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Attachment 1



DIXON SAND (PENRITH) PTY LTD

Land and Environment Court of NSW

(These orders comprise the Conditions of
Consent for Lot 196/29 Oid Northern Rd
Maroota DP 752025)

Scope of Development:
The development is to be carried out
substantially in accordance with the
following:

1. DA No 796/00/HE  ~—inaa

2. EIS prepared by Southern
Environmental Pty Ltd dated 1 June
1999. — 3 volumes

3. Supplementary information received by
Council on:
a) 2 November 1999 - ~-o! o
b)4 January 2000 — « 5
c)21 January 2000 — - .=
except where amended by the
Conditions of Consent .




in the Land and
Environment Court
of New South Wales

No. 10273 of 2000 | The Court orders by consent that:
The appeal he npheid.

I 20 Development Consent i3 granted o
Simon James Leonard Development Application Ne. T96:00.-HF, Tor
Mr_‘:Cartney | sand extraction, processing and rebabilitation
an Jots 29 and 196 DP 732023 Old Narthem
Eouad, Maroota subject w the conditions in

Applicant |
CoAnmEsure T hereto
The Court orders:
| Sl exhibits are 1o remain on the Coet 131,
Baulkham Hills Shire 4o N order as to costs,
Council

The Court notes:
First Respondent | 5. [he undertaking of the Second Respondent o
e copees of Developrcal Application
N FHEANTIT the Enviconmental [mpact
statemnent prepared by Southern Environmentas

Cixon Sand {Penrith) Pty |

Limited
Ply Tamited. dated T June 1999 and
i supplemengry 'rltbrrT“utiuu recetved by the First
Second Respondent | |
P - Respondent on 22 November 19992 Janoary

204 and 2| .Tmun[} ML

e Draft condinens af censeot are amended by
substitating the first paracraph of 312 for the
aragraph, Bxhrht [and the addition of the

Paar LT

plun showing precinet @ whick is alse past of

Lxhibit I.

Order

7. The upreement to be entered into by the
Applicant and the Second Respondent gene-aliy
i accordance with she dratt deed. Exhibiif

| Oredered: 7 July 2001
13y tha E* o4

L. E]za ovski ; :i
" Repistrar . - '



“A!ﬂ

APPLICANT: Dixon Sand (Pennith) Pty Limited

OWNLER: O Gouskos

FPROPERTY: Lots 20 & 190 DP 752025 Old Northern Read,
sarcota

DEVELOPMENT: Froposed Sand Extraction, Processing and
rehatulitation

Conditions of Conscnt

GENFRAL MATTERS AND ADVICE

PART 1 - GENERAL

1.1 Scope af Development

The development being  camied out substantially in accordance  with Development
Applicaton Noo 79640/HE and accompanying Environmental Impact Statement (LIS)
prepared by Southern Envicommental Pry Linuted, dawd | June 1999, ladged with Conuncil on
30 August 1999 and sopplementary mtormation received by Council on 22 November 1999,
4 January 2000 and 21 JTanuary 2000, except where amended by the tollowing conditions of

COTLSEDR,
i.2 Changes 1o Development Require Consent

The proponent is to lodge a separate application for any alterations andior expansion o the
approved eitraction activines including vehiele ingress/epress arrangements and the erection

of any signs.
.3 General Terms of Approval

The development is w0 be undertaken in accordance with the General Terns of Approval
issued by the Departrment of Land and Water Conservation {DLWC). the Environment
Protection Authority (EPA) and the Roads and Traffic Authority (RTA). as attached to this
CONSENt,



PART 2 - PRIOR TO COMMENCEMENT OF EXTRACTION

Roadworks and Drainage Waorks External to the Sitc

2.1

L'pgrade of Intersection of Old Northern Road and Crown Road

The intersection of Old Northern Road and the Crown Road aceess 1o the subpect site is 1o be
upgraded 1o a type B intersection. o Roads and Traffic Authority and Council standards,
Thus s o tnelude a slip lanc and the widening of Old Northern Road on the castern side to
allow vehicles to pass right tuming traffic into the Cronwrn Road safely

{ah

ih

2.2

fa)

b

2.3

Stage 1 works, which involve a paved deceleration lune to the requirements ot the
RTA. 15 ta be constructed within two weeks of obtaining the relevant approval of the
RTA and any relevant service authonties.

These works are required to ensure the safi maovement of vehicles on Old Nothern
Road and are to he completed no later than six months from the commencement of
cxlraction.

Mage 2 works, which invalve compietion of the tull tvpe B intersection are to be
vampleted within 12 months ot commencement of extraction,

Upgrade of Crown Ruad Access

The Crown Road access to the subjuect site 1s 10 be sealed for its entire length. o a
pont where it meets the subject site, Details ol Stage | and Stage 2 works as putlined
below, are required to be submitted to Council for approsal prior to commencement of
works, The Crown Road aceess to the subjeet site ts W be maintained for the lite ot
the extractive industry operations on the subject site,

(i) stape [ works, which involve the sealing of a minimum of 30 metres of the
Crown Road from the intersection of Old Northern Kuoad, are required within f
months of commencement of extraction.  These works are required to
minimise dust and sediment impact on Old Northemn Road.

(U} Stage 2 works, which involve the vedling ot the entire length of the Crown
Road access are to be completed within 12 months of commencemeant uf
extraction.

The intersection of the private road and the Crown Road. which is frequent]y used b
otf-road vehicles, is to be sign-posted with Give Way signs together with an advanee

warning sign Intersection W2-1A and heavy Machinery Crossing T1-206.

Road and Drainage Works Required

Road and drainage construction works are to be provided by the applicant in accordance with:

fa)

Council’s “Desien Guidclines - SubdivisionsDevelopments™ {June 9973,



i) Council’s "Works Specifications - Subdivisions/Developments™ {August 1997).
and are to include:-

{1) the Old Northem Road interscetion be upgraded and  designed  with
duceleration lane, passing lane. widening. line markwny. chevrons, <igns all in
accordance with the Roads and Traffic Authority “Road Desion Guide™ or
current practice for the design raffic and Ife ol the proposed development
operatcns,

This will include all subsorl surface table drain construction for the full exnent
of the intersection upgrading and relocation of services.  Where necessary
casements for stormwater drainage trom the public road will be required over
the adjointng propertics where o natural warercourse is not accessible for
stormwater discharge from pipes, pits or surface drains. Traftic conteol during
construction will be o the Raads and Traffic Authority requirements or the
appropriate Australian Standard and AS1742.3 “Traffic Contral Devices for
Work on Roads™.

{10 Construction of the road pavenent, table drains, subsoil drains and piped
drainage as necessary o meet the traffic design load and life within the Crown
Road reserve. Where necessary casements for stormwater drainape from the
reserve road will be required over the adjoining properties where a natural
wiatercourse 15 not accessible for stommwater discharge from pipes. pits or
surface drains.

2.4 Ercsion and Sedimentation Control Devices

Frosion and sedimentation control devices are to be provided in accordance with Couneil's
“Works Specification - Subdivisions Developments™ {Aupust 1997 All devices are to be
established prior 1o the commencement of engineering warks and maintained for 4 minimum
period of six () months alter the completion of all works. Periodic maintenance of the
crosion and sedimentation control devices is to be undertaken to ensure their effectiveness.

1.5 Road Drainape Hequiremenis

Ruad drainage 1s to he provided based upon a minimum recurrence intervai of ten (10 years
{1 m 14 year storm event). All sag discharge points will be provided based upon a minimum
recurrence interval of twenty (200 vears {1 in 20 year storm event) with overland flow channel
section designed to carry all events above the 1T in 20 vear event and up 1o the 1in 100 vear
zvent,

2.6 Engineering Works to be Lndertaken under Supervision

All engineering works associated with the development are to be carried out under the
supervision of a practising Professional Enginger or Registered Surveyor,



2.7 Drainage into a Natural Watercourse

(a} The natural watercourse from the crown road ta the adpnning lots is to be piped to surt
4 1 in 20 year storm event.  An overland flow path 1s also to be provided abuve the
constructed pipeling to accommodate all storm events, up to and including the ] in
10 vear stonn. (1% AEP).

(b) Where necessary easements to drain water a minimum 3.0 metres wide, are to be
acguired over the downstream properties,

(<) Should the engincering plans provide for any waorks to be carricd out, or necessitate
castinents. aver adjoining Jand, the fssue of a Construction Certificate will be
withheld until such time as a copy of the plan has been suitably endorsed by the
adjoining owner(s) and submitted to Couneil,

() The creation of suitable easerments to drain water, minimiem 5 metres wide and 30
metres long, from the outlet of any culvents located within the Property, prior to
commencement of extraction.

fe) Altematively. the proponent is to demonstrate the collection of drainage water from
the Crown Road and the intersection of O1d Norhern Road is ahle to be discharged
nto a natural drainage line watercourse,

2.8 Submission of Engineering Plans Prior to Issue of Construction Certificate

The submission to Council of detailed engineeting plans prepared in uccordance with
Council’s “Design Guidelines - Subdivisions/Developments™ (June 1997), that include the
proposed constructton works referred to above, together with pavment of a Construction
Cemificate fee of $500 as prescribed in Council's Schedule of Lees and Charges,
Alternatively. should the nominated Principal Certifying Authority be other than Council, the
tee shall he by agreement.

2.9 Submission of Suitable Undertaking Prior to Issue of Construction Certificate

The todgement of a suitable undertaking, under the common scal of the company, to complete
all reguired engincering works  Such works are to be completed prior to commencement of
eXEACTIan aperations.

2,10 Submission of Cash Bond or Bank Guarantce Prior to [ssuc of Construction
Certificate

The submission of a cash bond or acceptable bank guarantee in respect ol construction works
external to the siue. The amount of such bond will be assessed on the submission of

satisfactory engineering construction plans.

Please note: IT submitting a Bank Guarantee:

L. The Bank Guarantee will only be accepted direct from the 1ssuing bank.



2. The Bank Guarantee must have no expiry date.
3 The Bank must quote Council's reference (796:003,
4, Should it he necessary for Council to uplift the puaraniee, a notice in wrirting will be

forwarded to the applicant fourteen (14} days prior to such action being taken,

if the applicant disagrees with the amount of the hank guarareee. the amoune shall be
assessed by an independent Professional Engineer.

The bank guarantes shall be refeased upon completion of all works,
No Bank Guarantees will be accepted direct from the applicant.

2.11  Plans Approved by the Roads and Traffic Authority and Council Prior to Issue
of Construction Certilicate

Engineering plans approved by the Roads and Traffic Authority are to be submitted to
Council for all works in Old Northem Road. Al roadworks to be undertaken at no cost ta the
Roads and Traffic Authority or Council.

2.12  Letters from Autharities Prior to [ssue of Construction Certificate

Letters from the Authorities including Sydney Water. Telstra. [ntegral Energy and the
Australian Cras in respect of any proposed relocation of services required hy the engincering
plans. (A suitable cledrance wiil be reguired at the completion of any works. from the
respective authority),

2.13  Construction Certificate Fees

Pavment of construction ceruficate fees in accordance with Council’s Schedule of Fees and
Charges.  The tees will be assessed following the submission of satistactory COEINCeTIng
plans and are w be paid prior to the 1ssue of 1 Construction Cuertificate,

2.14  Erosion and Sedimentation Control for Roadworks and Drainage Works

The provisum of erosion and sedimentation control.  Details to be approved by the
Covironment Proteetion Authority and the Department of Land and Water Canservation, and
shownt on plans submitted to Council.  The devices arc to be established prior to the
commencement of works.

2153 Care to be Exercised During Censtruction

Care 15 to be exercised during the construction of the proposed works o ensure natural
vegetation and topography on the subject site s not unnecessarily disturbed.



2.16  State Survey Marks and Permanent Marks

The Developer shall preserve and maintain in their true position all State Survey Marks
(S5M} and Permanent Marks (PM) whether or not the marks are to be used for the purpose of
setting ouf, checking or measuring the work.

Should any 55M or PM be disturbed or obliterated, the Developer shall armange for a
Registered Surveyar to rectify such disturbance or obliteration. The cost of rectitication shall
be bomne by the Developer.

2.17  Protection of Trees During Construction

(al Pemussion is granted for the removal of vepetation: trees to enable the construction of
the intersection of Ofd Northern Koad and the Crown Road.

(b} All trees are to be retained fexcept all trees referred © m 2. 17(a)). and protected by
paraweb tencing, firmly staked four {3) metres from the trunk of the tree amd
marmtained in position for the duration of the construction works, The arca within the
dripline of the tree should not be used for the stockpiling of anv material. oor for
vehicular or pedestrian convenience or uses that would compact the soil in this area.

218  Inspections

The following inspections shall be arranged by the applicant with Council to ubtain
satistactory certiticates for the tellowing:-

aj Sub-grade - Inspection

h} Drainage - Pipeline - Inspection
) Drainage - Backfill - Inspection
dy Sub-hase - Inspection

) Rase Course - Inspection

] Final Tnspection.

2.19  Completion of Ail Engineering Works

The completion of atl engineering works in accordance with the conditions of this consent,
2,20 Work As Executed Plans

The submission o Council of works as executed plans in accordance with the requirements of
Council’s “Design Guidelines-Subdivisions/Developments™ (June 1997) in accordance with
the conditions of this consent.

2.21  Maintenanc¢e Bond Prior to Commencement of Extraction

The suhmission to Council of a maintenance bond by way of a bank guarantee eguivalent 1o

3% of the total cost of the roadworks extermal o the site (minimum $3,000} 1w he held for a
mimimum period of twelve (12} months.



Internal Haul Road — Lot 2% DP 752025

2.22

f1)

{i1)

fiL1)

{iv}

(v

tvl]

2.23

f1)

Temparary Access Route

The proponent is to provide and construct a temporary access route as indicated on
Drawing Mo DIXON-2.DWG.

The temporary aceess route must be constructed in accordance with engineering plans
o be submitted to and approved by Council.

Fvidence of a registered right ol cumageway (“ROC™), by way of creatiom ol a
Section B8B instrument, must be presented w Couneil prior o any extraction laking
place an Lot 29 DP 732025,

The ROC muost at a minimum address the following:-

{a) Provision of a ROC 20 metres wide;

i Which entity will construct the ROC;

{c) Which ennty will have the benefit of the use of the ROC and anv restrictions
upon that use:

td} Which entity will have the burden of maintenance of the RO,

() Any madiflcation, amendment or release ol the ROC 15 to be approved by
Council;

(f) The ROC continues to operate upan successors i title:

{g) lssues of insurance, lisbility and indemnity as o result of use of the ROC: and

{h} The right of carmageway shall be extinguished upen construction of the final

ACCLSE rout,

The winporary access route must be constructed and operational within 12 months of
the date of this consent.

A noise attenuodtion wall 5 to he erected inside the eastern boundary of Lot 29,
adjacent to the tempoerary internal haol road, in order to mitizate the mpacts of noise
un the adjoining properties and the Maroota Public School o the cast. Details of the
wall are to be submitted to Council tor approval, and the wall crected privr to
implementation of the temporary intemal haul road. The wall should remain in place
unti] extraction on Lot 29 and the use of the temporary internal hawl road arc ceased.

Sedimentation & Erosion Control for Internal Haul Road

The proponent is to undertake the following measures:-

(4] Construct all internal  all-weather surfaced access tracks {inctuding the
temporary access route as indicated on Drawing No. DIXON-2.DWE and
final access route as indicated on Drawing No.: DIXON-3.DWGY with
crossfall and associated table drains and iead outs, designed to carmv the
extraction vehicle loading



b} Provision of headwalls, scour protection and sedimentation traps for all
drainage systems and leadouts mentioned in {a) above.

() The provision of erosion and sedimentation control.  [etails to be shown on
engineering plans and the devices to be established prior to the commencement
of engincering works.

(d} Include alt recommendations [rom the Authorities in preparaten of the
cngineering plans in respect of access and transport of materials, extraction
activities and rehabititation works. The particular authorities must inelude:-

ti)  Department of Urban Affairs & Planning;

(i) Hawkesbury - Nepean Catchment Management ‘Trust.
(i) NSW Department of Agriculture & Fishernes;

{iv} Environment Protection Authority; and

fv) Department of Land & Water Conseryatlon,

Provision of safety protection fencing where appropriate (where safety 15 an 1ssue)
where faces and batters are proposed in the quarmy arca and adjacent 1o tailings dams
and the access track.

{ity  The proponent is to submit for approval by Council detailed chginecring plans 1n
respect of (i above, 1n this regard, satisfactory engineering plans are required drawn
10 scale, showing a nonh point. contours, henchmark. cutchment arca. batter slopes tor
cut and fill and drainage calculation. The plans are o include details of the internal
haul road design, drainage and erosion and sedimentation contral measures,

Receipt of such plans does not imply automatic approval of the plans.
Further, Council requires pavment of the engineering plan assessment tee of ST50 as

prescribed in Council's Schedule of Fees and Charges.  These plans are 1o be
accompanicd by advice from the relevant Authorities, that thelr requirgments are met.

Eehabilitation
234 Submijssion to Council of a Detailed Rehakililation Plan

Submission to and approval by Council of a detailed Rehabilitation Plan, including the
e todlowing detals:-

{a) Plans and cross-sections to scale, showing the proposed final landtorm
= demaonstrating that it iniegrates with the surrounding terrain,

th $ite analysis used to determine compatible contours, shape. form. landscape
. features and quality of the final landform, including the idenuification a7
conservallon areas;



(e

1c)

(e}

()

{2

{h)

fi}

()

(k)

The retention, protection and replenishment scheme. including the means of
maintaming and replenishing buifer zonesisetback arcas and completed
rehabilitated areas:

The restoration and rehabilitation of the 50 metre buffer zone to the Kun=cc
rrpestris plant species;

The progressive rehabilitation of both extraction areas and setback:huffer

FOTIES,

Details regarding the rehabilitation of that part of Lot 29, which has
encroached the depth limitation and extracted into Crown Land. Uetails are to
be to the satisfaction of the Department of Land and Water Conservation. with
written evidence submitted to Council demonstrating DLW s approval 1o the
warks.

A Works Program detining a schedule of works and associated time period for
the rehabilitation of cach disturbed andior cxpused extraction area or stage
with the aim to restore vegetative covers at the carliest possible apporiunity;

Details of all backfilling works, including source of materials and the grades
and stability of all batters. Batter design should be in accordance with the
provisions of DUP No. 500 Extracuve Industries, and certtication is 1o he
provided by appropriately qualified engineers regarding the stabilite ot all
designed batters:

Schedule of works that are to be carried out under the supervision of a
notunated qualified person;

Detals including a svil drainage plan sufficient for growing crops that require
free draimage. In this regard, the rehabilitation plan should have regard to
comments provided by the Department of Agriculre, that the aim of
rchabilitatton for the site should be w achieve a standurd that can support the
types of agriculture that could have been suppored prior to extraction taking
place:;

Compliance  with the notified requirements {inciuding  established
rehabilitation methods) of relevant public authorities, Hawkesbury Nepean
Catchment Management Trust and Council’s DCP No, S0 — Extractive
Industries,

1.25 Rehahbilitation Hond

The proponent shall submit a Rehabilitation Bond in the form of an unconditional bank
guarantee to be held by Council as a legal document over the life of the development,
sufficient in amount to cover the cost of rehabilitating the extraction area and other uikels
disturbed arcas in the event of non-compliance with this consent.



14]

In this regard, the Rebabilitation Bond shall be based upon S2.00 per square mctre of all
exposed extraction areas at any one time in accordance with the approved cxtraction and
rehabilitation as outlined in the EIS and accompanying appendices preparcd by Southemn
Environmental Pty Limited dated 1 June | 9949,

The Rehabtlitation Bond will be released upon submission by the proponent of a certificate
by a qualified landscape consultant that final rehabilivation has been completed in accordance
wilh the conditions of this consent concerning rehabilitation and the Council’s satistaction of
that fact.

The bond currently held by Council in favour of Dixon Sands shall be construed as a credit,
Ceneral
2.26  Need to Obtain Construction Certificate

Submission to and approval by Council of a construction certificate for all proposed
temporary and permanent structres.

Plans submitted with the construction certificate arc to be in accordance with plans and
details submutted with Development Application No. 79600/HE, and are to demonstrate
compliance with the Building Code of Australia and conditioms of this consent.

2.27  Need to Ohtain Building Certificate

Submission to and issue by Council of a Building Ceritficate for all cxisting structures on-sile
which have been butlt without the prior approval of Council,  Details submitted are to
demunstrate compliance with the Building Code of Australia and conditions ol this consent,

2.28  [nstallation of Groundwater Monitoring Bores

A minimum of two Groundwater Monitoring Bores are to be installed, monitored and
maintained to the requirements of the Deparmment of Land and Water Conservation.  Bores
are to be installed prior to the commencement of extraction.

Specibically, one monitoring bare s to be installed within or near the extraction area whilst
the other menitoring bore is to be installed at some other location, within the subject site.
beyond the radius of any mining influence.

The actual location and depth of cach bore is to muet the notified requirements of both
Counci] and the Department of Land & Water Conscrvation.

2.29  Obtaining Other Relevant Approvals

The proponent is to obtain all necessary operating licenses and pennits from all reievar:
public authorities including the Environment Protection Authority and the Departmen: o
Land & Water Conservation and details of which arc to he submitted to Council prios @ the
commencement ofF on-site works.



PART 3: OPERATIONAL

At

Consent for the purpose of extraction of material and rehabilitation is limited to a period of

I.ife of Consent

ten {10) years ctfective from the endorsed date of this cansent (operationa] consent s twenty-
eight [28) duys atfter consent is issued. i.e. consent lapses on 22 March 2010,

The continuation of extraction on the sike is subject w review on an annul hisis, in
accurdance with Par 6 of this consent.

3.2

{(a)

{h)

3.3

{)

{b)

(¢}

(dh

Notices in the Event of Non-Compliance with Consent

Council reserves the right w issue a notice on the propenent in accordance with the
2 prop
prevailing legislation if there is any breach of conditions of consent,

The Council may serve notice under paragraph {a) if-

{4} no Lnvironmental Management Plan is submitied to the Council pursuant to
Part 6 of this cansent; or

(1] an Enviconmental Management Plan submitted to the Council pursuant w Pan
6 af this consent reveals thal the development is not being carried out in
accordance with the conditions of this consent; or

(11} the Council is otherwise reasonably of the opinion that development 1s not
being carrted out in sccordance with the conditions of this consent.

The Council may amend or revoke any notice served under paragraph {a) or serve
further notices under paragraph (a) from time w time.

Buffer fones

The arca of land disturbed for the purpose of extraction shall not exceed the area as
detailed in the Environmental Impact Statement and supplementary intormatiorn.

The 50m sethack/buifer zonc to the Kumzea rupestris plant species s to be
rehabilitared and maintained within 3 menths ol commencement of extraction on Lot
20 [P 752025,

A 10m setback/butier zone is to be provided to the northern boundary of Lor 29 DP
72025,

A 10m setback/buffer zone s to be rehabilitated and maintained to the caste—r
boundury of Lot 29 DP 752025 within 3 months of the implementation of the
permanent internal haul road.



ic)

34

{a)

it

i)

36

The 10m setback to the western boundary of Lot 196 s to he rehabilitated and
stabtlised with native wvegetation, in order to minimise any umpact on adjoining
bushland., Appropriate erosion and sedimentatton control measures are to be installed
along this boundary, and maintained at all times, to prevent any impact on the
adjoining bushland.

Sequence of Extraction

Extraction shall be carried out in the sequence specified in the Environmental Impact
Statement and supporl documentation or such other amended extraction program as
may he approved in writing by Council upon justitication by the proponent,

Echabilitation of the previously extracted precinet is to be completed within 3 months
of completion of extraction in that cell. Rehabilitation of the tailings precinets shall
be 1n accordance with the Environmental Impact Statement.

Fxtraction Depth

The extraction depth is to be in accordance with details provided in the Environmental
Impact Statement and supporiing details. except as amended by these conditions of
conscnt.

Extraction is not to ocour within 2n1 of the wet weather high groundwater Jevel, or
otherwisc to the requircments of the Depaniment of Land & Water Conservation,

Exiraction should not exceed 15.24m from original ground level, as this would
encrosch onto Crown land title,

Prutection of Groundwater

The proponent is to cnsure that groundwaters are not breached or contaminated. [n the event
ol groundwaters being breached or contaminated, uperations are to cease within the vicinity
of the affected area and Council tegether with the Department of Land & Water Conservation
are 1o be immediately consulted to determine the basis upon which extraction may

TCCONUTICNCE.

3,7 Final Access Route

{1} The proponent is to provide and construct a tinal access route as mdicated on Drawing
Nos DIXON-3.DW0.

(i} The final access route must be construcied in accondance with eogineering plans to be
submitted to and approved by Council.

(iii)  Evidence of a furlher registered right of camiageway ("ROC#2"), by way of creaton

of a section R8R instrument. must be presented o Council prior to use of the fina.
access road.



(ivd  ‘The ROC#2 must at a minimum address the following:-

{a)  Provision of a ROCST 20 metres wide;

{ty  Which entity will construct the ROC#2;

¢y Which entity will have the benefit of the use of the ROC22 and any restrnictions
upin that use;

(dy  Which entity will have the burden of maintenance of the ROC#2,

(el Any modification, amendment or refease of the ROCE? is 1o be approved by
Council;

{f)  The ROCE? continues o operite upon successors m title; and

(&) Issues of insurance, hability and indemnity as a result of use of the ROCED.

(] The proponent must cnsure that a registered right of camageway 1s provided at all
tumes lor extractive industry traffic erther in the torn of the temporary access route as
indicated on Drawing Nooo DIXON-2.DWG or inal access route as indicated on
Drawing No.: DIXON-3.DW L

{vi)  Prior to the closure of the temporary access route. the final access route must be
constructed tor ose by extractive industry trattic.

tvil)  Prior to the use ol the tinal aceess rouwte, approval s 1o be obtained from the
Department of Land and Water Conservanon for the closure of pant of the Crown
Road Reserve as set out in Drawing Moo DIXON-2.DW G which runs adjacent to the
salthern boundary of Lot 196 DE732025 and runs adjacent to the eastern boundary
with Lot 213 DP TA2025,

{vuly  Sedimentation and erosion control devices are o he implemented tor the tinal haul
road route i accordance with the requirements outlined in Condition 2.23 of this
vinsent.

is Yehicle ¥Movements

la) The number of laden vehtele movements are not to exceed a combined total of 60
laden movements per day. including the impenation ot concrete sand product
rnaterial.

(b The number of vchicles permitted to enter and leave the subject site berween the hours
af 6.00am and 7.00am 1s 15 laden vehicles, subject o compliance with EPA noisc
limitations.

() The proponent shall implement a traffic management program to mitigate impacts of
truck movements on Maroota Public School during opening and closing hours (i,
8.30am - 2.00am and 3.00pm - 3.30pm}. Such measures shall be provided to Councid
prior o commencement of extraction from the subject sites.

The compliance with and effectiveness of such measures shall be reviewed mn the
Environmental Management Plan submired to Council on an annual basis.



{d) All vehicles are to enter and leave the site in a forward direction and prominent and
permanent signposting to this elfect it to be provided and maintained at all times.

{e) The proponent is to ensure that the Old Northern Road pavement in the vicinity o the
intersection with the Crown Access Road is regularly maintained and kept free of
sand, clay and soil at all times.  All costs of these works are to be bome by the

proponent.

{f) Details confirming the above matters are to be submitted o Council prior to the
commencement of production and processing.,

KR Restriction on Importation of Concrete Sand Product

(i The importation ol concrete sand product w blend with local sand an-site, is restricted
t¢ a rmaximum of 7% accordance with details submitted in the Environmental
Impact Statement;

(11} The truck movements associated with impoertation of concrete sand product are w be
included in the permitted 60 laden truck movements per day: and

fiii} Reconds of the date, time and number of truck movements and amoont ot cancrete
sand product imported are to be submitted to Councd on a monthly basis, ar the same
time as records of vehicle armval and depantures times are submitted.

3. 10 Maximum Total Annual Volume of Extractive Material

The maximum total annual volume of material to be extracted from the development site
shdl be 1n accordance with details provided in the Environmental Tmpact Statement and
accompanving Appendices, prepared by Southemn Enviconmental Pty Limited, dated | June

1999,
J.11  Discovery of Archaeological Material

In the event that any archaeological material ts found during extraction, operations within the
tmmediate vicinity are to cease immediately and the National Parks & Wildlite Service and
Council arz to be consulted.

3.12  Houwrs of Gperation

Cperations invelving extraction, transpoeriation and processing or munning of machinery tor
maintenance purposes shall not take place on the development sile except between 7.0{am
and .00pm Monday to Saturday and at no time on Sundays and public holidavs and there
shal! be no extraction in that par of the site described as the north western comer of the sire
shown as Precinet 8 on the Plan marked “A™ on Saturdavs.

The proponent will however be permitted to a maximum of fificen {15} laden vehicies o
enter and lesve the subject stte between the hours of 6.00am and 7.00am Mondavs w
Saturday, excluding Sundays and Public Holidays. The number of vehicles permitied



between the hours of 6.00am and 7.00am 15 subject to compliance with the Lavironment
Protection Authority’s noise limitations,

In relation to the transportation of material between 6.00am and 7.00am, the proponent will
adwvise 1ty drivers and 165 clients not to amve at the site prior to 5.43am on any day. Comihed
{under company seal) weighbndge dockets and a log book or equivalent compurer records are
to be kept to verity the arrival and deparure times of vehicles and copies of which are o be
subrmitted o Council on the twenty-cteht (28) day of cach month.

313 Conservation of Adjeining Bushland

{a) {Care 15 1o be taken at all times to ensure that all nataral bushland directly adjoining
the devetopment site and bushland to be conserved within the development site, s not
damaged or disturbed,

by Lxisting bamers located swithin the [Om sctback to propeny boundaries are o be
stabilised, revegetated to ensure protection of the adjeining boshland,  Details are to

b submitted W Couneil within 3 months of commencement of operations,

el Erosion and scdimentation control measures are 10 be installed and mamtaimed m
appropnate locations i erder to protect adjoining bushland.

PART 4: WATER, AIR & NOISE QUAILITY

4.1 Compliance with Water Legislation

The propanent shall ensure that the provisions of the Clean Waters et 1970 and Rivers &
Foreshore fmprovements e 1945 are complied with at all times,

4.1 Compliance with Protection of the Envireonment (perations Act, 1997

The proponent shall comply with the provisions of the Profection of the Enviroamental
Operations Act, 1997,

4.3 Compliance with Occupational Health & Safety Legislation

The proponent shall ensurc cmployees are not subjected 10 noise or dust levels greater than
those specified and prescribed by the Warkeover Authority and the Department o Mineral
Resources and Factories Health & Saferv Hearing Conservation} Regulation {979,

4.4 Noise Performance Standard

The proponent shail ensure that construction and operational noise on the development site

compies with the General Terms of Approval issued by the Environment Protection
Authority. as attached o this consent.



4.5 Dust Suppression Equipment

Drust suppression cquipment is 1o be fitted to all processing cquipment and 15 to he
maintained at all times. Details of these devices are o be submitted to Council in accordance
with Condition 6.2 of this consent and to the satistaction of the Environmenal Protection
Authority,

4.6 Sprinkicer System for Dust Suppression

The proponent shall install wind activated sprinkler system capable of suppressing dust from
all exposedidisturbed areas. internal access tracks and other sources in order to mirmise the
impacts of dust.

4.7 Monitoring of Dust Generation

The proponent is to monitor dust generation from the extractive operations and associated
activities and the results of which are to be detailed in the Air and Nejse Quality repon
referred 1o tn Condition 6.2 of this sonsent,

[n the event of dust nuisance being identified, the proponent shall immediately inform
Council and implement any mitigation practice as required.

4.8 Prevention of Dust Nuisance from Stockpiles

Stockpiles of materials and other sediment laden arcas arc to be maintained so as to Arevent
any dust nuisance.

In this regard, arrangements satstactory to Council are to be made for dust suppression trom
topsoll stockpiles until such time as vegetative consolidarion takes eftect and detajls of which
are 10 be confirmed prior to the commencement of on-site works.

4.9 Covering of Pavloads

Prior to leaving the development site. all loaded trucks must have their payloads fuily covered
by a saitable matenal to prevent spiliage from the trucks onto the roads.

4.10  Seil Erosion Mitigation Measures

Mitigation measures to control soil erosion, sediment and surface water runoff are to be in
accordance with the requirements of the Environmental Protection Authority and Department
of Land and Water Conservation. This 1s to include repular MOAOFING in conjunction with
relevant Gificer(s) from the Environment Protection Authority, depanment of Land and
Water Conservation and Couneit.



4.11 Discharge of Stormwater

Discharge of stormwater from the subject site is o be clear of sediment and pollution in
accordance with the provisions of the Protection o the Environment Operations Act, 1997
and to the satistaction of the Environment Protection Authority and Council.

4.12  Naoise Attenuation Wall

A noise attenuation wall 15 to be erected instde the eastern houndary of Lot 29, adjacent to the
temporary internal haul road, in order o mitigate the impacts of noise un the adjoinimg
propertics and the Maroota Public School to the east. Details of the wall are to he submitted
te Council tor approval, and the wall erected prior to implementation of the temporarny haul
road. The wall should remain in place uatil extraction on Lot 29 and the use of the temporary
haul road are ceased.

PART 5: REHABILITATION

5.1 Native Bush Regeneration

Mative bush regeneration techniques shail be used to stabilise the semi-permanent topsoil and
overburden hunds surrounding the extraction area. The specialised technigues shall be
camed out under the direction of a qualificd Plant Ecologist.

The techmigues used shall include the re-use ol stored topsoil that has not been contaminated
with exotle grasses or weed species and the collection and propagation of specics from the
site.

5.2 Matcrials to be used for Backfill

The extraction area is to be backtilled onby with ¢arth and rock materials sourced as a resuit
of extraction operations on the subject site. No building waste or putrescible matenals are to
be disposed on the development stie.

5.3 Progressive Rehabilitation of the Development Site

The development site 15 to be progressively rehabilitated in accordance with the EIS dated |
June 199 and the Rehabilitation Management Plan required by Condition No. 2.24 and
regularly endorsed as required by Condition No. £.4 of this consent or such amended plan as
mught he approved by Council.

Rehamlitation is to be undertaken progressively, Rehabilitation should be completed within
> months of completion of extraction of a precinet. Tailings precincts shall be rehabilitated in
acoordance with the Environmental Tmpact Statement,

Finai rzhabilitation of the development site shall be completed tn accordance witk the
conditions of this consent within the life of this consent (ie ten (10} years). The proponent s
12 subrut therearer a ceruficate of a qualified landscape consultant that final rehahitation
has been carmed out in accordance with the conditions of this consent.



PART 6: MONITORING AND MANAGEMENT

6.1 Environmental Management Plan

The proponent shall submit to Council every twebve {127 months atter the endursed date of
this consent an Environmental Management Plan in which Council 15 to be satisiied ot the
gveral] performance and management of the operation.

