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East Arm Resourc&’y Ltd (East Arnijas proposed tantensify and expand production #teir
East Arm Road Quarry, located at East Arm Road, north of Hillwood in the George Town
municipality.

Adraft Environmental Impact Statement (EIS) has been preparé&thhyDiemen Consulting Pty
Ltd (/D@ on behalf of East Arrto supportthe associatedevelopment Application (DA2020
060) Hydro Earth Consultinglydro Earthhasbeen contracted tgprovide a hydrogeological
assessmentthis report)andaddress Tableof Issue$, provided to East Arm by the Environment
Protection Authority (EPA)

This report includes a summary of the following:

Site visitto observe and document
o Seepage (if any) on quarry faces, floor, and surrounding;land

o Sand features in and around the quarrycludinghillslopes to the
north of the current quarryand

o Hydrological features, including Fourteen Mile Creek to the north of
the quarry, the farm dam to the south of the quarry, a small
unnamedtributary draining thefarm damto East Arm (part of the
Tamar Rivel) G KS [ dzI Noefv@kiandRsétiment basirs
YR (GKS aSRAYS yhiothé smalluyhended BOHESNIF f 2 &
which drains to East Arm

Hydrogeobgical assessment which documents:

o Theexistingquarryand the plans for thexpandedquarry, and the
location of any groundwater dependent ecosystems

o Topography including the existing quarry
o Surface water drainage
o Geologyg based on surface geology maps

o Local groundwater bores using thizepartment of Natural Resources
and Environment Tasmania (NRE maintained groundwater
information access portaand
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o Exploration borehole logs in Summary Drilling Report, East Arm
Quarry, Long Reach, Tasmania, Mining Lease 1914 P/M, (&
2077P/M) January 2020, asdimmary Drill Activity Report, E&stmn
Quarry, Long ReaahTasmania, Mining Lease 20PM, October-
November 2020

Conceptualgroundwater conceptual model to satisfy the Project Specific Guidelines
issued by the ERAncluding:

o Water bearing properties of the main hydrogeological units

o Groundwater flow systems; focussing on localshallow) flow
systems and

o Figures showing conceptualised flows and water levelsthe
currentstageof the quarry andafter the proposed next stage

This report isnainlybasedthe following sources

Van Diemen Consulting (2024) East Arm Road Quarry, HillgvBadironmental Impact
Statement (DRAFT), East Arm Resources PTY LTD (04rRz88ded to ashe Draft EIS,
2024herein;

East Arm Road Quarry, HillwoqdEnvironmental Impact Statement (DRAFgst Arm
Resource®TY LTD (04/2024)

The Land Information System Tasmania (the LIST)
aAyYSNIf wSaz2dz2NOSa ¢lFaYlIyAlQada oawe¢Qauv 3IS2f

geology downloaded from http://www.mrt.tas.gov.au/products/digital_data on
23/07/2020,

The Groundwater Information Access PortaDepartment of Natural Resources and
Environment Tasmanja

Digital elevations models:

o Climate Futures LIDAR Datag@008) The LIDAR Dataset was
collected as part of the Climate Futures for Tasmania project; a
project managed and delivered by the Antarctic Climate &
Ecosystems Cooperative Research Centre. The dataset was funded
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http://www.mrt.tas.gov.au/products/digital_data%20on%2023/07/2020
http://www.mrt.tas.gov.au/products/digital_data%20on%2023/07/2020

primarily by the State Government of Tasmania through the State
Emergency Service and the Commonwealth Natural Disaster
Mitigation Program

o AAM LIDAR datase2@10): Forestry Tasmania commissioned AAM
to conduct airborne LIDAR survey of several areas of Tasmania
between 2009 and 2015.

o The Shuttle Radar Topography Mission (SRTjtal elevation
model and

Exploration borehole reports

o Summary Drilling Report East AQuarryLong Reacly Tasmania
Mining Lease 1914 P/M (& 2077P/M) January 2QJ&Bartlett Pty
Ltd;

o Summary Drill Activity Report East Arm Quakgng Reachg
Tasmania Mining Lease 2077 P/M Octobelovember 2020
JKBartlett Pty Ltd

TheEast Arm Road Quaty NX ¥ S NNIBRI 12 K SINBHAG/EArM Bad, Hilgvaok i S R
Tasmania, /252

