHT MERZ
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3.1.3  Other Groundwater Protection Areas
Other groundwater protection areas include the Rosedale GMA and Stratford GMA (Figure 3-1).,

The Rosedale GMA covers the Balook and Latrobe Valley Coal Measures aquifers west of Sale
and has a depth criteria in the Sale area of 200 to 300 m (see Figure 3-1). ‘The western boundary of
the GMA is lossied approximately 20 km south east of the Wy Yung GMA,

The Stratford GMA covers the Latrobe Group aquifer and extends beneath the Rosedale GMA and
the Salo WSPA with a depth criteria of greater than 350 m (see Figure 3-1). The northern
boundary of the Stratford GMA runs along the southern boundary of the Wy Yung GMA between
Lindenow and Bairnsdale, The south eastern coruer of the study area below 350 m depth therefore
falls within the Stratford GMA.

SINCLAIR KNIGHT MERZ
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3.2 Groundwater Use

The groundwater resources sround Lindenow Flats are heavily utilised, particularly the shallow
Quaternary aquifer in the Wy Yung GMA, There are a total of 513 registered bores in the study
aren, of which 102 bores intersect the deeper aquifers. The majority of bores are utilised for stock
and domestic purpoges and for irigation, The locations of the denp bores is shown in Figore 3-2,

a  Table 3«1 Bore uses around Lindenow Flats

Bore Lge ggsori; I)Jeep Bores :‘i;‘s c; )Shal!aw Bores
Stock and Domastie 4 T
Commergial T ]
Ireigation N 125
Mizcallanaous 1 ]
Nat Krnowr 17 ]
S0EN " a0
| Total 102 411

3.3 Existing Groundwater Licences

Figure 3-3 and Table 3-2 show that there are 16 groundwater exiraction licences in the deeper
aquifers around Lindenow Flats. The majority of existing groundwater licences are located north
of the Mitehel! River,

The location, depth and drilling logs (where available) were used to interpret the aquifer
intersected, Three bores are Interpreted to extract water from the Bolsdale aquifer with 3 total
allocated volume around 440 ML/year. Thete are an additional four bores thought to be extracting
trom the Latrobe Valley Cloal Measures, with a total allocated volume around 350 MLfyeat.
Angther three bores are interpreted to extrast from the Latrobe Group or Balook aquifer witl a
much smaller allocated volume around 340 ML/year, The remaining five bores are thought to
extract from the Gippsland Limestone aquifer. These bores have much smaller allocated vohmes
(total around 250 ML/year), consistent with a lower yielding aquifer.

In summaty, in the western and northem half of the stady area the groundwater appears to be
extracted from the Boisdale and the Latrobe Valley Coal Measures aquifers, although similar
volumes are extracted from the Latrobe Group and Gippsland Limestone aquifer in the easterr: half
of the sudy ares,

SINCLAIR KNIGHT MERZ
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e Table 3-2 Existing groundwater extraction licences around Lindencw Flats

Licence Aqulfer
Blcge Dfnp; ;h entitlerent a Comments
(ML/Year)
105444 36 100 Latrobe Valley Coal
Measuras Aquifer interpreted from drillers log
108445 34 75 Latrobe Valley Coal Aquifer interprated based an location and
Measures depth
143544 &1 85 Lalrobe Valley Coal
Mezsuras Aquifer interpreted from drillers log
132167 aB 85  latroba Vallay Coal
Measures Aquifer interpreted from drillers log
122904 i} 180 Lafrobe Vallay Coal
Meagures Aquifer interprated from drillers Ing
105455 57 25  latrobe Valley Coal Bore located in Tertiary gands in north east of
Measures/Balook study aram, Exact farmatlon/aquifer difficult to
determine.
122878 80 4%  Latrobe Vallay Coal Bore located in Tertiary sands In north sast of
Measuras/Baloak study area, Exact formatienfaquifer difficult io
determing,
131467 B8 51  Latrobe Vallay Cosl Aquifer interpratad from drillers log
Measures/Balook
100418 25 97 Latrobe Valley Coal No drillers log, interpretation based on location
Measures/Balaok and depth.
105756 32 106 Balook Aquifer interproted based on depth and
lneatlan
108753 3 241 Balogk Aquifer interpreted depth and location. Large
volume consistent with high yielding aquiter
132978 A8 G0 DBalook Bore lecated In Tertfary sands in norh east of
sludy sres. Exant furmation/aquifer difficult to
determine.
105767 35 8 Balogk Aquifer interpreted based on lasaton and
depth
80830 205 73 Gippsland Limesione Aqulfer interpreted basad an Jocation and
dapth
105783 26 12 Gippsland Limeastong Aquifer Interpreted fram drillers lug
51964 345 212 Latrobe Group Aquifer interpreted based on location and
depth
SINCLAIR KNIGHT MERZ
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3.4 Pending Groundwater Licences

SRW have received several licence applicstions for groundwater extraction from the deeper
aquifers around Lindenow Flats. Figure 3-3 shows the Jocations of the proposed groundwater
extraction. In the western region af the study area, the main aquifer tarpated appears to be the
Latrobe Valley Cozl Measures. Five of the applications are clusted in the Coongulmerang area.
One of these applications is for a very large volume for the Baimsdale town water supply
(2,500 MLAT). The other applications in this area are for volumes ranging between 63 to 100
ML/year,

In the easter region of the study area, the target aguifers appear to be the Latrobe Group aquifer
(Figure 3-3). Bores drilled into the Latrobe Valley Coal Measures in the west, have greatest
potential for acquiring high yielding good quality water. Bores drill in the sast have less potential,
particularly if screened in the Gippsland Limestone, rather than the deeper Latrobe Group aquifer.
In the east of the study area, around bore 444091, bores drilled graater than 100 m have the
potential to encounter the Latrobe Group Aquifer which could be a highly yielding good quality
source of water although are likely to be affected by regiotal groundwater level declines in the

aquifer,
= Table 3-3. Current applications for groundwater licances In the study area greater than
25m deep
. Proposed Applicant Target Aquifer
GWlicence No  py iy Volume (ML) -
384881 40m 100 Lafrobe Valley Coal Measures
449530 76m 2500  Labrshe Valley Cosl Massures
426497 120 m 63  Latrobe Valley Coal Messures
32604 75m B7  Latrobe Valley Coal Messures
408730 Bim 87  Laiobe Vallay Coal Measures
441933 140-340 m 300 Lairobe Vallay Coal Measuras/Balaok
331733 200 m 100 Balook
444091 120 m 20 Cippsland Limestone/Latrobe Group?
SINGLAIR KNIEHT MERZ
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3.5 Susiainabie Yield Estlmates

3.51 Roigdale Aquifer
The Boisdale aquifer is believed to be recharged from rainfall infiltration in the study area,

Therefore the sustainable yield estimate has been estimated rainfall recharge. Due to scarcity of
data on the extent of the Boisdale aquifer in the Lindenow Flats area, only tentative values can be
assigned.

The volume of recharge from rainfall infiltration was estimated assuming a recharge area of

100 kan” and a recharge rate ranging between 2 and 5% of rainfall. This equates to between 1,240
and 3,110 ME/year. There is significant uncertainty associated with this estimate and additional
field investigations are required to determine with more accuracy the recharge mechanisms of the
Boisdale aquifer in this arsa.

3.62 Latrobe Valley Coal Measures and Balook Aquifers
Where the Latrobe Valley Coal Measures and Balook aquifer is unconfined or semi-confined (i.e.

no overlying Jemmy's Piont/Tambo River aquitards), recharge can be calculated using the
hydrograph fluctuation method. This method asgmes that the rise in aquifer potentiometric level
will be related to the volume of voids being filled and the amoynt of water entering them.

Between May and Navember 2001 there was a watertable rise of 0.3 m in bore 110978 drillad into
the Latrobe Valley Coal Measures. In the same time period, the rainfall was 463 mm, Assuming
5% of rainfall is recharge to the aquifer, gives a recharge value of 23 mm. Assuming a specific
yield of 0.05 to 0.1 the watertable will rise by between (.46 10 0.23 tm, which is similar to the
observed trend seen in the hydrograph of 0.3 m. These calculations indicate that assigning 5%
rainfall as recharge to the aquifer is a plausible figure. As a conservative estimate, the sustainable
yield was estimated assuming the recharge rate ranges betwean 2% and 5% of rainfal],

The recharge area of the outcropping/suberopping aquifers was estimated to be approximately

150 ken®, This in¢ludes outcropping aquifer to the north of the Wy Yung GMA and sub-cropping
aquifer within the GMA (Figure 2-7). Potential recharge areas where the Buisdale aquifer overlies
the LYCM/Balook Formations is not included in the sustainable yield estimate. Based on the 10
years average annudl rainfall mensured at Statlon 85050 (622 mm/year), the sustainable yield of the
aquifer is estimated to range between 1,900 and 4,700 ML/year. There significant uncertainty
surrounding this sustainable yield estimate and ficld investigations are required to confirm the
extent and thickness of the aguifers and the hydraulic conneotion with adjacent aquifers.

SINGLAIR KNIBHT MERZ
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3.5.4 Latrobe Group Aqulfer

With the current knowledge it would futile to estimate 2 sustainable yield from the available data,
given the uncertainty ag to whether the aquifers are even present in the Lindenow Flas area. More
information is needed before the sustainable yield can even be estimated.

HINGLAIR KNIGHT MERZ
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4. Threats to Sustainability

4.1 Groundwater Surface Water interaction

The potential impaets on groundwater surface water interactions are difficult io quantify because
the relationship between the deeper aquifers and the Mitchell River is lavgely unknown. As
mentioned previously, the Quaternary alluvial aquifer provides significant recharge to the river.
However, the interaction between the shallow and deeper aquifers is also largely unknawn,

The primary recharge mechanism for the Quaternary aquifer is via rainfall recharge, although
significant flood events also provide recharge to the aquifer over short durationg, Monitoring bores
in the Quatemnary aquifers generaily display declinin 12 trends which are consistent with below
average rainfall conditions over the past few decndes.