The Environmental Management Plan should reter w the ohjcctives and principles of
Ecologically Sustainable Development (ESDY and shall include as chapters the teponts
specified in conditions 6.2 to 6.6 ot this consent.

The proponcnt shail provide to the Council an additional copy of the FEnvironmental
Management Plan to be made available for inspection by the public during Counuil’s utice
hours.

f.2 Air and Noise Quality Report

The propunent is to prepare an Alr and Noise Quality Repont in which Counetl s to bhe
satistied ot the tollowing:-

ay Diust and noise sources are identitied, ¢lassificd and contained;

I Details on the containment of noise sources shall invluge the stats of the construction
of acousticivisual mounds surrounding all plant eguipment and machinery;

el Al necessary bicenses O peTImits are rthtained;
dy Dust and naise levels comply with the relevant standards and statutory requirgments;
o) Cumulative dust and noise levels do not adversely affect the amenity ot surrounding

residents and other rural land uses;

1 The comments and recommendations of the Lnwironment Protection Autharty,
Depariment of Land and Water Conservation and any other relevant authornty:

2) Measures are implemented to effectively control and reducc notse and dust ermissions
and therchy improve the periormance of the operation,

The Noise Quality Repon sheuld also include the following matters, as recommended by the
Enviromment Protection Authority:-

Operational Noise:

(i) complaints monitoring;

{1t} comniunity liaison (eg. news letter presenting monitoring resuits):

jiii) identitving and implementing engineenng and operaticnal methods of nose contrai
PTv1 program o review any now technology practises 10 reduce NoIse EMISSIONS SLer time:




%]

(Vi)

longer-term strategies directed towards mitigating noise fevels that exceed the target
nose eriteri; and
monitoring the eftectivencess ol those measures with the atfected community.

Tratfic Notse;

(1)
(i}

i
{iv)
vl
(¥i)
(vir)
{viin)

{ix)

6.3

scheduling truck movemenis to reduce noise impacts.

maore strengent limits for noise emissions from vehicles {1e. using spectally designed
“guiet” trucks andsor trucks to use air bag suspensions:

tvpe of road surtace;

phasing in the increased road use:

ONgoing communiry liaison to monitor complaints;

regular mamtenance of road surtaces;

a reduction of truck speed limits through residential arcas:

limiting the use of engine exhaust brakes around residential arcas; and

implementation of nolse minimisation procedures through training programs for tnuck
drivers.

Water Manapement Plan

The proponent is to prepare a Water Management Plan in which Council is o be satistied that
adcquate means of transferming and-or discharging the build up of ground and surface waters
1& continually maintained and menitored particularly in relation o the following:

(&)

thi
()

(d}

(&)

{hj

{1]

Certificd and suitable arrangements for dewatering water pits including contingency
arTangements:

bMeans of treating polluted {including sediment laden) waters:
Means of mamtaining‘/momitoring current surface and sub surface water quality;

Identificatton and adeguacy of existing destination points tor waters collected within
the eatraction area,

On-sate reuse of collected water and other potential uses;

Maximum and average water levels experienced and the capacity of the existing water
Sump 1o sustain major stonn cvents; and

State ot significant site features, groundwater recharge areas and natural springs:
Achtevement of qualitative and  gquantitative criteria of the approved \Water
Management Strategy including any improvements andsor adjustments now needed:

and

The attainment of all necessary license and permits are obtained and compiied with.



fr.4

Rehahilitation Plan Review

The proponent is to prepare a Rehabilitation Plan Review in which Council 15 1o ne satistied
of the following:-

()

(b)

(c)

(d)

thy

{1

4

(k)

{1

the rate of rehabilitation should relate to the Works Program referred too i Condiion
224 of this consent;

vegetated conservation #ones and rchabilitated areas are maintained.
vepetation within butfer zones are successfully retained and protected:

propressive rehabilitation integrates with the surrounding terrain ag illustrated m the
Rehabilitation Plan, subject 1o the requirements of Condition 2,24,

vegetative covers are established at the earliest possible opportunity?

assessmenticomment on the progress of rebabilitation camied out under the directien
of the nominated supervisor;

on-going monitoring program tor all Hora and fauna species and communieies within
the development site, particularly those scheduled under the Threarened Species
Conservation Act, (995

Conservagion of threatened species, populations and ecological communities including
bufter zones and conservation zones containing the Kunzea rupesiis,

The construction of acoustic and visual bunding ‘butfers iy progressing in accordance
with the details provided in the Environmenral lmpact Statement and Rchabilhitation
Plan, subject of Condition No. 2.24 of this consent;

Work As Executed plans are submitted tor cach completed extraction precinct. in
accordance  with  the regwirements ol Council’s  “Design Ouwidelines -
Subdivision/developments”™ {June 1997). These plans are to demonstrate that work
and levels has been carried out in accordance with the Rehabilitation Plan:

Cerification is submitted from an appropriately qualified Geotechnical Engineer.
confirming the rehabilitated fand has been compacted to a level suitable for its end
use:

The creation of a restriction as to the use of the land. restricting future developmen:
atler rehabilitation works, in accordance with details submitted by the Greotechnuical
Fngineer appuinted by the propunent and to the satisfaction of Council:

Method and progress of the rehabilitation of extracted areas and tailings dams are 1
accordance with current environmental laws standards and pracices insuding
guidelines published by the Australian Federal Environment Departmer: and the
Department of Land and Water Conservatiom.



6.5 Social Impact Management Plan

The proponent is to prepare a Social lmpace Management Plan in whuch Counci] 15 w0 be
satuistied rhat extraction operations effectively manage and monitor social impacts upen ne
local community including:-

a) Impact Management Planning which clearly identitying adjusted operating vmestes
and procedures undertaken to munimise social impact,

b} Monitoring and Mitigating procedures involving the coilection of intormation about
actual impacts which is then applied (o specitic operating procedures to mitigare and
manage social effects; and

<) Fraluating involving the retrospective review of the overall performance of extraction
and assesses the effectiveness of the management process itselt with the view to
rectiby any deticiencies.

.60 ESD Report

The proponent is to prepare an ESDY report in which Council is to be satistied that extraction
operations implement  the  principles of  Feologically  Sustanable  Development by

demonstrating:-
fa) Acquisition of all necessary licences and permits under all prevailing environmental
S HIAL T

(b On-site materials management:

cl Water management,

id) Arcoustic managemant.

{e) Alr quality management;

i Transport roates, access and movements:

i) Rehabilitation management including results of flora and fauna monitoring programs:

iny Soil Conservation including geo-technical appraisal of tating svstem, stability ot all
batiers and certification of all ecrosion and sediment controls for all phases ot
development.

(i) On-going consultation with community groups and nearby residents. together with the
consideration of the recommendations of the Community Consultauyve Comniin:
referred 1o in Condition 6.7 of this consent:

i1 Identification, asscssment and evaluation of risks, safeguards and the contidence o e

of contingency:emergency plans:



(k)

i

{im}

(1]

6.7

il

Sratement of Compliance with the approved LIS documentation. conditions of this
unsent and the objectives of Council's DCP No. 500 - Extractive Industrics. To
confirm and illustrate the status of extraction and rehabilitation. the Statement of
Compliance shall include a survey plan prepared by a registered Surveyor:

Consideration of advice and recommendations ol all relevant state government
agencies:

Reference to International Standards (1S0) 14001-14004 relating to Environmental
Management Systems, which should address issues such us-

. the capacity and suppen mechanisms necessary o 1mplement and achigve the
proponent company s environmental policy, objectives and targets, and

. the means by which the proponent company measure, monttor and evabuate s
envirommental periormance.

Consideration of recommendations to adjust operanon procedures o improve the
overal] performance ot the operauon.

Iiaisun and Review Committec

The proponent shall convene two review mectings a year to Lwilitare consultation and
comrnunication between the proponent, the Council, relevant state government agencies and
the community in retation to the development and any impacts the development might have
un the environment.

The committee for the review meetings shall consist ot such of the following invited
representatives who wish to atiend:-

fi)

idn

twir permanent residents of Maroota hoet associated with the proponent company
approved by the Council:

rwo representateves of the Council;

one representative of each of the Environmental Protection authority, 1Jepartment of
Land and Water Conservation and Ilawkesbury Nepean Catchment Management
Trust:

one representative of the proponent; and

anv uther relevant personds as may be considered appropriate by the Commites,

These meestmegs are w be arranged by the proponent, and all expenses invobied n e
Srgamsator., sarmving vut and recording of these meetings are to be met by the proponent.



FART 7: SECTION 94

T Section 94 Contributions

The applicant shall pay or procure pavment 1o the Council of a contribution under Section M
of the Environmental Planning and Assessment Act {1979) at the rate of $0.65 per tonne of
ail extracted processed material transpurted from the subject site, and in respoect of the said
wontribution. the following provisions shall applyi-

{u) The said contribution wili he caleulated and paid monthly from the date on which
development consent became etfective,

thp The said contribution will be indexed and adjusted annually as from the date the
vonsent becanie effective, i aceordance with the Cunsumer Price [ndex applicable to
cach year ending 30 June. commencmg 1 July 1999, for the duration of the
development consent and the said adjustment w the coniribution shall take effeet fram
and including July each vear, comniencing 3 June 1999 for the duration of the
CURENT,

e On or betore the foureenth dav of ¢ach month of the duration of the consent, the
applicant shall deliver or procure delivery to the Council of true cemtied cOpy
welghbridge  or  other  retums  or  records showing  the true  quantities  of
extractediprocessed material transpored from the property during the immedtatelv
preceding month and the Council will then. as soon s it can convemently do so, ssue
4N inveice o the applicant or ity consenting assignee. who will pay o the Counctl
within tourteen (14 davs of the Jare thereot

{d) The Council has the rght t imspect and have the uriginal records relating to anv ot
the extracted/processed material, including numbers and rypes of laden trucks. toailers
awd load quantities transported from the properly audited by any person naminated bv
ts internal accountant any trme when he may Iy writfen request s reyuire,

(€] The Council will pay all of the said contribution payments e a specially identified
daccount  tor payments owards  the rehabilitation. restoration.  repair  and-or
maintenance of Old Northem and Wisemans Ferry Ruoads from the intersection of the
Crown Road access and the Baulkham Hills Shire beundary at Cattai Creek and ather
projects identified in the Plan of Management for Extractive Industries adopted by
Councal.

This condition has been imposed in accordance with Contributions Plun No. 6 - Extractjve
Industries. A copy of this plan may be inspected at the Customer Service Centr L Councals
Administration Complex. comer of Carrington and Showground Roads, Castle Hill. between
the hours ot 8 30am and 4.3(pm weckdays. '

Pursuant to Scetion BOA of the Environmental Planning and Assessment Act, the reasans for
the condttions imposed on this application are as follows:-



Ta tacilitate the orderly implementation of the obfects of the Environmental Planning
and Assessment Act, 979 and the aims and ubjectives of Council’s Planning
instrument.

To ensure that the loca) amentty s maintained and is not adversely affected, and tha
adequate safeguards are mcomarated into the development.

To ensure the development does not Binder the proper and orderly development of the
subject land and fis surrounds.

To ensure the relevant heads of consideration under Seetion 790 it the Envirnnmenta
Planning and Assessment At 1979 are maintained.
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Hawkesbury River Environment Centre and Neville Diamond v Planning NSW and
Dixon Sand (Penrith) Pty Ltd

Land and Environment Court Proceedings No 10206 of 2003

CONDITIONS OF CONSENT

This instrument includes changes made by DA 250-09-01 Mod1 in February 2006 (marked in blue)
This instrument includes changes made by DA 250-09-01 Mod2 in August 2008 (marked in red)

Development Application:

Applicant:
Consent Authority:

Land:

Proposed Development:

State Significant Development

Integrated Development

Designated Development

BCA Classification:

SCHEDULE 1

DA No. 250-09-01, lodged with the then Department
of Urban Affairs and Planning on 21 September
2001;

Dixon Sand (Penrith) Pty Ltd (“the Applicant”);
The Minister for Infrastructure and Planning;

Lots 1 and 2, DP 547255, and Lots 29 and 196, DP
752025, Old Northern Road, Maroota, Baulkham
Hills Shire local government area;

The operation of an extractive industry on Lots 1
and 2 DP 547255; the continued use of the existing
central processing plant on Lot 196, DP 752025;
and water management and rehabilitation
operations over Lots 1 and 2, DP 547255, and Lots
29 and 196, DP 752025, as described more
particularly in Annexures “B” and “C”.

The proposed development is within a class of
development classified as State Significant
development by virtue of a declaration made by the
then Minister for Urban Affairs and Planning on 3
August 1999 under section 76A of the
Environmental Planning and Assessment Act;

The proposed development requires an additional
approval from the EPA under the Protection of the
Environmental Operations Act 1997. Consequently
it is classified as integrated development under
section 91 of the Environmental Planning and
Assessment Act 1979.

The proposed development would involve sand
extraction and processing above the threshold in
Schedule 3 of the Environmental Planning and
Assessment Regulation 2000. Consequently it is
classified as designated development under clause
4 of the Environmental Planning and Assessment
Regulation 2000.

This consent does not provide for construction of
any buildings or structures.



SCHEDULE 2

INDEX

1. GENERAL 3
2. COMPLIANCE 5
3. ENVIRONMENTAL PERFORMANCE 6
4. ENVIRONMENTAL MONITORING AND AUDITING 14
5.  COMMUNITY INFORMATION, CONSULTATION AND INVOLVEMENT 17
6. ENVIRONMENTAL MANAGEMENT 19
7. ENVIRONMENTAL REPORTING 24

In this consent, except in so far as the context or subject-matter otherwise indicates or
requires the following terms have the meanings indicated:

AEMR

Act

Applicant

BCA

Council

DA

DECC
Department
Director-General

DPI
Dust

EIS
EMP
EPL

Existing Quarry

Existing Consent

GTA
Minister
Operation

POEO Act
Quarry Extension

Regulation

RTA

SEE

Site, project site

Annual Environmental Management Report

Environmental Planning and Assessment Act, 1979

Dixon Sand (Penrith) Pty Ltd

Building Code of Australia

Baulkham Hills Shire Council

Development Application

NSW Department of Environment and Climate Change

NSW Department of Planning

Director-General of the NSW Department of Planning, or
delegate

Department of Primary Industries

Any solid material that may become suspended in air or
deposited

Environmental Impact Statement

Environmental Management Plan

Environment Protection Licence issued under the Protection
of the Environment Operations Act, 1997

The existing extraction area, processing plant, raw material
and product stockpile areas, offices and amenities, and
environmental controls on Lots 29 and 196 DP 752025, Old
Northern Road, Maroota, currently operating under
development consent 796/00/HE

Consent 796/00/HE awarded by the Land and Environment
Court on 7 July 2000

General Term of Approval

Minister for Planning or delegate

Any activity that results in the production, or intended
production, of quantities of quarry products to be transported
off site including clearing, stripping, sand extraction and
processing, and overburden emplacement.

Protection of the Environment Operations Act, 1997
Clearing, stripping, and sand extraction on Lots 1 and 2, DP
547255, and processing, overburden emplacement, haul
roads, water management, weighbridge, offices, and
associated infrastructure on Lots 29 and 196, DP 752025,
Old Northern Road, Maroota.

Environmental Planning and Assessment Regulation, 2000
NSW Roads and Traffic Authority

Statement of Environmental Effects

the land to which this consent applies



1.

GENERAL

Obligation to Minimise Harm to the Environment

11

The Applicant shall implement all practicable measures to prevent or minimise any
harm to the environment that may result from the construction and operation of the
guarry extension, and rehabilitation of the project site.

Scope of Development

1.2

1.3

Incorporates EPA General Term of Approval. The Applicant shall carry out the
development generally in accordance with:

a) development application N0.250-09-01,lodged with the then Department of
Urban Affairs and Planning on 21 September 2001;

b) The extract from Chapter 2 and Chapter 5 of the Maroota Quarry Extension —
Environmental Impact Statement for Dixon Sand (Penrith) Pty Ltd (one volume),
dated August 2001 and prepared by Environmental Resources Management
Australia Pty Ltd (ERM) forming Annexure “B” to this consent.

c) Statement of Environmental Effects (SEE) titled Sand Quarry on Lots 29, 196, 1
& 2 Old Northern Road, Maroota, Section 96 Consent Modification, dated July
2005 and prepared by Environmental Resource Management (Australia) Pty
Limited;

d) the material contained in Annexure “C” being:
() ERM Figures 1-4 in relation to the staging of rehabilitation works;
(i) ERM Figures 5 and 6 in relation to the final landform; and
(i) SEE Figure 1.3 in relation to the final landform; and

e) Maodification Application 250-09-01 Mod 2 and the accompanying Statement of
Environmental Effects titled “Section 96 Modification for Dixon Sand Pty Ltd” and
dated August 2007;

f) letters regarding the modification application 250-09-01 Mod 2 from
Environmental Resources Management Australia to the Department dated 1
April 2008 and 29 May 2008; and

g) conditions of this consent.

If there is any inconsistency between the above documents, the latter document
shall prevail over the former to the extent of the inconsistency. However, the
conditions of this consent shall prevail over all other documents to the extent of any
inconsistency.

Relationship with Existing Consent

1.4

The Applicant shall minimise duplication of documentation and avoid unnecessary
complexity by ensuring EMPs, AEMRs and other documentation required by this
consent, and the community consultative committee for the site comply with both
this consent and consent 796/00/HE. The Applicant may apply to synchronise the
timing of these activities, subject to written approval of the Director-General.

Period of Approval

15

This consent provides approval for sand extraction on Lots 1 and 2, DP 547255,
until 24 May 2022 and for the:



a) continued use of processing facilities, haul roads, water management,
weighbridge, offices, and associated infrastructure on site;

b) transport of extracted sand and concrete product to the site, and sand product
from the site; and

c) decommissioning of equipment, rehabilitation and revegetation of the site,

for a period of twenty-five (25) years from the commencement of the development
consent for the Haerses Road quarry (DA 165-7-2005).

Extraction on Lots 29 and 196 DP 752025 shall not occur beyond the period of
approval under development consent 796/00/HE.

Limits on Production

1.6

1.7

1.8

The combined production of quarry products from the site (Lots 196 and 29 DP
752025, and Lots 1 and 2 DP 547255, Old Northern Road, Maroota) and from the
Haerses Road sand quarry shall not exceed 495,000 tonnes per annum.

Processing of extracted sandstone on the site shall not exceed 1750 tonnes per
day.

The Applicant shall provide annual production data to the Department of Primary
Industries using the standard form for the purpose.

Provision of Documents

1.9

1.10

1.11

Where practicable, the Applicant shall provide all draft documents and reports
required to be submitted to the Director-General under this consent in an
appropriate electronic format. Final approved documents shall be provided in hard
copy format. Provision of documents and reports to other parties, as required under
this consent, shall be in a format acceptable to those parties and shall aim to
minimise resource consumption.

Nothing in this consent prevents the Applicant from combining reporting
requirements under this consent with identical or similar reporting requirements for
submission to another relevant party. Reporting requirements shall only be
combined with the prior agreement of the Director-General of Infrastructure and
Planning and the Director-General (or equivalent) of the other relevant party.

Subject to commercial confidentiality the Applicant shall make the following
documents available to the public upon request at the quarry site and Council, and
shall post all documents on the internet, within 14 days of approval of the
documents by the Director-General or relevant agency:

a) this consent and the existing consent;

b) any licences or approvals for the quarry obtained from the Government
agencies; and

c) all documents required under this consent, including environmental
management plans, AEMR'’s and Independent Audits.

The Applicant shall ensure the address of the quarry internet site is publicised and
freely available.

Dispute Resolution

1.12

In the event that a dispute arises between the Applicant and a public authority other
than the Department, in relation to a specification or requirement applicable under

4



this consent, the Applicant shall refer the matter to the Director-General, and if not
resolved, to the Minister, whose determination of the dispute shall be final and
binding on all parties. For the purpose of this condition, “public authority” has the
same meaning as provided under section 4 of the Act.

Participation in Cumulative and Regional Studies
1.13 The Applicant shall provide all existing relevant information to assist the Director-

General in any cumulative/regional studies related to extractive industry activities.

Fit and Proper Person
1.14 The Applicant must, in the opinion of the EPA, be a fit and proper person to hold a

licence under the Protection of the Environment Operations Act 1997, having regard
to the matters in s.83 of that Act.

Rehabilitation Bond
1.15 Prior to commencement of operations on Lots 1 and 2 DP 547255, the Applicant

2.

2.1

2.2

2.3

shall provide a Rehabilitation Bond in the sum of $255,000 in the form of an
insurance bond or bank guarantee acceptable to the Director-General from any
bank licensed pursuant to the Banking Act 1959 (Cth). The Rehabilitation Bond
shall be made in favour of the Minister administering the Environmental Planning
and Assessment Act 1979 to ensure completion of the rehabilitation and
landscaping works at the site. The sum of the Rehabilitation Bond is calculated
based on $3.00 per square metre for a maximum exposed area of 8.5 ha. Should
progressive AEMR’s or Independent Environmental Audits determine that the
exposed, non-rehabilitated, area on the site is greater than 8.5 ha, the Director-
General may direct the Applicant to increase the value of the Rehabilitation Bond at
the rate of $3.00 per square metre in excess of 8.5 ha.

The Director-General may at any time, and without notice to the Applicant, demand
all or part of the monies available under the Rehabilitation Bond if, in the Director-
General’s opinion, the Applicant has failed to make satisfactory progress on the
Rehabilitation and landscaping of the site. The Director-General shall apply the
monies to ensure that the actions specified in the documents listed in condition 1.2
and/or any approved Site Environmental Management Plan are achieved.

The Rehabilitation Bond will be released when the Applicant submits documentation
prepared by a qualified landscape and rehabilitation consultant certifying that the
final rehabilitation has been completed in accordance with the conditions of this
consent and/or any approved Site Environmental Management Plan to satisfaction
of the Director-General.

COMPLIANCE

The Applicant shall ensure that employees, contractors and sub-contractors are
aware of, and comply with, the conditions of this consent relevant to their respective
activities.

Prior to commencement of operations on Lots 1 and 2, DP 547255, the Applicant
shall commission an independent person(s) or organization(s), approved by the
Director-General, to certify in writing to the satisfaction of the Director-General, that
the Applicant has complied with all conditions of this consent applicable prior to that
event.

Notwithstanding condition 2.2 of this consent, the Director-General may require an
update report on compliance with all, or any part, of the conditions of this consent.



2.4

2.5

3.

Any such update shall meet the requirements of the Director-General and be
submitted within such reasonable period as the Director-General may agree.

Any compliance report or compliance update required under condition 2.2 or 2.3 of
this consent shall be made available for public inspection on request.

If at any time, the Director-General is made aware of the occurrence of any adverse
environmental impacts from the proposal, the Director-General may order the
Applicant to modify or cease the activities causing those impacts until those
concerns have been addressed to the satisfaction of the Director-General.

ENVIRONMENTAL PERFORMANCE

Setbacks and Buffer Zones

3.1

Prior to commencement of operations on Lots 1 and 2, DP 547255, the Applicant
shall engage a registered surveyor to mark out buffer zones and setbacks generally
in accordance with the provisions of Baulkham Hills Development Control Plan 500
relating to extractive activities at the date of this consent. In this regard, a buffer
zone shall be established which excludes areas from extraction between the quarry
and nearby landuses or sensitive environmental areas. The boundary of the buffer
zone(s) shall be located:

a) Not less than 250m from the boundary of Maroota Public School (Lot 18 DP
752025);

b) Not less than 10m from the boundary of Lot 117 DP 752025;
c) Not less than 50m from the existing house on Lot 1 DP 547255;

d) In accordance with condition 3.50 around the threatened species conservation
area; and,

e) Atthe edge of the area of shallow groundwater indicated on Fig 2.1 of the EIS.

A survey plan of the buffer zone and setback boundary shall be submitted to the
Director-General for approval at least one month prior to the commencement of
operations on Lots 1 and 2, DP 547255. Once approved, the surveyed boundary
and buffer zone shall be fenced to prevent vehicles and unauthorized persons
entering the area(s). No works or operations on Lots 1 and 2, DP 547255 shall
occur on the site until the approved boundary has been fenced.

Air Quality Impacts

Location of monitoring/discharge points

3.2 Incorporates an DECC General Term of Approval. The following points referred to
in the table below are identified for the purposes of monitoring and/or the setting of
limits for the emission of pollutants to the air from the point.

Air
ID Number Type of Monitoring Type of Discharge Description of
Point Point Location
1 Ambient air monitoring - To be determined

between DECC and
the Applicant
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Air Quality Standards/Goals and Performance Criteria

3.3 The Applicant shall ensure that dust emissions from the development do not cause
exceedences of the following ambient air quality standards/goals at affected
residences and Maroota Public School:

Table 1 Particulate Matter Criteria
Pollutant Standard/Goal Agency
Total Suspended Particulate 90ug/m3 (annual mean) NH & MRC
Matter (TSP)
Particulate Matter < 10um 30 ug/m3 (annual mean) NSW EPA
(PM10)
Particulate Matter < 10um 50ug/m3 (24 hr average) NSW EPA
(PM10)
Table 2 NSW EPA Amenity Based Criteria for Dust Fallout
Pollutant Averaging Period Maximum Increase Maximum Total
in Deposited Dust Deposited Dust Level
Level
Deposited Annual 2 g/m2/month 4 g/m2/month
dust Note: dust is assessed as
insoluble solids as defined
by AS 3580.10.1-1991
(AM-19)

Dust Emissions

3.4

3.5

3.6

3.7

3.8

Incorporates an DECC General Term of Approval. The site must be maintained in a
condition which minimizes or prevents the emission of dust from the site, including
the prompt and effective rehabilitation of all disturbed areas.

To prevent dust emissions from vehicles the Applicant shall ensure that all vehicles
entering or leaving the site, carrying a load that may generate dust, are covered to
prevent dust emissions at all times, except during loading and unloading. Vehicles
leaving the site carrying a load that may generate dust are to be covered prior to
final weighing.

The Applicant shall install, operate, and maintain dust control measures and/or
equipment on the following areas at the site:

a) All processing equipment;

b) Internal haul roads and disturbed areas;

¢) Truck loading areas; and,

d) All stockpiles including raw material, product, topsoil, and overburden.

A mobile water tanker equipped with a pump and sprays must be provided to
suppress dust from unsealed roads when in use.

Haul roads must be surfaced in selected hard, non-friable material. Soft mudstone,
claystone and shale must not be used.

Soil and Land Management

3.9

The Applicant shall ensure that extraction is undertaken in accordance with the
extraction plan and sequence in the EIS.




3.10

3.11

3.12

The Applicant shall minimise the removal of trees and other vegetation from the
project site, and restrict any clearance to the areas occupied by quarrying activities,
processing plant, and those areas necessary for fire control.

Any topsoil removed during operations must be stockpiled for use in the
rehabilitation of the site. Topsoil should not be mixed with other overburden
products. The topsoil stockpile location should have easy access and be protected
from erosion. The topsoil stockpiles shall be sown with appropriate vegetation to
stabilise the soil if they are to be stored for longer than six months. Topsail
stockpiles must have a maximum depth of 1.5 metres.

The Applicant shall complete rehabilitation and revegetation works of extracted
strips to a point requiring only ongoing monitoring and management before
commencement of works on the extraction strip following the next strip in the
extraction sequence. Strips 5 and 6 shall be rehabilitated before the end of the
period of approval for extraction under condition 1.5. In this regard, strips shall be
rehabilitated in the following sequence:

Strip to be rehabilitated Before event

Commencement of operations on strip 3

Commencement of operations on strip 4

Commencement of operations on strip 5

Commencement of operations on strip 6

End of period of approval (condition 1.5)

OO IW|IN|F-

End of period of approval (condition 1.5)

3.13

3.14

3.15

3.16

The Applicant shall undertake all rehabilitation works and construction of the final
landform of the eastern highwall of the quarry within 250m of Maroota Public School
in school holiday periods only.

The Applicant shall implement appropriate measures, in consultation with DP| and
Maroota Public School, to ensure public safety and restrict unsupervised access of
school children to the quarry site. Those measures may include the erection of
safety fencing around the highwall of the quarry or at the school boundary as well as
the fencing referred to in condition 3.1.

The Applicant shall regularly consult with adjoining property owners to ensure
property management issues including maintenance of common fences, weed
control measures, and bushfire management are coordinated. Details of
consultation are to be reported in the AEMR.

The Applicant shall establish a riparian zone, revegetated with local native species,
along the entire length of the reconstructed ephemeral waterway on the quarry
extension site. The reconstructed waterway shall be located generally in
accordance with the Final Landform Plan (Fig 2.5 of the EIS). The riparian zone
shall be no less than 20m wide measured horizontally and at right angles to the flow
from the top of both banks. No exotic plant species, other than sterile cover crops,
are to be planted in the riparian zone.

Water Quality Impacts

Pollution of waters

3.17

Except as may be expressly provided by a licence under the Protection of the
Environment Operations Act 1997 in relation of the development, section 120 of the
Protection of the Environment Operations Act 1997 must be complied with in and in
connection with the carrying out of the development.




Surface Water

3.18

3.19

3.20

3.21

3.22

3.23

The stormwater system must be designed and installed in accordance with
Managing Urban Stormwater: Soil and Conservation, Department of Housing 1998,
to contain and treat all rainfall and runoff at the site resulting from a 90 percentile, 5
day rainfall event (“the design event”).

The Applicant must maintain stormwater basins with the capacity to contain all
rainfall and runoff generated from the “design event” specified in condition 3.18.

The Applicant must take all practical measures to avoid or minimise total suspended
solids contained in wet weather discharges from the site.

The Applicant shall undertake appropriate measures to ensure that any vehicles
which leave the site do not track materials onto public roads.

The Applicant shall consult with DPI prior to commencement of operations in strip 4
(as described in the EIS) on Lots 1 and 2, DP 547255 and, if required, obtain a
permit under the Fisheries Management Act 1994 for works to be carried out on the
site.

Discharge of stormwater from the site is to be clear of sediment and pollution in
accordance with the provisions of the Protection of the Environment Operations Act,
1997, and the EPL for the quarry, and to the satisfaction of the DECC.

Groundwater

3.24

3.25

3.26

3.27

3.28

The Applicant shall maintain the four groundwater monitoring bores established on
Lots 1 and 2, DP 547255, throughout the life of the development.

The Applicant shall ensure that no extraction or excavation works occur within two
(2) metres of the highest recorded wet weather groundwater level.

The Applicant is to ensure that groundwaters are not breached or contaminated by
its operations. In the event of groundwaters being breached or contaminated,
operations are to cease within the vicinity of the affected area and the Applicant
shall consult with the Director-General and Council to determine the basis upon
which extraction may recommence.

The Applicant shall carry out remedial works to protect the groundwater system, to
the satisfaction of the Director-General, if it is determined that any of the existing
dams on the site breach the groundwater table.

Maintenance and equipment refuelling operations shall only be carried out in the
designated workshop and refuelling areas on the existing quarry site.

Bunding and Spill Management

3.29

The Applicant shall store and handle all hazardous chemicals, dangerous goods,
fuels and oils, strictly in accordance with:

a) All relevant Australian Standards;

b) A minimum bund volume requirement of 110% of the volume of the largest
single stored volume within the bund; and

c) The DECC’s Environment Protection Manual Technical Bulletin Bunding and
Spill Management.



In the event of an inconsistency between the requirements listed from a) to c)
above, the most stringent requirement shall prevail to the extent of the
inconsistency.

Traffic and Transport Impacts

3.30

Truck movements at the site, including those provided for in consents 796/00/HE,

250-9-01 and 165-7-2005, shall not exceed:

a) atotal of 180 per day (ie inbound combined with outbound);

b) 40 between the hours of 6.00am and 7.00am (inbound combined with
outbound); and

C) 118 laden per day, of which no more than 28 may be inbound.

3.30A The Applicant shall:

3.31

3.32

3.33

a) keep daily records of the amount of sand transported from the site;

b) keep daily records of all traffic movements in and out of the site (including
records of movements approved under condition 3.30; and

C) include detailed reports on these records in the AEMR.

All vehicles are to enter and leave the site in a forward direction and prominent and
permanent signposting to this effect is to be provided and maintained at all times.

The Applicant is to ensure that the Old Northern Road pavement in the vicinity of the
intersection with the Crown Access Road is regularly maintained and kept free of
sand, clay and soil at all times. All costs of these works are to be borne by the
Applicant.

The Applicant shall advise its drivers and its clients not to arrive at the site prior to
5.45am on any day. Certified (under company seal) weighbridge dockets and a log
book or equivalent computer records are to be kept to verify the arrival and
departure times of vehicles. Copies of these records shall be summarized in the
AEMR.

3.35A The Applicant shall ensure all new truck drivers are provided with Site Induction for

Drivers outlining site requirements, including the requirements of the Transport
Code of Conduct referred to in condition 6.3 of this consent, and expected driver
behaviour such as observing the 40 kph speed limit at Maroota School on school
days between 8:30 am — 9:00 am and 3:00 pm — 3:30 pm (or such other speed limits
as may be imposed from time to time), and not using exhaust brakes, especially
during morning periods.

3.35B The Applicant shall liaise with representatives of Maroota Public School as

required, but no less than annually, to discuss the effectiveness of traffic
management procedures.

3.35C The Applicant shall impose a 20 km/hr speed limit on internal haul roads and shall

ensure that all vehicles using internal haul roads do not exceed this speed limit.

Noise Impacts

Noise limit Interpretation and Measurement

3.34

3.35

All noise limits specified as part of this consent apply under:

a) Wind speeds up to 3 ms-1 at 10 metres above ground level; and
b) Temperature inversion conditions up to 3oC per 100 metres.

For the purpose of assessment of noise levels specified in this consent, noise from
the development shall be:
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3.36

3.37

a) Measured at the most affected point on or within the receptor site boundary, or
at the most affected point within 30 metres of the dwelling where the dwelling is
more than 30 metres from the boundary to determine compliance with LAeq(15
minute) noise limits in condition 3.39;

b) Measured at 1 metre from the dwelling facade of the most affected classroom to
determine compliance with LAeq(1 hour) noise limits in condition 3.40; and

c) Subject to the modification factors provided in Section 4 of the New South
Wales Industrial Noise Policy (DECC, 2000).

Notwithstanding condition 3.36 of this consent, should direct measurement of noise
from the site be impractical, the Applicant may employ an alternative noise
assessment method deemed acceptable by the DECC (refer to Section 11 of the
New South Wales Industrial Noise Policy (DECC, 2000)). Details of such an
alternative noise assessment method accepted by the DECC shall be submitted to
the Director-General prior to the implementation of the assessment method.

Noise limits identified in condition 3.39 do not apply for residential premises where
there is a negotiated agreement between the Applicant and the Landowner of the
premises.

Noise Limits

3.38

3.39

Noise from the premises must not exceed:

An LAeq(15 minute) noise emission criterion of 44 dB(A) between 7am and 6pm
Monday to Saturday; and

An LAeq(15 minute) noise emission criterion of 37 dB(A) between 6am and 7am
Monday to Saturday

at any residence not owned by the Applicant.