The Ste is situatedin the Tamar Valley on the eastern side of the Tamar R88km north-
northwest of Launceston anth km southwest of Georgetownlheproposedactivity is located
within Consolidated Mining Lease 2H3MI; this lease includes Mining Leas#914P/M and
2077P/M(East Arm, 2024)

TheSte location is shown ifrigurel.
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The proposed development getailed in the ElISdraft) preparedby Van Diemen Consulting
(2024)

LG A& LINE LI2 a255R0,000BubiSnietieN peOannunizaiprddact from the East Arm
Road Quarry, this volume equates to approximately 4,000,000 tonnes of product produced at a
conversion factor of . All material won may be crushed and/or screened. The extraction of
rock is whollyto occur within Consolidated Mining Lease 2135Piive Mining Leasdprmed by

the consolidation of ML1914P/M and ML2077P/M).

The Quarry will include the following activities:

surface site preparation by trekelling and stockpiling/mulching;

soil and overburden removal and stockpiling;

excavation and ripping of material,

drilling and blasting by a licensed contractor;

crushing and/or screening of material;

stockpiling of material (processed and unprocessed);

the loading of trucks with processed material from the stockpile area,;

rehabilitation of worked out areas;

management of stormwater in and external to the Quarry; and

Ayaildlrttraazy FYR YIFIAYGSylLryOS 2F RNIAyYyLIl3S

Theelevation of theproposedquarry flooris40 m Australian Height Datum (AHB¥shown in
Figure2. We note a 40 m buffefmeasured horizontally} planned for the aresouth ofFourteen
Mile Creel(the Draft EI$S2024.
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TheSte is situated on the eastern side of the Tamar Valley, on southwestern slopes of a range
that trends northwest.

TheMining Lease extends from sea level where Fourtédiie Creek discharges into the Tamar
River, at East Arm, to approximately 140AiHDin the east To the ast of theMiningLease the
hilltop reachesl58 m AHDandforms a regional divide with flat plainfurther east

The Fourteen Mile Creek stdatchmentencompasseapproximately 10,544 hectargasnoted
in the StormwaterManagement Plan(East Arm 20243. FourteenMile Creekis dassed as
minor river (the LIST) antcarves its way through the range, drainthg subcatchment area

TheTippogoreeHills, whichare locatedabout 8 km north of the Ste, are describedas dflashy

(East Arm20249, and flows withinFourteen Mile Creekvere described amtermittent (i.e. it

may cease to flow in dry periods) Bplin McCoull o¥/an Diemer(personnel communication)

This suggests minimal connection between Fourteen Mile Creek and groundwater in the area, as
groundwater would typically discharge into streams to maintain constant flows (baseflow).

FourteenMile Creekis inthe northern extent of theMining Leasgewith land slopingteeply near
the stream Most ofthe leased area, however, slopes southwestere drainage is collected by
a minor tributary(SWO03)and tributary(SW04)whichmergeat the existing farm damrhe farm
damdischarges to a tributargSW02), which combines with a minor streaftowing northwest
before discharging into the Tamar River at East Afon.convenience, the unnamed waterways
in the Mining Lease areumbered in line with East Ar@tormwaterManagement Plamerein
(East Arm, 20249aThe topographynd surface hydrologgf the areaare shown inFigure3 with

a closer view of th8ite in Figured. Site drainagand stormwater managemeiis detailed further

in Sectior2.2.1
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Existing stormwater management is documedtby VDC(2024) whichimplementsdiversion
channels, cutoff drains, diversion bardsd sediment basins

Sormwater managementor the existing quarrys shown irFigure5 andoutlined below:

A perimeter drain limits water flowing into disturbed areasd captures water within
the disturbed footprint, this water is directed into a sediment bawmh overflow
discharging to tributarySW02) below thefarm dam; and

The stockpile area to the southf the quarry implements similar practices capturing
stormwaterin a diversion channel andirectingit to sedimentbasins one discharging

into a tributary (S\W04) abovethe farm dam, the seconddischarging tdributary (SW
02).