Declining trends have slso been observed in the deeper aguifers. Bores monitoring the Latrobe
Valley Conl Measures aquifer show declining trends that could be influenced by below average
rainfall conditions or by the steadily declining trends observed in the Latrobe Group aquifar, If the
Latrobe Valley Coal Measures is influenced by rainfall trands {and therefore outcrop or subcrop), it
is more likely that this aquifer could interact with both the Quaternary aquifer and the Mitchell
River. If this is the case, groundwater extractions from the Larrobe Valley Coal Measures and
Balook aquifers could have the potential to reduce water levels in the overlying Quaternary
aquifers, which could then reduce baseflow to the Mitchell River, However this would need to be
confirmed by forther investigations.

It ie unlikely that groundwater extragtions from the Boisdale or Latrobe aquifers would have a
significant impact on the Quaternary alluvial aquifer or the Mitchel] River because the aquifers
¢ither don’t extend this far or are two deep to directly interset with the River.

Inn summary, field investigations would ba required to determine the hydranlic connection between
the Latrobe Velley Coal Measures and Balook aquifers with the Quaternary aquifers and Mitchal)
River to assess the interaction.

4.2 kocal Groundwater Levels Decline

As mentioned in previous sections, groundwater levels in most of the acquifers in the study aren are
declining, The declining trends obsetved in the Quaternary aquifer are likely to be the resglt of
below average reinfall conditions. However declining trends observed in deeper aquifers are more
likely to be the result of regional groundwater use, Additional groundwater extractions from these
deeper aquifers will stress the groundwater resource even more which conld exagerbate the
declining trends.
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The Boisdale aquifer is believed to he recharged primanly from rainfall infilation. The
sustainable yield of the aquifer was estimated to range between 1,240 and 3,110 ML/year,
Currently there are no existing or pending groundwater licence application in the Boisdale aquifer,
however givan the uncertainty surrounding the sustainable yield estimate and the aquifers
connection with the Latrobe Vallay Coal Maasures/Balook aquifer in the north western comer of
the catchment, it is recommended that further investigations are undertaken before any new
groundwater extraction licences are issued for the aquifer in the part of the study area to confirm
the recharge process for the aquifer in the study ares,

The sustainable yield of the Latrobe Valley Coal Measures and Balook aquifer was estimated to
range between 1,900 and 4,700 ML/year, Table 41 shows a summary of the existing and pending
licences interpreted to be in the Latrobe Valley Coal Measure and/or Balook aquifers, This shows
that the existing volume of groundwater licences interpreted to be allocated to these aquifers is
around 1,080 ML/year. This is over half of the lower estimate of the sugtainahle yield,

SRW have alao received five groundwater extraction licence applications in this aquifer, all located
around Woodglen. Table 4.1 shows that the majority of pending licences are for volumes less than
160 ML/yr, however one application is for 2,500 ML/year from Bast Gippsland Water to sequre
Bairnsdale’s town water supply. The total volume in pending applications is 3,197 ML/year.

The combined volume of existing and pending applications is around 4,300 ML/year, which
exceads the lower estimate of the sustainable yield and is 90% of the higher estimate.

While these extractions could be within the sustainable yield of the aquifer in the local arga, this
does not take into account that some of the groundwater thronghflow in the Latrobe Valley Cogl
Mezures and Balook Formation ¢ould recharge the underlyitg Latrobe Group (if present in the
westert! half of the study aren) or even the Boisdale aquifer in the north western part of the study
area, Further investigations are recommended in the northern westemn corner of the study area to
confirm the hydraulic connection between the Latrabe Valley Coal Measures and the Boisdale
aquifer, In the mean time, to ensure a conservative management approach, it may be prudent to not
fully allocate the calculated available groundwater resource it the acknowledgement that this is
likely to be an important regional recharge area,

The primary cause of the declining groundwater trends in the Latrohe Valley Coal Measures should
be determined before large volumes of groundwater are allocated, For example, if the groundwater
levels are declining as a result of below sverage rainfall conditions, then the sustainable yield of the
local aquifer could be revised to ensure that the aquifer is not placed under addition stress.
Conversely, if the groundwater levels are declining as a result of the hydraulic connection to the
underlying Latrobe Group, then further allocations should be asseased carefully. Field
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investigations are required to determine the extent of the Latrobe Group aquifer and its hydraulic
connection with the Latrobe Valley Coal Mensures,

» Table 4-1 Summary of GW Extraction Licences in the Latrobe Valley Coal Megsure and

Balook Aquifers
Existing Licences Ponding Llcenges

Liaence No Volume (MLivr) Licenoe No Valeme (Rlfyr)
105444 100 3p4881 100
105445 78 240820 2500
143544 85 426497 63
132187 25 332604 &7
122904 100 408730 67
105455 25 441933 300
122878 49 331733 100
131487 51
105418 97
106756 106
105753 244
132978 =]
105767 a
Total exisling lleenced 1082 Total panding liconced 3197
voluma (ML1yr) voluma (MLtyr)

Due te the uncertainty around the extent of the Latrobe Group aquifer, there is only one horg
lngwn to intersect the Latrobe Group aquifer in the sty aren, This bore is located in the south
cast of the study area and is 345 m deep, with an allocated voluma of 212 ML /year. There are
soveral other small groundwater extraction licences located in the norh eastern corner of the study
area but the actual aquifer that these bore extract from is very difficult to determine, It could be
that theee bore extract from the Lateobe Growp s it rises to the Surface near the edge of the
Gippsland Basin, or it could be that these bore extract from the Balogk Formation, Regardless,
these licenices are much smaller (<100 ML/year). Of those ponding groundwater extraction
licences, none are considered to be in the Latrobe Group agquifer, This is primarily because the
aquifer is thought to be present only in the eastern half of the study area and at significant depthg
{i.e, greater than 200 m).

Groundwater levels in the Latrobe Group aquifer show siprificant declining trends, consistent with
trends obsetved in regional aquifer. This aguifer is heavily wilised off shore and on shore and
appears to be under sighificant stress. Given this region may be a recharge area for the aquifer, and
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that the aquifer appears to be already stressed, it is recommended that additional alloeation are
assessed carefully and regular monitaring is undertaken.

4.3 Bore Interference

When bores are located close together and are pumped simultaneously, they ¢an interfere with aach
other cansing a reduction in available drawdown and reduced ylelds. Given the ¢lose proximity of
some of the pending applications with each other and existing bores, there is potential far
unaceeptable interference between bores, This study recommends that patential interference be
determined on a case by case basis initinlly using the Thies equation with a range of aquifer
hydraulic properties as inputs either determined locally fram pumping tests or vsing regional
values. If this initial calculation suggests that local bore interference is possible or probable, then a
local pumping test should be undertaken and the potentisl interference re-calculated,

4.4 Ragional Impacts on Groundwater Levels
SKM (2006) suggested that this resion could potentially be an important recharge area for the

Boisdale aquifer, Lutrobe Valley Coal Measures, the Balook and possibly the Latrobe Group
aquifers. The Lindenow Flats are located near the edge of the Gippsland Basin and these aguifers
all rise {0 surface and therefore have the potential to receive recharge from rainfal] infiltration and
leakage through the averlying aquifers, Assessment of hore légs in the area has shown that the
Latrobe Valley Coal Measures and Balook aquifers subcrop beneath the Quaternary formations
across most of the study area. This region is therefore likely to be a significant recharge aren for
the Latrobe Valley Coal Measurcs and Balook aquifers both on a local and regional scale,

As discussed in Section 2.7, most monitoring bores in all aquifers show declining groundwater
trends since monitoring commenced. This indicates that the aquifers are already under stress,
either from below average rainfall conditions or due ta & regional connection with the Latrobe
Group aquifer,

Figure 4-1 shows a conceptual north south ¢ross section A-B (see Figure 2-2) illustrating the
recharge processes and the potential liydraulic connection between the aquifers. This shows that
the Boisdale aquifer is hydraulically separated from the Latrobe Valley Coal Measures and Balook
aquifers by the marine deposits associated with the Jemny's Paint Formation, Tambo River and
Gipspland Limestone, However this may not be the ¢ase fuxther west where the relationghip
between the Boisdale and the Latrobe Valley Coal Measures/Balook ig uncertain {see discussion on
crogs-section C-D in Section 2.3.1), In this area, there may or may not be hydraulic connection
between the Boisdale Aquifer and the Latrobe Valley Cosl Measures depending on the lateral
extent of the Boisdale Formaton which can't be determined with the current dats. Given the
largest pending groundwater licence application s in this region, further investigations are
recommended to confirm the extent of the Boisdale and marine deposits in firis region, The
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Latrobe Valley Coal Measures and Baloalk aquifers could also be connected to the underlying
Latrobe Group aquifer, where this aquifer is present.

s Figure 4-1 Gonceptual cross saction (A-B) showing recharge processes and hydraulic
sonnection between aquifers in the study area
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however given the aquifer's limited in extent in the study area, its water supply potential may also
be limited, Although there iz limited information on yields, the groundwater salinity is lasa than
1,000 mg/L.

Ligneous sunds and clays interpreted to be associated with the Latrobe Valley Coal Measures have
been found in bore logs in the westem part of the study ez sround Woodglen and north of the
Mitchell River. This suggests that the formation extends much firther east than previously
thought, The formation outcrops and suberops beneath Quaternary seditents suggesting that this
area is likely to be an important recharge area for aquifer, The aquifer is known to yield up to

20 L/sec and the groundwater salinity is generally less than 1,200 mg/L

The Balook Formation is very difficult to distinguish from the Latrobe Villey Coal Measures,
However bores with up to 90 m of sand and gravel have been reported throughont the centre of the
study area and this is interpreted to be the Balook Formation. The Balook aquifer is assumed to be
hydraulically connected to the Latrobe Valley Coal Measures where the aquifers are present, The
groundwater salinity is similar to the Latrobe Valley Coal Measures aquifer (typically less than
1,000 mg/L),

The marine deposits of the Jemmy’s Point Formation and the Gippsland Limestone are generally
vonfined to south of the Mitchell River, These formations have limited patential for water supply
a3 groundwater quality and ylelds are variable. Nonetheless, in some regions the aquifer may be a
suitable resource, The extent of these deposits in the north wester corner of the study aren needs
to be confinned to determine the connection between the Larobe Valley Coal Measures/Balaok
aquifer and the Boisdale aquifer.

The Latrobe Group aquifer is also difficult to distinguish from the Balook and Latrobe Valley Coal
Measures aquifers. Only four bores have been interproted to intersect tixis aquifer. These bores are
all located around Bairnsdale and the driller’s logs describe sand at 200 m depth underlying
limestone. Whether the aquifer is present elsewhere in the study area is difficult to determine. The
aquifer could potentially exist below the Balook Formation, however it is not possible te identify
using drillers logs. The aquifer is likely to be a high yielding aquifer and salinity measurements of
bores interpreted to be intersecting this aquifer are around §50 mgL.