Noise from the premises must not exceed an LAeq(1 hour) noise emission criterion
of 45 dB(A) at the most affected classroom of Maroota Public School.

Hours of Operation

3.40

3.41

Construction of earth bunds around the Maroota Public School setback perimeter,
required for the mitigation of noise and dust, must only be carried out between 7am
and 6pm Monday to Friday during school holiday periods unless otherwise approved
in writing by the DECC.

Loading of trucks and truck movements at the site must only be carried out between
6am and 6pm Monday to Saturday, and at no time on Sundays and Public Holidays.
All other activities at the premises must only be carried out between 7am and 6pm
Monday to Saturday, and at no times on Sundays and Public Holidays.

Operational Noise — Management of Operations

3.42

The Applicant shall design and implement a management system that ensures
operations at the quarry site meet the criteria in conditions 3.39 and 3.40. In this
regard, the Applicant shall:

a) Construct all bunds on the eastern, southeastern and northern sides of the
quarry extension site to at least 5 m above the existing ground level,
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3.43

b) Not use the bulldozer concurrently with any other plant on strips 4,5 and 6 of the
quarry extension site for any operations at quarry depths between existing
ground level and six metres below the existing ground level; and

c) Only use the bulldozer for clearing, stripping and bund construction on the
quarry extension site in calm wind conditions.

The Applicant shall report on monitoring results from the on-site weather monitoring
station, and corresponding operations and noise impacts in adverse weather
conditions, in the AEMR and compliance reports required under condition 3.45. The
Director-General, in consultation with DECC, may approve Vvariations to the
operating restrictions in this condition based on actual noise monitoring conducted
by the Applicant on the site and/or the results of compliance reports required in
condition 3.45.

The Applicant shall design quarry operations to minimise the need for reversing of
trucks and machinery where reversing beepers may contribute to noise impacts
exceeding the criteria in conditions 3.39 and 3.40.

Operation Noise — Compliance Report

3.44

The Applicant must undertake noise monitoring after noise mitigation earth bunds at
strips 4, 5 and 6 are completed. The results of the noise monitoring must be
submitted to the DECC and the Director-General in a report within 3 months of
completion of the earth bund construction. The report must include a statement of
whether compliance has been achieved with noise limits specified in the
Environment Protection Licence and this consent.

Operational Noise — Negotiated Agreement with G&M Accurso

3.45

3.46

The Applicant is to implement the noise mitigation measures contained in the
agreement with Mr and Mrs G&M Accurso dated 5 April 2004 titled Letter of
Agreement between Mr and Mrs G&M Accurso and Dixon Sand (Penrith) Pty Ltd
forming Annexure “D” to this Consent. Noise limits contained in condition 3.39 do
not apply to the Accurso residence (Lot 117, DP 752025) while the agreement is in
force.

Should the agreement referred to in condition 3.46 be terminated for any reason the
Applicant shall comply with noise criteria in condition 3.39.

Operation Noise — Residential Noise Management

3.47

In the event that noise from the site exceeds noise criterion in condition 3.39 or
condition 3.40, or the negotiated agreement in condition 3.46 is terminated for any
reason, then the Applicant shall actively manage residual noise (ie noise in excess
of the criteria) at the affected receptor. Residual noise shall be managed in
accordance with the residual noise management measures detailed in the approved
Site Environmental Management Plan. As a minimum to ensure compliance, the
Applicant shall undertake the following measures:

a) Implement a reactive management system where site operations are modified in
adverse weather conditions identified through meteorological monitoring;

b) Implement additional controls of treatments on individual sources on the site or
on site operations, or otherwise modify operations to ensure compliance; or

c) Provide other forms of benefit or amelioration of impacts of noise agreed

between the Applicant and the affected party, as providing acceptable
compensation for noise levels experienced; and
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d) Identify long term strategies to eliminate noise levels that exceed the noise
criteria in condition 3.39 or 3.40.

Impacts on Flora and Fauna

3.48

3.49

3.50

Prior to commencement of operations on Lots 1 and 2, DP 547255, the Applicant
shall engage a suitably qualified and experienced ecologist to identify all threatened
plant species on the site and clearly mark vegetation to be conserved, generally in
accordance with the proposed conservation areas in documents listed in condition
1.2. The Applicant shall then define a buffer zone(s) around threatened species
conservation areas as follows:

a) A 50 metre buffer around the populations of Tetratheca glandulosa and shale-
sandstone transitional forest; and,

b) A reduced buffer of 20 m on the northern point of the conservation area.

The boundary of the conservation area shall be surveyed and fenced in accordance
with condition 3.1. Fencing around the threatened species conservation area shall
be sufficient to ensure excavation operations, truck movements, overburden
dumping, dust generation, and weed infestation due to quarry operations do not
adversely affect flora and fauna. No works or operations on Lots 1 and 2, DP
547255 shall occur on the site until the approved conservation area boundary has
been fenced.

The Applicant shall ensure that all natural bushland directly adjoining the site and
bushland to be conserved within the development site, is not damaged or disturbed
by its operations.

Native bush regeneration and habitat reconstruction techniques shall be used to
rehabilitate the threatened species conservation area, extraction areas, tailings
ponds, and disturbed areas, and stabilize environmental bunds on the site in
accordance with the SEMP. Bush regeneration shall include a specific program to
translocate, propagate, and revegetate threatened plant species on the site
including Tetratheca glandulosa. Shale/sandstone transition forest, Darwinia
Fascicularis susp. oligantha, and Kunzea rupestris. The specialised techniques shall
be carried out under the direction of a qualified Plant Ecologist and shall include the
re-use of stored topsoil that has not been contaminated with exotic grasses or weed
species and the collection and propagation of species from the site.

Indigenous Heritage

3.51

If, during the course of any activities conducted under this consent, the Applicant
becomes aware of any heritage or archaeological sites not previously identified, all
work likely to affect the site shall cease immediately. The Applicant shall then
consult with relevant authorities and decide on an appropriate course of action prior
to recommencement of work. The relevant authorities may include DECC, the NSW
Heritage Office, and the relevant local Aboriginal community. Any necessary
permits or consents shall be obtained and complied with prior to recommencement
of work.

Waste Management Impacts

3.52

The Applicant shall not cause, permit or allow any waste generated outside the site
to be received at the site for storage, treatment, processing, reprocessing or
disposal, or any waste generated at the site to be disposed of at the site, except as
expressly permitted by a licence under the Protection of the Environment
Operations Act 1997. This condition only applies to the storage, treatment,
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3.53

3.54

processing, reprocessing or disposal of waste at the site if it requires an
Environment Protection Licence under the Protection of the Environment Operations
Act 1997.

All liquid and non-liquid wastes generated at the development shall be assessed,
classified and managed in accordance with the DECC s Environmental Guidelines
Assessment, Classification and Management of Liquid and Non-Liquid Wastes
(EPA, 1999).

Any waste generated at the development shall only be transported to an DECC -
approved waste management facility for treatment, recycling and/or disposal, where
relevant.

Section 94 Contributions

3.55

4,

The Applicant shall pay or procure payment to the Council of a contribution under
Section 94 of the Environmental Planning and Assessment Act 1979 at a rate in
accordance with Baulkham Hills Shire Council's Contributions Plan No: 6 —
Extractive Industries. The said contribution will be calculated and paid monthly from
the date on which development consent became effective. The said contribution will
be indexed and adjusted annually in accordance with Contributions Plan No: 6 —
Extractive Industries. On or before the fourteenth day of each month for the
duration of the consent, the applicant shall deliver or procure delivery to the Council
of true certified copy weighbridge or other returns or records showing the true
quantities of extracted/processed material transported from the property during the
immediately preceding month and the Council will then, as soon as it can
conveniently do so, issue an invoice to the applicant or its consenting assignee, who
will pay to the Council within fourteen (14) days of the date thereof. The Council
and the consent authority has the right to inspect and have the original records
relation to any of the extracted/processed material, including numbers and types of
laden trucks, trailers and load quantities transported from the property audited by
any person nominated by its internal accountant any time when he may be written
request so require. The Council will pay all of the said contribution payments into a
specially identified account for payments towards the rehabilitation, restoration,
repair and/or maintenance or Old Northern and Wisemans Ferry Roads from the
intersection of the Crown Road access and the Baulkham Hills Shire boundary at
Cattai Creek and other projects identified in the Plan of Management for Extractive
Industries adopted by Council.

ENVIRONMENTAL MONITORING AND AUDITING

General Monitoring Requirements

4.1

The results of all monitoring required under this consent shall be:
a) Inalegible form, or in a form that can be readily reduced to a legible form;

b) Kept for at least four years after the monitoring or event to which the results
relate took place; and

¢) Produced in a legible form to any authorized officer of the DECC or the Director-
General, upon request; and

d) Kept with the following details for each sample required to be collected:
i) the date(s) on which the sample was collected;

ii) the time(s) at which the sample was collected;
iii) the point at which the sample was collected; and

14



iv) the name of the person who collected the sample.

4.2 Incorporates an DECC General Term of Approval. The Applicant shall monitor (by
sampling and obtaining results by analysis) the parameters specified in Column 1.
The Applicant must use the sampling method, units of measure, averaging period
and sample at the frequency, specified opposite in the other columns:
Parameter Units of Measure | Averaging Period | Frequency | Method
Rainfall mm/hr 1-hour Continuous | AM-4
Sigma Theta @ 10 m 1-hour Continuous | AM-2
Siting - - - AM-1
Temperature @ 2 m K 1-hour Continuous AM-4
Wind Direction @ 10 1-hour Continuous | AM-2
m
Wind Speed @ 10 m m/s 1-hour Continuous | AM-2

Note: the purpose of condition 4.2 of this consent is to provide a mechanism for
collection and recording meteorological data relevant to the site for use in on-going
air quality and noise assessment and management.

Air Quality Monitoring

4.3 For each monitoring point or utilisation area specified in condition 3.2, the Applicant
must monitor (by sampling and obtaining results by analysis) the concentration of
each pollutant specified in Column 1 of the table below. The Applicant must use the
sampling method, units of measure, and sample at the frequency, specified opposite
in the other columns:

Air
Pollutant Units of measure Frequency Sampling Method
Particulate matter — ug/m3 ldayin6or AM-18 or
PM10 continuous, or as AS3580.9.8 — 2001
otherwise approved
by EPA
Particulate Matter g/m2/month Continuous AM-19
(deposited matter)
Siting - - AM-1

4.3A The Applicant shall install a continuous monitoring device approved by the EPA and

4.4

connected to an alarm system by electronic link at a central point in the operations
area at sensitive sites such as Maroota school with a trigger level set at the
maximum predicted level which respectively contributed to setting of the overall
levels of 24 hour PM10 at 37.0Ug/m3 annual PM10 at 16.4ug/m3 annual TSP at
37.0ug/m3 and TSP at 2.5/m2/month tabulated by ERM Australia in its Air Quality
Assessment for Proposed Maroota Quarry Extension September 2003 or such other
level prescribed by the DECC from time to time. If the measured concentration of
PM10 reaches the trigger level then the operations shall cease or be modified
immediately such that the trigger level is not reached. The trigger level and period
for averaging that level shall be certified by the DECC.

Monitoring for the concentration of a pollutant emitted to the air required to be
conducted under this consent, or a licence under the Protection of the Environment
Operations Act 1997, must be carried out in accordance with Approved Methods for
the Sampling and Analysis of Air Pollutants in NSW (DECC 2001) or latest
document.

15




Noise Monitoring

4.5

4.6

4.6A

The Applicant shall engage an independent person(s) to conduct noise monitoring
at sensitive residential locations and Maroota Public School every six months, or as
otherwise approved by the Director-General, during the operation of the
development to determine compliance with the noise criteria in conditions 3.39 and
3.40. Noise monitoring shall seek to coincide with worst case operating scenarios
for noise generation and adverse weather conditions.

Within six months of the date of this consent, the Applicant shall engage an
independent person(s) to conduct road traffic noise monitoring at Maroota Public
School to determine the actual impact of truck movements on existing traffic noise
levels compared to predictions made in the EIS for the existing development
consent (796/00/HE). In the event that monitoring indicates that the relevant criteria
in EPA’s Environmental Criteria for Road Traffic Noise is exceeded, the Applicant
shall implement noise mitigation measures at the School in consultation with
Maroota Public School, Council, RTA, and EPA and as directed by the consent
authority and in accordance with a specification approved by the consent authority.

The Applicant shall engage an independent person(s) to conduct road traffic noise
monitoring at Maroota Public School for 1 day per week (being the peak product
dispatch day) for a period of 3 months within the 6 months following the
commencement of truck movements in accordance with the approval of DA 250-09-
01 Mod 2, or as directed by the Director-General. The monitoring shall be
undertaken to determine compliance with the predicted noise levels in the SEE for
DA 250-09-01 Mod 2 and comply with levels prescribed in condition 3.39. A copy of
the monitoring results shall be provided to the Department and Maroota Public
School.

In the event that monitoring indicates noise level exceedances, the Applicant shall
implement reasonable and feasible noise mitigation measures at the Maroota Public
School in consultation with the Maroota Public School, Council, RTA and DECC,
and to the satisfaction of the Director-General.

Water Quality Monitoring

Surface Water

4.7 The Applicant shall undertake surface water monitoring and discharge monitoring in
accordance with the EPL for the quarry.

Groundwater

4.8 The Applicant shall monitor groundwater levels in the four monitoring bores on Lots

1 and 2, DP 547255 monthly and following any periods of extreme wet weather.
Water quality monitoring of groundwater shall be undertaken every six months.
Results of groundwater monitoring shall be reported in the AEMR.

Flora and Fauna Monitoring

4.9

The Applicant shall prepare and implement a Flora and Fauna Monitoring Program
to monitor the effects of the development on flora and fauna including known
populations of Tetratheca Glandulosa, Shale-Sandstone Transitional Forest,
Darwinia fascicularis subsp. oligantha, and Kunzea Rupestris on the site. The
Program shall also monitor the success of revegetation works on the site. The
Program shall be developed in consultation with DECC and Council. The Program
shall include annual surveys for threatened species during quarry operations, and
include monitoring of the threatened species conservation area. The Applicant shall
include the Flora and Fauna Monitoring Program in the SEMP (condition 0).
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4.10 The Flora and Fauna Monitoring Program shall begin before commencement of

operations on the quarry site and continue until at least two years beyond the period
of approval in condition 1.5.

Independent Auditing

4.11 The Applicant shall commission an independent person(s) to undertake an

412

5.

Environmental Audit of the entire quarry at the following stages of the development:
a) Before commencement of operations on strips 2, 3, 4, 5, and 6;

b) Atthe end of the period of approval set out in condition 1.5; and,

c) Atthe completion of the Flora and Fauna Monitoring Program in condition 4.10,
or as otherwise required by the Director-General.

The independent person(s) shall be approved by the Director-General prior to the
commencement of the Audit. An Environmental Audit Report shall be submitted
to the Director-General, the DECC, the RTA and Council within one month of the
completion of the Audit. The Audit shall:

a) Be carried out in accordance with 1ISO 14010 — Guidelines and General
Principles for Environmental Auditing and ISO 14011 - Procedures for
Environmental Auditing;

b) Assess compliance with the requirements of this consent, and other licences
and approvals that apply to the development;

c) Assess the development against the predictions made and conclusions drawn
in the documents referred to under condition 1.2 of this consent;

d) Review the effectiveness of the environmental management of the
development, including any environmental impact mitigation works; and

e) Independently review and validate monitoring systems and outcomes.

The Director-General may, having considered any submission made by the DECC,
the RTA or Council in response to the Environmental Audit Report, require the
Applicant to undertake works to address the findings or recommendations presented
in the Report. Any such works shall be completed within such time as the Director-
General may require. The Applicant shall make the Environmental Audit Report
available for public inspection on request. The Director-General may make the
Environmental Audit Report available on the Department’s internet site.

The Applicant shall provide a compliance report(s) to the Director-General detailing
the implementation of the recommendations of the Environmental Audit Report
(refer to condition 4.11). The compliance report(s) shall be submitted to the
Director-General within such time, and at such frequency, as the Director-General
may require. The Applicant shall make the compliance report(s) available for public
inspection.

COMMUNITY INFORMATION, CONSULTATION AND INVOLVEMENT

Complaints Procedure

5.1

Throughout the life of the development, the Applicant shall ensure that the following
are available for community complaints:

a) A telephone number on which complaints about the development may be
registered;

b) a postal address to which written complaints may be sent; and
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5.2

c) an email address to which electronic complaints may be transmitted.

The telephone number, the postal address and the email address shall be
advertised in at least one appropriate local newspaper prior to the commencement
of operations on Lots 1 and 2, DP 547255. These details shall also be provided on
the Applicant’s internet site.

The Applicant shall record details of all complaints received through the means
listed under condition 5.1 of this consent in a Complaints Register. The Register
shall record, but not necessarily be limited to:

a) The date and time, where relevant, of the complaint;

b) The means by which the complaint was made (telephone, mail or email);

c) Any personal details of the complainant that were provided, or if no details were
provided, a note to that effect;

d) The nature of the complaint;

e) Any action(s) taken by the Applicant in relation to the complaint, including any
follow-up contact with the complainant; and

f) If no action was taken by the Applicant in relation to the complaint, the
reason(s) why no action was taken.

The Complaints Register shall be made available for inspection by the DECC or the
Director-General upon request. The Applicant shall also make summaries of the
Register, without details of the complainants, available for public inspection.

Community Consultative Committee

5.3

The Applicant shall establish a Community Consultative Committee (CCC) to
oversee the environmental performance of the development. The Applicant shall
ensure that one committee is established for the entire site which meets the
requirements of both this consent and the existing consent for the site while that
consent operates. This committee shall:

a) Be comprised of:

e 1 independent chairperson nominated by the Director-General in
consultation with the Council, and agreed to by the Applicant;

2 representatives from the Applicant, including the Environmental Officer;

1 representative from the Council;

1 representative from the Maroota Public School; and

2 representatives from the local community;

whose appointment has been approved by the Director-General in consultation
with the Council;

b) Meet at least once every six months; and
c) Review and provide advice on the environmental performance of the

development, including the Site Environmental Management Plan, monitoring
results, audit reports, compliance reports, AEMR’s or complaints.
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5.4

5.5

5.6

5.7

6.

Representatives from the Department may attend committee meetings.
Representatives from relevant government agencies, the local community, the local
Aboriginal community, or other individuals may be invited to attend meetings as
required by the Chairperson.

The Applicant shall, at its own expense:

a) Ensure that 2 of its representatives attend all the Committee’s meetings;

b) Provide the Committee with regular information on the environmental
performance and management of the development;

c) Provide meeting facilities for the Committee;

d) Meet all reasonable costs associated with operating the Committee;

e) Allow the Committee to inspect the site, if necessary;

f)  Take minutes of the Committee’s meetings;

g) Make these minutes available for public inspection at the Council within 14 days
of the Committee meeting, or as agreed by the Committee;

h) Respond to any recommendations the Committee may have in relation to the
environmental performance of the development;

i) Forward a copy of the minutes of each Committee meeting verified by the
independent chairperson, and any responses to the Committee’s
recommendations to the Director-General within 14 days of the Committee
meeting.

The Applicant shall ensure that the Committee has its first meeting prior to the
submission of the Site Environmental Management Plan.

The Applicant shall prepare and implement a Community Relations Plan (CRP) to
improve communications with the local community and Maroota Public School. The
Plan shall be developed in consultation with Council, the CCC, and MPS. The Plan
shall include, but not be limited to:

a) Identification of stakeholders potentially affected by the development;

b) Details of strategies to ensure open communication between the Applicant and
the community and Maroota Public School;

c) Details of strategies to monitor and evaluate social impacts of the development
on the local community and Maroota Public School;

d) Measures to improve community relations including:

i. Quarry open days and education sessions to promote better understanding
of quarry operations in the wider community;
ii. Participation in community activities;
iii. Strategies involving in-kind exchanges of expertise and resources for
activities such as bush regeneration, Landcare, Streamwatch, and other
community-based environmental programs.

The CRP shall be included in the SEMP.

ENVIRONMENTAL MANAGEMENT

Environmental Officer

6.1

Within 3 months of the operation of this consent, the Applicant shall nominate a
suitably qualified and experienced Environmental Officer(s), approved by the
Director-General. The Applicant shall employ an Environmental Officer(s) on a full-
time basis throughout the life of the development. The Environmental Officer(s)
shall be:
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6.2

a) The primary contact point for the Department, the DECC, the RTA, Council and
the community, as applicable, in relation to the environmental performance of
the development;

b) Responsible for all Management Plans and Monitoring Programs required under
this consent;

c) Responsible for considering and advising on matters specified in the conditions
of this consent, and all other licences and approvals related to the
environmental performance and impacts of the development;

d) Responsible for receiving and responding to complaints in accordance with
condition 5.2 of this consent; and

e) Given the authority and independence to require reasonable steps be taken to
avoid or minimize unintended or adverse environmental impacts, and failing the
effectiveness of such steps, to direct that relevant actions be ceased
immediately should an adverse impact on the environment be likely to occur.

The Applicant shall notify the Director-General, the DECC, the RTA, and Council of
the name and contact details of the Environmental Officer upon appointment, and
any changes to that appointment that may occur from time to time.

The Applicant shall prepare and implement a Site Environmental Management
Plan (SEMP) to detail an environmental management framework, practices and
procedures to be followed during the operation of the development. The SEMP
shall cover operations on both the existing quarry site and the quarry extension.
The Plan shall include, but not necessarily be limited to:

a) Demonstration of consistency with commitments made in documents listed in
condition 1.2 and compliance with the conditions of this consent;

b) Identification of all statutory and other obligations that the Applicant is required
to fulfil in relation to operation of the development, including all consents,
licenses, approvals and consultations;

c) A description of the roles and responsibilities for all relevant employees involved
in the operation of the development;

d) Overall environmental policies and principles to be applied to the operation of
the development;

e) Standards and performance measures to be applied to the development, and a
means by which environmental performance can be periodically reviewed and
improved,;

f) Management policies to ensure that environmental performance goals are met
and to comply with the conditions of this consent;

g) Procedures to be followed to ensure the protection and conservation of
Aboriginal cultural heritage;

h) The CRP required in condition 5.7

i) The Management Plans listed under condition 6.3 of this consent; and,

i)  The environmental monitoring requirements outlined under conditions 4.1 to
4.12 of this consent, inclusive.

The SEMP shall be submitted for the approval of the Director-General no later than
one month prior to the commencement of operation of the development, or within
such period otherwise agreed by the Director-General. Operation shall not
commence until written approval has been received from the Director-General.
Upon receipt of the Director-General's approval, the Applicant shall supply a copy of
the SEMP to Council, the DECC, the RTA as soon as practicable. The Applicant
shall make the SEMP available for public inspection on request.
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6.3

As part of the SEMP for the development, required under condition 6.2 of this
consent, the Applicant shall prepare and implement the following Management
Plans:

a)

b)

An Air Quality Management Plan to outline measures to minimise impacts
from the development on local and regional air quality. The Plan shall address
the requirements of the DECC and Council. The Plan shall include, but not
necessarily be limited to:

i. identification of all sources of dust emissions from the development and
potentially affected properties;

ii. detailed procedures for management and minimisation of dust emissions
during operations on site;

iii. procedures and schedules for rehabilitation of disturbed areas to minimise
dust emissions;

iv. a protocol for handling dust complaints;

v. air quality monitoring, consistent with the requirements of this consent and
any relevant Environment Protection Licence for the site; and

vi. a contingency plan should an incident or weather event lead to air quality
impacts above environmental performance goals/limits.

An Erosion and Sedimentation Control Plan to detail measures to minimise
erosion during site preparation and operation. The Plan shall address the
requirements of the Director-General, the DECC, and Council. The Plan shall
include, but not necessarily be limited to:

i.  results of investigations into soils associated with the site, in particular the
stability of the soil and its susceptibility to erosion;

ii. details of erosion, sediment and pollution control measures and practices to
be implemented,

iii. procedures for removal of farm dams on site to ensure that large volumes
of water and sediment are not released to natural waterways;

iv. demonstration that erosion and sediment control measures will conform
with, or exceed, the relevant requirements and guidelines provided in the
former Department of Land and Water Conservation’s publication Urban
Erosion and Sedimentation Handbook, the DECC’s publication Managing
Urban Stormwater: Soils and Construction;

v. design specifications for diversionary works, banks and sediment basins;

vi. an erosion monitoring program during site preparation works and
construction of the development; and

vii. measures to address erosion, should it occur, and to rehabilitate/stabilise
disturbed areas of the site.

A Noise Management Plan to detail measures to minimise noise impacts
during the operation of the development and to manage residual noise (refer to
condition 3.48 of this consent). The Plan shall be developed in consultation
with Council and the DECC. The Plan shall include, but not necessarily be
limited to:

i.  identification of a noise sources associated with the proposed development;

ii. program to investigate and monitor noise levels from the development on
periodic basis;

iii. a protocol for handling noise complaints;

iv. a program to investigate additional noise mitigation measures for the
development if it is determined that noise criteria in this consent are being
exceeded;

21



d)

V.

Vi.

a specific program to identify and implement, where appropriate, noise
mitigation measures on the site, or at the receptor, to reduce residual noise
impacts at the receptors including requirements of condition 3.48 of this
consent; and

a program to identify other forms of benefit or amelioration that may be
applied, upon agreement of the Applicant and the affected party, at
receptors the subject of condition 3.48 of this consent.

A Water Management Plan to outline measure to control and manage surface
water, stormwater and groundwater on the site. The Plan shall address the
requirements of the Director-General, the DECC and Council. The Plan shall
include, but not necessarily be limited to:

Vi.

Vii.

viii.

identification of all potential sources of surface water and groundwater
pollution;

management measures to ensure separation of clean and dirty water on
site;

measures to rehabilitate erosion-affected areas and areas the subject of
excavation, including tree, shrub and/or cover crop species and
implementation;

management procedures for all surface water collection and storage
structures on the site, including a maintenance program for associated
infrastructure (eg pumps, pipes, dam walls etc) and a program for desilting
of those structures, where relevant;

a demonstration of consistency with the surface water management plan
for the catchment, should one exist, or with the DECC’s publication
Managing Urban Stormwater: Council Handbook should a stormwater
management plan for the catchment not exist;

management measures to ensure the groundwater table is not breached by
the quarrying operation;

details of a program for monitoring surface water and groundwater quality
and quantity at the site;

details of measures to ensure a sustainable water management system is
created in the final landform on the site; and,

a strategy for the decommissioning of water management structures,
including storage, and sedimentation dams once extraction is complete.

A Rehabilitation and Landscape Plan to detail the proposed final landuse and
landform for the site and measures to be undertaken to create that landform
and vegetation cover. The Plan shall address the requirements of the Director-
General, Council, DECC and DPI. The Plan shall include, but not necessarily
be limited to:

Vi.

details of all landscaping to be undertaken on the site;

maximisation of flora species endemic to the locality in landscaping the site;
a specific program to translocate, propagate, and revegetate and monitor
threatened plant species on the site including Tetratheca glandulosa,
Shale/sandstone transition forest, Darwinia Fascicularis susp.oligantha,
and Kunzea rupestris;

Plans and cross-sections to scale, showing the proposed final landform
demonstrating that it integrates with the surrounding terrain. The final
landform shall be integrated across the entire site and adjoining land;

Site analysis used to determine compatible contours, shape, form,
landscape features and quality of the final landform, including the
identification of conservation areas;

Details of rehabilitation and habitat construction works to be undertaken in
the conservation area and buffer zones;
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f)

9)

h)

vii. Details of the progressive rehabilitation of both extraction areas,
environmental bunds, and setback/buffer zones;
viii. Details of stream restoration works including:

Methods to stabilise the bed and banks of the waterway;
Establishment of riparian zones using local native vegetation;
Vegetation monitoring, maintenance, and performance criteria; and,
Use of an environmentally sympathetic, soft-engineering approach;

ix. a schedule of works and associated time period for the rehabilitation of
each disturbed and/or exposed extraction area or strip with the aim to
restore vegetative covers and habitat at the earliest possible opportunity;

X. procedures for weed control and feral animal control,

xi. details of all backfilling works, including source of materials and the grades
and stability of all batters. Batter design should be in accordance with the
provisions of DCP No 500 — Extractive Industries, and certification is to be
provided by appropriately qualified engineers regarding the stability of all
designed batters;

xii. details including a soil drainage plan sufficient for growing crops that
require free drainage.

A Bushfire Management Plan for the site, developed in consultation with
Council and relevant emergency services. The Plan shall be consistent with
any bushfire management measures for State Forests and National Parks in the
region;

A Traffic Management Plan to outline measures to minimise traffic impacts
associated with the development. The Plan shall address the requirements of
Council and the RTA. The Plan shall include specific measures to minimise the
impact of heavy vehicles, including restrictions on routes and times (particularly
in relation to peak hours, holiday periods and times immediately before and
after school hours, i.e. 8.30 am — 9.00am and 3.00pm — 3.30pm);

A Transport Code of Conduct to outline minimum requirements for the
movement of heavy vehicles to and from the site. The Code shall meet the
requirements of Council and the RTA. The Code shall include, but not
necessarily be limited to:

i. restrictions to routes (consistent with the Transport Management Plan
required under g) above, where relevant);

ii. speed limits to be observed within certain periods along routes to and from
the site;

ii. restrictions to the hours of transport operations under this consent;

iv. minimum requirements for vehicle maintenance to address noise and
exhaust emissions;

v. behavioural requirements for drivers; and

vi. load coverage requirements.

A Flora and Fauna Management Plan to detail measures to minimise impacts
on flora and fauna, particularly populations of threatened plants, on the site
during the operation of the development. The Plan shall be developed in
consultation with NPWS and Council and include:

i. details of the creation, landscaping and management of on-site vegetation
to provide habitat for fauna species likely to occur on the site;

ii. details of strategic vegetation management, outlining timeframes for
clearing and re-vegetation activities and a map illustrating the Plan. The
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Plan should aim to maximise scope for new vegetation to establish and
restore ecological integrity;

iii. details of the schedule for clearing activities incorporating seasonal habitat
requirements for species such as bats and other mammals, with the
objective of avoiding incidents during sensitive hibernation and breeding
periods.

iv. details of pre-clearance inspections, including the identification and
inspection of trees containing tree hollows, including stags, prior to clearing
of any vegetation;

v. details of how micro habitats including dead trees, stags, stumps and
hollow branches will, where practical, be salvaged and relocated to areas
depauperate of tree hollow habitat and in the recreation of habitat areas;

vi. details of measures to care for any animals injured or found during clearing
activities, including the use of WIRES to attend to fauna as necessary, and
the methods for their relocation if appropriate. This shall include measures
for harbouring and releasing nocturnal animals at night;

vii. measures to re-instate or relocate plants and vegetation communities and
to use local endemic species and local provenance seed for revegetation;

viii. details of the methods for strategically placing felled trees between cleared
and remnant bushland to provide runways of ground cover for dispersion of
animals;

ix. strategies for the establishment of wildlife corridor links to adjoining habitat
areas and integration of rehabilitation works with nearby mines;

X. details of strategies for the exclusion of grazing stock on areas of native
bushland reconstruction;

Xi. measures to monitor the success of revegetated areas, including
revegetation in the threatened species conservation area, and plant
additional species where necessary;

xii. consideration of Aboriginal heritage management to ensure that activities
under the Plan do not impact on Aboriginal heritage values; and,

xiii. details of the flora and fauna monitoring required under this consent.

i) A Waste Management Plan to outline measures to minimise the production
and impact of waste produced at the development during operation, through the
implementation of waste reduction, reuse and recycling principles. The Plan
shall meet the requirements of the DECC and Council. The Plan shall include,
but not necessarily be limited to:

i. identification of the types and quantities of waste materials produced on the
site during operation of the development;

ii. programs aimed at minimising the production of waste at the site through
the implementation of operational and management measures;

iii. details of potential reuse and recycling avenues for waste materials
produced on the site, including collection and handling procedures;

Iv. details of appropriate disposal routes in the event that reuse and recycling
avenues are not available or are not practicable; and

v. programs for involving and encouraging employees and contractors to
minimise domestic waste production on the site and reuse/recycle where
appropriate.

7. ENVIRONMENTAL REPORTING

Incident Reporting

7.1 The Applicant shall notify the DECC and the Director-General of any incident with
the potential for adverse off-site impacts on people or the environment as soon as
practicable after the occurrence of the incident. The Applicant shall provide written
details of the incident to the DECC and the Director-General within seven days of
the date on which the incident occurred.
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Annual Performance Reporting

7.2 The Applicant shall, throughout the life of the development, prepare and submit for
the approval of the Director-General, an Annual Environmental Management Report
(AEMR). The AEMR shall be prepared by an independent, qualified person(s),
approved by the Director-General. @ The AEMR shall also serve as the
Environmental Management Plan required under condition 6.1 of the existing
consent. Requirements under condition 6.1 of the existing consent shall be
incorporated into the AEMR. The AEMR shall review the performance of the
development against the Site Environmental Management Plan (refer to condition
6.2 of this consent), the conditions of this consent and other licences and approvals
relating to the development. The AEMR shall include, but not necessarily be limited
to:

a) Details of compliance with the conditions of this consent;

b) A copy of the Complaints Register (refer to condition 5.2 of this consent) for the
preceding twelve-month period (exclusive of personal details), and details of
how these complaints were addressed and resolved;

c) A comparison of the environmental impacts and performance of the
development against the environmental impacts and performance predicted in
the EIS and the SEE for DA 250-09-01 Mod 2.

d) Results of all environmental monitoring required under this consent and other
approvals, including interpretations and discussion by a suitably qualified
person;

e) A list of all occasions in the preceding twelve-month period when environmental
performance goals for the development have not been achieved, indicating the
reason for failure to meet the goals and the action taken to prevent recurrence
of that type of incident;

f) Evaluation of the effectiveness of the environmental protection requirements
and procedures in the SEMP and this consent;

g) Identification of trends in monitoring data over the life of the development to
date;

h) Evaluation of the development against the principles of Ecologically Sustainable
Development;

i) A list of variations obtained to approvals applicable to the development and to
the site during the preceding twelve-month period;

j) Environmental management targets and strategies for the following twelve-
month period, taking into account identified trends in monitoring results; and,

k) ldentify any modifications required to the SEMP.
The Applicant shall submit a copy of the AEMR to the Director-General, the DECC,
the RTA, Council every year, with the first AEMR to be submitted no later than

twelve months after the commencement of operation of this consent. The Applicant
shall make the AEMR available for public inspection on request.
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Application Number

DA 250-09-01 Mod 3

Modification The proposed maodification involves
¢ extracting construction sand from Lot 186 DP 752025 to a depth not
exceeding 2 metres above the highest recorded wet weather groundwater
level; and
¢ rehabilitating the site.
Location Old Northern Road, Maroota
Proponent Dixon Sand (Penrith) Pty Ltd

Date of Issue

27 April 2010

General Requirements

The Environmental Assessment of the modification must inciude:

« asummary of the existing and approved operations, including any relevant
statutory approvals, and the existing environmental management and
monitoring regime at the quarry;

e 3 defailed description and justification of the proposed modification;

» 3 risk assessment of the potential environmental impacts of the
modification, identifying the key issues for further assessment;

e adetailed assessment of the key issues specified below, and any other
significant issues identified in the risk assessment (see above}, which
includes:

- a description of the existing environment;

- an assessment of the potential impacts of the proposed modification,
including any cumulative impacts, taking into consideration any relevant
policies, guidelines, plans and statutory provisions (see below); and

- a description of the measures that would be implemented to avoid,
minimise, mitigate and (if necessary) offset the potential impacts of the
proposed modification,;

e a3 statement of commitments, outlining all the proposed environmental
management and monitoring measures;

e 3 conclusion justifying the modification on economic, social and
environmental grounds, taking into consideration whether the modification
is consistent with the objects of the Environmental Planning & Assessment
Act 1879; and

* 3 signed statement from the author of the Environmental Assessment,
certifying that the information contained within the document is neither
false nor misleading.