Stormwater managementor the proposeddevelopmentis shown inFigure6, which utilises
existingassetsand an additionalsediment basin north of théarm dam. Additional temporary
sumps are to be constructed as required during various operational stagles dévelopment.
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Qurface water receptors (shown Figure4 and Figure5, refer to Sectior.2) within the Mining
Lease and downgradient tiie Siteare summarised below:

Fourteen Mile Creek collects drainage north of the drainage divide and is unlikely to
receive surface flowslirectly from the proposedquarry area to be disturbed due to
buffer zones surrounding the proposed mine areas

Thefarm dam capturedrainage within theMining Leasefrom tributary (SW04)in the
southeast and a minor tributarg\WW03. The dam is approximately 0.03 km

Tributary SWO02 receives discharge from thfarm dam and stormwater overflow from
the current quarry (detailed in Sectiéh2.1); and

Minor stream S\A01 capturesdrainage from hills south of thEite andcollects tributary
SWO02. It dischargsinto the TamarRivernearthe confluence betweeifrourteen Mile
Creekand the Tamar River.

Tasmania has a temperate climate with warm summer months and nseiagon (Peel et al.
2007) TheGeorge Towrstation (station numbe£91286, which islocated15 km northeast of
the East Arm Road Quarmeceives annual rainfall ranging betwe&8mm to 1216mm (1996
2024), with a median annual rainfall @85mm (BoM,http://www.bom.gov.au/climate/data/,
accessed ofh August2024). Monthly rainfall statistics for th&eorge Towmveather station show
that Juneto September are the wettest months, with median monthly rainfalls exceetldmgm
(Tablel).

The site inspection was conducted on 31 July 2&f8gr a wetter than average periodlVe note

159mm of rain wageportedatthe George Town station (station number 0912&8)the month

of July 2024and 118 mm was reporteid the ten days prior to the visftlaily totals for this period
are presented irFigure7). Monthly rainfall data and statistiare presented graphically Figure

7.
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Tablel ¢ Summary of rainfall datd.996-2024

Dec Annual

Mean 506 31.6 551 62 69.7 83 87.9 89.2 72.3 62.4 53.8 455 775.5

Lowest 4.2 0.8 5.6 12.6 14.8 12.6 33.6 22.2 23.2 4.8 4.6 11 377.8

5.th 59 28 85 215 208 26 351 334 267 74 132 145 5564
percentile

10th

. 126 75 98 237 282 285 392 411 302 124 188 161 5824
percentile

Median 49 298 464 601 546 726 84 778 728 591 446 46.4 785.4

90_th 87.9 632 109 979 1315 1356 1347 145 1143 1119 101 774 9295
percentile

95th

. 1295 775 127.6 1058 1423 167.1 153.4 1844 1215 1366 107.1 851 1019
percentile

Highest 1486 80.8 1519 1238 1492 1988 186 259 1246 1768 116.2 86.8 1215.6

Notes:

PreparedThu 01 Aug 2024 14:17:58 PM AH®Ing Climate Data Online, Bureau of Meteorology
http://www.bom.gov.au/climate/data .

George Town (South Strgedtation Number: 091286 - State: TAS - Opened: 1995 - Status: Open - Latitude: 41.12°S - Longitude: ]
Elevation: 21 m

George Town (South Street) (091286) 2024 Rainfall (millimetres)

160 | "Daily ginfalls recordedprior to the site |
. inspection:53.2, 20.1, 17.6,4.5,0, 0, 1.4
& 140 1 0.8, 20.2, 0, 0.3, (&l values in mmdays |
120 A listed sequentiallystartingfrom -
E 100 | 20/07/24 and ending or81/07/24)
E 80 - +
i 60 A L
't
T 40 :
o
o - - : : L
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Now Dec
2024 Month
m Mean
mEmm Median
Mo data

dimate Datz Online, Bureau of Metecrology
Note: Data may not have completed quality control Copyright Commonwealth of Australia, 2024

Product Code: IDCJACDODE

Fape created: Wed 14 Aup 2024 15:55:35 FM AEST

Figure7 ¢ Rainfall totals for 2024£ompared to statistics
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Bvapdranspiration rates in northern Tasmaniarange between 600 to 700 mm per year
(http://www.bom.gov.au/jsp/ncc/climate _averages/evapotranspiration/index.jsaccessedon
06 September2024). Noting the precipitation rates presented in Secti@r8.1, groundwater
recharge rates are likely minimal during dry yeamsl the summer monthsout they are likly to
be significant during wet yearsspeciallyduring winter.