52 Implications for increased Groundwater Use

The Lindenow Flats are located near the edge of the Gippsland Basin and the Mid Tertiary aquifers
all rise to surface and, therefore, have the p)atential to receive recharge from rainfall infiltration and
leakage from overlying aquifers. To the east of cross-section A-B shown i Figure 2-2, the
Boisdale Aquifer is likely to be hydraulically separated fiom the Latrobe Valley Coal
Measures/Balook by the marls of the Jemmy’s Point and Gippsiand Limestone Formation,
However, to the west of this line, the hydrauli¢ connection is uncertain and as most of the pending
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leenges are in this area, the effect of additional groundwater pumping on the down-gradient
Boisdale Formation is also uncertain. The extent of the Latrobe Group aquifer in the study area is
also uncertain and if the Latrobe Group aquifer is present in the western half of the study area and
hydraulically connected to the Latrobe Valiey Coal Measwres and the Balook aguifers, some of the
pending licence applications could also have the potential to impact this aquifer,

Most monitoting bores also show declining groundwater trends, which indicates that the aquifers
are already under stress, either from below average rainfall conditions or potentially due to g
regional connection with the Latrobe Group aquifer.

Based on interpretation of drillers’ logs, it appears that most existing and pending groundwater
exiraction 1iceng?25&_%&§~ the Latrobs Valley Coal Measures or the Balook aquifers in the
Aorthern parts of the studirarea. The sustainable yield of these aquifers is estimated o

is 90% of the higher ssfimate:~The largest pending application of 2,500 ML/ is located in the
northern western comer of the smdy area where the hydraulic connection between the Latrobe
Valiey Coal Measures and Boisdale aquifers iz not known. To ensure a conservative management
approach, it may be prudent to not fully allocate the calculated available groundwater resource it
the acknowledgement that this is likely to be an important regional recharge area for the regional
Latrobe Group Aquifer and possibly the Boisdale aquifer, Given the uncertainty in the aquifer
extents, their hydraulic connection with other aquifers (Latrobe Group and Boisdale) and the
sustainable yield estimate, addition applications should be assessed carefully. Drilling
investigations are recommended to eonfitm the extent of the maring deposite and the potential
connection berween the Boisdale aquifer and Latrobe CGiroup aquifers with the Balook and Latrobe
Valley Coal Measures, This is discussed further in the following section,

A sustainable yield estimate was slso calculated for the Boisdale aquifer, howaver at this stage
there are no existing or pending groundwater extraction licences in the area where this aquifer is
present, '

Groundwater surfage water intsraction is also very difficult ty agsess due to the lack of
understanding about the hydraulic connection between the Latrobe Valley Coal Measures/Balock _
aquifers with the Quaternary aquifer that interacts with the Mitchell River. SRW have received
several applicationg for groundwater extraction licence in clage proximity to the Mitchell River,
While these bores would be targeting the deeper aquifers, the hydraulis connection between the
Latrobe Valley Coal Measure and/or Balock with the Quatemary aguifer is not well understood. I
there is a strong connection, these applications have the potential to fmpact the baseflaw to the
Mitchell River. The potential impacts of these applications on the Quaternary nquifer and Mingkel]
River should be assessed on an individual basis,
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6.

Recommendations

This report makes the following recommendations:

Extend the Sale WEPA boundary further north to the currently known northern extent of the
Boisdale aquifer ag recommended in BKM (2006).

Define the northern extent of the Boisdale Formation and marine deposits in north western
comer of the study ares through the following drilling investigations:

»  Two exploratory holes between Bore 85906 and bedrock outcrop to north to confirm
extent of mar! and hydraulic conneetion between Boisdale aquifer and Latrobe Vallsy
Coal Measures/Balook aquifers.

Define the northern extent of the Latrobe Group acquifer through the following drilling
investigations:

n  The new Latrobe Group observation bore sites recomumnended in SKM (2007} including:,

= (ne expleratory hole north of Lindenow was recomimended in the south western
comner of the study area to determine the stratigraphy and recharie systems along the
northern basin margins;

e A nested site recommended between Lindenow and Baimsdale to elarify the vertical
hydravlic gradient between the Latvobe Group, Jemmys Point Formation and shallow
aquifer of the Wy Yurg WSPA and delineate the northern extent of the Latrobe
Aquifer,

e An pdditional two sites should aiso be drilled nerth of the Mitchell River to determine the
extent of the Latrobe Group aguifer and hydraulic connection with the Balook and/or
Latrobe Valley Coal Measures.

Oree the extent of the Latrobe Group Aquifer is known from the additional drilling, extend the
Srratford GMA north to cover the Latrobe Group aquifer.

Consider developing a new GMA extending from bedrock cuterop to the proposed northern
boundary of the Sale WSPA covering the oeenrrences of the Balook Formation and Latrobe
Valley Coal Measures, Foture allocations in this new GMA should take into account the
sutzinsble yield caleuiations in this study, the general declining groundwater levels in the
aquifer and the potential hydraulic conneetion between the Latrobe Valley Coal
Measures/Balook Aquifer and the down-gradient Latrobe end Boisdale Aquifers (if proven).
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Appendix A Hydrographs of Shallow Monitoring
Bores in the Wy Yung GMA
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Appendix B Bore logs

Dapth Depih Ta Descrigtion
From (m) (m)
Bore 105478
0.5 5.3 | BROWN SILTY CLAY
5.3 8 | COARSE GRAVEL & STONES
8 8 | DARK GREY GLAY
9 14 | COARSE GRAVELS CLAY
14 20 | COARSE GRAVEL & STONES
20 21 | GREY CLAY
21 30 | COARSE GRAVEL
30 31.2 | GREY CLAY
3.7 32 | COARSE GRAVEL
52 37 | YELLOW & GREY MOTTLE CLAY
37 42 | GREY GLAY
) 47.3 | LIBNEOUS CLAY
473 63 | COARBE GRAVEL & STONEE
63 66 [ COARSE GRAVEL
68 66.5 | BROWN SILTY GLAY
§6.5 77 | COARSE GRAVEL & STONES
77 80 | GLATE (BEDRGCK)
[ Bore 106479
0 0.3 [ TOP SOIL
0.3 55 | BROWN SICTY CLAY
55 8.2 | COARSE GRAVEL & STONES
B2 12.5 | DARK GREY GLAY
125 19,5 | COARSE GRAVEL & GLAY
105 22 | GREY CLAY
22 28,2 | COARSE GRAVEL
28,2 29,5 | LIGNEGUS GLAY
705 312 | COARSE GRAVEL
312 34 | YELLOW & GREY CLAY
Bore 110177
0 0.3 | TOF S0IL,
k] 45 | BROWN SANGY CLAY
4.5 12 | COARSE GRAVEL
2 15 | GREY SANDY CLAY
16 20.2"| DARK GREY CLAY
0.2 35.5 | CLAY
355 36 | GREY CLAY
38 57 | GLAY
57 64 | BEDROCK
Bora 140976
0 2.5 [ TOP SOIL
25 5 | BROWN CLAYS
5 55 | GREY GLAYS
SINGLAIR KNIGHT MERZ
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55 0.5 | GRAVELS
105 15 | CLAYS
Bare 110078
i) 0.2 | TOP SOIL
0.3 2 | BROWN SANDY GLAY
2 11| COARSE GRAVEL & STONES
11 12 T YELLOW CLAYEY SAND
12 15 | MARL
8 25 | FINE GREY SAND
25 355 | GREY SILTY CLAY
395 41 | FINE CLAYEY SAND
41 80 | LIGNEOUS CLAY
50 53.3 | GREY GLAY
53.3 97 | COARSE GRAVEL & 5TONES
97 98 | GREY CLAY
98 104 | COARSE GRAVEL 8 GTONES
104 113.5 | GREY CLAY
1135 1716 | BEDROCK
Bore 111800
i) 0.3 [ TOP SOIL
0.3 1.5 | BROWN CLAYEY SAND
1.5 7.8 | SAND & GOARSE GRAVEL
7.8 53.5 | MARL
§3.5 56 { CLAY & GRAVEL
56 58 | GREY CLAY
58 B2.7 | FINE & MEDIUM SAND
a7 65 | GREY GLAY
&3 74.5 | COARSE SAND
745 80 | COAL
BQ &5 | LIGNEGUS CLAY
85 83,5 | LIGHT GREY CLAY
03.5 93.8 | SANDSTONE
93.8 105 | LIGHT GREY CLAY
105 1085 | BEDROCK
Bora 105455
D) 1| BANDY LOAM
9 24 | SANDY CLAYS
24 25 | COR SANDS
25 27| CLAYS
27 27.8 | FINE SANDS - {(WATER)
274 38 | CLAY & STONES
38 45 | SANDY CLAYS
45 53,5 | SAND STONE
535 56.5 | COARSE SANDS - (WATER) TO CLAYS
Rorg 132078
0 1 | TOPSOIL
1 2 | SAND CLAY
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2 81 CLAY
5 10 | SAND CLAY
10 17 | SAND CLAY WHITE
17 20 ; CORES CLAY SAND
30 41 | GLAY
41 48 | MED SANDS
Bore 122878
0 0.3 { TOR SOIL,
0.3 10 [ QRANGE CLAYS
10 AG | BANDY GLAYS
45 52 | RED CLAYS
52 B3 | GRAVEL - NO WATER
83 73 | SANDY CLAYS -
73 90 | WATER BEARING SANDS WITH COAL SCAMS
0 1.8 | TOR SOIL
1.5 4.6 | GREY BASALT
1.5 8 | RIVER SILT
4.6 15.2 | BROWN WEATHER BASALT
9 17 | GRAVEL (COARSE) & LIMESTONE
16.2 a8 | BLUE BASALT
38 38.5 | BASEMENT
Bore 131487
(Y 0.5 | TOP goil,
0.5 & | BANDY CLAYS
& 18 | FINE CLAY SAND
18 24 | YELLOW CLAY AND SAND
24 40 | CLAY AND SANDS
40 81.5 | LIGNITE SANDS
61.5 g3 | FINE GRAVEL SANDS
g3 88 | COARSE GRAVEL
Boros 106783
0 0.5 | TOPSCOIL
0.5 13.6 | CLAYS
13.6 14 | CLAY AND GRAVELS
14 15.8 | RIVER GRAVELS
15.8 16 { CLAYS AND LIMESTONE
16 16.3 | VERY HARD LIMESTONE
16.3 18 | CAVERNQUS LIMESTONE
18 26.3 | SHELLY LIMESTONE
SINCLAIR KNIGHT MERZ
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Mydrogeological Investigatian