Key Issues

» Soil & Water ~ including a detailed assessment (including modelling) of
the potential groundwater impacts of the proposal, with explicit
consideration of the modification against the relevant findings of the
Maroota Groundwater Study;

Noise;

Transport:

Air Quality;

Biodiversity:

Heritage ~ including Aboriginal and non-Aboriginal heritage;

Waste;

Quarry Closure and Rehabilitation - including:

- a detailed description of the proposed measures that would be
undertaken during closure of the Old Northern Road Quarry;

- a detailed revision of the quarry rehabilitation strategy, including
justification for the proposed final land form and consideration of the
objectives of any relevant strategic land use objectives; and

- the measures that would be underiaken to ensure sufficient financial
resources are available to implement the proposed rehabilitation
strategy; and

o  Social & Economic.




References

The environmental assessment of the key issues listed above must take into
account relevant guidelines, policies, and plans. While not exhaustive, the
following attachment contains a list of some of the guidelines, policies, and
plans that may be relevant to the environmental assessment of this
modification. '

Consulitation

During the preparation of the Environmental Assessment, you should consuit
with the relevant local, State or Commonwealth Government authorities,
service providers, community groups or affected landowners.

In particutar you should consult with the:

e Department of Environment, Climate Change and Water;
NSW Office of Water;

Department of Industry and Investment;

Roads and Traffic Authority; and

Hills Shire Council.

The consultation process, and the issues raised during this process, must be
described in the Envircnmental Assessment.




AS/NZS 4360:2004 Risk Management (Standards Australia)

HB 203: 203:2006 Environmental Risk Management — Principles & Process
{Standards Australia)

Risk Management Handbook for the Mining Industry (DPI)

Risk Management Policy Framework for Dam Safety (Dam Safety

“Soiland Water

Committee)

Surface Wafer

Natibné! Wé.tér Quélify Mé.hé:g.erhent 'Sf'rétégy:...Aﬂét.ralian' Guidéli'nes fof o
Fresh and Marine Water Quality (ANZECC/ARMCANZ)

National Water Quality Management Strategy: Australian Guidelines for
Water Quality Monitoring and Reporting {(ANZECC/ARMCANZ)

National Water Quality Management Strategy: Guidelines for Sewerage
Systems — Effluent Management (ARMCANZ/ANZECC)

National Water Quality Management Strategy: Guidelines for Sewerage
Systems — Use of Reclaimed Water (ARMCANZ/ANZECC)

Using the ANZECC Guideline and Water Quality Objectives in NSW (DEC})

State Water Management Qutcomes Plan

NSW Government Water Quality and River Flow Environmental Objectives
(DECC)

Approved Methods for the Sampling and Analysis of Water Pollutants in
NSW (DEC)

Managing Urban Stormwater: Soils & Construction (Landcom)

Managing Urban Stormwater Volume 2E: Mines and Quarries (DECC)

Managing Urban Stormwater: Treatment Techniques (DECC)

Managing Urban Stormwater: Source Control (DECC)

Floodplain Management Manual (DNR)

Floodplain Risk Management Guideline (DECC)

A Rehabilitation Manuat for Australian Streams (LWRRDC and CRCCH)

Groundwalter

National Water Quality Management Strategy Guidelines for Groundwater
Protection in Australia (ARMCANZ/ANZECC)

NSW State Groundwater Policy Framework Document (DLW C)

NSW State Groundwater Quality Protection Policy (DLWC)

NSW State Groundwater Quantity Management Policy (DLWC) Draft

Draft Guidelines for the Assessment & Management of Groundwater
Contamination (DECC)

| NSW tndustrial Noiée F’oﬁcy (DECC)

Environmental Criteria for Road Traffic Noise (NSW EPA)

Draft NSW Construction Noise Guideline (DECC)

Guidé td Traffic Genérafihg Deveiohmehf (RTA)

Road Design Guide {RTA}

(Air Quality

Protécﬁoh of the Environment Operéti.o.ns (Cleén Air} Regutation 2002

Approved Methods for the Modelling and Assessment of Air Pollutants in
NSW (DEC)

Approved Methods for the Sampling and Analysis of Air Pollutants in NSW
{DEC)




Biodersity

Draft Guidelines for Threatened Species Assessment under Part 3A of the
Environmental Planning and Assessment Act 1879 (DEC)

NSW Groundwater Dependent Ecosystem Policy (DLWC)

Policy & Guidelines - Aguatic Habitat Management and Fish Conservation
{NSW Fisheries)

Policy & Guidelines - Fish Friendly Waterway Crossings (NSW Fisheries)

State Environmental Planning Policy No. 44 — Koata Habitat Protection

Heritage

Aboriginal

Draft Guideiineé for'Abdﬁginal’ Cultu%a.l‘ Héri'tag'e Impact Assessment and

Community Consultation (DEC)

Non- Abotiginal

NSW Heritage Manual (NSW Heritage Office & DUAP)

The Burra Charter {The Australia ICOMOS charter for places of cuitural

Waste .

significance)

Waste Classification Guidelines (DECC
T

—

Mine Rehabilitation — Leading Practice Sustainable Development Program
for the Mining Industry (Commaonwealth of Australia)

Mine Closure and Comptetion — Leading Practice Sustainable Development
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1 Introduction

E3 Consulting Australia Pty Ltd (E3) have been commissioned by Nexus
Environmental Planning (Nexus) on behalf of Dixon Sand (Penrith) Pty Limited
(Dixon Sand), to undertake a review of existing information and documentation
and provide a preliminary assessment on the potential impacts to groundwater
associated with the proposed extension of the extraction operations currently
conducted on Lot 196 DP 752025 of the Dixon Sands Quarry site located on Old
Northern Road, Maroota NSW.

The Dixon Sands Quarry site comprises four separate parcels of land identified as
Lots 1 and 2 DP 547255 and Lot 29 and Lot 196 DP 752025. In this document,
Lots 29 and 196 DP 752025 and Lots 1 and 2 DP 547255 will be collectively
referred to as ‘the Site’ and each parcel of land will be referred to by its Lot
number i.e. Lot 196 DP 752025 will be referred to as ‘Lot 196’. The location of the
Site is presented on Figure F1 and the layout of the Site and the location of each
Lot is presented on Figure F2.

1.1 Background

E3 understand that sand extraction on Lots 29 and 196 commenced in the 1980s
and that Dixon Sand took over an existing approved extraction operation on Lot
196 and commenced extraction operations under a development consent issued in
November 1993.

In 2000, Development Consent No. 796/00/HE was issued by the Land and
Environment Court of NSW that allowed for continued operations including
extraction on Lots 29 and 196 to a depth of 15.24 metres below the original natural
surface (m BNS). Itis understood that the limit on the depth of extraction of 15.24
m BNS was in place as the resource present at depths below this was owned by
the Crown as per the title. This Development Consent lapsed on 22 March 2010.

In 2004, Development Consent No. 250-09-01 was issued by the Land and
Environment Court of NSW that allowed for operation of extractive industry, water
management and rehabilitation on Lots 1 and 2 and the continued use of the
existing control processing plant on Lot 196. This approval for extraction on Lot 1
and Lot 2 is applicable until 24 May 2022.

Given the lapse in the Development Consent DQ 796/00/HE on Lot 29 and Lot
196, Dixon Sand applied to the NSW Department of Planning (the NSW DoP), to
modify Development Consent No 250-09-01 to include extraction and other
associated activities on Lots 29 and 196. In addition, Dixon Sand also applied to
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extend the depth of extraction on Lot 196 from 15.24 m BNS to two-metres above
the groundwater table.

The proposed modifications to Development Consent No 250-09-01, being
“extracting construction sand from Lot 196 DP752025 to a depth not exceeding 2
metres above the highest recorded wet weather groundwater level; and
rehabilitating the site”, are currently being assessed by the NSW DoP under
Section 75W of the Environmental Planning and Assessment Act 1979 which
requires the preparation of an Environmental Assessment on the potential
economic, social and environmental impacts of the proposed modifications. The
Director General Requirements (DGRs) for the Environmental Assessment have
been issued to Dixon Sand. A specific DGR for the Environmental Assessment is
that a detailed assessment be undertaken of the potential groundwater impacts of
the proposed increase to the depth of extraction on Lot 196.

E3 understand that the proposed expansion of extraction activities are to increase
vertical extraction depths in the north-western area of Lot 196 only and that no
lateral expansion of the current areas subject to extraction on the Site is proposed.

This report presents a preliminary assessment of the conditions on the Site and
within the local region and the potential impacts to groundwater of the proposed
increase to the depth of extraction on Lot 196.

1.2 Objective

The objective of this preliminary assessment is to establish a conceptual model of
the Site and of Lot 196 and to provide an outline of the potential impacts to
groundwater of the proposed increase in the depth of the extraction operations on
Lot 196.

The results of this assessment will be based on the outcomes of a review of
information and documentation, provided to E3 by Nexus and Dixon Sand, that
relates to the nature of the groundwater aquifers present beneath the Site and the
extraction activities proposed for Lot 196.

1.3 Scope of Work

To achieve the objective of the preliminary assessment the scope of work
undertaken was as follows:

= Conduct a site inspection and walkover;
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= Review of information and documents provided by Nexus and Dixon Sand
with reference to the location of Lot 196 and the proposed increase to the
extraction depths on Lot 196;

= Update the conceptual model for Lot 196 that was developed during
previous assessments;

= Assess for potential interactions and impacts to identified groundwater
aquifers present of the proposed increase to the extraction depths on Lot
196; and

= Preparation of this report in accordance with the relevant requirements of
the guidelines endorsed by NSW Department of Environment, Climate
Change & Water (NSW DECCW).

1.4 Information and Documents Reviewed

Nexus and Dixon Sand provided the following information and documents to E3 for
review:

= Appendix C5 of EIS Construction Sands Quarry in North Maroota
Operation NSW - Groundwater Impact Assessment Lots 196 and 29, North
Maroota; Lyall & Macoun Consulting Engineers; February 1999

= Maroota Groundwater Study Technical Status Report; Department of Land
and Water Conservation (DLWC) July 2001 (herein referred to as the
‘Maroota Groundwater Study’);

* Proposed Extension of Sand Operations, Lots 1 and 2 DP 547255, Old
Northern Road, Maroota, Environmental Impact Statement; Report No
500141EIS, Environmental Resources Management Australia Pty Ltd
(ERM), August 2001 — Part of Section 4 provided only;

= Department of Land & Water Conservation Form A Bore Licence No.
10BL159036 and attached plan and Form A Bore Licence No. 10BL159037
and attached plan, prepared by Intertech Drillers for Dixon Sands for two
production bores installed on Lot 196 dated 24 February 2003;

= Dixon Sand Maroota Quarry Annual Environmental Management Report, 7
July 2003 to 6 July 2004; ERM; October 2004;

= Dixon Sand Maroota Quarry Lots 1, 2, 29 & 196, 4610 Old Northern Road,
Site Environmental Management Plan Dixon Sand (Penrith) Pty Ltd ERM,
January 2005 (herein referred to as the ‘SEMP’);

= Sand Quarry Old Northern Road, Maroota, Annual Environmental
Management Report, 7 July 2004 to 6 July 2005; ERM, October 2005;

= Dixon Sand Quarry on Lots 29, 196 1 & 2, 4610 Old Northern Road,
Maroota, Annual Environmental Management Report; ERM, September
2006;
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= Dixon Sand Quarries on Old Northern Road & Haerses Road, Maroota,
Annual Environmental Management Report; ERM January 2008;

= Dixon Sand Quarries on Old Northern Road & Haerses Road, Maroota,
Annual Environmental Management Report 2007/08; ERM, July 2009; and

= Environmental Assessment Proposed modifications to Dixon Sand Maroota
Quarry, Old Northern Road, Maroota, ERM, February 2010
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2 Site Condition and Surrounding

Environment
2.1 Site Identification

The Site is located across four portions of land identified as Lot 1 and Lot 2 DP
547255 and Lot 29 and Lot 196 DP 752025 at 4610 Old Northern Road, Maroota.
The Site is located in the Hills Shire Council area. The location of the Site is
presented on Figure F1.

Lot 196 is located in the western portion of the Site and is square in shape. Lot 29
is a smaller “L” shaped parcel of land that is located to the south-west of Lot 196.
Lots 1 and 2 are rectangular in shape and are located between Lot 29 and Old
Northern Road. The layout of each Lot is presented on Figure F2.

E3 understands that Lot 196 has an area of approximately 28 ha, however, the
area of Lot 29, Lot 1 or Lot 2 has not been provided to E3.

2.2 Current Site Condition

An inspection of the Site was conducted by Paul McCabe, E3 Principal
Environmental Scientist on the 8" March 2010. The observations made during the
inspection were as follows:

»= The majority of the northern, central and eastern parts of Lots 29 and 196
is being used for extraction operations and appears to have been
extensively excavated;

= Lot 196 contains an office and workshop area, weighbridge, sand
processing plant, access roads, a series of cut slopes, ponds and platforms
(Plate P1 and Plate P2);

= The south-western portion of Lot 196 is located within a gully that is
covered by native stands of vegetation that appeared to be undisturbed,;

= Large cleared but grassed areas are present across Lots 1 and 2 and a
small dam is located on Lot 1 and two dams are located on Lot 2;

= Access to Lot 196 is via a road that runs from Old Northern Road to the
north-eastern corner of Lot 196; and

= A number of minor access roads were noted to be present through Lots 1
and 2 and that these Lots could be accessed via Old Northern Road.

E3 understands the extraction activities conducted on Lot 196 to date have
removed the majority of the original ridge-top landforms. The sand processing
plant located on Lot 196 uses and recycles water sourced from the various dams
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on Lot 196 and Dixon Sand have indicated that groundwater from the underlying
aquifers is not used on the Site.

The current operations on the Site, including the management of surface water
and the monitoring of groundwater, are understood to be undertaken in
accordance with the Site Environment Management Plan (SEMP) that was
developed by ERM in 2005 (ERM, 2005a).

2.3 Surrounding Land Use
The Site is surrounded by the following land use:

= North of Lot 1, Lot 29 and to the east of Lot 196 is a parcel of land of which
two-thirds appears to be used for market gardening or other agricultural
purposes. Large fields are present in the northern half and a large dam is
present in the south-west corner of this parcel of land adjacent to the
eastern boundary of Lot 196 and northern boundary of Lot 29. The
remaining third of the land adjacent to the northern boundary of Lot 1
appears to be occupied by natural bushland;

= North of Lot 196 a large area of cleared land is present which appears to
be part of a quarrying operation (PF Formation). This cleared area is
surrounded by native bushland and native bushland directly surrounds the
north-western boundary of Lot 196;

» East of Lots 1 and 2 is Old Northern Road and then some residential
properties and market gardens or other agricultural land. To the east of Lot
2, a small parcel of land, located between the eastern boundary of Lot 2
and Old Northern Road, is occupied by Maroota Primary School;

= South of Lot 29 and Lots 1 and 2 large areas of cleared land are present
which appear to be part of a quarrying operation (PF Formation). These
cleared areas are surrounded by native bushland; and

= South and west of Lot 196 is native bushland.

2.4 Climate

The climate across the Maroota region is likely to be variable due to the variations
in topography and the impact on both rainfall and temperature of the orographic
effect as a result of the region being dominated by a series of plateaus and
surrounding slopes and gullies.

The nearest weather station to the Site is located approximately 1 km to the east
to south-east at Maroota on Old Telegraph Road. The second nearest weather
station to the Site is located at Glenorie on Old Northern Road approximately 14
km to the south of the Site. The Bureau of Meteorology’s records indicate that the
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elevation of the weather station at Maroota is 203 m AHD and at Glenorie is 170 m
AHD.

Rainfall records for both the Maroota and Glenorie weather station from 1902 to
2009 are patchy and of the last ten years, annual rainfall averages are provided for
Maroota for 2009 only and for Glenorie for 2002, 2003, 2007, 2008 and 2009 only.
A record of the rainfall data for both weather stations is provided as Appendix A.

As part of the requirements of the SEMP on the Site, ERM have recorded monthly
temperature, rainfall and other climatic data from a weather station located in the
eastern part of Lot 2, proximal to the boundary of Lot 2 with the school. The
results of the climatic monitoring have been presented by ERM in the Annual
Environmental Management Reports. E3 were provided with the annual reports
dated 2004, 2005, 2006, 2008 and 2009. The available rainfall data from these
reports has been presented in Table T1.

Given the lack of data from the weather station at Maroota and the patchiness of
the data from the weather station at Glenorie it is not possible to compare the
rainfall data recorded by ERM on Lot 2 and the local rainfall data. However, it is
noted that for the years in which 12 months of data was presented by ERM, the
annual rainfall totals are within the same range of values reported for the past 30
years at both the Maroota and Glenorie weather stations. This may indicate that
the rainfall data collected by ERM on Lot 2 may be able to be relied on as being
representative for the Site. However, confirmation of this representativeness may
need to be further demonstrated on receipt of the ERM data for the 12 months to
December 2009 which can then be compared with the 2009 data that is presented
for the Maroota weather station.

2.5 Topography

Given the extraction activities that have historically been undertaken on Lots 29
and 196 the original surface elevations of these areas of the Site are likely to have
been between 5 to 15 metres higher than the current surface elevations.

E3 understand that the north-western ridges previously located on Lot 196 were
between approximately 180 and 200 m AHD. The undisturbed terrain located to
the north and north-west of the Site have elevations of between 160 to 220 m AHD
and Lots 1 and 2 have elevations of between 180 to 220 m AHD. The south-
western corner of Lot 196 and further to the south and west have the lowest
elevations on the Site of between 130 to 140 m AHD (NSW Department of Lands,
2006).

E3 Consulting Australia Pty Limited ABN 44 242 443 207

$09209.01_RPT_17Jun10



Preliminary Assessment of Potential Impacts to Groundwater of Proposed Extension of Dixon
Sand Operations, Lot 196 DP 752025, Maroota NSW

Based on the elevations of the undisturbed terrain surrounding the Site it is likely
that, prior to the commencement of extraction activities, the topographically
highest areas of the Site were in the north-west and were part of a series of ridges
that formed the buttresses from the higher plateaus located to the north-west.

It can be seen from the existing surface topography and from the surrounding
terrain that the overall topography of the Site slopes down from the north and
north-east toward the south to south-west. On Lot 196 the slope from north to
south appears to be relatively steep towards the gully present along the southern
boundary of Lot 196.

2.6 Geology

The geological setting of the Maroota region is described in detail in the Maroota
Groundwater Study (DLWC, 2001). The information provided in the Maroota
Groundwater Study and on the relevant geological maps of the area (Herbert,
1983) indicate that the Site is located in a region that is underlain by a sequence of
Tertiary aged sands and clays that are referred to as the Maroota Sands that
overlie the Triassic aged Hawkesbury Sandstone Group.

The Maroota Sand unit is understood to comprise interbedded gravels, poorly
sorted fine to coarse grained sands, silts and clays, and a unit of hon-water
bearing unconsolidated slightly clayey sands that are referred to as the Elluvial
Sand unit (DLWC, 2001).

The Hawkesbury Sandstone Group comprises a sequence of well-bedded,
massive, medium-grained, quartz-rich sandstones. It is common for the shallower
sandstone units to be highly weathered, particularly along jointing features and
then to grade with depth to medium to higher strength sandstone, with the
frequency of jointing decreasing within the deeper massive sandstone units.

2.7 Hydrogeology

The hydrogeological setting of the Maroota region is described in detail in the
Maroota Groundwater Study (DLWC, 2001). The Maroota Groundwater Study
referred to the groundwater present within the Maroota Sands as the ‘Shallow
Aquifer’ and the groundwater present within the Hawkesbury Sandstone as the
‘Deep Aquifer’. These terms have been applied within this report for reference to
the same aquifer systems.
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2.7.1 Shallow Aquifer

The groundwater within the Shallow Aquifer is present in unconfined aquifer
system within the layers or lenses of quartz sands, silty clays and clayey sands
and flows laterally along contacts between the layers. In addition, the interface of
the Maroota Sands and the Hawkesbury Sandstone may provide significant
migration pathways for groundwater present in the Shallow Aquifer.

These varying layers within the Shallow Aquifer are likely to exhibit local
differences in hydraulic conductivities and chemistry, however, previous
investigations indicate that in general the Shallow Aquifer is highly permeable and
has a hydraulic conductivity of approximately 4 m/day (DLWC, 2001) which is
typical of a sand aquifer (Fetter, 1994; Janowski and Beck, 2000).

It is expected that recharge of the Shallow Aquifer would be primarily through
rainfall infiltration. The Maroota Groundwater Study indicated that approximately
10% of average annual rainfall could be applied to estimate the average infiltration
and recharge rate to the Shallow Aquifer. It is noted that local variations to this
infiltration rate would occur within the Maroota region due to composition of the
Maroota Sands and due to other factors such as land use and vegetation cover. It
would be expected in areas where large exposed surfaces are present, such as
those present across areas subject to quarrying, such as the Site, in particular Lot
196, that infiltration rates would be higher.

Lyall and Macoun (1999) stated that the Shallow Aquifer was present at depths of
up to 30 m BNS. The Maroota Groundwater Study reported that the range of
maximum groundwater elevations recorded between 1998 and 2000 from
monitoring wells installed within the Shallow Aquifer within the Maroota Region
was between 180.5 and 181.7 m AHD. However, it was also noted that the
adoption of a regional high groundwater level or wet weather high groundwater
level for the Shallow Aquifer was not appropriate and that such levels needed to
be determined on a site specific basis. Similarly, the direction of groundwater flow
is variable across the region due to the variation in topography and thickness of
the Maroota Sand unit.

2.7.2 Deep Aquifer

The capacity of the underlying massive units of the Hawkesbury Sandstone to
contain and transmit groundwater is low, however, where jointing is well developed
and bedding planes are present, the ability for groundwater to migrate through the
bedrock is significantly higher. Groundwater present in the sandstone bedrock is
expected to be confined to zones of relatively higher permeability within jointing,
bedding planes, fractures and weathered features in the sandstone and it is likely
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that groundwater would flow along both vertical and horizontal migration pathways
within the sandstone.

A wide range of permeabilities of the Hawkesbury Sandstone in the Maroota
region have been reported. This is likely to be primarily due to the heterogeneity
of the frequency and fracturing within the sandstone bedrock and the presence of
numerous water bearing zones. The Maroota Groundwater Study estimated that
the horizontal hydraulic conductivity of the Deep Aquifer is 0.1 m/day and that the
vertical hydraulic conductivity of the Deep Aquifer is 0.001 m/day. These values
were derived from published data on sandstone aquifers and from some limited
data collated from the Maroota region.

It is expected that recharge of the Deep Aquifer would be primarily through rainfall
infiltration, though some interconnectivity of the Shallow Aquifer to the Deep
Aquifer is also likely to contribute. The Maroota Groundwater Study indicated that
approximately 5% of average annual rainfall could be applied to estimate the
average infiltration and recharge rate to the Deep Aquifer. It is noted that local
variations to this infiltration rate would occur within the Maroota region due to the
presence and thickness of the overlying Maroota Sands and the interconnectivity
of the Maroota Sands to the Hawkesbury Sandstone.

Lyall and Macoun (1999) stated that the Deep Aquifer was present at depths of
between 100 to 200 m BNS. The Maroota Groundwater Study reported that the
range of maximum groundwater elevations recorded between 1998 and 2000 from
monitoring wells installed within the Deep Aquifer within the Maroota Region was
between 162.8 and 197.1 m AHD.

The direction of groundwater flow within the Deep Aquifer is likely to be variable
across the region and is likely to follow preferential pathways within the sandstone
rather than being influenced by the sub-surface topography.

2.7.3 Site-specific Groundwater Conditions

The documentation provided for review indicates that a network of groundwater
monitoring wells are present on the Site and are regularly monitored in accordance
with the requirements of the SEMP. The results of the monitoring by ERM is
presented in the ERM Annual Environmental Management Reports. E3 were
provided with the annual reports dated 2004, 2005, 2006, 2008 and 2009.

Dixon Sands also provided to E3 a copy of two Department of Land & Water
Conservation (DLWC) Bore Licence Forms for groundwater production bores that
were installed on Lot 196 in 2003. Dixon Sands also indicated to E3 the presence
of a groundwater monitoring well on Lot 196 that was installed to the east of an
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existing monitoring well (MW5) in 2004. No further information on this well was
provided.

A description of the production bores and groundwater monitoring wells on the Site
and the condition of groundwater sampled from the wells that are part of the
groundwater monitoring network is presented below.

Groundwater Production Bores

Based on the information provided, it appears that two groundwater production
bores have been installed on the Site as follows:

= Bore 159036:

- Dixon Sands provided a NSW DLWC Bore Licence Form A for a
production bore installed on Lot 196 on 24 February 2003. The
Bore Licence Form indicated that bore was drilled using rotary air
methods and was installed to 144.5 m BNS;

- Strata details provided on the Bore Licence Form indicated that the
top 12 m was weathered sandstones which graded into more
competent sandstone with depth. Some thin layers (0.3-3 m thick)
of shales and clays were present at depths between 25to 70 m
BNS. Water bearing zones were encountered at 104 to 105 m
BNS, at 112.5-122.8 m BNS and at 127.0-127.8 m BNS;

- The well construction details were not clear on the Bore Licence
Form and no survey data for the top of the bore was provided,;

- It does not appear that this bore was included in the network of
groundwater monitoring wells regularly sampled by ERM;

= Bore 159037

- Dixon Sands provided a NSW DLWC Bore Licence Form A for a
production bore installed on Lot 196 on 24 February 2003. The
Bore Licence Form indicated that bore was drilled using rotary air
methods and was installed to 156.8 m BNS;

- Strata details provided on the Bore Licence Form indicated that the
top 5 m were weathered clays and shales which graded into more
competent sandstone at 16 m BNS. Some thin layers (0.3-3 m
thick) of shales and clays were present at depths between 19 to 32
m BNS. Water bearing zones were encountered at 32.5to 33 m
BNS, at 82.5-82.8 m BNS, 131.0-132.8 m BNS and at 152.6-153.8
m BNS;

- The well construction details were not clear on the Bore Licence
Form and no survey data for the top of the bore was provided; and

- It does not appear that this bore was included in the network of
groundwater monitoring wells regularly sampled by ERM.
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In addition, Dixon Sands have provided anecdotal information that a groundwater
monitoring well (referred to on Figure F2 as 2004 MW) was installed in 2004 at a
location approximately 50 m to the east of MW5. No borehole log or monitoring
well construction details for this well were able to be provided and it does not
appear that it was subject to the regular monitoring conducted by ERM on the Site.

Current Groundwater Monitoring Network

Based on the information reviewed, it appears that five groundwater monitoring
wells were installed on the Site during previous investigations as follows:

= MW.1 located on southern boundary of Lot 2:

Reported to have been installed by ERM in 2000 (ERM, 2001);
Borelog was provided in ERM (2001) and indicated that the
borehole was completed to a depth of 15.5 m BNS. Approximately
1 m of clayey sand was present at the top of the borehole and the
remainder of borehole was fine to medium grained sandstone which
required coring;

No monitoring well construction details were provided in ERM
(2001) or in any subsequent ERM or other reports provided for
review;

* MW2 located on eastern portion of Lot 1;

Reported to have been installed by ERM in 2000 (ERM, 2001);
Borelog for MW 2 provided in ERM (2001) indicated that the
borehole was completed to a depth of 25.3 m BNS. Approximately
0.8 m of silty sand and clayey sand was present at the top of the
borehole and the remainder of borehole was fine to medium
grained sandstone which required coring;

No monitoring well construction details were provided in ERM
(2001) or in any subsequent ERM or other reports provided for
review;

» MWa3 located on north boundary of Lot 1;

Lyall and Macoun reported that MW 3 was installed by Ground Test
as DS2 in 1998 (Lyall and Macoun, 1999), however, ERM stated
MW3 was installed by Douglas & Partners, as DS2, in 2000 (ERM,
2001);

Borelog for DS2/MW3 provided in ERM (2001) indicated that the
borehole was completed to a depth of 33.8 m BNS. The top 2.6 m
of the borehole reported lost core and the remainder of borehole
was fine to medium grained sandstone, which contained some
weathered sandstone and clays at fractures in the rock. The
sandstone required coring. Given that core loss was reported for
the top of the borehole, it is assumed that the top 2.6 m primarily
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consisted of sandstone or weathered sandstone that required
coring;

No monitoring well construction details were provided in ERM
(2001) or in any subsequent ERM or other reports provided for
review;

*  MW4 located on western portion of Lot 2;

Lyall and Macoun reported that MW4 was installed by Ground Test
as DS3in 1998 (Lyall and Macoun, 1999), however, ERM stated
MW4 was installed by Douglas & Partners, as DS3, in 2000 (ERM,
2001);

Borelog DS3/MW4 provided in ERM (2001) indicated that the
borehole was completed to a depth of 29.5 m BNS. The top 1.2 m
of the borehole reported lost core and the remainder of borehole to
a depth of 27.5 m was fine to medium grained sandstone. The last
2 m was stated to be fine grained shale. The sandstone and shale
both required coring. Given that core loss was reported for the top
of the borehole, it is assumed that the top 1.2 m primarily consisted
of sandstone or weathered sandstone that required coring;

No monitoring well construction details were provided in ERM
(2001) or in any subsequent ERM or other reports provided for
review;

=  MWS5 located on the southern portion of Lot 196 on southern bank of main

dam;

Lyall and Macoun reported that MW5 was installed by Ground Test
as DS1 in 1998 (Lyall and Macoun, 1999). No reference to either
MWS5 or DS1 is provided in ERM (2001);

Earliest reference to MW5 are in documents provided in the
2003/2004 Annual Environmental Management Report (ERM,
2004) and in the SEMP (ERM, 2005a);

No borehole log or monitoring well construction details for MW5
were provided in any of the reports provided for review; and

No information could be found on the depth of MW5 in any of the
reports provided for review.

Based on the borelogs that were provided in ERM (2001), it appears that at the
locations drilled, the Site is underlain by a thin horizon of weathered sandstone
materials which do not appear to be water bearing which overlie the Hawkesbury
Sandstone bedrock. It may be that these materials are part of the Elluvial Sand
unit, described in the Maroota Groundwater Study as present in limited areas
directly overlying the Hawkesbury Sandstone.
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Survey data for the elevations of the top of casing and surface elevations for MW1
to MW4 were presented in ERM (2001). Survey data for the elevation of the top of
the casing for each of the five monitoring wells is presented in ERM’s 2004/2005
Annual Environmental Management Report (ERM, 2005b). The survey data for
top of casing and surface elevations is presented in Table 1 below. Also included
is the depth of MW1 and MW4 as taken from the borehole logs presented in ERM
(2001). No information on the depths of any of the five monitoring wells is
provided in the reports reviewed, however, it has been assumed that the depth of
borehole is the depth of the monitoring well installed at that location.

Table 1: Monitoring Well Elevations

Monitoring Top of Casing Ground surface Base of Borehole
Well (m AHD) (m AHD) (m AHD)

MW 1 182.98 182.6 167.1

MW 2 215.80 215.49 190.19

MW3 196.45 195.42 161.62

MwW4 188.92 187.83 158.33

MW5 167.44 Not Known Not Known

The elevations presented in Table 1 above indicate that wells MW1 to MW4 have
been finished above the ground surface. Information on the construction or depth
of MW5 was not provided, however, given its location on the edge of a dam, it is
likely that it's top of casing is also above the ground surface.

The elevations of the monitoring wells indicates that the surface topography of the
Site slopes from north-east to south-west, however, the relative level of the base
of the boreholes indicates that at least three of the five monitoring wells (MW1,
MW3 and MW4) are likely to have been installed and potentially screened through
the same parts of the Deep Aquifer of the Hawkesbury Sandstone. It appears that
MW2 may screen deeper parts of the Hawkesbury Sandstone than the other
monitoring wells. No information on the depth or construction of MW5 was
provided.

Groundwater Monitoring Program

Based on the documentation provided it appears that a groundwater monitoring
program has been conducted continually on the Site since mid 2003 in accordance
with the requirements set out in the SEMP. The monitoring program set out in the
SEMP and conducted on the Site is as follows:

= Groundwater levels — Measured monthly for MW1, MW2, MW3, MW4 and
MWS5; and
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= Groundwater quality parameters — Measured six monthly for MW1, MW?2,
MW3 and MW4.

The results of the groundwater monitoring program for each 12 month period since
mid 2003 have been reported by ERM in the ERM Annual Environmental
Management Reports. E3 were provided with the annual reports dated 2004,
2005, 2006, 2008 and 2009 which together provided results from mid 2003 to mid
2009. It is noted that groundwater level data was presented in graphical form in
ERM (2004), however, no tabulated data was provided. The other Annual
Environmental Management reports reviewed included groundwater levels in
tabulated and graphical form.

Groundwater levels for MW3, MW4 and MW5 were also measured on a number of
occasions throughout the second half of 1998 as reported by Lyall and Macoun
(1999).

Groundwater Elevations

The groundwater levels measured and reported by Lyall and Macoun and ERM on
the Site are presented on Table T1 and have been plotted on a graph as part of
Table T1 to indicate the fluctuations in the groundwater levels for each monitoring
well during that period. The ground surface elevations have also been provided as
a reference.

Given the absence of information on monitoring well construction or information on
depth to water bearing zones on the logs, the results, as summarised in Table T1,
cannot be used to determine the actual depth to the water bearing zone/s at these
locations. Given that no log for MW5 was provided and that the depth of MW5 is
unknown the type and nature of the aquifer intersected cannot be assessed.

Based on the potential depth of MW1, MW2, MW3, MW4 and MW5 and the
groundwater levels measured, it may be likely that the water bearing zone/s
intersected and screened at these locations are present in semi-confined to
confined conditions. This is supported by the geological and water bearing zone
information provided for the production bores installed on Lot 196 in 2003 which
indicated that the water bearing zones on Lot 196 were intersected at depths
greater than 30 m BNS and not at the 5 to 10 m below the top of the casing as
measured at MW1, MW2, MW3, MW4 and MWS5.