There are no groundwater monitoring bores withire Mining Lease

The Groundwater Information Access Portal (Department of Natural Resources and Environment
Tasmania) was queried ¢hAugust 2024 for surrounding groundwatasres The search area

was approximately 15 x 1&m and focused onthe Fourteen Mile Creek sukcatchment bores

within the Jurassic doleriteandareasdowngradientof the Ste.

Registered groundwater bore locations are showFkigure8 and summarised ifable2.

Notable findings and detailed below

There are dur groundwaterbores in Jurassic dolerif@orth and southeast of thé&te);

There are @ht groundwaterboreswith adast operating statuslistedasd ¥ dzy OU.A 2 Yy A y 3
Thelast operating status dates typically pre2000s except for (bore i&05092 which is
reported as functioning in 201%me of these boresnay no longer be functioning

There are ghteenboresg A G K | af I ad 2 LISANI dideyythe Ridiys 0 dza ¢
of these bores is uncertajmand

There are no bores in the Jurassic dolenitghe areas immediately downgradie(ite.
between the quarry and the eastern extent of tbatcropping doleriteabout 1,200 m
to the east of the quarrydr upgradient of the quarryi.e. between the quarry and the
Tamar River)
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http://www.bom.gov.au/jsp/ncc/climate_averages/evapotranspiration/index.jsp

Table2 ¢ Surrounding groundwater bores

Last
operating

Last
operating

Initial
yield

Feature Main aquifer

Easting Northing

id

(o]=10](0]0)Y;

(WD)

status

status date

4807 Jurassic Dolerite 500513 5434183 16.8 4.42 Unknown 7/05/1980
4815 Jurassic Dolerite 498948 5445353 9.1 0.31 functioning  11/01/1968
4817 Jurassic Dolerite 501288 5445483 95 0.25 functioning  18/01/1968
15301  Jurassic Dolerite 501563 5433633 10.7 1.83 functioning  22/04/1980
4858 Mathinna Sediments 503413 5441483 61 0 abandoned  4/02/1985
15338 Mathinna Sediments 505463 5443203  67.2 0.51 Unknown 12/03/1990
18511  Mathinna Sediments 506963 5441983 54.9 NR Unknown 1/01/1998
18512 Mathinna Sediments 506363 5442683 18.3 0.76 Unknown
4805 Permian 501613 5435183 24.4 0.76 Unknown 1/01/2001
4814 Permian 499788 5445083  15.2 0.51 functioning  10/01/1968
4816 Permian 500613 5444183 12.2 0.51 functioning  13/01/1968
4818 Permian 500163 5444433 128 Unknown 1/01/1969
4819 Permian 498713 5446103 21.3 2.15 capped 27/06/1972
4846 Permian 504313 5439883 NR 7.58 Unknown
15337  Permian 504913 5438083 51.8 1.26 Unknown 1/01/2001
15340 Permian 502213 5440083 NR NR Unknown 1/01/2001
15341  Permian 501713 5441783 NR NR Unknown 1/01/1997
15534 Permian 504613 5438083 82.3 0.32 Unknown 1/01/1975
15600  Permian 501413 5442383  43.3 NR Unknown 1/01/1999
18475  Permian 501563 5441333 22.9 NR Unknown 1/01/1996
18476 Permian 501513 5442283 22.9 3.78 Unknown
18509  Permian 505913 5438233 61 2.26 Unknown
18510 Permian 506763 5438583  36.6 10.1 Unknown
18513  Permian 503413 5441883 54.9 NR Unknown 1/01/2001
18515 Permian 502013 5436883 54.9 NR Unknown 1/01/2001
40335  Tertiary Basalt 498681 5437025 30 12.63  functioning  19/02/2010
31770  Tertiary Sediments 499013 5434883 44 0.5 abandoned 16/01/2002
31771  Tertiary Sediments 499038 5434883 30 0.38 abandoned 16/01/2002
31773  Tertiary Sediments 499013 5434908 26 12.62  functioning
42019  Tertiary Sediments 497419 5435731 36 NR abandoned 27/02/2018
42182  Triassic 505092 5438876 96 4.55 functioning  15/08/2019
18514 NR 501913 5437283 54.9 NR Unknown 1/01/1998
Notes : The Groundwater Information Access Portal accessed 2 August 2024 , coordinates are GDA94 MGA 255,
m means meters below ground level, L/s means litres per second, NR means not recorded.
Groundwater bores screening Jurassic dolerite or listed as functioning are highlighted by bold font
HYDRO 16
EARTH