_SKhw

Bore 132157
0 3 | TOP S0IL
2 & | ROCK SANDY SILT
8 8 | ROCK HARD
4 10 | GRAVEL
18 28 | CLAY
2B 30 | FINE SANDS
30 36 | COKS SANDS
Bora 143544
0 1.8 | TORP S0IL
19 6.2 | BiG GRAVEL WITH GLAY
B2 11.8 | SAND STONE
11.5 30.2 | GREY CLAY WITH YELLOW STREEKS
0.2 48 | MED GRAVEL & SAND
48 50.5 | GREY CLAY
| Bore 105444
4] £5 { TOF S8QI,
5.5 7 | GRAVEL
7 228 | CLAY
22.8 36 | WATER BEA_FQ_NG BANDS AND GRAVEL
Bora 122904
1] 0.3 | SUBSOIL
0.3 1.2 | TOUGH CLAY
1.2 3.1 | BANDY MOTTLED QLAY
3.1 5.5 | CLAYEY SAND & STONES
B.5 7.3 | MOTTLED S8ANDY CLAY
7.3 8.5 | SANDSTONE
8.5 134 | LIGNEQUS SILTED CLAYS
13.4 15.2 | COARSE MUDDED SAND
15.2 182 | TOUGH SILTED GREY CLAY
162 20.7 | BILTED CLAY
207 24,7 | LIGNEQUS SILTED CLAYS
24.7 26.2 | MUDDED COARSE SAND & GRAVEL
26.2 26.% | SILTED CLEJL
Bore 300888
€] 0.681 | SURFACE S0IL
0.61 4.27 | SAND, COARSE GRAVEL AND BOULDERS
4.27 5.49 | CLAY
.49 16.46 | FINE SAND.,
16.46 21.64 | CLAY
21.64 32.31 | MARL
3231 36.88 | LIMESTONE WIMTERNATIE BANDS OF MARL
36.88 110.03 | MARL
11003 118.87 | LIMESTONE AND MARL BANDS
118.87 134.72 | MARL
134.72 142.85 | LIMESTQONE

PAGE &

BINCLAIR KNIGHT MERZ

I:WWES\Frujecls\VmﬂU?\Deliverables‘.Rm_hmb_lindenow_ﬁnam.[ioc

# 78/118




16-01-09;12: 35PM;Macoherson and Kelley Lawyers ;

_SKm

Hydregeologicsl Invastigation
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142.85 147.52 | MARL AND LIMESTONE BANDS
147.52 148.66 | LIMESTONE
149,66 155,45 | MARL AND LIMESTONE BANDS
155,45 160.93 | MARL
180.83 163.98 | LIMESTONE
183.98 164.58 1 MARL
164,59 211.23 | MARL AND LIMESTONE EANDS
211,23 21854 | MARL
2158.54 238,66 | MARL AND LIMESTONE RANDS
238,66 244.75 | BOFT MARL
244,76 250.85 | LIMESTONE AND MARL
250.85 2§5._73 HARD LIMESTONE AND MARL
255.73 258.17 | SAND
‘258.17 250,69 | CLAY
259,69 263.96 | CLAY AND GRAVEL.
263,66 27584 | BAND
 Bare 51984
{) 16,24 | SBANDY CLAY WITH BANDS OF MARL
15.24 21.38 | MARL MEDILW TO HARD
31.38 100.27 | SANDY CLAY WITH BANDS OF MEDIUM TO HARD HARD MARL
100.07 108.42 | SANDY CLAY WITH BANDS OF MARL & TRACES OF OF LIMESTONE
109.42 148,13 | BOFT LIMESTOILE__& SANDY CLAY
148.18 167,64 | SANDY CLAY WITH BANDS OF HA_RQLIMESTDNE
1687.64 176,78 | WHITE LIMESTONE & SHALE HARD
176.78 22555 | SANDY CLAY WITH BANDS OF LIMESTONE & MARL
235,55 245.66 | SANDY CLAY & SILT
246,68 2§2_@_§_ COMARSE & FINE QUARTZ SAND
252.98 283.46 | FINE QUARTZ SAND WITH BANDS (F COARSE SAND
283.48 306.01 | COARSE & FINE QUARTZ SAND o
o CLAY & SILTY SAND WITH SMALL BANDS OF COARSE SAND &
308.01 42085 | TRACES OF BROWN COAL '
320.95 230.7 | CLAY & FINE QUARTZ SAND, MARL & PYRITES
330.7 336.40 | CLAY & SHALE WITH BANDS OF FRAGTURED QUART?
336.48 340.46 | SHALE WITH CLAYS & MARL HARD
340.48 344,42 | BROWN HARD ROCK
| Bora 56325
g 0.31 | SURFARE SOIL
0.31 4.57 | YELLOW MOTTLED SANDY CLAY
457 18.81 | YELLOW AND WHITE SANDY CLAY
18.81 27,43 | YELLOW GLAYEY SANDG
27.43 4755 | YELLOW SAND
47.55 49.38 | GREY CLAYEY SAND
49,38 57.91 | YELLOW CLAYEY SAND
57 64.01 | YELLOW CLAYEY SAND WITH SHELLS
64.01 20.06 | GREY CLAYEY SILT WITH BANDS OF STONE AN SHELLS
95,08 106.88 | MARL WATER 8TRLICK AT 208 FEET
SINCLAIR KRIGHT MERZ
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IN THE VICTORIAN CIVIl. AND ADMINISTRATIVE TRIBUNAL
AT MELBOURNE
PLANNING & ENVIRONMENT LIST

No. F2316/2008

BETWEEN
NELSON COX Applicant
and
SOUTHERN RURAL WATER
and

No. P2312/2008
BETWEEN
TREVOR KERTON Applicant
and
SOUTHERN RURAL WATER

Respondent
WITNESS STATEMENT

Date of document: 19 January 2009
Filed on behalf of: The Respondent
Macpherson + Kelley Sulicitor's Code: 040032
Solicitors DX 17501 Dandenong
40-42 Scott Street Tel: 9794 2822
DANDENONG: 3175 Ref: O8K:161451 Olga Koskie

|, TREVOR MCDEVITT of 88 Johnson Street, Maffra, in the State of Victoria, Manager
Licensing Administration, state as follows:

1. [ make this statement from my own knowledge and on the basis of records held
by the Respondent, except where otherwise Indicated.

2. I am the Manager of Licensing Administration of the Respondent ("SRW") and
bave heen so for approximately 8 years. In that position | am responsible for:

+ determining licance applications under delegation;

{D0840232:1}
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s representing the Respondent before the Victorian Civil and Administrative
Tribuhal, Planning Panels Vietotia and in other relevant forums;

e managing water licence and licence administration;

e managemant of staff, revenue and budgets.

As the Manager of Licensing Administration of SRW | have delegated
authority to consider and determine applications for water licences.

The Applications for review

3. An opporiunity for review of the Respondents decision to refuse tha licences for
bore construction and to take and use groundwater for the purposes of Irrigation
is provided by section 64(1)(d) of the Water Act 1988 (“the Act").

Application by Nelson Cox

4, On or about 30 May 2006, SRW received an application from Mr Nalson Coyx for
permission to construct a bare and to take and use 67 ML of water annually for
the purpose of irrigation for vegetable/pasture over an area of approximately 27
hectares. The proposed maximum depth of the bore was stated to be 75
metras,

5. The address of the property at which the water is proposed to be used is stated
as 85 Woodglen Road, Woodglen which Is in the area known as the Lindenow
flats and has a direct abuttal ts the Mitchell River,

B. The application had not reached the point of being advertised as part of the
assessment process however a nolice has now been placed In the lacal
newspaper in accordance with orders made by tha Tribunal.

7. By letter dated 28 December 2008, the Applicant was informed of the process
for determination of the application, relevant fees, nofification progess and the
need to provide a farm plan illustrating the purpose for which the water Is to be
used, and a groundwater hydro-geological report covering matters identified in
that letter.

{D0940232:1}
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10.

11.

No farm plan or hydro-geological report has been received from the Applicant in
respect of this application.

By letter dated 30 July 2007, the Applicant was informed that SRW was
concemed to ensure that the exiraction of groundwater from this deap aguifer
was appropriate and did not have the potential to affect other water supplies,
place stress on the aquifer io threaten the security of existing water users, This
letter infermed the Applicant, that in view of the number of applications targeting
water in the area, the Respondent had commissioned a ground water study and
was deferring processing of applications until the outcome of the studies was
known,

By letter dated 7 April 2008 the Respondent informed the Applicant that a
preliminary report had been received from Sinclair Knight Merz and that further
clarification was being sought,

By letter dated 11 July 2008 Mr Cox was informed of the Respondent's
decision. This correspondence enclosed a statement of reasons outlining the
matters considered in raaching the Respondent's decision.

Application by Trevor Kerton.

12.

13.

14.

On or about 21 Februry 2007, SRW received an application from Mr Trevor
Kerton for permission to construct & bore and to take and use 150 ML of water
annually for the purpose of imigation for vegetable production over an area of
approximately 40 hectares, The proposed maximum depth of the bore was
stated to be 140 - 150 metres.

The Applivant later indicated that he wished to amend this application to allow
extraction of 300ML of water and a bore dapth of 340m and the application has
been azsezsed on that basis,

The address of the property at which the water is proposad to be used is stated
as 143 Bonaccord Road, Walpa which is in the area known as the Lindenow
flats and has a direct abuttal to the Mitchell Rivar,

{D0940232:1)
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15.

18.

17.

18.

18.

20.

The application was not advertised as part of the assessment process however
a notice has now been placed In the logal newspaper in accordance with orders
made by the Tribunal.

By letter dated 26 April 2007, the Applicant was informed of the process for
deterrination of the application, relevant fees, notification process and the need
to provide a farm plan illustrating the purpose for which the water is fo be used
and a groundwater hydro-geological report covering matters identifisd in that
ietter.

No farm plan or hydro-geological report has been received from the Applicant in
respact of this application.