The results presented in the graph indicate that the groundwater level fluctuations
measured in MW1, MW3 and MW4 follow similar trends. While the groundwater
levels in MW4 are 5-10 m deeper than MW1 and MW3, given that these wells are
all assumed to be installed to similar depths (m AHD) the presence of a similar
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trend in these three wells may confirm that these wells screen a similar part of the
aquifer present in the Hawkesbury Sandstone and that groundwater between
these well locations is hydraulically connected.

Conversely, it appears from the graph that while minimal groundwater fluctuations
appeared to have occurred in MW5 and that MW2 follows a similar overall
increase in groundwater levels as those measured in MW1, MW3 and MW4, it is
unlikely, due to the groundwater levels, that the groundwater present in MW2 and
MWS5 is hydraulically connected or is hydraulically connected to MW1, MW3 or
MW4. Notwithstanding this, it is unknown how MW2 or MW5 are screened and
therefore no conclusions can be drawn as to which part of the aquifer is being
measured at either location.

Based on the groundwater level data it appears that groundwater flow direction
across the Site is generally to the south-west with the general Site topography.
However, given that it is unknown how the groundwater monitoring wells are
screened and whether the aquifer measured at each location is hydraulically
connected only limited reliance can be placed on this inferred groundwater flow
direction.

Groundwater Quality

Groundwater quality parameters (pH, temperature, dissolved oxygen, electrical
conductivity and oxidation reduction potential) have been measured at MW1,
MW2, MW3 and MW4 on a six monthly basis since mid 2003. ERM (2001) also
reported water quality results for the same four monitoring wells that were
measured in December 2000.

For the purpose of comparison the groundwater quality parameters reported in the
2008/2009 Annual Environmental Report (ERM, 2009) have been tabulated
against those reported by ERM in 2001 (ERM, 2001) 2000 by ERM in Table T2.
The results indicate some slight variation in the parameters between 2001 and
2008, however, overall it is noted that the range of results are within the water
guality parameters range that are typical for the Hawkesbury Sandstone as
provided in the Maroota Groundwater Study.

E3 also note that no calibration records for the water quality meter used by ERM to
measure the water quality parameters in any of the monitoring rounds have been
included in the Annual Environmental Management Reports or the previous ERM
reports on the Site. The absence of calibration records affects the reliance that
can be placed on the water quality data reported by ERM, however, it is
considered that it can be relied on for qualitative rather than quantitative purposes.
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2.8 Potential Sensitive Receptors

The Site is located within a region that comprises national parks and bushland,
extractive industry, agricultural uses and a local residential community. The
surrounding native bushland and the local residential populations are potentially
sensitive receptors to above ground impacts, such as noise and dust, generated
from the extractive operations that are conducted on the Site. However, for the
purposes of this report, it is necessary to identify potentially sensitive receptors to
groundwater migrating from the Site and the primary sensitive receptors have
been identified to potentially include local users of groundwater and nearby
groundwater dependant ecosystems. These are described in further detail below.

2.8.1 Local Groundwater Users

ERM (2001) reported that the results of a DLWC registered groundwater bore
search indicated that there were 15 registered bores within 1 km of the Site with
three of those bores located within 100 m of the Site. A review of the search
results indicates that the three closest registered bores to the Site have been
installed within the Deep Aquifer in sandstone at depths between 30 and 150 m
BNS and that of the remaining registered bores, only one located approximately 1
km to the south-east and one located 0.8 km to the north-east have been installed
in the Shallow Aquifer.

In addition, based on information provided by Dixon Sand it appears that two
groundwater production bores were installed on Lot 196 in 2003. Based on the
Bore Licence Forms provided to E3, it appears that these production bores
intersect groundwater present in the Deep Aquifer at various water bearing zones
at depths greater than 30 m BNS. Dixon Sand indicated that currently no
groundwater is extracted from these wells for any use on the Site and it is
unknown how much water has been historically extracted.

The Maroota Groundwater Study indicated that the Shallow Aquifer is known to be
used within the Maroota region as a ready and accessible supply of water for
agricultural and mining purposes. However, the results of ERM (2001) indicate
that in certain areas the Deep Aquifer is also used as a supply of water for
irrigation purposes.

A review of the groundwater levels measured by ERM from the network of existing
groundwater monitoring wells on the Site, conducted to comply with the SEMP
(ERM, 2005), indicated that the groundwater flow direction may be to the south-
west. The reliance that can be placed on this inferred flow direction is discussed
in further detail in Section 2.7.3, however, if this flow direction is reliable, then the
groundwater migrating from the Site is not migrating toward known nearby
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registered groundwater bores. Consequently, local groundwater use may not be a
receptor to groundwater migrating from the Site. However, no conclusions on this
can be drawn until groundwater flow directions can be confirmed.

2.8.2 Groundwater Dependent Ecosystems

Information on the groundwater dependant ecosystems present within the Maroota
region were provided in the Maroota Groundwater Study. The following
groundwater dependant ecosystems were identified:

»= Native bushland which in some areas and during dry periods is reliant on
access to groundwater through root systems and to spring discharges
sourced by groundwater from the Maroota Sand unit and from the
Hawkesbury Sandstone;

= Low-lying creek and cave systems which require ongoing damp conditions
from groundwater discharge to maintain conditions in which ferns and
similar species require; and

»  Wetlands and swamps systems located in lower lying areas which require
a continuity of groundwater supply to maintain flora and fauna.

Whilst it is noted that the Maroota Groundwater Study indicated that the closest
mapped groundwater dependent ecosystem to the Site is located approximately
500 m to the south of the Site, it is also evident that the Site, particularly Lot 196 is
directly surrounded to the west, north-west and south-west by groundwater
dependant ecosystems include native bushland and a creek located in the gully on
the south of Lot 196.

If the groundwater flow direction across the Site is considered to be to the west to
south-west then the groundwater dependant ecosystems identified above are a
sensitive receptor to groundwater migrating from the Site.
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3 Conceptual Site Model

The conceptual site model (CSM) has been developed to describe the conditions
on the Site and on Lot 196 so as to assist in the identification and assessment of
potential impacts to groundwater of the proposed extension of the extraction on
Lot 196. The CSM has been developed based on the information available at the
time of preparation of this report.

3.1 Site Conditions

The Site is located within a topographically high region that comprises a mixture of
land uses including national parks, state forest, agriculture, residential and
extraction and quarrying activities.

The Maroota region is underlain by two major geological units; the Maroota Sands
and the Hawkesbury Sandstone, and by two aquifer systems; the Shallow Aquifer
present in the Maroota Sands and by a Deep Aquifer present in the Hawkesbury
Sandstone. The Maroota Sands are understood to be limited in extent and as
such the Shallow Aquifer has a finite capacity for groundwater storage. Both the
groundwater present in the Shallow Aquifer and the Deep Aquifer are beneficially
used in the local region for agricultural purposes, irrigation and for quarry activities.

Based on the elevations of the undisturbed terrain surrounding the Site it is likely
that, prior to extraction activities, the highest areas of the Site were in the north-
west and in the north-east and were part of a series of ridges that formed
buttresses from the higher plateaus located to the north-west. It can be seen from
the existing surface topography and from the surrounding terrain that the overall
topography of the Site slopes down from between 180- 220 m AHD the north and
north-east to 140 to 160 m AHD in the south to south-west. On Lot 196 the slope
from north to south appears to be relatively steep towards the gully present along
the southern boundary of Lot 196. The current surface elevations on the areas
subject to excavation on Lot 196 have not been provided.

Logs of drilling undertaken at four locations across Lot 1 and Lot 2 and in two
locations on Lot 196, indicate that the Site is generally underlain by a shallow
horizon of non-water bearing clayey sands, silts and weathered sandstone that at
depths from 0.8 to 12 m BNS rapidly grades to massive sandstone. It is not clear
from the logs from Lots 1 and 2 where water bearing zone/s within the sandstone
were encountered and the absence of a geological log or data on the depth of the
well installed on Lot 196 (MW5) makes it difficult to draw any conclusions with
respect to the geology at this location or on the conditions or depth at which water
bearing zone/s are present underlying Lot 196 at this location. However, the logs
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for the production bores located on Lot 196 indicate that water-bearing zones were
encountered at depths greater than 30 m BNS.

Based on the logs of production bores located on Lot 196 and monitoring wells
located on Lots 1 and 2 it appears that the Maroota Sands unit and its Shallow
Aquifer do not underlie these areas of the Site, but rather that Lot 196 and the
remainder of the Site is underlain by a shallow and narrow non water bearing
unconsolidated horizon of weathered clays, sandstones and shales which may be
part of the Elluvival Sand unit that grades rapidly to massive sandstones of the
Hawkesbury Sandstone. The Maroota Groundwater Study indicated that the
Maroota Sand unit potentially only laterally extends to the very eastern parts of Lot
1 and Lot 2 and is not present underlying Lot 196.

Groundwater present in the Deep Aquifer in the Hawkesbury Sandstone
underlying the Site is expected to be confined to zones of relatively higher
permeability and it is likely that groundwater would flow along both vertical and
horizontal migration pathways within the sandstone. The numerous water bearing
zones indicated on the logs of the production bores located on Lot 196 confirms
the presence of such semi-confined to confined water bearing zones within the
Deep Aquifer underlying Lot 196. In addition, based on the potential depths of the
wells on Lots 1 and 2 and the groundwater levels measured, it may be likely that
the water bearing zone/s intersected and screened at these locations are also
present in semi-confined to confined conditions.

Given the absence of information, on logs for wells located on Lots 1 and 2, on the
depth at which water bearing zones were intersected, the unknown construction of
the groundwater monitoring wells present and the distances between each well it
is difficult to determine whether the wells and bores on the Site intersect the same
water bearing zone/s. Groundwater level fluctuations measured at the four well
locations on Lots 1 and 2, indicates that the groundwater at these locations may
have some hydraulic connection, however, the groundwater intersected on the
southern boundary of the extraction area on Lot 196 had little groundwater level
fluctuation and is unlikely to be hydraulically connected to the parts of the Deep
Aquifer intersected on Lots 1 and 2.

It is expected that the excavated surfaces of Lot 196 and Lot 29 would have some
influence on the local recharge rates to the underlying aquifer, however, not
enough information is currently available on the current surface levels, the
underlying geology or on the depth to groundwater for any conclusions to be
drawn on current or potential future rates of infiltration on Lot 196. Similarly, the
absence of such information precludes the establishment of an inferred
groundwater flow direction across the Site, however, based on current data and
the local topography it appears to be flowing to the south-west.
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The Maroota Groundwater Study provided estimates that the horizontal hydraulic
conductivity of the Deep Aquifer is 0.1 m/day and that the vertical hydraulic
conductivity of the Deep Aquifer is 0.001 m/day. These values were derived from
published data on sandstone aquifers and from some limited data collated from
the Maroota region. It appears that to date no hydraulic conductivity testing has
been undertaken on the Site and as such no specific comments can be made on
the potential rate of migration of groundwater present in the aquifer underlying the
Site.

The potentially sensitive receptors to groundwater migrating from beneath the Site
have been identified to include local users of groundwater and nearby
groundwater dependant ecosystems. As described above, the mechanisms for
the fate and transport of groundwater migrating from the Site have not been able
to be well defined, however, based on an assumption that groundwater is present
in the Deep Aquifer within the Hawkesbury Sandstone underlying the Site,
migration pathways would be both lateral and vertical. Based on published
hydraulic conductivity values and on the inferred groundwater flow direction, it is
considered that groundwater present in the Deep Aquifer underlying the Site would
migrate relatively slowly to the south-west and primarily affect nearby groundwater
dependant ecosystems.

3.2 Proposed Extension to Extraction Depths on Lot 196

It is understood that the proposed expansion of extraction activity is to increase
vertical extraction depths in the north-western area of Lot 196 “to a depth not
exceeding 2 metres above the highest recorded wet weather groundwater level'.

It is noted that a high wet weather groundwater level on Lot 196 has not yet been
established and while groundwater levels in the southern part of the extraction
area on Lot 196 have been monitored for a number of years, the absence of
information on the hydrogeological conditions at this location make it difficult to
calculate such a level. The monitoring data indicates that groundwater levels at
this location are between 4.5 to 5.5 m below the top of the well casing and are
therefore perhaps 3.5 to 4.5 m BNS. However, these groundwater levels are not
considered to be indicative of depth to water bearing zone/s and the geological
information for areas to the west and north of this location indicates that the depth
to water bearing zone/s is much greater and could be deeper than 30 m BNS. Itis
likely that the groundwater levels are indicative of the fact that the water bearing
zone/s intersected are present in semi-confined to confined conditions.

If the Maroota Sand Unit is present underlying Lot 196, then the depths to
groundwater reported by ERM may represent the depth to the water bearing zone
and could be used to establish the high wet weather groundwater level and
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subsequently the maximum depth of extraction. However, based on the
surrounding surface topography, the geological and water bearing zone
information provided on the production bore licences, the logs from Lots 1 and 2
and the information provided in the Maroota Groundwater Study, it is considered
that it is more likely that Lot 196 is directly underlain by a non-water bearing
shallow horizon of weathered sandstone and then the Hawkesbury Sandstone and
that the water bearing zone intersected by MW5 on Lot 196 is part of a confined or
semi-confined system of the Deep Aquifer and that the depths to groundwater
measured in MW5 are not representative of the depth to the water bearing or
saturated zone, which could be subsequently be defined as the high wet weather
groundwater level. It is considered that the depth to the high wet weather
groundwater level, present for the Deep Aquifer, beneath Lot 196 could be at
greater than 30 m BNS.
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4 Potential Impacts to Groundwater

The CSM for the Site and for Lot 196, as described in Section 3, has been
developed based on available information. Given the absence of sufficient
information on the geology underlying Lot 196 and the depth to the aquifer, a
number of assumptions were made in the CSM in relation to the type of aquifer
system that maybe present underlying Lot 196 and the Site. The CSM currently
indicates that Lot 196 is not directly underlain by the Maroota Sand unit or a
Shallow Aquifer, but rather is directly underlain by a narrow non-water bearing
weathered sandstone profile and perhaps a non-water bearing Ellunival Sand unit
that is directly underlain by the Hawkesbury Sandstone and a Deep Aquifer.

However, in identifying the potential impacts to groundwater of the proposed
extension of the depth of extraction on Lot 196, a highly conservative CSM has
been adopted that assumes the following:

= The Maroota Sands and the Shallow Aquifer maybe present directly
underlying Lot 196 and that it overlies the Hawkesbury Sandstone and the
Deep Aquifer;

= The rate of migration of groundwater present in the Shallow Aquifer is
within the published values for a sand aquifer; and

= The direction of groundwater flow within the Shallow Aquifer from Lot 196
may be to either the south-west, south or south-east.

Based on the above assumptions it is considered that the potential impacts to
groundwater of the proposed extension of the depth of extraction on Lot 196 are
as follows:

= |ncrease in recharge rates to the aquifer - via increased infiltration of
rate through the decrease in the thickness of the overlying materials and a
reduction in vertical infiltration distance;

= Change in aquifer properties — increased recharge rates may create
mounding of groundwater which may influence groundwater flow directions
and pathways and rates of migration;

= Increase in risk of change to groundwater quality — via changes in the
chemistry of water recharging to the aquifer due to the decrease in the
thickness of the overlying materials and a reduction in vertical infiltration
distance;

= Increase in risk of contamination of aquifer — from the equipment used
on Lot 196, in particular the equipment used in the extraction activities.
This risk is increased from the current risk of this occurring due to the

E3 Consulting Australia Pty Limited ABN 44 242 443 207

$09209.01_RPT_17Jun10

23



Preliminary Assessment of Potential Impacts to Groundwater of Proposed Extension of Dixon
Sand Operations, Lot 196 DP 752025, Maroota NSW

decrease in the thickness of the overlying materials and a reduction in
vertical infiltration distance;

» Increase in risk of adverse impact to potentially sensitive receptors -
from groundwater migrating from Lot 196 that has changed/been impacted.
Sensitive receptors may include local users of groundwater and nearby
groundwater dependant ecosystems.

It is considered that the potential impacts to groundwater provided above would
apply to Lot 196 regardless of the type and nature of the aquifer that is present
beneath Lot 196. However, it is also considered that the risk of these impacts to
groundwater are much greater if Lot 196 is underlain by the Maroota Sands and
the Shallow Aquifer, rather than if the Maroota Sands and the Shallow Aquifer are
not present underlying Lot 196 and that Lot 196 is directly underlain by the
Hawkesbury Sandstone and a Deep Aquifer. This is primarily due to the fact that
an aquifer present in alluvial materials such as those of the Maroota Sands has a
significantly higher vulnerability to impact due to its composition, properties and its
shallow nature than an aquifer present at depth within a massive bedrock such as
the Hawkesbury Sandstone.

The geology and the hydrogeological system underlying Lot 196 are currently not
well understood and the potential impacts to groundwater of the proposed
extension of the depth of extraction on Lot 196 cannot be adequately assessed
until further information is available on the sub-surface conditions at Lot 196. This
information could be provided by conducting well installation and monitoring works
on Lot 196, particularly in areas proximal to the proposed extraction areas. It is
recommended that at least one monitoring well is installed along the northern or
western boundary of the proposed extraction areas where extraction activities will
not extend to ensure that the well will not be destroyed during future quarrying
activities. The information from the drilling of this well will be able to be used in
conjunction with information from the production bore logs to determine the high
wet weather groundwater level underlying Lot 196.
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5 Limitations

This report has been prepared for the sole purpose of providing a preliminary
assessment of impacts to groundwater of proposed extension in depth of
extraction on Lot 196 DP 752025 at Maroota NSW in accordance with generally
accepted consulting practice. No other warranty or guarantee, expressed or
implied is made as to the advice indicated in this report.

This report should not be used for any other purpose by Nexus Environmental
Planning and Dixon Sand without our prior written consent. Accordingly, neither
E3 nor any member or employee of E3 accepts responsibility or liability in any way
whatsoever for the use of this report for any purpose other than that for which it
has been prepared.

This report should not be released to any other party, in whole or in part, without
the express written consent of E3. E3 accepts no liability or responsibility
whatsoever for or in respect of any use or reliance upon this report by any third

party.

E3 has relied upon and presumed accurate information provided by Nexus
Environmental Planning, Dixon Sand and/or any third party (or absence thereof) in
making the assumptions made in this report. Nothing in this report should be
taken to imply that E3 has verified or audited any of the information supplied to us
other than as expressly stated in this report. We have assumed this information to
be both adequate and accurate for the purposes of this report.

Where findings, observations and conclusions are based solely upon information
provided by Nexus Environmental Planning, Dixon Sand and/or a third party and
E3 do not accept, to the maximum extent permitted by law, any liability for any
losses, claims, costs, expenses, damages (whether in statute, in contract or tort
for negligence or otherwise) suffered or incurred by Nexus Environmental
Planning, Dixon Sand or any third party as a result of or in connection with E3’s
reliance on any such the information to the extent that such information is false,
misleading or incomplete and E3 give no warranty or guarantee, express or
implied as to such findings, observations and conclusions.

If further information becomes available, or additional assumptions need to be
made, E3 reserves its right to amend any statements or opinions made in this
report.
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FIGURES

Figure F1: Site Location

Figure F2: Site Layout
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TABLES

Table T1: Summary of Groundwater Elevation Results

Table T2: Groundwater Quality 2001 v 2008
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Table: T1
Client: Nexus Environmental Planning
Project: S09209

Groundwater Gauging-Summary-(incemplete-data) -

]

\Well ID MW1 MW2 MW3 MW4 MW5 RAIN
Date Installed Nov-00 Nov-00 Aug-98 Aug-98 Aug-98 FALL
Natural Surface Elevation (AH! 182.67 215.42 195.36 187.42 Not Known DATA
TOC Elevation (AHD) 182.98 215.80 196.45 188.43 167.44
DATE MEASURED Depth from Elevation Depth from Elevation Depth from Elevation Depth from Elevation Depth from Elevation
TOC (m) (AHD) TOC (m) (AHD) TOC (m) (AHD) TOC (m) (AHD) TOC (m) (AHD)
29/09/1998 NA NA NA NA NA 178.77 NA 168.66 NA NA NA|
6/10/1998 NA NA NA NA NA 178.73 NA 168.69 NA NA NA|
14/10/1998 NA NA NA NA NA 178.77 NA 168.69 NA NA NA|
19/10/1998 NA NA NA NA NA 178.76 NA 168.72 NA NA NA|
28/10/1998 NA NA NA NA NA 178.77 NA 168.73 NA NA NA|
21/12/1998 NA NA NA NA NA 179.47 NA 168.79 NA NA NA|
5/12/2000 NA NA NA NA NA 180.45 NA 176.22 NA NA NA|
14/05/2001 NA NA NA NA NA 180.03 NA 175.29 NA NA NA|
1/07/2003 NA 177.50 NA 192.00 NA 177.70 NA 175.00 NA NA 63.8
1/08/2003 NA 177.50 NA 191.90 NA 177.70 NA 174.80 NA NA 31.4]
1/09/2003 NA 177.50 NA 191.90 NA 177.70 NA 174.50 NA NA 5.6
1/10/2003 NA 177.50 NA 192.00 NA 177.70 NA 174.30 NA NA 77.8
1/11/2003 NA 177.00 NA 191.00 NA 177.20 NA 174.00 NA NA 84.4]
1/12/2003 NA 177.50 NA 191.80 NA 178.00 NA 174.80 NA NA 116.4
1/01/2004 NA 177.50 NA 191.80 NA 177.70 NA 174.00 NA NA 98.2
1/02/2004 NA 177.50 NA 192.00 NA 177.70 NA 174.00 NA NA 126
1/03/2004 NA 177.50 NA 191.80 NA 177.70 NA 174.00 NA NA 45.8
1/04/2004 NA 177.50 NA 191.00 NA 178.00 NA 174.00 NA NA 12.8
1/05/2004 NA 177.50 NA 191.80 NA 177.70 NA 174.00 NA NA 13
1/06/2004 NA 177.50 NA 191.00 NA 177.70 NA 174.00 NA NA 5
1/07/2004 NA 177.50 NA 191.00 NA 177.70 NA 174.00 NA NA NA
6/08/2004 6.00 176.98 24.00 191.80 19.00 177.45 14.80 173.63 4.80 NC 4.3
8/09/2004 6.00 176.98 23.80 192.00 18.80 177.65 14.90 173.53 5.00 NC 22.1
7/10/2004 6.00 176.98 23.90 191.90 19.00 177.45 15.00 173.43 5.00 NC 198
10/11/2004 5.80 177.18 23.80 192.00 19.20 177.25 15.60 172.83 4.80 NC 70.5
13/12/2004 6.20 176.78 22.00 193.80 19.30 177.15 15.80 172.63 4.50 NC 116.5
18/01/2005 6.40 176.58 23.50 192.30 18.20 178.25 16.00 172.43 4.80 NC 93
14/02/2005 6.50 176.48 23.80 192.00 19.80 176.65 15.90 172.53 5.60 NC 199
15/03/2005 6.50 176.48 23.00 192.80 19.80 176.65 15.90 172.53 5.00 NC 76
13/04/2005 6.50 176.48 22.80 193.00 19.80 176.65 15.90 172.53 4.80 NC 23.5
10/05/2005 6.40 176.58 23.50 192.30 19.70 176.75 16.00 172.43 5.10 NC 56
6/06/2005 6.50 176.48 23.90 191.90 19.90 176.55 16.20 172.23 5.20 NC 74
4/07/2005 6.50 176.48 21.20 194.60 19.90 176.55 16.30 172.13 5.20 NC 2.8
2/08/2005 6.70 176.28 23.00 192.80 19.90 176.55 16.40 172.03 5.20 NC 1.8
1/09/2005 6.54 176.44 23.20 192.60 19.90 176.55 16.66 171.77 5.46 NC 34.8
4/10/2005 6.65 176.33 23.90 191.90 19.90 176.55 16.70 171.73 5.60 NC 72.2
31/10/2005 6.70 176.28 23.50 192.30 20.10 176.35 16.80 171.63 5.40 NC 112.4
30/11/2005 6.60 176.38 17.80 198.00 20.10 176.35 16.62 171.81 4.94 NC 9.4
28/12/2005 6.70 176.28 21.80 194.00 20.10 176.35 16.70 171.73 4.90 NC 82.4
25/01/2006 6.70 176.28 21.90 193.90 20.23 176.22 16.70 171.73 4.80 NC 41.6]
3/03/2006 6.70 176.28 23.00 192.80 20.25 176.20 16.80 171.63 4.95 NC 40
5/04/2006 6.70 176.28 23.40 192.40 20.34 176.11 16.95 171.48 5.53 NC 10.4
5/05/2006 6.70 176.28 23.30 192.50 20.31 176.14 16.00 172.43 5.13 NC 14.6
5/06/2006 7.05 175.93 20.40 176.05 5.45 NC 32
4/07/2006 7.10 175.88 24.05 191.75 20.45 176.00 16.90 171.53 5.50 NC 25.6
7/08/2006 7.20 175.78 23.00 192.80 20.40 176.05 17.20 171.23 5.50 NC 21.2
4/09/2006 7.17 175.81 23.51 192.29 20.52 175.93 17.08 171.35 5.38 NC 106
4/10/2006 7.12 175.86 22.80 193.00 20.60 175.85 17.07 171.36 5.15 NC 8.4
6/11/2006 7.20 175.78 21.49 194.31 20.63 175.82 17.20 171.23 5.43 NC 24.2
7/12/2006 7.18 175.80 22.60 193.20 20.75 175.70 17.35 171.08 5.64 NC 40.4]
2/01/2007 7.35 175.63 23.70 192.10 20.78 175.67 17.43 171.00 5.34 NC 32.2
3/02/2007 7.40 175.58 23.00 192.80 20.80 175.65 5.30 NC 133.8
27/02/2007 7.40 175.58 19.00 196.80 20.88 175.57 17.15 171.28 5.36 NC 67.2
28/03/2007 7.41 175.57 20.75 195.05 20.94 175.51 17.35 171.08 5.39 NC 41.4]
1/05/2007 7.44 175.54 20.88 194.92 21.00 175.45 17.52 170.91 5.46 NC 24.2
1/06/2007 7.51 175.47 23.14 192.66 21.04 175.41 17.50 170.93 5.30 NC 246.8|
2/07/2007 7.04 175.94 15.40 200.40 20.86 175.59 16.80 171.63 4.91 NC 16.2
1/08/2007 6.78 176.20 17.50 198.30 20.68 175.77 16.80 171.63 5.37 NC 107.4
31/08/2007 6.45 176.53 16.10 199.70 20.45 176.00 16.52 171.91 5.16 NC 25.6
2/10/2007 6.25 176.73 18.35 197.45 20.43 176.02 16.53 171.90 5.33 NC 14.8
6/11/2007 6.26 176.72 19.98 176.47 16.65 171.78 5.09 NC 96.8
14/12/2007 6.20 176.78 17.95 197.85 19.80 176.65 16.57 171.86 4.95 NC 140
2/01/2008 5.78 177.20 17.45 198.35 19.51 176.94 16.49 171.94 4.50 NC 13.4
11/02/2008 5.32 177.66 15.43 200.37 19.10 177.35 16.23 172.20 4.52 NC 111
15/03/2008 5.07 177.91 16.00 199.80 18.72 177.73 16.20 172.23 4.88 NC 43.4]
12/04/2008 5.15 177.83 15.60 200.20 18.40 178.05 16.18 172.25 5.04 NC 104.4
16/05/2008 4.67 178.31 15.76 200.04 18.16 178.29 16.10 172.33 5.11 NC 6.4
31/05/2008 4.57 178.41 16.55 199.25 18.10 178.35 15.96 172.47 5.25 NC 6.4
28/06/2008 4.25 178.73 15.40 200.40 17.67 178.78 15.75 172.68 5.20 NC 94.6
28/07/2008 4.30 178.68 16.60 199.20 18.20 178.25 15.95 172.48 5.05 NC NA
30/08/2008 4.37 178.61 16.43 199.37 18.38 178.07 16.02 172.41 5.15 NC NA|
2/10/2008 4.41 178.57 16.70 199.10 18.50 177.95 16.08 172.35 5.20 NC NA|
5/11/2008 4.39 178.59 16.72 199.08 18.56 177.89 16.06 172.37 5.17 NC NA|
4/12/2008 4.43 178.55 16.71 199.09 18.59 177.86 16.09 172.34 5.23 NC NA|
24/01/2009 4.46 178.52 16.77 199.03 18.65 177.80 16.11 172.32 5.27 NC NA|
28/02/2009 4.46 178.52 16.75 199.05 18.61 177.84 16.10 172.33 5.24 NC NA|
24/03/2009 4.45 178.53 16.73 199.07 18.60 177.85 16.08 172.35 5.22 NC NA|
30/04/2009 4.47 178.51 16.70 199.10 18.62 177.83 16.18 172.25 5.23 NC NA|
29/05/2009 4.46 178.52 16.71 199.09 18.62 177.83 16.20 172.23 5.25 NC NA|
4/07/2009 4.47 178.51 16.72 199.08 18.61 177.84 16.20 172.23 5.25 NC NA|
31/07/2009 4.47 178.51 16.71 199.09 18.62 177.83 16.21 172.22 5.26 NC NA|
10/09/2009 4.48 178.50 16.72 199.08 18.63 177.82 16.21 172.22 5.27 NC NA|
16/10/2009 4.47 178.51 16.73 199.07 18.62 177.83 16.22 172.21 5.26 NC NA|
10/12/2009 4.76 178.22 15.30 200.50 18.18 178.27 16.63 171.80 4.85 NC NA|
15/01/2010 4.77 178.21 15.33 200.47 18.20 178.25 16.62 171.81 4.87 NC NA
Minimum AHD 175.47 191.00 175.41 168.66 NC
Maximum AHD 178.73 200.50 180.45 176.22 NC
Minimum mBNS 3.94 14.92 14.91 11.20 4.50
Maximum mBNS 7.20 24.42 19.95 18.76 5.64

Notes:
AHD = Australian Height Datum

Rainfall data from ERM reports.

S09209 TablesT1

TOC = Top of Casing

NA = Data not available

mBNS = metres Below Natural Surface
Highlighted values are apporximate values based on graphs in ERM Annual Environmental Management Plan 7 July 2003 to 6 July 2004, October 2004

NC = Not Calculable
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Table: T2

Client: Nexus Environmental Planning
Project: S09209

Site Location: Old Northern Rd, Maroote

Parameter pH EC (uS/cm) DO (mg/L) ORP (mV) T (C)

Date Measured 2001 2008 2001 2008 2001 2008 2001 2007* 2001 2008
Well ID

MW1 4.17 4.06 236.00 205.90 1.45 2.63 364 597 18.17 18.70
MW2 3.90 3.65 731.00 469.00 6.04 4.63 412 523 20.91 17.20
MW3 4.63 5.55 144.00 206.80 5.39 4,72 342 447 22.76 16.60
MW4 4.37 5.14 60.00 104.10 6.19 5.99 324 408 22.31 17.50
Notes:

EC = Electrical Conductivity in microSiemens per centimetre

DO = Dissolved Oxygen in milligrams per Litre

ORP = Oxidation Reduction Potential in millivolts

T = Temperature in degrees Centigrade

* = No readings were reported for 2008. readings from 2007 were adopted.

"' = Data not available

2001 = ERM Australia Pty Ltd; August 2001; Proposed Extension of Sand Operations, Lots 1 and 1 DP 547255, Old Northern Road, Maroota, Environmental Impact Statement
2008 = ERM Australia Pty Ltd; July 2009; Dixon Sand Quarries on Old Northern Road & Haerses Road, Maroota, Annual Environmental Management Report 2007/08

S09209 TablesT2 Page 1 of 1 17/06/2010



Preliminary Assessment of Potential Impacts to Groundwater of Proposed Extension of Dixon
Sand Operations, Lot 196 DP 752025, Maroota NSW

PLATES

Plate P1: Lot 196 Extraction area looking approximately north

Plate P2: Lot 196 looking north along eastern boundary
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Preliminary Assessment of Potential Impacts to Groundwater of Proposed Extension of Dixon
Sand Operations, Lot 196 DP 752025, Maroota NSW

Appendix A — Rainfall Data
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Monthly Rainfall (millimetres)
MAROOTA (OLD TELEGRAPH ROAD)

Station Number: 067014 - State: NSW - Opened: 1925 - Status: Open - Latitude: 33.46°S - Longitude: 151.00°E - Elevation: 203 m

Year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
1925 0.0 59.2 104 30.5 92.1 11.9
1926 419 6.9 238.6 114.6 113.8 28.4 54.8 20.0 49.0 9.2 6.1 223.1 906.4
1927 98.5 15.3 457 401.3 20.2 155 51 0.0 285 35.8 175.9 0.0 841.8
1928 42.0 0.0 116.1 132.4 10.7 115.6 734 58 4.8 49.9 15.0 14.0 579.7
1929 0.0 379.0 483 61.0 19.8 83.1 44.2 925 60.0 180.3 72.3 23.7 1064.2
1930 66.6 22.7 136.3 29.5 35.0 294.9 72.9 221 35 68.1 231 117.5 892.2
1931 27.2 75.6 156.8 282.2 73.0 12.2 230.0 15.3 65.7 57.4 103.0 84.7 1183.1
1932 10.7 735 113.1 96.0 13.7 101 10.6 74.7 155.6 70.6 58.4 42.4 729.4
1933 152.7 19.8 64.0 93.8 66.1 37.8 88.2 8.4 119.8 53.8 1120 1239 940.3
1934 76.3 178.3 55.9 92.6 52.8 58.1 158.4 82.6 154.1 57.3 120.1 73.2 1159.7
1935 56.3 82.7 57.9 233 33 111 28.3 6.3 52.4 101.1 54.4 92.3 569.4
1936 136.9 97.1 92.6 66.0 53.7 61.9 19.2 10.6 185 17.9 0.5 115.0 689.9
1937 62.0 64.9 118.6 439 15.8 2104 36.3 74.7 8.7 54.0 157.3 100.1 946.7
1938 201.3 76.2 284 55.3 105.5 0.0 23.3 101.9 20.8 83.5 50.9 31.6 778.7
1939 70.9 0.0 192.4 89.5 154 105 104 37.6 41.4 55.1 73.7 234 620.3
1940 55.4 13.7 4.8 160.3 23.8 2.0 15.5 27.0 74.9 37.9 60.9 220.8 697.0
1941 121.0 54.6 32.7 62.6 13.7 28.7 153 17.9 39.1 49.0 445 221 501.2
1942 6.1 59.7 437.7 0.0 23.1 63.3 43.7 15.2 34.0 220.3 179.5 35.2 1117.8
1943 68.0 19.8 18.8 41.4 370.1 11.0 15 92.0 114.8 338 1211 76.5 968.8
1944 46.7 46.5 21.6 51.0 53.9 84 39.2 80.7 97.6 15.2 84 0.0 469.2
1945 177.8 110.7 39.6 89.2 813 300.0 45.2 15 535 76.7
1946 317 76.2 94.5 432.6 33.0 99.1 0.0 0.0 18.4 37.7 87.5
1947 204.4 36.6 82.5 455 254 12.0 28.9 23.6 39.1 131.0 375.0
1948 178.3 61.5 429 21.6 111.9 134.6 4.8 12.2 98.1 79 24.7 80.4 778.9
1949 249.2 161.6 125.1 37.2 113.7 353.8 68.6 85.6 125.1 57.8 88.3 79.3 1545.3
1950 175.7 244.4 130.4 103.8 56.8 4454 149.4 50.0 66.7 137.4 208.3 53 1773.6
1951 395.5 78.3 141.6 153 32.0 240.8 26.4 2.0 77.3 25.7 9.9 33.8 1078.6
1952 23.3 44.2 140.7 155.9 18.1 96.0 250.6 336.2 4.0 93.9 38.3 48.2 1249.4
1953 48.2 85.7 318 72 15 0.8 17.8 19.6 47.8 66.8 24.9 18 353.9
1954 215.1 36.1 30.4 26.7 10.2
1960 0.0
1964 21.6 3229 10.2 35.2 131 85.0 140.9 65.5
1965 35.1 6.8 21 485 18.0 63.0 119.6 0.8 79.3 169.0 18.6 85.3 646.1
1966 14.5 98.6 42.9 83.3 35.6 39.1 16.8 42.0 24.7 44.3 77.5 78.3 597.6
1967 59.2 90.5 185.2 22.6 239 160.9 24.8 177.2 22.8 714 17.1 13.6 869.2
1968 212.1 31.2 37.9 22.6 129.1 155 31.0 18.1 19.8 26 34.8 92.8 647.5
1969 26.9 191.6 121.8 99.0 419 148.9 21.2 163.1 29.9 98.2 191.0 30.2 1163.7
1970 1574 20.1 85.6 14.0 14.8 21.3 42.7 80.3 174.0 33.6 68.8 190.4 903.0
1971 136.5 89.2 62.9 345 135.1 9.4 21.6 231 29.9 51 60.3 132.3 739.9
1972 354.4 68.1 99.3 57.1 36.0 50.8 18 35.7 13.7 158.0 66.8 33.3 975.0
1973 100.6 287.7 55.4 20.2 19.0 42.6 725 60.4 56.4 152.6 104.5 94.1 1066.0
1974 174.5 70.4 220.8 179.4 165.2 208.6 6.2 29.8 18.8 53.8 62.2 04 1190.1
1975 144 159.8 82.4 60.4 16.2 179.0 72.6 39.4 354 99.4 42.0 18.2 819.2
1976 205.2 213.2 232.2 38.0 8.8 78.8 62.6 17.8 51.9 153.7 63.2 218 1147.2
1977 45.4 136.7 164.2 5.8 188.8 94.0 10.0 22.8 50.3 104 35.0 10.9 774.3
1978 288.4 254 360.4 19.8 96.2 305.8 74 218 158.6 65.8 137.0 23.0 1509.6
1979 85.6 235 1255 23.0 111.8 111.2 7.8 82 38.2 253 231 4.0 587.2
1980 69.1 57.4 29.2 9.6 103.8 57.4 24.3 7.0 4.3 61.5 29.2 138.5 591.3
Quality control: 12.3 Done & acceptable, Not completed or unknown

© Copyright Commonwealth of Australia 2010, Bureau of Meteorology.