CONSULTING



1080East Arm ResourcesEast ArmRoadQuarryHydrogeological Assessment

495000 500000

5445000

5440000

Tertiary
Sediments}

Tertiary
@ Sediments;
4
SE!
)

5435000

gy

Jurassic S n n b
Dolerite ()

Permian

S

Dolerite

:l'e_rtjgry ' .‘ Jurassic

Sediments. c; = Dolerite
7 @

Mathinna
Sediments
" Mathinna
Sediments

Legend

©  Boreholes
®  Groundwater bores (WRT)

The Site last operating status The LIST
3 Mining Lease 2138M O functioning Hydrology
e  Exploration boreholes O Unknown CFEV subcatchments
Drilling [ Fourteen Mile

Basemap
Geology (NE250k)
‘Band 1 (Red)
‘Band 2 (Green)

‘Band 3 (Blue)
Date: 05/08/2024

Scale: 100000
CRS: GDA94 / MGA zone 55

Figure8 ¢ Surrounding groundwater bores, operating status and screened geology

Hydro Earth Consulting

HYDRO 17
EARTH

CONSULTING



Dolerite sheetgormed by the intrusion oPermian and Triassic bedrock (mostly within the
Parmeener Supergroup) and normally forms extensive flat or gently sloping sheets up to 500 m
thick.

Dolerite is similar in composition to basaltic andesite, litasd,and it forms the resistant caps
G2 Ylye 27F ¢ avYlefd, Ra4.TheJbamar dallefs ih e\NTarBai Grabaand
is structurallydefined by a series of parallebrthwesttrending faults Jurassi@olerite forms
the baseof the 3 NJ 6 tygRand manylow-lyinghills either side (Corbett, 2021FheTamar
Valleyis approximately 5&km long and 5m wide, its centrenow infilled by sandsclays and
gravel

Thel:25kscalemap shees of BeaconsfieldBell Bayl.ilydale and Retregiroduced by Mineral
Resources Tasmartaver the aregcompiled in the LI§TMapped geological units are shown in
Figure9 and summarised ifable3. Themapping showthe surfacegeologyin the quarry area
as described below:

Jurassidolerite (map symbol Jdrigure9) crops outin the quarry andin the low-lying
hillsto the north of the quarry

Tertiary sedimentgCretaceousg Quaternary period; map symbolTs, Figure9) are
present in the south of théMlining Leasgwith minor gravel (hap symbolTQgra) and
ferricrete (map symborf), and

ThePermianUpperParmeeneiSupergroup ismappedto the East of theSte (not shown
in Figure9, but it is presented in greewith brown dots inFigure8).

The dolerite has been described bgBartlett Pty Lt(20200 (i &trodgy joided with multiple
planar steeply dipping conjugate sets. Minor faulting is observed in narrow structures (<5cm),
sometimes with slickensides and carbonatdorite infill. Faulting is parallel and within the
dominant NESW joint sét®
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Table3 ¢ Summary of the regional geology

Description
Qpt Quaternary 0.0117 2.58 Talus, till and scree g@irobable Pleistocene age.
Tced Cretaceous 2.58 66 Dolerite boulder and cobble horizon.
Quaternary
Tf Cretaceous 2.58 66 Ferricrete.
Quaternary
Cretaceous . .
TQgr Quaternary 0 66 Rounded gravel, mainly vein quartz.
Cretaceous . .
TQgra Quaternary 0 66 Rounded and angular gravel, mainly vein quartz.
Cretaceous Dominantly nommarine sequences of gravel, sand, silt, ¢
Ts 2.58 66 .
Quaternary and regolith.
Thd Cretaceous 8.5 70 Basanitic dolerite.
Neogene
Jd Jurassic 182.7 183.1 Dolerite and related rocks
Notes: Symbol refers to the 1:25k map symlusled by Mineral Resources Tasma@aemillion years is represented by
dal Xé YSIyAy3a avyS3at | yydzyos
Surface expression shownHigure9.
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In the area surroundingthe quarry (including its proposed expanded footpringroundwater
bores have targetedJurassic dolerite Mathinna Supergroup Permian Upper Parmeener
Qupergroup Tertiarysediments and Triassid.ower ParmeenerSupergroup bedrock (refer to
Section2.4). At the Ste, goundwater is expected to b@resent inthe Jurassic doleritan
weatheredzones, fractures, jointingnd faultswherethese areexisting(potential groundwater
bearing features)