By letter dated 30 July 2007, the Applicant was informed that 8RW was
concerned to ensure thaf the extraction of groundwater from this deep aguifer
was appropriate and did net have the potential to affect other water supplies,
place stress on the acquirer to threaten the securly of existing water users. This
letter informad the Applicant, that in view of the number of applications targeting
water in the area, the Respondent had commissioned a ground water study and
was deferring prooessing of applications until the outcome of the studies was
known.

By letier dated 7 Aprit 2008 the Respondent informed the Applicant that a
preliminary report had been recsived from Sinclair Knight Merz and that further
clarification was being sought.

By lstter dated 11 July 2008 Mr Kerton was informed of the Respondent's
decision. This correspendence enclosed a statement of reasons outlining the
matiers considerad in reaching the Respondent's decision,

Background to these decisions

21

22,

These applications are two of a number of applications to construct bores and
to take and use water in the Lindenow ragion adjacent to the Mitchell River,

A map showing the location of the Applicant's properties and proposed bores is
Attachment 1 to this Statement,

{D0840232:1)
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23.  In view of the large number of applications received fargeting this area, the
Respondent sought technical advice to:

s Characterise the aquifers beneath the shallow alluvis! aquifer in and
around the Mitchell River alluvial plain; and

¢ To assess the potential impacts of additional groundwater extraction in
the region,

24, The results of this investigation are contained in the report prepared by Sinclair
Knight Merz entitlied Groundwater Resource Assassment in Deeper Aguifers in
the Lindenow Region, East Gippsiand (“8KM Repost”). Further advice in
relation to technical matters relating to the extent and capacity of the relevant
aquifers was provided to me by Mr Terry Fiynn & hydrologist employed by the
Respondent.

28.  [took the SKM Report and the advice provided to me by Mr Flynn into account
when making my decision in relation to this matter together with other relevant
factors set out below. The findings of these reports and the relevance of these
finding to these applications will be the subjact of evidence to be given by
others in these proceedings,

Reasons for decision

26.  When conaidering an application for a groundwater licence, section 53 sets put
the matters which the Respondent must take into account. Section 53 of the Act
provides that;

1) In considering an application under saction 51 or 52, the Minister
must have regard fo the following matters—
{a) the report of any panel appointad under section 50;

(ab)  any advice and comments received within the period of 30
days referred to in section 51C(1);

{b) the matters mentioned n paragraphs (b) to (m) of section
40(1);

(e) any other matier that the Minister thinks fit to have regard {o,"

{D0940232:1)
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27,

28.

Section §3(2) of the Act provides that:

(2) In considering an application under section 51 ar 52, the Minister
must give effect to-

(a) any refevant Order under section 82A: and

(b) any relevant Order made by the Governor in Council under
section 49A of the Groundwater Act 1969 speciiying on
annual reserve volume of groundwater; and

(c) any refevant prascription made under section 62(1) of the
Groundwater Act 1969 /in respect of a2 groundwater
conservation area declared under section 61 of that Act: and

(d) any water resource management plan for the araa approved
under Section 64A; and
{a) any approved management plan for any relevant waler

supply protection arsa."

Pursuant to section 306 of the Act, the Ministar has delegated his power under
these gections to me, as an officer of SRW.

In making the decisions not fo issue the licences sought hy the Applicants | had
regard to the matters specified in section 53 of the Act. The matters to which
tegard must be had are addressed briefly in refation to each application in
Appendices A and B to this report,

Applicant’s Grounds of Review

East Gippsland Water's application

29,

30.

31.

The Applicant's grounds of review appear to centre around concems they
express about the approval of applications by East Gippsland Water ta drili
bores and extract water for the provision of town water following the summer
bushfires in 2008/2007. This application was necessitated by the sudden drop
in the quality of water available from the Mitchell River as a result of floods
washing material created by bushfires into the river,

While this is an application to review applications for licences made by the
Applicants and not that of East Gippsland Water, in view of the focus of the
Applicant's grounds of review | shall address this issue briefly.

East Gippsland Water made application on 8 March 2007 to construct upio 5
bores to extract up to 2,500 magalitres (ML) of water from beneath the Wy

{R0940232:1}
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32,

33.

34.

35,

36,

37.

Yung Groundwater Management Area to supplement urban water supply for
Bairnsdale and surrounding towns. At this point East Gippsland Water had 8 -
10 weeks of water left in storags to pravide urban water to these towns
including Bairnsdale, and could not pump from the Mitchell River due to the
extremely poor quality of water as a result of ash and other contaminanis being
washed downstream from the 06/07 bushfires.

Construction licences for 5 investigation bores were jssued on 9 March 2007
and construction started sharily thereafter.

East Gippsland Water had secured two temporary transfers from other licence
holders In the area from 20 Margh 2007 to 30 June 2007 one for 50ML the other
T18ML.

East Gippsland Water was required fo provide an extensive hydro geological
assessment. As they were seeking a large allocation of water (le 2500ML per
annum) they were required fo provide the results of pump tests togather with g
draft monitoring program and other documentatian.

In view of the critical urban water supply situation the Respondent in
consultation with the Secretary of the Department of Susiainability and
Environment decided ta issue a temporary licence to allow an extended pump
tost from these bores which allowed extraction of a maximum of 5C0 ML
between 8 May 2007 to 31 Decamber 2007,

It was agreed to allow East Gippsland Water to pump to their storage using the
temporary likences they had secured plus the 500ML permitted to be extracted
in order fo provide water for the town water supply during the period required for
the installation of water filters and/or the Mitchell River to cleanse.

As discussed above it was as a result of receiving this application and
applicationg such as the applications the subject of this review, a “hat spot” (or
area in which a gignificant volume of water was sought) was identified. [t was
considered that there was insufficient research and information about the
aquifers and area from which the water was proposed to be taken. As a result of
this, a report covering relevant issues was sought from SKM and considered by
BRW and myself befors making the decision to refuse the licances the subject

{DOR4A02B2:1}
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of this review together with the on-going licence sought by East Gippsland
Water.

Relevance of proposed "emergency use”

38. | understand that the Applicants agsert that the application is intended to allow
the Applicant to extract groundwater when the Applicant are unable to obtain
water directly from the Mitchell River in accordance with other entitements. | do
not consider this to be a sufficient reasen for granfing this allocation. The times
at which flows frem the Mitchell River are not available for allocation are not
times at which it is appropriate fo permit extensive exraction from the
groundwater resource.

Licensing of above ground water storages

38.  lunderstand the Applicants take issue with the approval of above ground water
resources granted o othar Applicants. This application for review is not
concerned with the review of other decisions mads by the Respondent.

Conclusion

40.  The Respondent’s decision was the comect decision taking into account the
applicable matters and the decision to refuse to grant the licences sought
remaing the correct and preferable precautionary decision taking into account
all the relevant considerations,

{DaB402a2)
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APPENDIX 1

Consideration of applicable matters- COX
Sectlon 53
33(1)(a) - the report of any pane! appointed under secticn 50.

1. This sub-section doss not apply to this application as no panel was appointed
under section 50.

53(1)(ab} - any advice and comments received within the period of 30 days referred to
in section 51C(7).

2. This sub-section does not apply to thia application,

53(1)(b) - the matters mentioned in paragraphs (b} to (m) of section 40(1),
3 I have addressed these matters below.

53(1)(e) - any other matter that the Minister thinks fit to have regard to.

4, | considered the various policies and decisions of Southern Rural Watar in
considering this decision as relevant o ensuring that water users and
potential water usars were treated consistently in respect of decisions made in
respact of a licence application.

3. Saction 53(2) provides that effect must be given to the matiers set out in that
section. | have addressed these matters in turmn:

53(2)(a) any relevant Order under saction 524.

6. This applies only to a registration licence or a lisence in respect of a licence
Issued under section 51(1)(ba) in respect of a spring or soak or dam and does
not apply to this Application.

53(2)(b) - any relevant Order made by the Governor in Courcil undsr section 494 of
the Groundwater Aet 1969 specifying an annual reserve volume of grountlwater,

{D0940232:1}
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7. Thig provision does not apply to this application because this application is not
in a declared groundwater conservation araa,

Section 53(2)(c) - any relevant prescription made under section 62(1) of the
Groundwater Act 1989 in respect of & groundwater conservation srea declared under
section 67 of that Act.

8. This provision does not apply to this application because this application iz nat
' in a declared groundwater conservation area.

Section 53(2)(d) - any water resource management plan for the area approved under
section 64A.

a. This provision does not apply to this application.

Section 53(2){e) - an approved management plan for any relevant water supply
protection araa.

10. This provision doss not apply to this application becauss there is o
managernent plan in place for this aquifer system.

Paragraphs (b) to (m) of Section 40(1)
Section 40(7)(b) - existing and projected avaitabillty of water in the area.

11. The hydro-geolagical advice | have received has indicated that there is
sufficient certainty about the extent of conneclivity between the aquifers
targeted by this application and the surrounding aquifers to indicate that
further allocations of groundwater in this area would have a detrimental effect
an the projected availability of water in the area. | have also considered the
cumulative effect of allocating mare groundwater within this basin.

12. I have also been canscious of the need to replenish groundwater resources iy

the area and the declining groundwater levels and the effect of lower than
average rainfzll aver the past decade.

{Dos402a2:1)
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Section 40(1)(ba) - the perrmissible annual volume, if any, for the area.

13,

There is no permissible annual volume gazetied in respect of the area in
which this application is located. However, in the context of eonsidering the
existing and projected availability of water, | have taken into account the likely
effect of extraction on the surrounding groundwater management areas. The
surrounding groundwater management areas are considered io be fully
allocated in that the sum of the volumes far which licenses have been
alloseted equals the permissive eonsumptive volumes allocated for these
areas (that is the cap on the amount of water permitted fo be allocated from
these areas has been reached). Given the degree of eonnectivity between the
aquifers targeted by this application and the aquifers in the surrounding
groundwater management areas which are recording deciining groundwater
levels, this matter has significance in the assessment of this application.

Section 40(1)(c) - the existing and projected quality of water in the area.

14.

The hydro-geological information available to date does not raise any direct
cancamns about water quality in the area.

Section 40(1)(d) - any adverse effect that the allocation or use of water under the
entitlement is likely to have on—

18,

16.