Prepared in 2010 using Climate Data Online, Bureau of Meteorology http://www.bom.gov.au/climate/averages.

Contact us using details on http://www.bom.gov.au/climate/how/contacts.shtml.

We have taken all due care but cannot provide any warranty nor accept any liability for this information.

http://www.bom.gov.au/other/copyright.shtml Page 1 of 3
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Monthly Rainfall (millimetres)
MAROOTA (OLD TELEGRAPH ROAD)

Station Number: 067014 - State: NSW - Opened: 1925 - Status: Open - Latitude: 33.46°S - Longitude: 151.00°E - Elevation: 203 m

Year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
1981 174.8 251.4 14.2 137.2 101.7 23.6 334 6.6 7.6 150.2 136.2 78.2 1115.1
1982 78.2 43.6 195.0 29 20 21.6 20.0 04 131.4 46.8 4.0 15.0 560.9
1983 29.6 88.4 179.2 73.0 109.6 45.4 234 14.6 52.8 121.6 57.2 111.2 906.0
1984 153.6 124.8 145.4 107.8 64.2 50.8 146.0 13.0 33.2 26.0 144.4 62.8 1072.0
1985 18 62.9 36.4 157.8 89.8 73.8 26.3 16.2 54.5 146.8 79.8 66.2 812.3
1986 138.8 40.4 12.6 29.2 37.8 11.0 25.6 497.4 59.4 21.0 205.3 141 1092.6
1987 38.6 815 146.6 51.0 454 51.0 24.6 240.0 94 174.6 110.6 60.2 1033.5
1988 170.5 159.8 82.0 467.2 93.0 45.0 115.0 111.2 0.6 82.2 176.4
1989 1254 83.7 173.8 246.9 79.0 162.4 19.2 0.4 19.8 68.8 95.0
1990 100.8 464.9 145.0 239.6 107.3 10.4 112.2 190.8 99.4 32.8 42.2 91.2 1636.6
1991 94.5 52.9 38.2 105 42.0 145.6 67.6 45 19.0 10.8 41.9 195.4 722.9
1992 59.5 464.6 64.6 147.5 14.0 66.0 9.6 318 145 21.0 117.2 166.0 1176.3
1993 82.4 63.4 74.3 36.6 12.4 20.7 59.6 475 56.9 53.6 91.2 68.3 666.9
1994 46.6 112.7 17.2 98.7 22.0 285 69.0 12.8 24 234 66.4 69.8 569.5
1995 1195 55.9 200.6 14.0 141.3 50.0 0.0 0.0 1475 18.0 99.6
1996 50.0 66.6 26.0 103.7 41.5 50.6 157.5 92.0 33.8 82.6 47.6
1997 96.0 171.0 4.0 12.0 48.0 51.0 84.0 5.0
1999 42.4 63.9 173.7 99.0
2000 379 230.8 135 32.2 191.0
2001 123.0
2002 51.0 245.0 46.0 46.0 14.0 21.0 0.0 75.0
2003 20.8 74.6 60.1 47.2 39.2 6.0 88.2 91.2 84.3
2004 82.8 137.6 61.7 16.7 8.0 21.8 216.2 85.2 106.1
2005 84.5 1334 91.4 34.6 51.1 60.8 2.6 49.8 98.0 134.2
2006 57.6 14.8 36.4 33.0 153.8 104 34.1 59.2
2007 425 183.5 102.4 59.8 20.4 365.5 37.6 101 120.6 203.6
2008 128.2 66.8 132.0 7.3 135.8 22.8 43.1 93.6 72.6 87.7
2009 53.8 166.0 39.2 107.2 145.0 53.0 20.2 4.4 9.6 108.4 20.6 92.4 819.8

Quality control: 12.3 Done & acceptable, Not completed or unknown
© Copyright Commonwealth of Australia 2010, Bureau of Meteorology.
Prepared in 2010 using Climate Data Online, Bureau of Meteorology http://www.bom.gov.au/climate/averages.
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http://www.bom.gov.au

Monthly Rainfall (millimetres)
MAROOTA (OLD TELEGRAPH ROAD)

Station Number: 067014 - State: NSW - Opened: 1925 - Status: Open - Latitude: 33.46°S - Longitude: 151.00°E - Elevation: 203 m

Statistics for this station calculated over all years of data

Jan Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec | Annual
Mean| 96.9| 110.2] 101.0] 84.8| 60.3] 924| 46.8| 523| 542| 66.7| 782 778 904.6
L owest 0.0 0.0 21 0.0 15 0.0 0.0 0.0 0.4 0.6 0.0 0.0 353.9
5th percentile 8.2 8.9 132 8.3 7.6 8.7 1.6 0.6 4.1 6.5 7.1 2.6 540.0
10th percentile|  20.2 19.8 21.0 13.8 12.1 10.3 57 4.0 7.4 10.4 16.9 11.6 572.6
Median| 736/ 783| 820 56.2| 4200 51.0f 264| 228 402 538 688 741 880.7
90th percentile] 180.6] 226.8| 196.1| 162.2| 116.9] 262.4| 113.6| 113.0| 125.7| 153.7| 145.7| 169.1 1188.0
95th percentile] 232.5| 276.8] 231.6] 266.3| 143.5| 317.8| 148.6| 185.4| 154.0{ 174.1] 185.8| 200.7 1522.1
Highest| 395.5| 464.9| 437.7| 467.2| 370.1| 445.4| 250.6] 497.4| 174.0] 220.3| 208.3] 375.0 1773.6

Statistics calculated over the period 1961-1990

Jan Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec | Annual
Mean| 115.1| 114.3| 116.8] 86.6] 70.2| 89.0] 415/ 685 511] 752 779/ 66.8 935.7
L owest 1.8 6.8 21 2.9 2.0 9.4 1.8 04 0.4 0.6 4.0 04 560.9
5th Percentile] 144 210/ 13.0 6.8] 106/ 10.6 6.5 2.2 5.3 33| 175 6.1 587.8
10th percentile] 20.7| 245| 21.7| 118 15.6| 137 7.6 6.8 8.7 83| 213 125 593.2
Median| 100.7| 86.1| 110.6] 49.8| 64.2| 510/ 247 23.0/ 354 615 66.8/ 655 904.5
90th percentile] 208.6] 232.3| 207.9] 209.5| 131.5| 190.8| 113.6/ 184.0| 119.3| 155.4| 142.3| 134.8 1182.2
95th percentile] 269.3| 278.6] 229.4| 245.1| 156.2| 276.6| 118.4| 227.7| 150.4| 165.7| 177.0| 165.0 1461.7
Highest| 354.4| 464.9| 360.4| 467.2| 188.8] 322.9| 146.0| 497.4| 174.0] 174.6| 205.3] 1904 1636.6

1) Calculation of statistics
Summary statistics, other than the Highest and Lowest values, are only calculated
if there are at least 20 years of data available.
2) Gaps and missing data
Gaps may be caused by a damaged instrument, a temporary change to the site operation, or
due to the absence or illness of an observer.
3) Further information
http://www.bom.gov.au/climate/cdo/about/about-rain-data.shtml.
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Monthly Rainfall (millimetres)
GLENORIE (OLD NORTHERN RD)

Station Number: 067010 - State: NSW - Opened: 1902 - Status: Open - Latitude: 33.59°S - Longitude: 151.01°E - Elevation: 170 m

Year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
1914 373
1927 0.8 13.0 71.2 1614 63.9
1928 4.5 189.9 103.1 315 19.2 182.5 104.7 17.0 5.6 43.7 7.9 48.3 797.9
1929 10.5 332.0 73.1 58.7 79.8 69.8 46.5 76.3 51.9 150.3 66.0 315 1046.4
1930 712 10.9 95.8 59.2 43.9 193.9 65.9 30.0 25 62.2 32.8 106.3 774.6
1931 62.9 45.0 265.7 280.0 84.6 17.6 291.6 8.9 71.0 38.0 174.6 65.7 1405.6
1932 4.1 1325 81.4 74.5 14.4 17.2 51.7 59.7 52.7 13.7
1933 1184 6.9 49.8 97.0 17.0 92.5 429 63.8 108.5 77.2 75.7
1934 775 163.2 29.5 116.2 154 229.5 204.4 164.0 60.6 934 315
1935 92.7 201.7 38.6 214 29 32.3 13.8 2.6 43.8 75.1 65.7 82.2 672.8
1936 125.2 137.7 117.6 64.1 59.6 72.9 155 25.1 20.3 36.4 3.0 82.2 759.6
1937 52.7 87.5 130.2 67.6 6.1 239.9 35.6 76.1 14.5 76.4 53.3 47.0 886.9
1938 179.1 26.9 40.3 45.1 89.6 6.9 36.9 106.2 37.1 92.9 27.2 24.5 712.7
1939 63.8 15 242.1 120.3 275 6.9 14.7 4.7 39.1 60.8 323 27.7 681.4
1940 33.8 16.5 48.8 55.4 279 12.7 16.9 254 76.5 26.8 74.4 211.6 626.7
1941 129.5 57.3 324 83.4 21.1 318 21.6 24.6 318 45.0 21.0
1942 15.0 571.3 26.7 231 76.5 41.9 19.3 26.2 292.7 1434 48.7
1943 57.2 218 20.7 29.5 39%4.1 15.2 54 150.6 137.3 417 168.1 120.2 1161.8
1944 40.1 30.7 58.7 38.1 711 0.0 0.0 84.3 45.6 114 0.0 59 385.9
1945 1254 99.4 27.7 101.7 80.3 276.9 52.5 319 13 26.9 64.7 47.2 935.9
1946 254 51.8 106.6 390.9 32.0 136.1 0.0 0.5 38.1 414 65.1 9.6 897.5
1947 28.0 157.7 33.2 93.7 39.9 13.9 9.2 21.9 25.6 37.7 97.8 299.3 857.9
1948 177.3 37.8 85.6 12.8 120.9 106.5 0.0 3.6 50.1 8.1 4.8 59.7 667.2
1949 270.7 88.1 109.8 17.3 101.6 307.8 72.1 82.1 126.9 37.2 73.7
1950 134.9 194.5 111.9 116.2 78.9 504.3 167.3 40.8 66.0 82.4 125.9 58.1 1681.2
1951 397.8 49.3 100.6 6.6 61.7 297.7 12.0 34.3 54.0 214 7.9 18 1045.1
1952 48.5 124.1 187.5 23.6 141.4 268.5 302.8 175 86.4 18.6
1953 172.6 32.6 13.0 444.2 0.0 20.6 17.5 24.3 45.0 28.0
1954 251.9 16.3 10.1 20.6 10.9 80.4 213 30.9 1321 120.6
1960 0.0
1961 49.1 59.2 935 57.1 13.2 42.2 36.4 187.3 26.9 93.2 307.8 157.5 1123.4
1962 159.3 1395 53.0 34.6 249.8 20 63.3 99.8 90.9 44.9 8.8 159.4 1105.3
1963 115.9 113.9 267.4 232.3 196.8 155.6 49.1 201.2 58.6 47.3 225 194.7 1655.3
1964 71.6 19.9 139.7 88.3 24.7 3714 9.5 19.8 14.3 80.4 121.8 48.3 1009.7
1965 210 110 38 70.7 234 88.5 1525 14.8 725 190.8 22.3 72.2 7435
1966 21.6 103.2 85.4 110.3 51.8 83.4 10.9 40.7 33.8 75.1 103.7 78.8 798.7
1967 140.9 145.7 141.3 23.9 27.0 185.8 25.8 217.5 53.0 65.9 32.3 21.3 1080.4
1968 173.8 35.6 66.0 17.8 151.5 101 35.2 204 104 0.8 26.1 122.1 669.8
1969 79.5 1914 90.2 1215 39.0 150.3 17.9 159.6 49.4 124.9 220.7 12.0 1256.4
1970 208.8 20.0 62.2 315 15.7 14.6 0.0 24.9 215.6 215 87.6 192.1 894.5
1971 147.8 1717 69.0 434 114.3 17.6 220 23.6 30.2 21 713 141.3 854.3
1972 278.7 68.6 132.3 73.1 41.7 65.1 28 41.4 17.6 188.9 85.9 47.9 1044.0
1973 74.3 287.8 371 14.2 26.2 385 89.6 64.3 27.0 132.9 117.3 46.2 955.4
1974 168.6 86.8 192.4 161.9 173.2 246.0 7.0 29.2 20.4 50.0 72.6 19.0 1227.1
1975 18.6 103.3 101.0 62.2 20.8 197.6 132.2 21.6 56.0 145.0 32.0 224 912.7
1976 216.6 286.9 293.2 26.8 20.8 92.0 100.6 254 35.6 174.8 49.2 34.6 1356.5
1977 1253 163.6 1711 6.6 158.4 1138 18 212 46.4 136 33.2 51.2 906.2
1978 301.0 8.7 370.2 45.2 1214 334.5 9.2 20.0 143.6 62.6 154.0 76.4 1646.8
Quality control: 12.3 Done & acceptable, Not completed or unknown
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Monthly Rainfall (millimetres)
GLENORIE (OLD NORTHERN RD)

Station Number: 067010 - State: NSW - Opened: 1902 - Status: Open - Latitude: 33.59°S - Longitude: 151.01°E - Elevation: 170 m

Year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec | Annual
1979 774 27.0 98.4 174 98.6 113.2 9.8 84 37.0 19.0 33.0 10.6 549.8
1980 104.0 52.0 32.8 12.0 132.0 57.6 34.2 9.5 14 79.4 29.8 129.0 673.7
1981 120.3 186.8 16.0 127.8 138.2 27.0 34.7 9.2 3.6 184.0 166.4 44.0 1058.0
1982 77.6 54.9 195.2 2.8 11 34.2 20.6 10 170.0 59.0 7.0 18.0 641.4
1983 14.3 52.4 1404 56.6 1115 49.7 13.1 114 53.0 111.2 26.8 116.0 756.4
1984 217.7 143.7 163.1 90.9 58.7 89.6 155.8 75 49.6 22.8 186.6 45.0 1231.0
1985 10.7 20.7 419 185.3 106.8 95.2 42.4 22.7 715 164.4 84.8 58.4 904.8
1986 160.3 224 11.6 30.0 40.0 9.9 36.4 328.8 60.8 57.0 231.6 24.0 1012.8
1987 45.4 56.6 153.4 52.0 714 452 34.8 307.8 11.8 196.3 115.6 67.4 1157.7
1988 204.2 164.5 64.5 432.0 106.5 51.4 128.6 42.4 122.2 0.0 139.2 154.2 1609.7
1989 1034 438 157.8 300.6 115.0 155.6 18.2 324 104 212 45.6 64.2 1068.2
1990 92.6 539.4 80.2 262.6 122.0 16.6 80.4 182.8 131.4 40.0 244 51.0 1623.4
1991 51.0 59.0 26.6 10.9 40.9 221.6 58.8 1.0 6.4 9.5 38.6 1834 707.7
1992 40.9 354.0 56.0 774 194 80.8 6.4 17.9 14.2 40.4 95.8 170.2 973.4
1993 58.0 101.3 115.0 40.8 154 23.6 64.3 56.6 53.3 71.8 71.0 56.6 7271.7
1994 48.2 106.3 73.6 90.6 25.8 57.6 344 10.8 6.6 24.8 54.2 105.0 637.9
1995 1138 64.2 231.6 194 1304 54.0 3.0 10 155.2 22.8 784 89.6 963.4
1996 126.0 47.4 46.8 36.0 111.6 354 58.6 124.2 93.0 26.2 98.4 458 849.4
1997 115.6 177.0 18.2 5.0 51.0 52.4 77.2 2.8 90.6 56.0 29.8 54.4 730.0
1998 96.6 36.2 8.8 1084 313.2 89.6 73.7 255.8 454 39.8 85.6 24.8 1177.9
1999 113.2 174.6 449 136.5 30.8 48.8 147.2 73.6 31.0 188.0 66.6 134.0 1189.2
2000 32.8 17.0 256.2 714 36.2 34.8 26.0 46.2 63.2 147.8 71.0
2001 86.4 125.6 159.0 1116 8.2 59.8 41.8 15.2 44.2 66.0 46.6
2002 70.6 262.6 92.6 55.6 34.4 24.4 12.0 16.8 19.0 34 15.2 73.8 680.4
2003 14.2 75.6 72.6 68.2 206.4 26.2 36.4 30.8 50 112.9 97.6 73.4 819.3
2004 68.8 136.2 58.2 216 6.0 6.0 38.2 26.0 234.2 77.0 75.4
2005 76.0 154.0 30.8 53.0 76.6 20.4 5.0 51.2 81.0 145.1 40.4
2006 100.0 67.6 29.0 10.2 12.2 56.6 43.2 173.8 5.6 40.0 45.0
2007 37.6 168.8 93.6 60.2 19.2 380.0 244 108.2 33.0 17.6 145.0 199.2 1286.8
2008 91.2 186.6 718 74.2 26.6 138.2 314 40.8 77.6 67.4 90.6 104.8 1001.2
2009 42.2 189.6 59.2 115.2 141.0 53.2 384 10.0 94 102.6 14.8 73.9 849.5
2010 38.2 213.6 89.8 344

Quality control: 12.3 Done & acceptable, Not completed or unknown
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Monthly Rainfall (millimetres)
GLENORIE (OLD NORTHERN RD)

Station Number: 067010 - State: NSW - Opened: 1902 - Status: Open - Latitude: 33.59°S - Longitude: 151.01°E - Elevation: 170 m

Statistics for this station calculated over all years of data

Jan Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec | Annual
Mean| 98.4| 113.3| 103.6/] 80.0/ 80.1] 956| 529 609 520 723| 784 757 969.6
L owest 0.0 15 3.8 2.8 1.1 0.0 0.0 0.5 1.3 0.0 0.0 1.8 385.9
Sth percentile] 13.1] 11.0/ 16.2 9.2 101 6.6 1.3 1.0 4.7 5.1 77] 114 638.1
10th percentile| 21.2 18.7 27.1 12.4 155 10.0 5.8 4.3 8.0 125 15.0 18.7 670.1
Median| 776/ 881 834| 579| 514| 540 352| 29.6| 386/ 580/ 688 584 909.5
90th percentile] 194.2| 206.5| 213.4| 173.6] 156.3] 243.6| 130.8| 185.1| 129.1| 169.6| 157.7| 159.0 1349.5
95th percentile] 233.6] 287.1| 266.1| 267.0] 221.6| 315.8| 159.2| 227.1| 157.4| 189.4| 177.6] 193.1 1622.7
Highest| 397.8| 539.4| 571.3| 432.0| 444.2| 504.3] 291.6| 328.8| 215.6| 292.7| 307.8] 299.3 1681.2

Statistics calculated over the period 1961-1990

Jan Feb Mar | Apr | May | Jun Jul Aug | Sep Oct Nov | Dec | Annual
Mean| 120.0| 112.7] 1175/ 93.0f 857 985 458 732| 575 823| 887 76.0 1050.9
Lowest| 10.7 8.7 3.8 2.8 1.1 2.0 0.0 1.0 1.4 0.0 7.0 10.6 549.8
5th Percentile] 16.2| 15.0{ 13.6 9.0 143| 100 22 7.9 6.7 14| 149| 147 654.2
10th percentilel  20.8 20.0f 31.1] 140] 20.3| 141 6.6 91| 104| 124 225/ 189 673.3
Median| 109.9| 77.7] 959| 56.8| 850 742 345/ 251| 479 642 719 548 1028.4
90th percentile] 216.7| 200.9| 202.4| 235.3] 159.9| 202.4| 129.0f 202.8| 132.6| 184.5| 190.0| 157.7 1611.1
95th percentile] 251.2| 287.4| 281.6| 283.5| 186.2| 294.7| 143.4| 267.2| 158.1| 189.9| 226.7| 1774 1636.3
Highest| 301.0f 539.4| 370.2| 432.0| 249.8| 371.4| 155.8| 328.8| 215.6| 196.3| 307.8] 194.7 1655.3

1) Calculation of statistics
Summary statistics, other than the Highest and Lowest values, are only calculated
if there are at least 20 years of data available.
2) Gaps and missing data
Gaps may be caused by a damaged instrument, a temporary change to the site operation, or
due to the absence or illness of an observer.
3) Further information
http://www.bom.gov.au/climate/cdo/about/about-rain-data.shtml.
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GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW

EXECUTIVE SUMMARY

Dixon Sand (Penrith) Pty Ltd owns and operates a sand quarry comprising four separate parcels of
land identified as Lots 1 and 2 DP 547255 and Lot 29 and Lot 196 DP 752025. This investigation
was undertaken to clearly define the significance, delineate the extent and determine the degree of
continuity that perched groundwater may have with the regional groundwater table. It was also
undertaken to assist with the identification of the ‘wet weather’ regional groundwater level to justify
the proposed modifications to the existing licence consent conditions and potentially extend the
depth of extraction on Lot 196 from 15.24m BNS (below natural surface) to two-metres above the
regional groundwater table.

Shallow monitoring bores indicated the presence of groundwater at various depths above relatively
impermeable discontinuous layers (aquitards) such as clay lenses, shale or ironstone bands across
the study area. These shallow groundwater bodies have, in previous investigations, been referred
to as ‘perched’ aquifers in these terms: ‘an aquifer that forms in the otherwise generally
unsaturated zone above a more significant / regional aquifer in the saturated zone’.

From the data obtained from this study (and in previous studies), the ‘perched’ groundwater is
identified as being representative of small semi-isolated perched zones of temporarily stored
groundwater, rather than a hydrogeologically extensive and persistent perched aquifer system. For
this reason the shallow groundwater encountered across the study area is of low significance in
relation to the groundwater resource, having limited resource potential itself due to the
discontinuous nature, limited lateral extent and low storage capacity of the semi-confining layers
(i.e. consistent with interpretations in DLWC, 2001).

The total or partial removal of semi-isolated perched zones is unlikely to have any major impact on
the local hydrogeological regime, other than potentially increasing the rate of rainfall recharge, due
to the partial removal of low permeability layers. The discontinuous nature and variability in the
geological make up of the semi-confining layers (i.e. intermittent clay bands and iron stone) means
that temporary storage of isolated zones of perched water does occur (as evident from the MW 1-5
monitoring bore series). These perched zones will provide some localized recharge to the deeper
aquifer via slow drainage through shallow semi confining layers. However, this recharge
contribution is negligible when compared to the larger scale recharge mechanisms associated with
the Hawkesbury sandstone. These mechanisms would include mass infiltration via complex
networks of structurally controlled fracture zones (secondary porosity) at a more regional level
throughout the sandstone unit.

This investigation has identified that the regional groundwater level fluctuates seasonally by
generallylm, and up to 3m in some cases, over the longer term. The estimated groundwater
elevation of the underlying ‘wet weather’ regional Hawkesbury Sandstone aquifer around Lot 196 is
at 108.65mAHD. The proposed modification to the extraction depth is 127.5mAHD, giving
potentially 18.5m of separation (i.e. the lowest level of the proposed excavation would be 18.5m
above the regional water table).

Nine registered groundwater abstraction bores were identified within 1km of Lot 196 quarry site. All
of the bores listed were terminated at depths well below the extent of the semi-confining
impermeable layers identified across the study area. For this reason, none of the production bores
would significantly rely on or abstract from the shallow groundwater located in the area, and would
therefore not be impacted by an extension of the quarrying activity.

S95B\600\017¢ Page i



GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW

TABLE OF CONTENTS

1.1
1.2
1.3
1.4
1.5

3.1
3.2
3.3

4.1
4.2

5.2

6.1
6.2

INTRODUGTION......coiiiiiicccierr e in s s sssme e s s s s s s s ssms e e e e e s sasssssmme s e e e ea s s s ssnns e e e e saassnmnesnsenssnssnnnnnensnnn 1
2= Tod o {01 U [ [o S PSSR 1
KEY PrOJECT ISSUES ...ttt ettt e e e e ettt e e e e e e e ntbeeeeaaeaeanntaneeaaeeeaannnes 1
PrOJECE ODJECHIVES .....eeeiiiie ettt e e e e et e e e e e st e et e e e e e e sntaeeeeaeeessntsareaaeeeannnres 2
SCOPE OF WOTK ...ttt e bt e bt e e e bt e e e et e e s e e e e eane e e e ebne e e nnnes 2
]| I B YT ol 4 o] (o] o SRRSO PR 2
PREVIOUS STUDIES ...t ssn s sssms s e ssms s e s e a s mms e s s e e s mmmna e e e eas 3
HYDROGEOLOGY .....ociiiiiciiemereerissssssssmsresssssssssssssssssssssssssmsssssssssssssssssssssssssssnnssssssssnssssnnsssnsss 4
B LY=o o) = TS = o T OSSP PPSRN 4
Weathered Profile of the Underlying Hawkesbury Sandstone ..............cccoovvviiiiiiiiiiiieec e 4
HaWKESDUNY SANUSTONE ... .eeiiiiiiiie ettt et e et e e enee e e sneee s 4
SITE INVESTIGATIONS ... mss e s mms e s e s mmmn e e e s e n e nmnnns 5
[ 4111 o I o oo | = o PRSP URTROE 5
Additional Drilling Program for LOtS 1 @nd 2 .........cccooiiiiiiei ettt e e e e e e 5
HYDROGEOLOGICAL ASSESSMENT .........cccceimmrirririsssssnsneesssssssssssssssssssssssssmsssssssssssssnsnsees 7
Hydrogeology Of the Ste ..........eiiiiiiiiiiie e e e e e e e et e e e e e e s staeeeeaeeeananees 7
5.1.1 Perched Aquifer Zones GEOMELIY .........oociiiiiiiieieit e 7
LT o {01 - | TS 8
5.1.3  Wet weather groundWater IEVEIS ..........cccuiiiiiii i e e e e e 8
(7] g Tet=T o (8 E= 1IN 1Y, oo 1= SRRSO 8
POTENTIAL IMPACTS . ...t ssmss s ssms s s e s amn s e e e e s mn e e e e e e s mmmn e e e e e 9
Regional AQUIfer IMPaC ...... ... ettt e e e ettt e e e e e e et e e e e e e e e e nteeeeaaaaeaannnes 9
IMPACES ON OFNEI USEIS ... ittt et e bt e e st e e et e e s e e e e sneee s 9
CONCLUSIONS ... smn e sms e sa s s mm e e e e e s e e s smme e e s easa s mnnneenssanssnnnnnnns 10
REFERENCES..........o e e e e s e e s s s s s s e s e e s s s s s s s s s s s s asae e e e e s enenenenenenennnnnnnns 1

S95B\600\017¢ Page iii



GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW

TABLES

Table 4.1: Deep Monitoring BOre SUMMEAIY..........ooiiiiiiiieie ettt e e 6
Table 4.2: Shallow Monitoring Bore Summary
Table 5.1: Perched Aquifer Identification Summary
Table 6.1: Summary of Registered Bores in the Area

FIGURES (compiled at end of report)

Figure 1.1: Site Layout and groundwater monitoring network

Figure 3.1: Regional Geology and registered bores

Figure 5.1: Hydrogeological Cross Section of north western extraction area
Figure 5.2: Hydrogeological cross section of the region

Figure 5.3: Hydrographs of MW1, MW4, BH1, BH2 and BH3

APPENDICES
Appendix A: Composite Bore Logs

Page iv S95B\600\017¢c



GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW

1. INTRODUCTION

Dixon Sand (Penrith) Pty Ltd owns and operates a sand quarry off Old Northern Road. The quarry
comprises four separate parcels of land identified as Lots 1 and 2 DP547255 and Lot 29 and Lot
196 DP 752025.

In 2000, Development Consent No. 796/00/HE was issued by the Land and Environment Court of
NSW that allowed for continued operations including extraction on Lots 29 and 196 to a depth of
15.24 metres below the original natural surface (m BNS). It is understood that the limit on the
depth of extraction of 15.24m BNS was in put in place because the resource present at depths
below this was owned by the Crown as per the title. This Development Consent lapsed on 22
March 2010.

In 2004, Development Consent No. 250-09-01 was issued by the Land and Environment Court of
NSW that allowed for the operation of extractive industry, water management and rehabilitation on
Lots 1 and 2 and the continued use of the existing control processing plant on Lot 196. This
approval for extraction on Lot 1 and Lot 2 is applicable until 24 May 2022.

Given the lapse in the Development Consent No. 796/00/HE on Lot 29 and Lot 196, Dixon Sand
applied to the NSW Department of Planning (the NSW DoP), to modify Development Consent No
250-09-01 to include extraction and other associated activities on Lots 29 and 196. In addition,
Dixon Sand also applied to extend the depth of extraction on Lot 196 from 15.24m BNS to two-
metres above the regional groundwater table.

The proposed modifications to Development Consent No 250-09-01, was defined as “extracting
construction sand from Lot 196 DP752025 to a depth not exceeding 2 metres above the highest
recorded wet weather groundwater level; and rehabilitating the site”. The modifications are
currently being assessed by the NSW DoP under Section 75W of the Environmental Planning and
Assessment Act 1979. Part of the assessment requires the preparation of an Environmental
Assessment (EA) of the potential economic, social and environmental impacts of the proposed
modifications.

The Director General’'s Requirements (DGRs) for the EA have been issued to Dixon Sand. A
specific DGR for the EA outlines the need for a detailed assessment to be undertaken of the
potential groundwater impacts of the proposed increased depth of extraction on Lot 196.

The potential groundwater impacts as a result of the increase in extraction depth have been
identified and addressed in a report produced by E3 Consulting Australia Pty Ltd, entitled
Preliminary Assessment of Potential Impacts to Groundwater of Proposed Extension of Dixon Sand
Operations, Lot 196, DP 752025, Maroota NSW. The assessment concluded that the
hydrogeological system underlying Lot 196 is not well understood and that further information could
be provided by installing a monitoring bore on Lot 196, so that the high wet weather groundwater
level could be determined.

RPS Aquaterra was commissioned by Nexus Environmental Planning, on behalf of Dixon Sand
(Penrith) Pty Ltd to refine the conceptual model, and more specifically to determine the high wet
weather groundwater level beneath Lot 196.

The key technical issues pertinent to Lot 196 are as follows:

The total depth of extraction that will be permitted on Lot 196 will be limited by the depth of
the regional water table “to a depth not exceeding 2 metres above the highest recorded wet
weather groundwater level’, which until recently has not been well defined.

The current depth of extraction permitted on Lot 196 has been based on information
obtained from a series of shallow monitoring bores which have been interpreted as
monitoring a shallow ‘perched’ groundwater body of limited significance and not the regional
water table.
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The objectives of this assessment were to:
Review existing hydrogeological studies, with reference to the location of Lot 196 and the
Maroota area.

Install a monitoring piezometer on the western boundary of Lot 196 to refine the conceptual
hydrogeological understanding of Lot 196 that was developed during previous assessments.

Determine the wet weather groundwater level beneath Lot 196, such that the depth of
extraction can be accurately determined.

Ascertain the significance of the shallow groundwater body in order to provide regulators
with sufficient information to make informed decisions in relation to the modification of the
current consent condition.

The main components of works for this study included:

A site inspection and walk over.

Review of existing hydrogeological information.
Coordination and supervision of a drilling program.
Groundwater monitoring, data analysis and reporting.

The quarry comprises four separate parcels of land identified as Lots 1 and 2 DP547255 and Lot
29 and Lot 196 DP 752025, at 4610 Old Northern Road, Maroota (Figure 1.1).

The maijority of the northern, central and eastern parts of Lots 29 and 196 are being used for
extraction operations.

Lot 196 is an area of approximately 28 ha and is located in the western portion of the Site. The
north western extraction area is located on Lot 196. It is proposed to continue extraction from this
area to an approximate depth of 47.5m below the existing ground surface (127.5m AHD).

Lot 196 also contains an office and workshop area, weighbridge, sand processing plant, access
roads, a series of cut slopes, ponds and platforms.