With the absence of groundwater bores in thRirassic dolerite in the areas immediately
upgradient(i.e. between the quarry and the eastern extent of the outcropping dolerite, about
1,200 m to the east of the quarry) downgradient of the quarry (i.e. between the quarry and
the Tamar Riverefer to Sectior2.4), boreholelogs of 12 exploration diamond drilbreholes
across the mimg leasewere briefly assessed fgotential groundwatetbearing featureqas
detailed in Sectior3.2). The boreholesvere predominantlycollared in doleriteor reddual soi
apart fromDDHO005, whichvascollared inTertiary sedimentgmap symboll's Figure9) and did

not penetrate underlying bedrock. The borehole log for BINE was missingut core photos
show what appears to be oxidised sedimemiayandsilt, reportedly with intermittent organic

NA OK &l y Rwthidk)lc@émtnbidEing @b depth of 2 East Arm2024b).

The remaining 11 boreholes exhibit a similsatheringprofile, with fresh rock present at 16

42 m depth Tabled). The extentand degree of weathering wittiepth varies spatiallyas well as

the formation of residual clagit surface Several zones of highly weathered rock extending 10
20 m belowthe ground surface, are collectively located on the spur extending from the main
range northeast of the current quarrgroundwater discharge rates may increase as this area i
qguarried.In general,ginting in the bedrock appears prevalent down hatgoss the drilled area.
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Table4 ¢ Summary of exploration boreholes

Doleriteweathering pofile

vertical

Comments

DDHO1 1135 97.3 0-2 2-11 1126 26-EOH

RS possibly transported
DDHO2 100.1 88.4 0-1 (RS) - 1-7 7-25 25EOH based upon underlying
rock characteristics

DDH03 95 83.1 0-1 (RS) - - 1-19 19EOH
DDH04 93 80.5 0-1 (RS) - - 1-16 16-EOH
DDHO5 21 21 i i i i i _No borehole logncluded
in report
DDH06 48.1 46.2 0-5 (clay) 5-20 2022 2229 29EOH
DDH07 79.5 76.8 - 0-2 2-22  22-EOH
DDH08 79.5 68.8 0-5 (clay) 5-10 1020 2031 31-EOH
DDH09 79.4 68.1 0-2 (clay) 2-19 - 1935 35EOH
DDH10 61.1 52.9 0-3.5(clay) 3.58.5 8.521 2142 42-EOH
DDH11 49.5 42.9 0-1 (clay) 19 - 9-31 31-EOH
DDH12 49.5 42.9 0-4 - 4-20 20-EOH

Notes m means meters and refers to the drilled interval below ground level, EOH means end of hole.
*deepestweathering profiles indicated with bold font.
Borehole logs summarisdtbm (Bartlett, J.K 2020

3.3 Groundwater dependent ecosystems

There are no groundwater dependent ecosystems, as definedomservation of Freshwater
Ecosystem Values (CFEV) Dd&aoundwater Dependent Ecosystems (the LMTHin 25km of
the quarry. However, th& amar River, Fourteen Milereek,and thesmall streamdo the south
of the quarrymay interact with groundwatefThe connectiorbetween groundwater and surface
water in this regionmay be minimal, asdescribed in Sectio2.2, but this has not been
established

3.4 Site inspection

The site was inspected hyincipal hydrogeologist Dr Adam King @i July 2024. Adam was
accompanied on site byrsRichard Barnes and CoNMcCoull of¥DCand site manageRachael
Andrews

Doleriteobserved in the current quarry presents a typical weathering profile, subvertical planar
joints and some suborizontal jointing shown ifrigurel0.
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No bores wereavailableto dip, asthe 12 exploration bores have been rehablbedckfilledin
compliance with the MRT approved exploration works program (R Barnes pers.comm.)

Parts of the northern quarry wall appeared damp, suggedtongrates of inflow, but inflows did
not exceed evaporatioratesand it was not flowing down thquarry face even thoughheavy
rainfalls were recorded in the days preceding the inspection (refer to Se2itoh).

Drainage has been installed aralthe perimeter of the quarry; with flows directed to the
sediment basinNo flows were observed in or out of the sediment basinggesting groundwater
inflows and bedrock permeabilities are very low.