(il existing authorised uses of water: or

(i) a walerway or an aquifer: or

{ii}) the drainage regime within the meaning of seciion 12(1); or

(iv} the maintenance of the environmenial water reserve in accordsnce

with the environmental water reserve objective.

In considering this application | was conscious that over-allocation of water in
the area had the potential to affect the viability of the aquifer. Should damage
to the aquifer result, this would be likely to have an adverse impact on aexisting
authorised uses of water,

In making this consideration, | applied an approach consistent with the
approach taken by Southerm Rural Water as set out in its Guidelines for
Surface and Groundwater Licensing including these principles set out in
pages 2 and 3 which include;

{D0840232:1)
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Water Availability

SRW will:

1. ensure thal, within the environmental fimits agreed with
government, water is available to meet existing and future

demands; and

2. share information about the availability of water resources
with sxisting and prospeciive users

information

1. base decisions on ‘best avallable” tschnical advice,

recognising the uncertainties in available information;

2, not avoid decisions if information is lacking — but if there
could be significant impacts on water users or the
environmerit lake & pracautionary approach consistent with
aur information; and

3. collect exira information where justified by better resource
management decisions

Section 40(1)(e) - any water to which the Applicant is already entitied,

17. It is understood that Mr Cox and associated entiies have access to the
following water;

Licence | Licence Holder Type Use Volume
No
830755 Nelson Cox Surfacewater | Irrigation | 107.1 ML
830666 JF Cox Surfacewater | Irigation | 87.0 ML
717069 Nelson Cox Surfacewster | Irigation | 3.0 ML

{00R40232:1}
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787241 NB, L, MJ, and AL | Surfacewater | Irrigation | 60.0 ML
Cox
904813 Nelson Cox Groundwater | Irrigation | 30.0 ML
867136 JF Cox Groundwater | Imigation | 30.0 ML
9032972 NB, L, MJ and AL | Groundwater | irrigation | 57.0 ML
Cox
2031245 Nelson Cox Groundwater | Irrigation | 78.0 ML
757241 NB, L, MJ and AL | Surfacewater Irrigation | 60.0 ML
Cox
9034770 Riviera Farms P/L | Groundwater Irigation | 160,0 ML
9036400 Riviera Farme P/L | Surfacewater irrigation | 150.0 ML

The above entitlements do not all relate to the property at which the water (which is the
subject of this Application) is proposed to be used at.

18. The licences outlined In paragraph 17 herein, do not Include any water the
Applicant may have access to through private/commercial arrangements,

Section 40(1)(f) - any volume of water that is allocated for sale under section 222(1)(c).
19. This doas not apply to this application,

Section 40(1)(g) - the need fo prafect the environment, including the riverine and
riparian environrment,

20. | was required to consider, in particular, the need to protect the aquifar from
unsustainable extraction, particutarly as long terrn damage could result from
extended extraction. | took this into account when gonsidering this
application,

{D094N232:1}
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Section 40(1)(i) - conservation policy of the government.

21. It is not government policy fo allocate water from over allocated or over
stressed watar sources.

Section 40(1)(j) - government policies concerning the preferred allocation or use of
water roesoLurees.

22, In making my decision | considered that there is concern with allocating
further water i the area because of the potential effects on existing users and
the aquifer. Long-term damage to the aquifer and interconnecting aquifer
could result from over-extraction from this area.

23. Ih addition | considered relevant government policy relating to water allocation
including:

= Victorian Govemment White Paper — Secuwring our Water Future
Together,

e Ministerial Guidelines for the Performance of the Groundwater
Function issued by the Minister for Agriculture and Resources:

e Other relevant ministerial policy statements and S8EPPs,

Section 40(1){ja) - whether the proposed source of water is within a heritage river area
or natural catechment area within the meaning of the Hertage Rivers Act 1992 and
wheather there is any restriction on the use of the area under that Act.

24, The Mitchell River which is adjacent to this site is heritage listed; however, |
de not understand this area fo be subject to any restriction on the use of the
area under that Act which is relevant to this application.

Section 40(1)(k) - the proper management of the waterway and its surrounds or of the
aquifer.

25, In order to properly manage the aquifer and surrounding aquifers, there
ghould be no further allogation of water within this area on the basis of the
hydro-geological assessments available.

{D0940232:1}
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Section 40(1)()) - the purposes for which the water is to be used.

26. In making my decision, | considered that the water which is the subject of the
application would be used for irrigation purposes. | note that while this s a
legitimate purpose for the use of groundwater, other uses such as the
guarantee of water supply for urban purposes is regarded as having priority
over the provision of water for irvigation purposes.

Section 40(7)(m) - the needs of other potential Applicants,

27. Qveruse or damage fo the aquifer would disadvaniage the other users. |
considered this when making my decision.

28. In particular | was aware that this decision requires the balancing of the
interests of various people within the framework of the Water Act 1989,

29, Within the area adjacent to the proparty to which this application relatas a
series of applications have been made and refused which tairget groundwater
resources in the area. These are summarised in the table below™:

Current applications for groundwater licences in the volovant ares

Referenca No E:;f:}‘:“d cgmﬁ%_)

384880 40m 100
448530 78 m 5500
4236497 120 m 63
332604 75 m 67
408730 85m 67
441932 340 m 300
33733 20Gm 180
444081 120 m 26
497400 50 m e
540773 120 m 10
518259 128m 107
474718 Unknown 50
523147 20m 30

* This table containg additional applications to those in table 3.3 of the SKM Repaort as additiona!
applications were recaived by the Respondent after it had initiafty instructed SKM to prepare its
Report,

{D0940232:1}
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Propusad Applicant
Reference Mo pyooth Volume (ML)
315873 120 m 20
30. | was particularly aware of the need to balance the neaeds of the following

categories of paople:

Qther people who had applied for extra allocations of water and been

refused such an gllocation;

People whe had secured water by means of transfer of existing water
allocations;

Those who had or have been dissuaded from applying for a further
allogation of water on the basis that it would not be or would be unlikely
to be granted.

The likely impact of the granting of other licences an an application by
East Gippsland Water fer the use of groundwater to guarantee urban
water supply,

Section 40(1)(n) provides that regard must be had to

()
(i)

any ralavant raport or staternent prepared under any Act; or

the findings of, or any evidenca given or submission made lo, any
relevant investigation or inquiry held under any Act or held by any
Committee of the Cabinel, government depariment or public statutory
body whether or not under an Act.

31, | considered relevant govemment policy relating 1o water allocation including:

{D0B40232:1}

Victorian Govemment White Paper - Sscuring our Water Future
Together;

Ministerial Guidelines for the Performance of the Groundwater
Function issued by the Minister for Agriculfure and Resources:

pther relevant ministerial policy statements and SEPPs.

# 86/118
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Section 40(1)(o) — any other matter that the Minister or Governer in Council thinks fit to
have regard to,

32. In making the decision not to grant the licence | had regard to the matters

specified in section 40(1) paragraphs (b) to (m) and section 53 of the Act,

{D0940232:1)




19-01-09;12: 35PM; Macpherson and Kelley Lawvers ; # 887118

18

APPENDIX 2

Consideration of applicable matters- KERTON
Section 53
53(1)(a) - the report of any parel appointed under section 50.

1. This sub-gection does not apply to this application as no panel was appointed
under section 50.

83(1)(ab) - any advies and comments received within the petiod of 30 days refarrad to
in section 51C(1),

2, This sub-section does not apply to this application,

§3(1)(b) - the matters mentioned in paragraphs (b) to (m) of section 40(1).
3. | have addreasad these matters below,

33(1)(e) - any other matter that the Minister thinks fit to hava regard to.

4. I considered the various policies and decisions of Southem Rural Water in
considering this deeision as relevant to ensuring that water users and
potential water users were treated consistently in respect of decisions made in
respect of a licence application,

5. Section 53(2) provides that effect must be given to the matters set out in that
section. | have addressed these mattars in turn:

53(2)(a) any relevant Order under section 52A.

8. This applies only to a registration licence or a licenes in raspect of g licencs
issued under section 51(1)(ba) In respect of a spring or soak or dam and does
not apply to this Application,

53(2)(b) - any relevant Order made by the Governor in Council under section 494 of
the Groundwater Act 1969 speciiying an annual reserve volume of groundwater,

{D0940232:1}
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7. This provision does not apply to this application because this application is not
in @ declared groundwater conservation araa.

Section 53(2)(c) - any relevant prescription mads under section 62(1) of the
Groundwater Act 1969 in respect of a groundweler conservation ares declared under
section 61 of that Act.

8. This pravision does not apply to this application because this application is not
in a declared groundwater conservation area.

Section 53(2)(d) - any water resource management plsn for the area approved under
saotion 64A.

9. This pravision does net apply to this application.

Section 53(2)(e) - an approved management plan for any relevant water supply
protection arsa.

10. This provision does nat apply fo this application because there is no
management plan in place for this aguifer system.

Paragraphs (b} to (m) of Section 40(1)
Section 40(1)(b) - existing and projected availability of water in the area,

1. The hydro-geclogical advice | have received hes indicated that there is
sufficient certainty about the extent of connectivity between the aquifers
targeted by this application and the surrounding aquifers fo indicate that
further allocations of groundwater in this areg would have a detrimental effect
on the projected availability of water in the area. | have also considered tha
curnulative effect of allocating more groundwater within this basin.

12. I have also been conscious of the need o replenish groundwater resources in

the area and the declining groundwater levels and the effest of lower than
average rainfall over the past decade,

209402321}
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Section 40(1)(ba} - the permissible annual volume, if any, for the area,

13.

There Is no permigsible annual volume gazeited in respect of the area in
which this application is located. However, in the context of considering the
existing and projected availability of water, | have taken into account the tkaly
sffect of extraction on the surrounding groundwater management areas. The
surrounding groundwater management areas are considered to be fully
aliecated in that the sum of the volumes for which licenses have been
allocated equals the permissive consumptive volumes allocated for these
areas (that is the cap on the amount of water permitted to be allocated from
these areas has been reached). Given the degree of conneativity between the
aquifers targeted by this application and the aquifers in the surrounding
groundwater management areas which are recording declining groundwater
levels, this matter has significance in the assessment of this application.

Section 40(1) (c) - the existing and projected quality of water in the area,

14.

The hydro-geological information available to date does not raise any direqt
concerns about water quality in the area,

Saction 40(1)(d) - any adverse offect that the allocation or use of walter under the
entitlernent is fikely to have on—

15.