The south-western portion of Lot 196 is located within a gully that is covered by stands of native
vegetation that appeared to be undisturbed.
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GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW

2. PREVIOUS STUDIES

The hydrogeological system underlying Lot 196 has been previously assessed by ERM (2005) and
in more recent times by E3 (2010). However, due to the limited amount of groundwater data
available, the regional hydrogeological system has not been well defined or understood. For this
reason the potential impacts to groundwater from the proposed extension of depth of extraction
could not previously be adequately assessed.

Five monitoring bores were established in the area by ERM in 2005 (MW1 to MWS5 - Figure 1.1).
The bores are shallow in depth (ranging from 15.5 - 33.8m below ground level) and have been
reported to be monitoring a shallow perched groundwater body, which is discontinuous and only
exists during and shortly after wet periods (E3, 2010; and ERM, 2005). The elevation of the
perched water table ranges from 170 to 200mAHD.

The presence of a shallow groundwater body was also identified in logs of boreholes drilled in the
Maroota area by Farley and Lewers Ltd (1978) and DLWC (2001), which reported the presence of
shallow clay lenses that are of limited lateral extent.

MWS5 is located on Lot 196 and recorded a groundwater level of approximately 5.0m below ground
level. This piezometer is considered to be monitoring groundwater sitting above a thin low
permeability layer such as a clay or shale lens or ironstone band, all of which are commonly found
at shallow depths in this area.

These low permeability units can cause temporary perched aquifer systems to occur well above the
deeper regional groundwater level of the Hawkesbury Sandstone, and have limited resource value
because they have small extent and limited storage (DLWC, 2001).

The ‘wet weather’ regional groundwater level beneath Lot 196 could not be established on the
basis of MW5 alone. The E3 study concluded that Lot 196 is underlain by a non water-bearing
shallow horizon of weathered sandstone which overlies the Hawkesbury Sandstone, and that the
water-bearing zone intercepted by MWS5 is not representative of the depth to water-bearing or
saturated regional aquifer system. However, information obtained from the drilling records of
deeper production bores GW105044 and GW105047 located to the west and north (Figure 3.1),
indicated that the depth to the water bearing zone(s) is likely to be greater than 30m below ground
level (E3, 2010).
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GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW

3. HYDROGEOLOGY

The Maroota Sand is a sandy formation of limited areal extent, which was deposited mainly in two
palaeochannels located to the east of the site, eroded into the exposed surface of the Hawkesbury
Sandstone (Figure 3.1).

Away from the palaeochannels, the presence of considerable clay and cemented layers gives rise
to localised perched water tables. From a resource viewpoint, the perched water table aquifers
have limited value due to their small extent and storage. These water bodies are found at variable
elevations and depend upon rainfall infiltration for their persistence. The Maroota Sand, where it
occurs below water table, as in the deeper sections of the palaeochannels, constitutes a
substantially unconfined, or water table, aquifer open to direct rainfall infiltration

Small aquifer zones have developed in the eluvial sand, which comprises the leached and
weathered profile of the Hawkesbury Sandstone. These zones often form perched aquifer systems
above the deeper regional water level of the Hawkesbury Sandstone. In the majority of cases,
these perched aquifer systems have limited resource value because, like the Maroota Sand, they
have small extent and storage. They act as temporary storage of groundwater prior to release to
streams or leakage (recharge) to underlying aquifers. Dams and large diameter wells constructed
into this material can provide a source of farm water supplies, but generally the permeability is too
low to yield significant supplies to small diameter boreholes.

The Hawkesbury Sandstone is generally an impermeable rock, due to the large degree of grain
cementation resulting from the development of secondary minerals in the interpore spaces, such as
kaolinitic clay and iron oxides. Although the rock has negligible primary permeability, fracturing and
jointing features, where they are open and interconnected, provide secondary permeability and
storativity.

A review of the bore records held by the NSW Office for Water for the Maroota area (including
observation bores established during their Stage 2 Maroota Groundwater Study), showed that
different water tables are intersected during drilling into the Hawkesbury Sandstone, due to the
different degree of fracturing and the presence of confining layers (such as the shale lenses) within
the rock mass. Three nested bores (GW075000/1,2,3) located approximately 2.6 km to the south
are approximately 22m, 43.5m and 110m deep, and reflect groundwater levels at 14.4m (Maroota
Sand), 27.7m (Hawkesbury Sandstone) and 29 m (Hawkesbury Sandstone) below ground level
respectively. The water level at 14.4 m is interpreted to be a localised shallow groundwater body of
limited significance, while the two deeper levels at 27.7m and 29.0m are considered to represent
the regional groundwater aquifer system. The slightly lower level for the deep bore suggests a
downward flow gradient.

Most of the bores in the area are located at high elevations along the Maroota Ridge (located to the
east of Lot 196), which represents both a topographic divide and a groundwater divide.

Groundwater gradients measured in recent investigations in closely spaced bores are variable and
steep in places due to the low permeability of the rock mass. Groundwater flow directions are
expected to be generally to the northwest, east and south, away from the main axis of the
groundwater divides, which coincide with the main topographic divides.
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4. SITE INVESTIGATIONS

Following on from the recommendation made in the E3 report, a groundwater monitoring bore
(BH1) was installed on the western boundary of the north western extraction area (Figure 1.1). The
bore was drilled to a depth of 75m so that the wet weather groundwater level of the regional aquifer
underlying Lot 196 could be established.

In addition, two monitoring bores (BH2 and BH3) were drilled on Lot 1, DP204159 to determine the
groundwater elevation to the east (Figure 1.1).

The three monitoring bores (BH1, BH2 and BH3) were drilled along an east to west transect and
completed within the Hawkesbury Sandstone Aquifer. BH1 is located on the western boundary of
the north western extraction area, and BH2 and BH3 are located on Lot 1, DP204159 (Figure 1.1).
These three monitoring bores, together with other deeper bores in the area, have been used to
infer the regional groundwater levels beneath and around Lot 196.

Drilling was undertaken by Terratest Pty Ltd, who used conventional rotary (air) hammer
techniques. Air hammer drilling uses compressed air, which is used to work the hammer and
return drill cuttings to the surface. One of the major advantages of conventional air hammer drilling
is that water-bearing zones and yields can be identified when formation water is discharged with
the cuttings.

The geological log, water strike information and construction details of BH1, BH2 and BH3 are
presented in Appendix A and summarized in Table 4.1.

The construction of each piezometer comprised of surface casing installed within upper
unconsolidated sequence of the sandstone. Each monitoring bore was drilled at 90mm diameter to
accommodate 50mm diameter PVC casing to depths of up to 75m.

The screened intervals were 3 to 6m in length and consisted of Class 12, 50mm diameter, machine
slotted PVC (0.8mm aperture). Graded gravel pack was installed within the bore annulus and
extended 2m above the top of the screens. A 5m bentonite and cement/grout seal was installed
into the annulus of the borehole above the gravel packed zone.

Each monitoring bore was surveyed relative to the Australian Height Datum (AHD).

In February 2011, two additional monitoring bores (BH6 and BH7) were drilled on the northern and
southern boundaries of Lots 1 and 2 (Figure 1.1) as part of investigations associated with
modifications to the consent conditions for those areas. Information obtained from these
investigations has therefore been considered in this study in order to support this assessment and
to determine (to a greater degree of certainty) the wet weather groundwater level of the
Hawkesbury Sandstone aquifer and help delineate and quantify the significance of the shallow
groundwater zones indentified in this and in previous investigations.

BH6 was drilled along the northern boundary of Lot 1, and BH7 was drilled along the southern
boundary of Lot 2, with both being completed within the Hawkesbury Sandstone (Figure 1.1). Both
monitoring bores were drilled in close proximity to existing shallow monitoring bores (MW1 and
MW3) and was done to further demonstrate the degree of separation between the perched
localised zones and the deeper regional aquifer identified in previous drilling programs.

The geological log, water strike information and construction details of BH6 and BH7 are presented
in Appendix A and are discussed in more detail in Section 5.2.1 and summarised in Table 4.1.

Each monitoring bore was surveyed relative to the Australian Height Datum (AHD).

A summary of both the deep and key shallow boreholes, relevant to this study have been listed in
Tables 4.1 and 4.2.
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GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196

DP752025, MAROOTA NSW

Table 4.1: Deep Monitoring Bore Summary

Screen Bore wop of
Mogi(t)(r);ing Easting | Northing Ground RL Interval Depth Sptiapned GWL GWL
(m AHD) (mbgl) (m) (m AHD) | (mbgl)
(m AHD)
BH1 312290 6297040 166.18 68-74 75 166.89 108.95 -
BH2 313426 6297209 201.88 67-70 70 202.33 164.88 -
BH3 313805 6297092 193.54 57-60 60 194.06 160.94 -
BH6 313151 6296826 195.41 54-60 60 ~195.91* 164.51 -
BH7 313068 6296495 181.47 54-60 60 ~181.97* 160.77 -
GW105044 312044 6297105 - - 144.5 - 61.8
GW105047 312504 6296897 - - 156.8 - 60.0
*approximate standpipe height. Not surveyed at time of reporting standpipe height above ground level assumed at 0.5m
mbgl — meters below ground level.
Table 4.2: Shallow Monitoring Bore Summary
Monitoring Easting | Northing Ground RL | Screen Bore Top of GWL
Bore (m AHD) Interval Depth | Stand (m AHD)
(mbgl) (m) pipe (m
AHD)
MWwWA1 - - 182.6 - 15.5 182.98 175 -178*
MW2 - - 215.49 - 25.3 215.8 192 — 200*
MW3 - - 195.42 - 33.8 196.45 175 -178*
Mw4 - - 187.83 - 29.5 188.92 171 -173*
MW5 - - - - - 167.44 162 — 163*
*GWL ranges taken from July 2007 to June 2008 - Annual Environmental Management Report (ERM July 2009)
mbgl — meters below ground level.
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GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
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5. HYDROGEOLOGICAL ASSESSMENT

Based on the bore logs for BH1, the production bores located on Lot 196 and the monitoring wells
located on Lots 1 and 2, it appears that the Maroota Sands unit and its shallow aquifer do not
underlie these areas. Information from the logs indicate that Lot 196 and the remainder of the site
is underlain by a shallow and narrow non water bearing unconsolidated horizon of weathered clays,
sandstones and shales, which may be part of the Eluvial Sand unit that grades rapidly to massive
sandstones of the Hawkesbury Sandstone. The Maroota Groundwater Study indicated that the
Maroota Sand unit potentially extends laterally only to the very eastern parts of Lot 1 and Lot 2 and
is not present under Lot 196.

MWS5 which is located on Lot 196 revealed evidence of a shallow water table at about 5.0m below
ground level (162mAHD). Shallow perched groundwater zones are commonly found to exist above
relatively impermeable layers (aquitards) such as clay lenses, shale or ironstone bands throughout
the area. These shallow groundwater bodies are commonly referred to as ‘perched’ aquifers and
are defined as ‘an aquifer that forms in the otherwise generally unsaturated zone above the
regional aquifer in the saturated zone’. The use of the term ‘perched’ aquifer in this case, can be
misleading as it suggests that the perched aquifer could be of significant importance
hydrogeologically and from a potential resource perspective. The perched groundwater identified
in this area is reported to have limited resource value because of its isolated nature, limited extent
and low storage capacity (DWLC, 2001).

5.1.1 Perched Aquifer Zones Geometry

The lateral extent and depth of the perched groundwater zones can be inferred from the
observations made from the drilling program. The drill logs indicate the presence of clay bands
across the site at depths ranging from approximately 180 to 165mAHD or around 10 to 20m below
ground level (Refer to Table 5.1). The drilling records also indicate that the first water strike (during
drilling) was observed between these low permeability layers (Table 5.1). The occurrence of thinly
banded clay layers does appear to be relatively common across the middle of the site (BH2, 6 and
7) with two separate bands observed approximately 5m apart. The clay bands do not appear to be
as prevalent in BH1 and BH3 (located to the east) indicating that the clay sequence is likely to thin
and pinch out to the east and west, reducing the capacity of the layer to retain water (Figure 5.2).
The thinly banded and laterally discontinuous nature of the clay units and the iron stone sequences
means that any perched water that is temporarily stored will eventually drain out via topographic
lows, leakage in to the regional Hawkesbury sandstone (Figure 5.2), or drain slowly through the low
permeability unit itself.

Table 5.1: Perched Aquifer Identification Summary

Borehole Semi Impermeable layer | Semi 1% 2™ Ground RL Groundwater
Number description Impermeable Water Water (m AHD) Depth
layer depth Strike Strike (m AHD)
(m bgl) (mbgl) | (m bgl)
BH1 Clay bands 6.0 7.8-10 59.8 166.18 108.24*
BH2 Harder sandstone bands 10.1-10.8 7.8 37.7 201.88 164.43*
13.6 - 13.9
16.1- 16.8
BH3 Iron stone bands 10 and 34 13.5 34.8 193.54 160.42*
BH6 Clay bands 5.2and 21.9 18.2 53.9 195.41 164.01*
BH7 Clay bands 14.7 and 16.4 18.2 55.5 181.47 160.27*
MW1 - - - - 182.6 177.60
Mw2 - - - - 215.49 199.00
MW3 - - - - 195.42 176.42
Mw4 - - - - 187.83 170.83
MW5 - - - - 167.44 162.00

*represents regional groundwater depths observed from the deeper “BH” series of monitoring bores.
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5.1.2 Rainfall

The groundwater levels recently monitored in MW1 and MW4 did not respond greatly to a 53mm
rainfall event, which occurred on the 3rd to 5th of November 2010. The flat line hydrographs
(Figure 5.3) supports the theory that the shallow groundwater encountered in this area is not
indicative of a significant perched aquifer. Typically, rainfall is the principal mechanism of recharge
to a perched system therefore a response to rainfall would normally be apparent following rainfall
recharge capture and containment. In this case, it is likely that rainfall recharge gradually drains
where the semi-confining layers discontinue or thin out, supporting the interpretation that storage in
these shallow groundwater zones is both temporary and of limited capacity.

5.1.3 Wet weather groundwater levels

Due to the short duration of groundwater monitoring on BH1, the seasonal variations of the
groundwater elevations in the deep Hawkesbury Sandstone aquifer have not yet been established.
However, longer term groundwater monitoring has been carried out on monitoring bores VEL-MW1
to VEL-MW?3 at the neighbouring quarry (PF Formation). The locations of the monitoring bores are
presented in Figure 3.1 and hydrographs showing the groundwater elevation since 1998 have been
reported in URS (2006). The groundwater levels show a typical annual seasonal fluctuation of up
to 1m, with a long-term climate-driven range of 1 to 3m. Receding groundwater levels were evident
across most bores during extended periods of below average rainfall.

Therefore, it is expected that the seasonal fluctuations of BH1 would also show a seasonal range
of about 1m or up to 3m over a longer term and therefore the ‘wet weather high groundwater level’
beneath lot 196 would be at a minimum elevation of about 109 to 111 mAHD. This is 16.5 to
18.5m below the proposed extraction depth of 127.5mAHD.

An east to west cross section of the north western extraction area (Figure 5.1) shows the estimated
groundwater elevation of the underlying regional Hawkesbury Sandstone aquifer (108.65mAHD).
The proposed extraction depth of the north western pit (108.65m AHD) is also shown for reference,
indicating approximately 18.5m of separation between the proposed base of the excavation and the
regional groundwater table.

Groundwater levels in the deep aquifer of the Hawkesbury Sandstone, underlying Lot 196, have
been confirmed by BH1 (Figure 5.1). The groundwater levels recorded to date are shown in
Figure 5.3. The most current groundwater elevation was measured on 11 November 2010 at
59.94m below ground level (108mAHD).

As part of this assessment a conceptual model was developed to graphically represent the various
hydrogeological processes identified in the vicinity of Lot 196 and how these localised processes
link in with more regional systems. The conceptual model has been developed based on the
information obtained from previous studies (E3, 2010; and ERM, 2005), licensed bores and the
monitoring bores (BH1, BH2, BH3, BH6 and BH7).

Diagram 1 (Figure 5.2) shows the conceptual model section at a more regional scale. The
groundwater divide, (which coincides with the topographic divide of the Maroota Ridge) permits
groundwater flow both to the east and west towards the upper tributaries of the Hawkesbury River.
At lower elevations, the tributaries represent areas of possible groundwater discharge from the
Hawkesbury Sandstone aquifer. To the west and away from the divide (towards Lot 196) the
regional groundwater table exhibits a steep hydraulic gradient (due to low permeability and
secondary porosity) towards a topographic low / tributary discharge point to the west of Lot 196.
The ‘wet weather’ regional groundwater level is shown to occur well below the base of the
proposed extraction area (127.5mAHD), with the groundwater elevations observed from BH1
showing approximately 16.5 to 18.5m of separation. The model also serves to show that the
shallow groundwater encountered is representative of semi-isolated pockets of groundwater that
accumulate temporarily above discontinuous combinations of low permeability clay bands and iron
stone. Due to the limited storage potential of these low permeability layers, the shallow
groundwater will gradually drain, providing some slow and low volume recharge to the regional
aquifer (Diagram 2).
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6. POTENTIAL IMPACTS

The total or partial removal of the shallow perched groundwater zones is unlikely to have any major
impacts to the local hydrogeological regime, other than potentially increasing the rate of rainfall
recharge (due to the partial removal of low permeability layers) to the regional aquifer system. As
mentioned, the shallow groundwater system will recharge the deeper aquifer via gradual drainage,
however, this level of recharge is negligible when compared to the larger scale recharge
mechanisms associated with the Hawkesbury sandstone. These mechanisms would include mass
infiltration via complex networks of structurally controlled fracturing (secondary porosity) at a more
regional level throughout the sandstone unit.

No information was made available as to whether there had been any impacts by sand extraction
previously, either on this or on the adjoining quarry sites.

The impact of the extended quarrying is also likely to have a minimal impact on existing users in
the immediate vicinity. A summary review of other registered groundwater bores (using information
contained in the NSW Groundwater Archive) in the area is summarised in Table 6.1 and is also
shown on Figure 3.1

Table 6.1: Summary of Registered Bores in the Area

Registered Licence Number Geological Total Bore Depth Recorded
Borehole Number Termination and (m bgl) Groundwater Depth
Recorded Depth (m bgl)
(m bgl)
GW060051 10BL 130437 Sandstone (109.7) 172 172
GW108866 10BL 165806 Not listed 36.5 18
GW055962 10BL121786 Sandstone (9.0) 22.0 -
GW048741 10BL107252 Sandstone (30.0) 30 -
GW034628 Govt. Sandstone (83.52) 91.4 35
GW105192 10BL161673 Sandstone (234) 234 46
GW102133 10BL159032 Grey Sandstone (150) 150 -
GW101528 10BL 158453 Sandstone (108) 150 20.5
GW016348 10BL006847 - 73 48

A review of the database has indicated that there are nine registered groundwater abstraction
bores within 1km of Lot 196. All of the bores listed were terminated at depths well below the extent
of the low permeability layers observed in the site investigation drilling and from the borehole log
review. Therefore none of these production bores would significantly rely on or abstract from
groundwater stored above these layers and would therefore not be significantly impacted by an
extension of the quarrying activity. Continued observations from the borehole network will be
required to monitor general groundwater behaviour as part of the ongoing operations licensing
requirements.
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GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW

7. CONCLUSIONS

Following a review of the information made available and from the findings made in this
assessment the following conclusions have been drawn:

Lot 196 and the remainder of the site is underlain by a series of shallow and limited extent
zones of non water-bearing unconsolidated horizons of weathered clays, sandstones and
shales. These low permeability layers permit temporary storage of groundwater at various
shallow depths. These temporary perched storages have limited resource value because,
like the Maroota Sand, they are discontinuous and of limited extent and low storage.

Seasonal groundwater fluctuations observed from BH1 show seasonal ranges of about 1m.
These fluctuations could range up to 3m over the longer term. Therefore the ‘wet weather
high groundwater level’ beneath Lot 196 would be at a minimum elevation of about 109 to
111m AHD. This is 18.5 to 16.5m below the proposed extraction depth of 127.5mAHD.

The total or partial removal of the shallow perched groundwater zones is unlikely to have any
major impacts to the local hydrogeological regime, or to the regional aquifer system, other
than potentially increasing the rate of rainfall recharge to the regional aquifer system.
However, this potential increase in recharge is negligible when compared to the larger scale
recharge mechanisms associated with the Hawkesbury sandstone.

There are nine registered groundwater abstraction bores within 1km of Lot 196. All of the
bores listed were terminated at depths well below the extent of the low permeability layers.
Therefore none of these production bores would significantly rely on or abstract from
groundwater stored above these layers and would therefore not be significantly impacted by
an extension of the quarrying activity.

Continued observations from the borehole network will be required to monitor general
groundwater behaviour as part of the ongoing operations licensing requirements
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GROUNDWATER ASSESSMENT FOR DIXON SAND OPERATIONS, LOT 196
DP752025, MAROOTA NSW
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FIGURES

Figure 1.1: Site Layout and groundwater monitoring network
Figure 3.1: Regional Geology and registered bores

Figure 5.1: Hydrogeological Cross Section of north western
extraction area

Figure 5.2: Hydrogeological cross section of the region
Figure 5.3: Hydrographs of MW1, MW4, BH1, BH2 and BH3
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1.1

INTRODUCTION

SCOPE AND PURPOSE OF DOCUMENT

Dixon Sand (Penrith) Pty Limited (Dixon Sand) has development consent to
extract sand on Lots 1 and 2 DP 547255 and Lots 29 and extract and process
sand on lot 196 DP 752025 Old Northern Road, Maroota.

Quarrying started on Lots 29 and 196 in the early 1980’s, with Dixon Sand
operating from 1992 to December 1998, under consent issued in November,
1993. Quarrying has not yet commenced on Lots 1 and 2. The location of the
site and Lots 1, 2, 29 and 196 are shown on Figures 1 and 2.

Development consent (No. 796/00/HE) for continued operations on Lots 29
and 196 was granted on 7 July, 2000 by the Land and Environment Court of
NSW. The Land and Environment Court of NSW granted development
consent No. 250-09-01 for the expansion of extraction into Lots 1 and 2 on 24
May 2004 (refer to Annex C). Both development consents were granted
subject to various conditions.

Consent condition 6.1 of development consent No. 796/00/HE requires:

“The proponent shall submit to Council every twelve (12) months after the endorsed
date of this consent an Environmental Management Plan in which Council is to be
satisfied of the overall performance and management of the operation.”

Consent condition 6.2 of development consent No. 250-09-01 requires:

‘The Applicant shall prepare and implement a Site Environmental Management Plan
(SEMP) to detail an environmental management framework, practices and
procedures to be followed during the operation of the development. The SEMP shall
cover operations on both the existing quarry site and the quarry extension.’

This Site Environmental Management Plan (SEMP) has been prepared in
response to this second condition, to provide guidance to staff and contractors
on the environmental requirements of both quarry sites. The SEMP also
provides the framework for the documentation of monitoring procedures for
inclusion in the Annual Environmental Management Report (AEMR), as
required under consent condition 7.2 of consent No. 250-09-01.

All employees and contractors of Dixon Sand, and site users such as truck
drivers, are required to comply with the requirements contained within this
SEMP as a condition of employment and/or access to the site.
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1.2

DOCUMENT LAYourt

This SEMP provides a system of management for potential environmental
impacts associated with the quarry. The SEMP details the system, objectives,
how the document is controlled and revised, legislative requirements for the
site and monitoring and review of the SEMP. Environmental plans are
provided in Annex A.

Copies of the conditions of consent, licences and monitoring sheets are also
provided as appendices.
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3.1

SEMP OBJECTIVES

The objectives of this SEMP are to:

e satisfy the Department of Infrastructure, Planning and Natural Resources,
Baulkham Hills Shire Council, stakeholders, and other relevant authorities
of the environmental management and performance of the operation and
compliance with the conditions of consent;

e provide a system to manage the site to minimise potential environmental
impacts;

e ensure all site users are aware of the environmental protection measures
and their own environmental responsibilities;

e monitor site actions and environmental performance to determine
compliance with required actions; and

e provide a system to quickly identify and correct environmental
degradation or non-compliance with consent requirements.

SITE WORKS AND ENVIRONMENTAL INTERACTIONS

SITE ACTIVITIES

Site activities are required to be carried out in accordance with the
descriptions provided in the Environmental Impact Statements (EIS)
(Southern Environmental 1999; Supplementary Information 22/11/99; and
Environmental Resources Management Australia Pty Limited (ERM) 2001).
These documents are to be referred to for more information on the
development and its environmental interactions and controls.

Site activities include sand extraction, processing and rehabilitation,
including;:

e continued extraction of sand to a maximum depth of 15.24 metres from the
original natural surface within Lots 96 and 196;

¢ trucking of sand from Lots 1 and 2 to the processing plant on Lot 196;

e processing and stockpiling of sand at the processing plant, and
construction of plant extensions;

e operation of facilities and ancillary activities such as the workshop, water
and tailings storage dams, erosion control structures and bunds;

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0018928SEMPF01/FINAL/16 FEBRUARY 2005



3.2

¢ loading of processed sands onto customers’ trucks and transport off-site;
and

e continuation and completion of rehabilitation of the whole site, with
revegetation and re-establishment of the original creeklines through the
site.

SITE ENVIRONMENTAL ISSUES

The EIS’s identified potential environmental impacts and mitigation
measures, which have been used to identify key site issues. Environmental
plans based on these key issues, include:

water flow and quality management;
e erosion and sediment control;

® noise;

e traffic movements;

e air quality;

¢ waste management;

e protection of flora and fauna;

¢ bushfire management;

¢ heritage management;

¢ rehabilitation of extracted areas; and

e social impacts on the local community.
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Table 4.1

ENVIRONMENTAL MANAGEMENT PLANS

Management plans have been created for key environmental issues, as well as
for monitoring, training, incident and complaint management and other
relevant issues.

Plans are designed so that they may be separated and provided to employees
or contractors in accordance with their relevant site activities.

Each environmental plan lists objectives and actions, monitoring and
reporting requirements, who is responsible for completing actions and where
additional information may be obtained.

Table 4.1 provides a list of Environmental Plans for the site. Environmental
Plans are provided in Annex A.

List of Environmental Plans

Plan No. Environmental Plans

EP1 Induction and Training

EP 2 Incident Management

EP 3 Complaints Management

EP 4 Environmental Review and Reporting

EP 5 Traffic and Transport Management

EP 6 Hours of Operation

EP7 Permissible Extraction Program

EP 8 Buffer Zones and Protection of Adjoining Lands
EP 9 Water Management

EP 10 Erosion and Sediment Control

EP 11 Heritage Management

EP 12 Noise and Vibration Management

EP 13 Air Quality Management

EP 14 Flora and Fauna Management

EP 15 Rehabilitation and Landscape

EP 16 Bushfire Management

EP 17 Community Relations

EP 18 Waste Management

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0018928SEMPF01/FINAL/16 FEBRUARY 2005






5 EMP RESPONSIBILITIES

While on the site, it is the responsibility of all employees, contractors and
visitors of Dixon Sand to:

e be aware of SEMP requirements relevant to their work;

e not cause or let anything happen that may harm the environment (such as
tuel spills, disturbance to plants and animals in buffer areas, uncontrolled
dirty water runoff or excessive noise); and

¢ notify management of any incident or accident that may potentially harm
the environment.

The Environmental Officer is responsible for implementation of the SEMP,
annual review of the EMP and preparation of the Annual EMR to be
forwarded to Council. Responsibilities for actions within each environmental
plan are listed within the individual plan.

6 DOCUMENT CONTROL AND REVISION

6.1 CONTROL OF SEMP DISTRIBUTION

To ensure the correct environmental procedures and plans are used on site,
issue of this SEMP is controlled using a document register. The register is
retained at the Maroota site and will be included in each annual EMR.

A copy of this SEMP is to be held by those indicated in Table 6.1.

Table 6.1 SEMP Document Distribution

Company Contact Person

Dixon Sand (Penrith) Pty Ltd David Dixon

Manaldo Pty Ltd (owner of Lots 29 and 196) D Gouskos

Baulkham Hills Shire Council (BHSC) Kristine McKenzie - Snr Town Planner
Department of Environment and Conservation Manager Sydney Industry

(EPA)

Department of Environment and Conservation Manager, Conservation Planning Unit,
(NPWS) Conservation Programs and Planning Division
NSW Roads and Traffic Authority (RTA) Head Office

Department of Infrastructure, Planning and Director-General /Manager Mining and
Natural Resources (DIPNR) Extractive Industries Major Assessment Branch
Maroota Resource Centre Marianne Sheumack
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6.2

7.1

SEMP REVIEW
The SEMP is to be reviewed as required in response to:

e changes to site activities or processes, including environmental controls,
water ponds, rehabilitation, etc;

e changes in environmental requirements, by changes to legislation, policy
or best practice guidelines; or

¢ request from Council or other regulatory authorities.

ENVIRONMENTAL REQUIREMENTS

CONSENTS AND LICENCES

Table 7.1 lists relevant legislation, consents and licences required for the site
works, as well as relevant standards and guidelines. This list will be updated
as required as part of the annual EMR.

Consents and licences relevant to site activities are:

e Development approval with conditions of consent, issued by the Land and
Environment Court (10206 of 2003; DA No. 250-09-01) issued 24 May, 2004;

e Development approval with conditions of consent and general terms of
approval from DIPNR, EPA and RTA, issued by the Land and
Environment Court (10273 of 2000; DA No. 796/00/HE) issued 7 July,
2000;

e Environment Protection Authority (EPA) licence in accordance with the
Protection of the Environment Operations Act 1997 to extract sand and operate
the processing plant;

e 3A Permit in accordance with the Rivers and Foreshores Improvement Act
1948 to carry out stream and riparian zone restoration within 40 metres of
the top bank of the creek on Lot 196; and

e Part 5 Water Licence in accordance with the Water Act 1912 to extract water
from the supply bore on Lot 196.

These consents and licences are included in Annexures C and D of this SEMP.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0018928SEMPF01/FINAL/16 FEBRUARY 2005



Table 7.1 LEGISLATION, LICENCES AND GUIDELINES

Legislation/Guideline Relevancy to Project Site Requirements
Environmental ~ Planning & | Development consents (DA 796/00/HE | Consents lapse 22 March 2010 (10yr consent) and 24 May 2022 (18yr consent).
Assessment Act 1979 & DA 250-09-01 ) provided for operation

of site

All site works to comply with consent conditions issued with consents (Annex C).

Continuation of extraction is subject to annual review (Annual EMR).

National Parks and Wildlife Act
1974

Regulates disturbance of relics and

Aboriginal places

NPWS to be immediately advised of any disturbance to relics or sites. Work to stop if
artefacts uncovered.

Threatened Species Conservation
Act 1995

Special conditions on development to
protect threatened species Kunzea
rupestris, Tetratheca glandulosa, Darwinia
fascicularis subsp. oligantha, and the shale-
sandstone transition forest.

Controls required as per EP 14 Flora and Fauna Management.

Local Government Act 1993
(Building Code of Australia)

Building approval

Any proposed temporary or permanent structures to be approved by Council.

Protection of the Environment
and Operations Act 1997

Site water discharge, noise limits, hours
of operation, odour, dust, soil erosion
and sediment control structures,
monitoring  and  reporting  and
community liaison.

EPA requires compliance with documented water quality, noise, odour and dust limits
and monitoring requirements.

Any waste generated on the site not to be disposed on the premises.
Comply with documented hours of operation.

Stormwater management scheme to be implemented, capacity of main storage dam to
be monitored for design storm events - water in dam to be treated if required 5 days
after storms to comply with water quality limits prior to discharge.

Community environmental liaison committee to be established, with complaints
telephone line and complaints recording system.

Annual return to EPA to be submitted with statement of compliance and monitoring
and complaints summary.
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LEGISLATION, LICENCES AND GUIDELINES (Contd)

Legislation/Guideline

Relevancy to Project

Site Requirements

Water Act 1912 (Part V)

Water supply bores

Bores to be constructed, operated and monitored in accordance with the Conditions of
consent (DIPNR General Terms of Approval Water Act Part V Licence).

Rivers and Foreshores
Improvement Act 1948

Stream and riparian zone restoration on
Lot 196.

DIPNR may order work on the stream to cease if the work is seen to be damaging

Stream Restoration and Vegetation Management Plan for the length of the creek on Lot
196, a Soil and Water Management Plan and detailed drawings to be approved by
DIPNR. Work as Executed plans to be submitted to DIPNR on request.

Operation must not cause damage or increase erosion of stream banks or bed, and must
not detrimentally affect vegetation and habitat, the flow of water and water quality in
the stream.

No exotic species (other than sterile cover crops) to be planted in or within 40 m from
top bank of the creek - local native species are to be used to establish a riparian zone.

Department of  Mineral | Exposure of employees to noise and dust | Ensure employees are not subjected to noise or dust levels greater than those specified

Resources and  Factories | levels. under the relevant legislation.

(Health & Safety Hearing OH&S noise monitoring to be completed annually and when new equipment brought

Conservation) Regulation onto site.

1979

Waste Avoidance and Resource | Control of waste products generated by | Waste products to be disposed at controlled waste facilities. Recycling to be maximised.

Recovery Act 2001 the development. Transfer of certain wastes to be carried out by licensed operator.

Rural Fires Act 1997 Control of burning and fire management | Any burning on site requires notice to be given to Council, burning during bushfire
on site. danger period requires permit from Council.

Environmentally Hazardous | Storage and distribution of some | List of all chemicals used to be provided to Site supervisor to determine if licence

Chemicals Act 1985 chemicals may require a licence. required.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA
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LEGISLATION, LICENCES AND GUIDELINES (Contd)

Legislation/Guideline

Relevancy to Project

Site Requirements

Guidelines and Standards

DCP 16 -
Industries

Extractive

Batter design and rehabilitation.

Batter design to be in accordance with DCP 500 and certified by qualified engineer

Compliance with established rehabilitation methods

Baulkham Hills Shire Council
Design Guidelines:
Subdivisions/Developments
1997

Works Specifications:
Subdivision /Developments
1997

Road and drainage construction works.

Submission to Council of detailed engineering plans in accordance with the guidelines
and cash bond or bank guarantee prior to Council issuing a Construction Certificate.

Submission to Council of Work as Executed Plans in accordance with guidelines.

Managing Urban Stormuwater -
Soils and Construction (NSW
Government, 2004)

Provides stormwater, sediment and
erosion management techniques during
construction and operation.

Management techniques to be implemented during construction and operation to
manage stormwater.

EPA Environmental Noise

Control Manual 1994

Provides criteria for construction noise

Construction noise criteria to be met during any construction works

ANZECC Australian Water
Quality Guidelines for Fresh
and Marine Waters 1992

Provides criteria for water

monitoring.

quality

Use criteria to set targets for water quality monitoring on site.
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INSPECTION, MONITORING AND REPORTING

Environmental monitoring, together with a monthly inspection to monitor
general site conditions and environmental performance will ensure
environmental plans are being followed.

Each plan details its monitoring requirements, including those required by
the conditions of consent and licences. Table 8.1 provides a summary of
monitoring required by the consent and licences, and information for the
annual EMR report to DIPNR and Council.