Figurel0 ¢ Western wall of the quarryshowing subvertical and subhorizontal jointing

4 Conceptual hydrogeological model
4.1 Groundwateroccurrence

There areseveralunconsolidatedunits mapped in thesouth-southeastern areaof the Ste (map
symbolsTs, Tf, TQgraefer to Table 3 for descriptions) the most significant is Ts, which
compriseggravel, sand, silt, clay and regolith.
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Groundwater present in permeable sediments will likely be unconfined but will be locally
confined in areas where there is an overlying clayey .uPé@rmeable zones within these
sediments may provide infiltration pathways into underlying aquifers where the bedrock is
permeable or fracturedThe sediments werat least21 mthick & DDHO0O05, and they appeared

to be silt and clay with intermittent organiich sandy layersbased on aisual assessmeimtf a
photograph(refer to Sectior.2.1).

The quarry is situated ifurassic doleritéhe resource being extractedyvhichgenerally contains

well developed joints, most notably, swertical columnar jointing (e.g. the organ pipes on
Mount Wellington), which are typically-@ m across. Smaller fractures are present within each
column, and these generally open as weatheringgpessegCorbett et al., 2014). Groundwater
flows occur through the columnar jointing systems, and to a lesser extent, through the smaller
fractures within each column. Jagare likely more open towards the surface as the columns
break and weather.

Where dolerite is extremely weathered andr where residual soils have formedhey may
comprisea generally lowpermeability unconsolidated layerf clays andr gravelsoverlying the
fresh rock Based upon drillingata (refer to SectiorB8.2.1) residual clays have formed in several
areas,and anundulating weathering profile is interpretedvith zones of highly weathered rock
extending 1620 m below ground surfade placesHighlymoderately weathered zones may be
indicative of oxidised waters flowing through the doleriteey may host confined groundwater
in areas.

Primary porosities in the bedrogkay behighest in theParmeenerQupergroup,mappedabout

3 kmeast of themining lease Permeabilities will be elevated where secondary porosity exists
and where fractures remain opeiihe Ste is formed by the Jurassic dolerite which will have a
low primary porositywith groundwater constrained to secondary porosity in jointing and
fractures.The Jurassic dolerite in thgreaterarea has been targeted weveralbores(refer to
Section2.4) with yields ranging betwee.25and 4.42litres per secongdsuggestingracturing
andpermeabilityvanesspatially.

Groundwater normally flows from recharge areas to discharge areas; recharge areas generally
include topographic highs, artificial water storages, and ephemeral/intermittent streams
Discharge areas generally include gaining streams, the ocean, and depressions in the ground
surface.

Groundwater recharge is the water that enters the saturated zone to become groundwater, and
it is the primary cause of groundwater level rises. It is a key parameter for numerical groundwater
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models and uncertainties can be reduced if it is constrained by assessments of local systems.
Generally, groundwater is recharged via the infiltration of rainwater, but it can also be recharged
from surface water bodies (Younger, 2007).

Estimatedevapotranspiratiorrates are generallglose torainfall rates (refer to Sectiod.2.2).
Therefore, direct infiltration of rainfalk likely toprimarily occurafter heavy rain®r during wet
periods

Conceptudised water tables are presented thecross sections iRigurel2, Figurel3andFigure

14 (locations shown irFigurell). Figurel3 and Figurel4 suggestthat Fourteen Mile Creek is

currently gaining(i.e. groundwater flows into the streammear the quarry. Howeverhe local

streamsK I S 0SSy RSAONAROGSR | a (efritdSackoiR®), saghdstiag A y i SN
groundwater dischargenay not becontinuous, or the rate of groundwater discharge is Jow

probably due tahe low permeability of the dolerite.

The main recharge zones near the quarry are the hills to the east &itb@igurel?). Recharge
occurring in thehillsto the north (Figurel3andFigurel4) will largely be intercepted by Fourteen
Mile Creekand recharge occurrirtg the south of the SiteRigurel3andFigureld) will likely be
intercepted by the smalitreams to the south of the quarry. The hill to tvest of the quarry is
also a recharge zone, butig smalin areal extent

Conceptualised groundwater flow surrounding the Site is showigarel5.
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Figurel5 ¢ Conceptualised groundwateffow at the Site andsurrounding area
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