16.

] existing autharised uses of waler: or

(i) & waterway or an aguifer; or

(Tif) the drainage regime within the meaning of section 12(1); or

{iv) the maintenance of the environmental water reserve in aceordance

with the environmenial water reserve objective.

In considering this application | was conscious that over-allocation of water in
the area had the potential to affect the viability of the aquifer. Should damage
to the aquifer result, this would be likely to have an adverse impact on existing
authorised uses of water.

In making this consideration, | applied an approach consistent with the
approach taken by Southern Rural Water as set out in its Guidelines for
Surface and Groundwater Licensing including those principles set out In
pages 2 and 3 which include:

{D0840232:1)
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Water Availability

SRW wiil:

1. ensure that, within the envirormental limits agreed with

government, water is available fo meet existing and future
demands; and

2. share information about the availabilily of water resources
with existing and prospective users

Information

1. base decisions on ‘best avaitable” technical advice,
recognising the uncertainties in available information;

2. not avoid decisions if information Is lacking — but if there
could be significant impacts on water users or the

environment take a precautionary approzach consistent with
our information; and

3. collect extra information where Jjustifisd by better resource
management decisions

Section 40(1)(e} - any water to which the Applicant is already entitlad,

17. It is understood that Mr Kerton and associated enfities have access to the
fallowing water:
Licence | Licence Holder Type Use Volume

Neo

823228 Trevor N & Paula M | Surfacewater | Irrigation | 2.0 ML
Kerton '

830895 Trevor N & Paula M | Surfacewater Irigation | 57.0 ML
Kerion

{20940232:1)
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90150385 Trevor N & Paula M | Surfacewater | Domestie | 2.2 ML
Kerton and

Stock
745367 Trevor Kerton Surfacewater | Dairy 4.4 ML
778419 Trevor Kerton Surfacewater | Irrigation | 36.0 ML
824291 Travor Kerton Surfacewater | Irigation | 62.0 ML
830690 Trevor Kerton Burfacewater | Irrigation | 388.0 ML
830690 Trevar Kerton Surfacewater | Domestic | 2.5 ML

and

Stock
865850 Trevor Kerton Groundwater | Irrigation | 215.0 ML

The above enlitlemenis do not all relate to the property at which the water {which is the
subject of this Application) is proposed to be used at.

18. The licences outlined in paragraph 17 herein, do not include any water the
Applicant may have access to through private/cornmeralal arrangements.

Section 40(1)(f) - any volume of water that is allocated for sals under saction 222(1)(c).
10. This does nat apply to this application.

Section 40{1)(g) - the need {o protect the environment, including the rivarine and

riparian environment,

20. | was requirad to consider, in particular, the need to protect the aquifer from
unsustainable exiraction, particularly &s long term damage could result from
extended extraction. | took this into account when considering this
application,

{D0940282:9}
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Section 40(1)(i) - conservation policy of the government,

21. It is not government policy to allocate water from over allocated or over
stressed water sources.

Seclion 40(1)() - government policies concerning the preferred alfocation or use of
walar resourcas,

22, In making my decision | considered that there is concem with allocating
further water in the area because of the potential effects on existing users and
the aquifer. Long-term damage to the aquifer and intereonnecting aquifer
could result from over-extraction from this area.

23. In addition [ considered relevant government policy relating to water allocation
including;

e Victorian Government White Paper - Securing our Water Future
Together;

= Ministerial Guidelines for the Performance of the Groundwater
Function issued by the Minister for Agriculture and Resources:

= Other relevant ministerial policy statements and SEPPs.
Section 40(1)(ja) - whether the proposed source of water is within a heritage river area
or natural catchment area within the meaning of the Heritage Rivers Act 1992 and
whether there is any restrictian on the use of the area under that Ant
24, The Mitchell River which is adjacent {o this site is heritage fisted: however, |
do not understand this area to be subject to any restriction on the use of the

araa under that Act which is relevant 1o this application.

Seotion 40(1){k) - the proper management of the waterway and its surrounds or of the
aguifer.

{D0840232:1}
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In order fo properly manage the aquifer and surrounding aguifers, thers
should be no further allocation of water within this area on the basis of the
hydro-geclogical assessments available.

Saction 40(1)(1) - the purposes for which the water is fo be used,

28.

In making my decision, | considered that the water which is the subject of the
application would be used for irrigation purposes. | note that while this is a
legitimate purpose for the use of groundwater, other uses such as the
guarantee of water supply for urban purposes Is regarded as having priority
over the pravision of water for irrigation purpozes.

Section 40(1){m) - the needs of other potential Applicants.

27.

28.

29.

QOvaruse or damage to the aquifer would disadvantage the other users, |
considered this when making my decision.

In particular | was aware that this decision requires the balancing of the
intereats of various people within the framework of the Water Act 1989.

Within the area adjacent to tha property to which this application relates a
series of applications have been made and refused which target groundwater
resources in the area. These are summarised in the table balow™:

Current applications for groundwater licences in the relevant area

GW Licenge No EL?:‘;}?EM cgﬁ:‘?z?tmu

384880 40m 100
449530 78 m 2800
426497 120 m 83
332604 wmm &7
408730 8om 67
441933 340m | 300
331732 200m 100
444091 120m 20
487400 E0m 114

2 This table contains additional applications to those in table 3.3 of the SKM Report as additional
applications were recelved by the Respondent after it had initially instructed SKM to prepare its

Report.

{D0940232:7)
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. Propossd Applicant

GWlicence No 1ot Velurne (ML)

840773 120 m 10

518259 125m 107

474748 Unkrown 50

523147 S0m 50

315973 130 m 20

30. [ was particularly aware of the need fo balance the needs of the following

categories of people:

e  Other people who had applied for exira allocations of water and been
refused such and allocation;

« People who had secured water by means of transfer of existing water
allocations:

e Those who had or have been diesuaded from applying for a further
allocation of water on the basis that it would not be or would be unlikely
to be granted,

Section 40(1)(n) provides that regard must be had to

(i} any refevant report or statement prepared under any Act: or

(i) the findings of, or any evidence given or submission made fo, any
refevant investigation or inquiry held under any Act or held by any
Commitiee of the Cabinet, government department or public statuiory
body whether or rot under an Act,

a1, | considered relevant government policy relating to water allocation including:

e Victorian Govemnment White Paper — Securing our Water Future
Together;

s Ministerial Guidelines for the Performance of the Groundwater
Function issued by the Minister for Agriculture and Resources:

e other relavant ministerial policy statements and SEPPs.

{D0940252:1}
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Section 40(1)(0) — any other matter that the Minister or Governor in Council thinks fit fo
hrave regard to.

32, In making the decision not to grant the licence sought | had regard to the

maitars specified in section 40(1) paragraphs (b) to (m) and section 53 of the
Act,

{D0940232:1}
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VICTORIA CIVIL AND ADMINISTRATIVE TRIBUNAL,

BETWEEN
COX & KERTON
Applicant
-and-
SOUTHERN RURAL WATER
Respondent

WITNESS STATEMENT OF TERENCE ANTHONY FLYNN

1. The namc and address of the expert

Terence Anthony Flynn, Southern Rural Water, 88 Johnson St Maffra, Victoria,

2. The expert's qualifications and experienec

Refer to the attached CV for my qualifications

3. A statement identifying the expert's arca of expertise

My primary areas of expertisc are hydrogeology and natural resource management,

4, A statement sefting out the expert’s expertise to make the report

As Manager Water Resources Management at Southern Rural Water (SRW), I provide
strategic tochnieal and policy advice to the organisation. I assist in the preparation of licence
conditions to cnsure that water is managed sustainably and cquitably. I also undertalks
aquifer risk asscssments to provide advice to SRW'’s Groundwater and Rivers Business,

5. AN instructions that define the scope of the repert (original and supplementary and
whether in writing or oral);

Southern Rural Water's Manager of Licensing Administration East, Mr Trevor McDevitt,
verbally requesied that I seek technical advice, interpret tho advice and make
recommendations that best manage the allocation of groundwater from the aquifers in the
Lindenow arca. In particular the points of interest were:

s The potential impact the extraction of groundwater in thig area would have on the Sale
WSPA, Rosedale GMA and the Stratford GMA, and

= The potential impact groundwater pumping has on the Mitchell River; and

. The sustainahle yield from the local aquifers; antd

o If further allocations were not permitted could transfers of entitlement occur?
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6.

7

The facts, maiters and sll assumptions upon which the report proceeds

The faots, matters and all assumptions upon which my advice proceed are set out in the
attached report (attachments 2 and 3) and include:

o Anassumption there is a connection between the deeper aquifer(s) in the Lindenow
area and other aquifers in the Gippsland basin.

= Hydrographs of state observation bores in the Lindenow area and in other regional
aquifers display a long term declining trend in gronndwater levels,

a  Mapping of the Latrobe aquifer shown on Department of Primary Industries' website
shows that this regional system of aquifers cxtends across the Lindenow area under
consideration,

Reference to those documients and other materials the expert has been instructed to
consider gr take into account in preparing his or her report and the Uterature or other
material used in miaking the report.

The documents referenced in consideration of my advice are;

“Groundwater Resource Assessment of Deeper aquifers in the Lindenow Region, Bast
Gippsland”, SKM 2008 (and previous versions)

State observation hore hydrographs, SRW data 2008

"Sale Groundwater Management Area Groundwater Resource Appraisal® SKM 2008
"Hawkesdale Groundwater Resoures Appraisal* SKM 2007

Gippsland Basin Top Latrobe Structure Map (1:1,000,000), Department of Primary
Industries, (Current)

The identity of the person who carried out any tests or experiments upon which the expert
relied in making the report and the qualifications of that persen

The groundwater level information was derived from the state ohservation bore network
which is owned and monitored by the Department of Sustalnabitity and Environment,

The mapping of the Latrobe Group aquifer was obtained from the Department of Primary
Industrics. The Department is responsible for its accuracy and currency.

A summary of the opinion or opiniens of the expert

The basis for the decision not to allocate further groundwater is described in "Review of the
SKM Lindenow Study (2007) and Recommendations” November 2007 and "Addendum to
Review of the SKM Lindenow Study (2007) and Reconmendations™ (both sttached).

These docurnents explain that there is a likelihood that extraction from the deeper aquifers in
the Lindenow area will centribute o regional declines in other aquifers including the
Boisdale Formation, Latrobe Valley Coal Measures/Balook Formation and the Latrobe
Group aquifers which fall within the S8ale WSPA, Rosadale GMA, and the Stratford GMA
respectively. The SKM study (2008) suggests that the Cox and Kerton applications are from
within the Latrobe Valley Coal Measures/Balook Formation aquifers which is protected
further to the west by the Roscdale GMA.
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The staie abservation bore network in the area has a relatively long snd continuous record of
groundwater level measurement. These local beres display an underlying declining
groundwater trend over a long period which elevates the concern, The period of decline is
consistent with the observed levels in state bores in adjacent aquifers already capped from
further allocation,

The 8KM studies also indicate there may be a connection between the aquifer targetad by
Cox and Kerton and the Mitchell River. SRW needs to ensure new applications will not have
an unacceptably, adverse impact on waterways,

A local sustainable yield was adopted by SRW to manage the existing volumes and any
allpcation transferred into the area. The SKM groundwater study (2008) recommended a
local sustainable yield of between 1,900 to 4,700 ML/yr. A conscrvative value of 1,900
ML/yr was agsumed to allow for land use and climate impacts not accounted for in the SKM
study.

Balancing the considerations SRW has prepared guidelines which may allow groundwater

from other areas to be transferred into the Lindenow area to provide for some development
of groundwater resources (attachment 4), but nevertheless has refused the Cox and Kerton

applications as they are new applications for previously unallocated groundwater.

A statement identifying any provisienal opinions that are ot fully researched for any
reason (identifying the reason why such opinions have not beem or cannot be fully
researched)

The advice I provided included reference to a climate study in Hawkesdale western Victoria,
This was a significant and sophisticated analysis of climate change and land use impacts on
groundwater. Although the study is remote from Gippsland its outcomes are relevant to
assessment of groundwater availability in other areas. It is the intantion of the Department of
Sustainability and Environment to undertake such studies across SRW's region,

A statement setting out any questions falling outside the expert's expertise and also 2
statement indicating whether the report is incomplete or inaccurate in 2Ry respect.

I have not made any conclusions that fall outside my expertisc and believe the review to be
complete and acourate at the time of its preparation,

“I have made all the inquiries that I believe are desirable and appropriate and that no matters of
significance which I regard as relevant to my knowledge have been withheld from the Tribunal”

........................ X YRR RN R LRAR L]

TERENCE ANTHONY FLYNN

DATED this 19™ day of January 2009
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Attachment !

Curpicaium Vitae

Qualifications

Bachelor of Civil Engineering, Swinbume (graduated in 1988)
Master of Engineering Science in Hydrogeology, Melbourne University, 1995

Experience

T'am a qualified civil engineer and hydrogeologist and provide technical advice relating to
water resource management for Southarn Rural Water (SEW) and our stakeholders, T have
been employed by SRW for ten years, prior to that I was cmployed at Sinelair Knight Merz
(SKM) for three years, Hydrotechnology one year, as well as South Bast Regional Refusc
Disposal Group, A8 James Geotechnical Engineers and SEC Victoria.

Relevant Projects

Hydrogeological Mapping of southemn Victoria (current)

Yarram Water Supply Protection Area Groundwater Management Plan (current)
Preparation of Sale Groundwater Restricted Use Zone 2003

Impacts of Aquifer Drawdown Sale WSPA 2003

Review of mimerous groundwater licence applications

Review of numerous technical studies into Gippsland aquifers




13-01-09; 12: 35PM; Macpherson and Kelley Lawyers ; #112/118

Attachment 2

REVIEW OF THE SKM LINDENQOW STUDY (2007) AND RECOMMENDATIONS
Prepared by Manager Water Resources and Environment November 2007

This brief report reviews the SKM Lindenow Study for SRW “Groundwater Resource
Assessment of Deeper aquifers in the Lindeniow Region, Fast Gippsland”, November 2007,

The study asscssed the oceurrence and connection of aquifers and the potential for fisrther
allocation.

Connectivity of Aguifers

The proponcnts ate applying to drill bores into aquifers that underlie the Wy Yung WSPA,
designed to proteet a shallow alluvial aquifer across the Lindenow Flats,

The analysis of SKM provides evidence that the target aquifer is connected to the Gippsland
Basin through cither the Balook and Latrobe Valley Coal Measures or Latrabe Group
aquifers. It is not a locally cccurring, isolated group of aquifers.

The analysis indicates that it is less likely that the target aquifer is connected either directly
or indirectly to the Boisdale Formation but is not conclusive.

To further analyse the issuc of relationship to other aguifers, hydrographs screened in the
Latrobe Group and Boisdals Formations outside the study area were compared to the

Lindenow hydrographs.
Latroke Graup and Lindenow boras
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The Lindenow bores are in a decline but not at the same rate as the Latrobe Group. The
deepest of the Lindenow bores 105733 (260m) near Wy Yung has no measarement since
1980 and a steeper decline more like the Latrobe Group aquifer. A comparison with the
Balook/LVCM bores is not included becanse it is difficult to differcntiate from the Latrghe
Group and there is & strong connection between these aquifers
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Comparison with the Boisdale Formation bores shows a similar change in levels over the
same period. A feature of the Boisdale bores is that prior to 1997 the trend is relatively flat

with 2 step and decline post 1997, This change is not apparent in the Lindenow bor

o,

Based on the SKM cross sections and the hydrographs there is sufficient reason o believe
the Lindenow aquifers are not in direct connection with the Boisdale Formation but are

declining at a similar rate.

The SKM report concludes it is most likely the Lindenow aquifer is a patt of the

LVCM/Balook formation and in connection with the regiopal Latrobe aquifer system
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“Gigpsland Basin Top Latrobe Structure Map (1:1,000,000)”,
Department of Primary Industries
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The differentiation batween the LVCM/Ralook and the Latrobe Group in Lindenow is
academic, The concern with the Lindenow aquifers is the underlying decline which has been
occurring over the thirty yeats of recorded levels which suggests it is not a consequence of
local groundwater pumping but that the aquifer is draining due to external influences.
Mapping taken from DPI's website illustrates that nearly all of the Lindenow Flats overly the
Latrobe Group aquifer and that the aquifer comes towards the surface in this area. This is
sufficient evidence that the bores are targeting regional aquifers. These regional aquifers are
capped from further allocation,

Extent of mapped Latrobe
Group aquifer etiteon

Stratford
GMA

There are five applications to the north west of the mapped extent of the Latrobe Group
aquifer, The bores closest to the boundary are likely to be chasing the sume formation. The
bore furthest to the north may not intersect the aquifer as it iz located on or close to fhe
mudstone bed rock that is visible on the banks of the Mitchell River,

Climate Chan

oe and Land Use Chanpge Impacts

The report did not address climate variability and land use change, These impacts were out
of the scope of the brief but results from other studies provide insights to their relevanee.,
SRW recently undertook a study of the impact of plantations and climate change and
variability in an arca near Portland (Hawkesdale Groundwater Resource Appraisal SKM
2007). The study found that although climate change may result in more rainfall during wet
periods it would lead ta lower rainfall in the long term. Even without climate change, langer
dricr periods like the past decads are probable due to chimate variability. It also showed that
large scale plantation forestry located in areas with shallow water tables depleted

#114/118
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groundwater resources, There is & significant conversion of pasturcd land to forast
plantations occurring in the Bairnsdale region that will inevitably affect the water balance of
its aquifers.

Potential Allocation

The SKM report suggests that all applications are from the LVCM/Balook Formations and
that a volume of between 2,500 and 6,300 ML/yr could be available with qualifications about
the thickness of the aquifer and its connection to other aquifers. The estimate is based on
rainfall recharge and the response in one bore alone and docs not account for the record of
declining groundwater levels.

The declining groundwater levels in the Gippsland Basin are belioved to be caused by a
combination of dewatering for minerals and petroleum and extraction for irrigation. Because
there is no summer flux in the local menitoring bores it is reasonable to conclude that local
pumping is not a major contribution to declines. Local pumping does however contribute to
the enmulative impact.

In the Stratford GMA and Yarram WSPA which apply to the Latrobe Group aquifer
clsewhere in Gippsland, a decision has been made not to allocate more groundwater because
the underlying trend is declining and it is not sustainable to allocate mare water.

Recommendatien

The SKM report makes a number of recommendations some of which suggest creation of a
new GMA and boundary changes to the Sale and Stratford GMAs. Other recommendations
constitute a works program but do not assist with the determination of applications,

The recommendation of this review refers to the need to determing applications and how to
respond to new applications,

There is sufficient certainty about the connection between the Lindenow aquifers and the
Gippsland Basin to say that it would be inconsistent to allocstc mote water from the mapped
area of the Latrobe Group aquifer and surrounding sediments because of the cumulative
impact of allocating more groundwatcr out of the Gippsland Basin,

If'a cap on further allocations is applied, it is important that either a groundwater
managemerit area is created for the aquifer or the boundary of the Stratford GMA or Sale
WSPA is extended to cover the notthern areas of the Gippsland Basin. This will deal with
refusal of applications and allow transfers of entitlement 1o occug,
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Aftachment 3

ADDENDUM TO REVIEW OF THE SKM LINDENOW STUDY (2007) AND
RECOMMENDATIONS

This addendum was prepated to update the "Review of the SKM Lindenaw Study (2007) and
Recommendations" November 2007 which has been amended to the final version "Review
of the SKM Lindenow Study (2008) and Recommendations”. The addendum takes into
account a recalculation of the recharge estimate of the 2007 SKM Téport.

Potential Allecation

The SKM report suggests that all applications are from the LVCM/Balook Formations and
that a volume of between 1,900 to 4,700 ML/yr could be available with qualifications about
the thickness of the aquifcr and its connection to other aquifers. The estimate is based on
rainfall recharge and the response in one bore alone and daes ot account for the record of
declining groundwater lovels.

The declining groundwater Ievols in the Gippsland Basin are belicved to be caused bya
combination of dewatering for minerals and petroleum and extraction for irrigation. Becanse
there is no summer flux in the local monitoring bores it is reasonable to conclude that local
pumping is not a xmajor contribution to declines, Local pumping does however contribute to
the cumulative impact,

In the Stratford GMA and Yarrams WSPA which apply to the Latrobe Group aquifer
elsewhere in Gippsland, a decision has been made not to allocate more provndwater because
the underlying trend is declining and it is not sustainable to allocate more water.
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