Monitoring results and completed monthly checklists will be retained on site
and included in the annual report to DIPNR and Council. The checklist
proforma is provided in Environmental Plan 4 (Form EP4.1).

All reporting requirements relating to environmental management are set out
in Environmental Plan 4.

TRAINING

To ensure all persons working on the site are aware of their environmental
obligations and required procedures, each person will be inducted in the
relevant procedures before commencing work. Re-training will also be
undertaken if there are any changes to procedures, or if any non-conformance
to procedures is noted by site inspection, monitoring or by a regulatory
authority or public complaint.

Training and induction is detailed in Environmental Plan 1.

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA 0018928SEMPF01/FINAL/16 FEBRUARY 2005

11



Table 8.1 SUMMARY OF ENVIRONMENTAL MONITORING

Environmental Parameter Criteria Target Schedule Responsibility
Water Quality 100% concentration limit e 4 grab samples per month during
- Main storage weir (518)pH, TSS, EPA Conditions L3 and <50 mg/L TSS discharge Environmental Officer
turbidity (NTU) M2.1 pH45-65 (sampling)

Independent laboratory
- Groundwater bores (Lots 1 & 2)  Condition 4.8 of Consent e Every 6 months (analysis)

Water Quality

No. 250-09-01

Weir Flow and Groundwater
levels

Flow rate measured at S18 (main
storage weir) & monitoring
groundwater piezometers MW5

Weir: EPA Condition M6

Groundwater: (2.28/4.8 of
consent 796/00/HE /250-09-
01) & AEMR

Flow meter (L) to be
installed 3 months from date
of reviewed licence issue.

Weir: Daily during discharge

Groundwater: Monthly & after

Environmental Officer

(DS1), MW3 (DS2), MW4 (DS3), Maroota Groundwater Study =~ Monitor groundwater periods of extreme wet weather.
MW1, MW2, and S19 voluntarily =~ Technical ~ Status  report fluctuations
DLWC 2001
Climate
e Rainfall Conditions 4.2 of Consents Monitor conditions Continuous, 24hr/15min/ 1hr Environmental Officer
e Wind speed & direction & EPA Condition M2.3 averaging periods.
e Temperature
e Sigma theta
Noise EPA (Condition L6) and LAeqi5 minutesy level not to Every six months Environmental officer to engage

Consent condition 4.5

exceed 44 dB(A) Mon. to
Sat. (7am to 6pm) & not
exceed 37 dB(A) (6bam to
7am) Mon. to Sat. No works
on Sundays & Public
Holidays.

accredited acoustic consultant
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Table 8.1 SUMMARY OF ENVIRONMENTAL MONITORING

Environmental Parameter Criteria Target Schedule Responsibility
Condition 4.6 of consent Road traffic noise at Within six months of commencement Independent person(s) to be
250-09-01 Maroota PS of operation (to be approved by DG)  engaged
Condition 4.3 of 796/00/HE =~ Employees must not be Annual OH&S monitoring & when Environmental Officer to
subjected to noise levels new equipment is introduced. engage accredited acoustic
greater than those specified consultant.
in relevant legislation.
Erosion and Sedimentation Condition 4.10 of consent No change to water quality Monthly visual inspections of Environmental Officer
796/00/HE & SEMP downstream erosion/ sediment controls.
DLWC/EPA may be involved in
inspections.
Extraction Depth Condition 3.50f consent No extraction below 15.24 m Monthly visual survey Site supervisor
796/00/HE from original ground level
lots 96 & 196.
Dust and Air Quality
e Static dust Consent Condition 3.2 of Dust deposition (total) must Continuous (collected monthly) Collection- Environmental

e PMI10

250-09-01 & EPA (Condition
M1, M2 & R4)

not exceed 4 g/m?2/month

PM10 <37 pg/mdas a 24h
average and <30 ng/ms3 as
an annual average.

Continuous

officer, independent lab analysis

Environmental  Officer  (or
delegated hardware/ software
specialists).

Flora and Fauna / Rehabilitation
o Buffer zones, Kunzea rupestris
Tetratheca glandulosa, Darwinia
fascicularis  subsp.  oligantha,
and the  shale-sandstone
transition forest, conservation

Consent conditions 2.17,
2.24, 3.3, 3.13 of 796/00/HE,
49 of 250-09-01 & SEMP,
DCP 16

Monitor effects on
threatened  species and
success of revegetation.

No disturbance to required

buffer zones, conservation

Monthly visual inspection.

Annual survey of threatened species
and monitoring of conservation area.

Start prior to operations & continue
2yrs post approval.

Environmental = Officer  or
qualified bush regenerator.
Qualified plant ecologist to
undertake annual survey of
threatened species.
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Table 8.1 SUMMARY OF ENVIRONMENTAL MONITORING

Environmental Parameter Criteria Target Schedule Responsibility
area and rehabilitation areas. zones & rehabilitation areas.
Buffer markers intact.
Waste Management SEMP No fines for illegal disposal Monthly check of waste management Environmental  Officer = or
of wastes. No system delegate

contamination of site or
adjacent areas. Maximise
recycling of waste materials.

Weekly inspection of recycling
system
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 1 - INDUCTION AND TRAINING

Consent/Licence Condition 6.2 (ix) of Consent 796/00/HE and condition 2.1 of Consent 250-09-

Ref. 01.

Objectives To ensure all persons working on the site are aware of their environmental
obligations, site environmental issues and control measures, as well as roles
and responsibilities with regard to the environment on site.

Procedures 1. Environmental induction for all employees and contractors before starting

work. Induction to cover following issues:
(i) requirements of the SEMP;
(if) specific environmental issues on the site and control measures;
(iif) roles and responsibilities for environmental management; and
(iv) environmental incident procedures.
2. Retraining sessions within one month of changes to relevant sections of the
SEMP.
3. Retraining sessions within one month to persons identified by Complaints
Register or Site Condition Checklist as not conforming to procedures.
4. All truck drivers entering the site for the first time to be provided with the
‘Site Induction for Drivers’ form (attached).

Monitoring Status of inductions to be checked monthly using site condition checklist.

Reporting Record of all inductions and retraining, including name and date provided, to
be retained on site.

Responsible e Environmental officer responsible for ensuring all persons working on the

Person site are properly inducted and retraining provided as required.

Information/ Site Induction for Drivers form (EP1.1)

References

Maroota Traffic Management Policy (EP1.2)

Site Traffic Management Plan: Maroota (EP1.3)

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA

0018928/ JANUARY 2005




EP1.2 SITE INDUCTION FOR DRIVERS DIXON SAND MAROOTA QUARRY

Environmental Plans

DIXON SAND (PENRITH) PTY LTD
SITE INDUCTION FOR DRIVERS

We are pleased to receive our recent approval to expand operations at our Maroota Quarry
and continue our supply of good quality sand to our customers. A lot of work has gone into
gaining this approval and as before, certain practices must be adhered to when visiting this
site. It is in the interests of both the customers and Dixon Sand, that these requirements are
met to allow the quarry to maintain a good and safe working environment.

RESPONSIBILITIES

e | have read and understood Dixon Sands Site Traffic Management Plan (and attached
Map).
Specifically:
e | am fully aware of my responsibilities as laid out in Dixon Sands Site Traffic
Management Plan.
e | agreeto follow all site rules at Dixon Sands Maroota Quarry.
e | am fully aware of my responsibilities to notify Dixons of any hazards as
addressed in point 19 of the Traffic Management Plan.

e |naddition;
e | haveread and understood Dixon Sands Health and Safety Policy.
e | haveread and understood Dixon Sands Alcohol and Drug Policy.

e | understand that this document may be used to provide information to the Department of
Mineral Resources (DMR) and the Department of Environment and Conservation (DEC).

DECLARATION: I have read the above summary of responsibilities and have received a
copy of all mentioned documents.

Print Name: Signature:
Company Truck Reg. No.:
Witnessed by:

Noel Kenny

Production Manager.
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EP1.2 MAROOTA LOCAL TRAFFIC MANAGEMENT POLICY DIXON SAND MAROOTA QUARRY
Environmental Plans

Maroota Local Traffic Management Policy

As extractive operators and customers in the Maroota area we all benefit from the use of the
local roads and in particular Old Northern Road, which provides access to all quarries,

As a customer in the Maroota area you are aware of the existing local speed limitations and
in partxcular the speed restrictions at Maroota Public' School, along Old Northem Road.

As company policy all iracks entering and leaving quarry sites will be

required to:

L Comply with speed limits as observed. SPEED LIMITS AT MAROOTA
PUBLIC SCHOOL are 40 kph BETWEEN THE HOURS OF 8.00 to
9.30 am and 2.30 to 4.00 pm OTHERWISE 70 KPH

2, Cover all loads leaving the quarry sites

not use engine/exhaust brakes in the vicinity of quarry sites.

w

As company policy all trucks entering the Maroota quarries will be required ta obey the
above site regulations.

Any offending trucks found repeatedly not observmg these restrictions will be refused
access to all sites.

The Maroota Sand Resource is of growing importance to the Sydney Sand Market. We all
need to work together and self regulate our industry to ensure our joint commercial future.
- We therefore require your assistance in enforcing these policies.

o

Dixon Sand Maroota Quarry (F Vella)

0% et

PF Formation Hodgson Contracting
i . {Sun-a-Rise Site)
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EP1.3 SITE TRAFFIC MANAGEMENT PLAN DIXON SAND MAROOTA QUARRY

Environmental Plans

SITE TRAFFIC MANAGEMENT PLAN: MAROOTA

1. No trucks are to arrive at Dixons' prior to 5:45am as a courtesy to our neighbours.
Repeat offenders will be refused accessto quarry.

2. Dixon Sand request that truck drivers minimise their arrival to the quarry during
peak hours, holiday periods, and before and after school hours (i.e. 8.30am — 9.00am
and 3.00pm — 3.30pm).

3. Trucks are required to obey the 40km/hr speed limit in front of Maroota Public
School on School days, during School hours.

4. Trucks are not permitted to use exhaust brakes at any time in the Maroota area,
especially around Maroota Public School during morning time.

5. All earthmoving equipment (including the water-cart and Quarry Vehicles with
flashing lights) have right of way at all times. No exceptions.

6. All trucks are to obey directional signs at all times.

7. All trucks are to observe and obey the 20km/hr speed limit on site at all times. This
speed limit will be enforced.

8. Drivers are only permitted to exit trucks at Weighbridge, and designated Wash bay
and Tarping areas. Drivers must wear approved hi-vis clothing. Drivers are not
permitted to exit their trucksin pit area.

9. All trucks entering Dixon’s Maroota must have a fully operational C/B radio so asto
communicate with loader drivers (using AM 8 or UHF 5). If CB is broken, go to
weighbridge and inform operator.

10. All trucks entering Dixon’s Maroota must have an approved tarp to cover load before
leaving site.

11. All driversto follow loader driver instructions at all times.

12. No trucks are to proceed past wash bay without contacting loader driver.

13. Wash bay areais provided to wash body. Not to wash truck.

14. Wash bay area: - Only area on site designated for trucks to park and raise their

bodies. - No double-parking permitted. - Only 1 truck a atime permitted in the wash
bay.
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EP1.3 SITE TRAFFIC MANAGEMENT PLAN DIXON SAND MAROOTA QUARRY

Environmental Plans

15. No trucks permitted to leave site prior to 6 am, or after 6pm.

16. Trucks must not obstruct designated haul roads after 7am.

17. All trucksto be loaded must park where instructed.

18. All access through Dixon’s Maroota is 1 way.

19. All vehicles are to enter and leave the site in a forward direction.

20. Drivers must notify Dixon's management of any hazards identified. Hazard
identification sheets are available in Weighbridge.

21. It isthe responsibility of all drivers entering Dixon's Maroota to be aware of all rules
and regulations.

22. All drivers must be inducted and sign relevant documents.
23. Seat beltsto be worn at all timeswhilst driving (if fitted).

24. Any drivers found to be repeating offenders of these regulations will be banned from
site.

NOTE: copy of OH& S Policy to all customers also.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 2 - ENVIRONMENTAL INCIDENT MANAGEMENT

Consent/Licence EPA General Terms of Approval - Attachment A of Conditions of Consent No.

Ref. 796/00/HE; Condition 7.1 of Consent No. 250-09-01; EPA conditions M2.4,
M2.5, M2.6 R2 and R3.

Objectives To ensure all environmental incidents are promptly and effectively managed to
minimise environmental impact.

Definitions An environmental incident is an event that has the potential to harm the
environment. Examples are fuel spillage, failure of erosion or sedimentation
controls or excessive noise or dust.

General 1. Stop action causing incident (eg: switch off equipment).

Procedures
2. Stop all work in the immediate vicinity of the incident until advised to

continue work by the site supervisor - inform nearby workers if required.

3. Notify environmental officer.

4. Block flow paths - cover with sand or install temporary barriers or controls
as necessary.

5. For fuel/oil spill, remove contaminated material and dispose to licensed
hazardous waste management facility.

6. Environmental officer to contact EPA’s Pollution Line on 131 555 as soon
as possible for any incidents causing or threatening harm to the
environment. For other contact details refer Incident Contact Table.

7. Environmental officer to make sure incident area cleaned up, problem
rectified and prevention measures put in place.

8. Fire extinguishers to be carried by all machinery used. Water cart is to be
able to access all lots.

9. Adhere to PM10 exceedance procedures.

Monitoring Site Condition Checklist to be completed monthly.

Reporting 1. Immediately for PM10 emission exceedence, otherwise, within 7 days of an
incident causing or threatening harm to the environment a written report to
be provided to the EPA.

2. Annual EMR to record details of all incidents - noted on Site Condition
Checklist.

Responsible 1. All site employees are responsible for their own actions in preventing

Person incidents occurring, containing spills, etc.

2. General Manager is responsible for enquires into incidents, notification and

written report to EPA and declaring an area safe after an incident.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Information/ FOR MEDICAL EMERGENCIES AND SAFETY INCIDENTS REFER TO
References SAFETY MANAGEMENT PLAN

Air Quality Management EP13, Pm10 Action Plan

Refer Incident Contact Table (EP2.1) for telephone numbers of relevant
authorities.
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EP 2.1 INCIDENT CONTACT TABLE DIXON SAND MAROOTA QUARRY

Environmental Plans

INCIDENT CONTACT TABLE

As per Dixon Sand Mines Safety Management Plan (MSMP), all incidences must be
reported directly to the General Manager immediately. Refer to the MSMP for more
detailed procedures.

INCIDENT TYPE CONTACT TELEPHONE
All incidents General Manager 4566 8348

0414 330 490
Environmental incidences | Environmental Officer 4566 8348

0410 668 343
Fire Fire Fighting Service 000
Hazardous materials spill | Fire Fighting Service 000
Pollution event EPA Pollution Line 131 555
Accident/Unlawful action | Police (Wisemans Ferry) 4566 4302

4577 4111 (AH)
Injured animal Wildlife Information and Rescue | 4754 2946

Service (WIRES - Blue Mountains)

Archaeological artefact | National Parks and Wildlife | 9585 6444
identified Service (Sydney Zone)
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 3 - COMPLAINTS MANAGEMENT

Consent/Licence EPA General Terms of Approval - Attachment A of Conditions of Consent No.

Ref. 796/00/HE; Conditions 5.1 and 5.2 of consent No. 250-09-01; EPA POEO
Licence conditions M4 and M5.

Objectives To ensure any site problems brought to the attention of Dixon Sand by the local
community and/or relevant authorities are documented and acted upon to
avoid re-occurrence.

Procedures 1. Complaints telephone number signposted at front gate. Telephone number,
along with postal, and email address for complaints advertised on website,
and in 3 local newspapers / newsletters. These contact points for
complaints to be regularly provided to the community throughout the life
of the development.

2. All complaints/concerns raised by local community/relevant authorities to
be recorded on Complaints Register by Environmental Officer. Complaints
register to be retained on site.

3. All complaints to be bought to the attention of the Environmental Officer
immediately.

4. Environmental officer to identify and initiate appropriate action in response
to complaint and follow-up contact with complainant.

5. Any complaints received to be reviewed at CCC meeting.

Monitoring 1. All complaints to be recorded on Complaints Register.

2. Complaints Register to be checked monthly using Site condition checklist.

Reporting 1. Completed Complaints Register to be included in annual EMR.

2. Summary of complaints to the EPA as part of Annual Return for Licence.

Responsible 1. All persons who receive telephone complaints are responsible for

Person completing the Complaints Register and notifying the environmental officer
within 24 hours.

2. Environmental officer responsible for initiating follow-up action and
contact with complainant.

Information/ Complaints Register (EP3.1)

References

Section 4.15.3 Socio-Economics — Mitigation Measures of EIS (ERM, 2001).
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EP 3.1 COMPLAINTS REGISTER FORM

DIXON SAND MAROOTA QUARRY

Environmental Plans

DIXON SAND (PENRITH) PTY LIMITED
COMPLAINTS REGISTER FORM

All complaints or comments received from the public to be recorded on a copy of this form. The
Environmental Officer must be advised of the complaint immediately.

Corrective actions are to be identified and followed-up within one week of expiry of the stated

timeframe.

Call Received:
(Time/date)

Method of complaint:

Nature of complaint:

Weather conditions at time relating to
complaint (wind/rain?):

Name/address/ contact no. of caller:

(If complainant will not provide detalils,
provide a note to that effect)

Call taken by:

Section to be completed by Site Supervisor:

Recommended Action:

(If no action is to be taken, provide reason
why)

Implementation required by (date):

Complainant to be contacted on (date if
required):

Action completed:

Signed/date (Site Supervisor)
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 4 - ENVIRONMENTAL REVIEW AND REPORTING

Consent/Licence
Ref.

Conditions 6.1, 6.2, 6.3, 6.4, 6.5, 6.6 of Consent No. 796/00/HE; Condition 7.2 of
Consent No. 250-09-01.

EPA POEO Licence Condition 6.

Objectives

To review and report on environmental controls and their effectiveness to

assess site environmental performance and any required improvements.

Procedures

1.

Monthly inspection using Site Condition Checklist by environmental officer
or delegate to check environmental procedures and controls and
completion of various environmental requirements.

Monthly monitoring results required by relevant procedures to be reviewed
by environmental officer to determine effectiveness of controls. (Refer to
summary of environmental monitoring in SEMP).

Annual EMR to be prepared by independent, qualified person(s) detailing
consent compliance, environmental performance and management by
updating current SEMP and providing a revised strategy for the coming
year.

Monitoring

Monthly Site Condition Checklist to be completed.

Various monitoring activities required as per summary of environmental
monitoring (refer SEMP).

Reporting

Annual EMR to be submitted to DIPNR and Council. EP 4.2 Annual EMR
Checklist to be used to make sure all relevant information is supplied in
report.

Annual Return to be submitted to the EPA to include annual monitoring,
summary of complaints, compliance with license conditions and calculation
of license fees.

Environmental Audit of entire quarry before commencement of strips 2, 3,
4, 5 and 6, at the end of the approval period of consent 250-09-01, and at
completion of flora and fauna monitoring program and submitted to
Director-General, EPA, NPWS, RTA and Council.

Responsible
Person

Environmental officer to ensure all reports are provided to DIPNR, Council
and EPA.

Independent person(s) approved by Director-General to undertake
Environmental Audit.

Information/
References

EP 4.1 Monthly Site Condition Checklist

EP 4.2 Annual EMR Checklist
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EP4.1 MONTHLY SITE CONDITION CHECKLIST DIXON SAND MAROOTA QUARRY

Environmental Procedures

DIXON SAND MAROOTA
MONTHLY SITE CONDITION CHECKLIST

This checklist is to be completed monthly by the Environmental Officer. Completed checklists are
to be retained and included in the annual EMR to Council.

Date of inspection:

Inspection by:

Measured monthly rainfall (mm)

OK (¥) or Comments/ Action
Not Acceptable (%)

SEDIMENT CONTROLS

Sediment fences installed and maintained

Sediment level of basin and drains checked

(>70% volume of basins available)

Site checked for erosion

Stockpiles located and maintained correctly

Tree clearance restricted to required area
WATER QUALITY AND QUANTITY
During discharge from wier (S18): Water

quality monitoring undertaken weekly at

discharge point (max. 4/mth)

Weir (S18): Daily volume of water
discharged recorded.

6 monthly monitoring of groundwater

quality at four bores on Lots 1&?2

Monthly depth measurement of all
groundwater bores and comparison with
rainfall

Monthly inspection of drainage & sediment

controls including water storages, pumps,

pipes and dams walls

Voluntary monthly water quality monitoring

of spring in unnamed creek (S19)

Any Fuel or oil spills reported and

maintained

Fuels/chemicals stored in bunded areas
AIR QUALITY

Continuous static dust (collected for analysis

monthly)

On site dust suppression

Loads covered entering and leaving site

No burning of vegetation
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EP4.1 MONTHLY SITE CONDITION CHECKLIST DIXON SAND MAROOTA QUARRY

Environmental Procedures

EP 4.1 Checklist (Cont)

OK (¥) or Comments/ Action
Not Acceptable (%)

Wind speed, direction and rainfall recorded

NOISE

Operation only during hours of operation

No complaints received from school,

residences or local community members.

6 monthly monitoring at Maroota PS
FLORA & FAUNA/
REHABILITATION

Sightings of threatened species reported

No disturbance of buffer/conservation areas

All buffer/conservation area

fencing/marking intact

Rehabilitation undertaken to schedule

Success of rehabilitation of buffers,

conservation areas & rehabilitation areas

Rehabilitation near school during holidays
ARCHAEOLOGY

Stop work if sites located - NPWS notified
WASTE AND SITE CONDITION

No rubbish visible or buried on site

Recyclables ~ removed by  licensed

Contractors

Putrescible waste covered and regularly
removed

ROADS AND TRANSPORT
Weekly inspection of Old Northern

Rd/Crown Rd intersection and sand/clay
removed as necessary.

Crown Road, Old Northern Road near site,

intersection & haul roads in good state of

repair.

Truck movements have not exceeded
60/ day, or 15 between 6-7am.

Weighbridge/log book records forwarded to
Council monthly
EXTRACTION PROGRAM

Extraction depths from monthly checked

control points (see EP7.1) in accordance with
extraction program.

REPORTING
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EP4.1 MONTHLY SITE CONDITION CHECKLIST DIXON SAND MAROOTA QUARRY

Environmental Procedures

Complaints register maintained

Environmental incidents reported to EPA

Signed: Environmental Officer
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EP4.2 ANNUAL EMP CHECKLIST DIXON SAND MAROOTA QUARRY

Environmental Plans

The SEMP is to be reviewed annually and changes made as required to the Environmental
Plans (EPs). The annual review is also to include a review of relevant legislation and policy.
The revised SEMP is to be submitted to Council in the form of an Annual EMR.

The following provides a checklist of information to be included in each section of the

Annual EMR.

Environmental Report Requirements

Issue

Air quality Summary of dust sources, sensitive receptors and containment/mitigation measures.
Compliance with static dust and PM10 criteria.
Air and dust quality results.
Climate data (wind speed and direction, temperature and rainfall).
Any comments/recommendations from EPA, DLWC or other authority.
Any changes to EPs.
Any changes to EPA licence.
Summary of dust related complaints and actions taken (include Complaints Register
Forms)

Noise Summary of noise sources and containment/mitigation measures.

Results of six monthly compliance monitoring.

Results of annual OH&S monitoring and compliance with guidelines.
Any changes to EPs.

Any changes to EPA licence.

Summary of noise related complaints and actions taken (include Complaints Register
Forms)

Review of new technologies/practices to reduce noise emissions, applicable to site
operations.

Any comments/recommendations from EPA, DLWC or other authority

Water Management

Summary of water quality monitoring results for S18 weir discharge.
Summary of daily discharge measurements at S18 weir when discharged.

Summary of 6 monthly groundwater quality results at the 4 monitoring bores on Lots
1&2.

Summary of all groundwater bore level results and comparison with rainfall data.
Summary of water quality monitoring at spring in unnamed creek (519).
Compliance with criteria and licenses and permits.

Summary of monthly inspections of erosion and sediment controls (include monthly
site condition checklists).

Any changes to EPs.

Any changes to EPA licence, DLWC licences or new licences/permits obtained.
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EP4.2 ANNUAL EMP CHECKLIST DIXON SAND MAROOTA QUARRY

Environmental Plans

Environmental Report Requirements
Issue
Rehabilitation Details of backfilling works (source of material, grades and stability of batters).

Summary of monthly inspections of rehabilitation areas (include checklists).

Work as executed plans when a precinct completed to demonstrate that levels are in
accordance with Rehabilitation Plan.

Results of annual survey by plant ecologist of threatened species, ecological

communities on the site and all conservation areas.

Compliance with rehabilitation schedule.

Social Impact

Minutes, outcomes and recommendations of the biannual Community Consultative

Committee meetings.
Summary of complaints and follow-up actions (include complaints register forms).
Summary of any public open days and monthly local newspaper articles.

Summary of any other initiatives such as involvement in a Streamwatch program at

Maroota School.

Roads and Traffic

Summary of vehicle movement records.
Summary of liaison with MPS regarding effectiveness of traffic management.
Summary of traffic related complaints (include relevant complaints register forms).

Summary of inspections of road surfaces for damage (Crown Road, Old Northern

Road/Crown Road intersection and haul roads) by Environmental Officer.
Compliance with consent conditions relating to traffic management.

Summary road works undertaken, include work as executed plans.

Waste Management

Summary of waste management including type, composition and quantity of material

recycled and removed and destination of materials removed.

ESD

Summary of overall environmental performance for the year.
Statement of compliance with licences, permits and conditions of consent.
Survey plan, illustrating status of extraction and rehabilitation.

Any recommendations to adjust operational procedures to improve overall

environmental performance.

Statement of how Dixon Sand addresses ISO 14001-14004 relating to Environmental
Management Systems (ie mechanisms necessary to implement and achieve company’s
environmental policy, objectives and targets and means to monitor and evaluate

environmental performance).
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 5 - TRAFFIC AND TRANSPORT MANAGEMENT

Consent/Licence Conditions 2.2, 2.3, 2.11, 2.16, 2.17, 2.18, 2.20, 2.22, 2.23, 3.7, 3.8, 4.9 of Consent

Ref. No. 796/00/HE; conditions 3.30, 3.31, 3.32, 3.33, 3.34, 3.35A, 3.35B, 3.35C, 3.5 of
consent No. 250-09-01.

Objectives To minimise the impact of trucks on the local road network, local residents and
the Maroota Public School, and to comply with approved access and vehicle
movements.

Procedures Truck movements
1. Truck movements to and from the site not to exceed 120 per day (60 loaded

trucks per day).

2. Between 6:00am and 7:00am only 15 loaded trucks allowed to enter or leave
the site, and none prior to 5:45am.

3. All new truck drivers to be provided with Site Induction for Drivers form at
weighbridge. Drivers provided with Site Traffic Management Plan and
Maroota Local Traffic Management Policy.

4. All loads must be fully tarped prior to final weighing, before leaving site.

5. 20 km/hr speed limit on internal haul roads.

6. All vehicles are to enter and leave the site in a forward direction

Road Improvements and Maintenance

1. Old Northern Rd/Crown Road intersection to be inspected weekly by the
Environmental Officer for accumulated sand/clay and maintained as
necessary by removing the material.

Monitoring Vehicle Movements

1. Allloads to be inspected at weighbridge to make sure they are covered.

2. Weighbridge dockets to be retained for a record of the time of daily vehicle
movements and volume of material entering and leaving the site.

3. Maroota School to be contacted by Environmental Officer annually to
discuss effectiveness of traffic management.

4. EP3.1 Complaints register to be used to record traffic management
complaints.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 5 - TRAFFIC AND TRANSPORT MANAGEMENT

Road Improvements and Maintenance

Monitoring Cont.

5. Weekly inspections by Environmental Officer of Old Northern
Road/Crown Road intersection for accumulated sand/clay.

6. Monthly inspections of road surfaces (Crown Road, Old Northern
Road/Crown Road intersection and haul roads) by Environmental Officer
for damage.

Reporting 1. Vehicle movement records (including certified weighbridge dockets and
log book or equivalent computer records) to be submitted to Council
monthly, and summarised in the Annual EMR.

2. Work as executed plans for road and drainage works external to the site to
be submitted to Council.

3. Compliance and effectiveness of traffic management to be submitted to
Council in Annual EMR.

Responsible 1. Environmental Officer responsible for weekly inspections of Old Northern

Person Road intersection for sand/clay accumulation, monthly inspections of road
pavements for damage condition and consulting annually with Maroota
School regarding effectiveness of traffic management.

2. Truck drivers responsible to comply with permitted hours of operation and
site induction form requirements.

Information/ EIS Sections 6.8, 7.5, 10.3, 11.5 and Appendix C6 (Southern Environmental

References 1999); EIS sections 2.4.4, 2.4.5, 2.4.6 (Extraction, Processing and Haulage), 4.11.2,

4.11.3, 4.11.5 (Traffic and Access) (ERM, 2001).
EP1.1 Site Induction for Drivers/ Site Traffic Management Plan
EP1.2 Maroota Traffic Management Policy

EP5.1 Roads and Access Arrangements
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 6 - HOURS OF OPERATION

Consent/Licence
Ref.

Condition 3.12 of Consent 796/00/HE; Conditions 3.31, 3.41 and 3.42 of
Consent 250-09-01.

EPA General Terms of Approval Condition L5.4-5.8; EPA POEO Licence
Condition L7.

Objectives

To ensure all site operations and truck movements comply with the approved
hours of operation.

Procedures

5.45 am Monday to Saturday

Site gates may open to allow entry of vehicles to site.

6.00am - 7.00 am Monday to Saturday (not incl. Public Holidays)
30 truck movements (15 loaded vehicles) may enter or leave site.
7.00 am - 6.00 pm Monday to Saturday (not incl. Public Holidays)

Extraction, transportation and processing or running of machinery for
maintenance purposes permitted.

7.00 am - 6.00 pm Monday to Saturday (during Public Holidays only)
Construction of earth bunds around Maroota PS setback perimeter.
Sundays and Public Holidays

No extraction, transportation or processing to occur.

Monitoring

Certified (under company seal) weighbridge dockets and log book or computer
records to be kept on site recording arrival and departure times of vehicles
between 6.00 am and 7.00 am.

Reporting

Weighbridge dockets and records to be submitted to Council monthly and
summarised in Annual EMR.

Responsible
Person

1. Weighbridge operator responsible for accurate vehicle movement record
keeping.

2. Truck operators and site employees responsible for operating within
permitted hours.

3. Head office responsible for reporting to Council each month.

Information/
References

EPS5 - Roads and Traffic Management

EP 12 - Noise and Vibration Management
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 7 - PERMISSIBLE EXTRACTION PROGRAM

Consent/Licence
Ref.

Conditions 3.10 and 6.6(k) of Consent 796/00/HE; Conditions 3.9, 3.12, 3.25 and
Annexure C of consent 250-09-01.

Objectives

To ensure that:

e the maximum annual volume of extracted material complies with the
approved extraction volume of up to 60 loads per day over 10 and 18 years
for Lots 29 and 196, and 1 and 2 respectively;

e the combined production of quarry products within all lots to not exceed
495,000 tonnes per annum, while processing of extracted sandstone not to
exceed 1,750 tonnes per day;

o the extraction sequence complies with the approved programs (detailed in
procedures); and

e extraction complies with approved depth.

Procedures

Volume of Extraction

Extraction on Lots 29 and 196 to be undertaken at the estimated annual
stripping rates shown in Table 7.1.

Extraction Sequence

Extraction undertaken in sequence shown in Tables 7.2 and 7.3 (extraction
precincts/strips are shown on EP8.1).

Depth of Extraction

1. Extraction on Lots 1, 2, 29 and 196 not to occur within 2 metres of highest
recorded wet weather groundwater level.

2. Extraction depth not to exceed 15.24 metres from original ground surface of
Lots 29 and 196.

Monitoring

Volumes

1. Weighbridge dockets to monitor monthly number and volume of loads
leaving the quarry.

Extraction Sequence

2. Work as Executed plans showing completed extraction precincts to be
prepared for lots 29 and 196 when necessary.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 7 - PERMISSIBLE EXTRACTION PROGRAM (Cont.)

Depth of Extraction

3. Monthly visual survey of extraction depths from survey control points
located near extraction precincts on Lots 29 and 196, 1 and 2 (see EP7.1).

4. Surveying of depth of extraction at the completion of each precinct on lots
29 and 196 by a qualified surveyor to ensure compliance. This is to be
organised by the Environmental Officer.

5.  Monthly monitoring of groundwater levels in the 5 monitoring bores across
the site and comparison with monthly average rainfall by the
Environmental Officer.

Reporting 1. Statement of Compliance submitted to Council annually with EMR,
including a survey plan showing status of extraction and rehabilitation.

2. Work as Executed plans to be submitted to Council annually if an
extraction precinct has been completed on lots 29 and 196 to demonstrate
compliance with approved work and levels.

3. Monthly groundwater levels and relationship with rainfall reported in
Annual EMR.

4. Annual production data to be provided in standard form to DIPNR.

Responsible Environmental Officer ensures:
Person

extraction and rehabilitation is undertaken sequentially as indicated in
EP15.1 - Rehabilitation Schedule;

Work as Executed plans are submitted to Council with Annual EMR;

a surveyor is contracted to measure depths of extraction at completion of
precinct extraction within Lots 96 and 196; and

monitor groundwater levels and reporting as detailed above.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Information/ EIS Chapter 6 and Appendix C3 (Southern Environmental 1999); EIS Chapter
References 2Description of Proposed Development (ERM, 2001).

EP7.1 - Survey Control Points & Monitoring Well Locations
EP8.1 - Extraction Precincts/Strips and Buffer Areas

EP9.3 - Water Management System - Strip 2

Figure 2 - Stage 2 Annexure C of Consent 250-09-01
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Table 7.1 INDICATIVE STRIPPING REQUIREMENTS LOTS 29 & 196
Year Total Yearly Stripping  Concrete Sand (tonnes) Mortar Sand (tonnes)
1 157,500 70,000 70,000
2 234,000 90,000 120,000
3 270,000 120,000 130,000
4 328,500 160,000 140,000
5 328,500 160,000 160,000
6 300,000 180,000 80,000
7 216,000 180,000
Notes: The above rates are based on the following:
1 .total resource of concrete sand is 960,000 tonnes and of mortar sand is 680,000 tonnes;
2. 15% loss in washing for concrete sands;
3. a 5% interburden/overburden loss for concrete and mortar sands; and
4. 0% topsoil allowance, given most of the site has been previously stripped of topsoil.
Table 7.2 EXTRACTION & REHABILITATION SEQUENCE LOTS 29 & 196
Action Year1 Year 2 Year 3 Years 4 to 10
White Sand
Precinct 4 - excavate northern end and

develop as sediment pond for processing area.

Precinct 10 - complete extraction and develop

as water storage.

Precinct 11 - extract and rehabilitate

Yellow Sand

Precinct 5 - extract and develop as tailings

pond.

Precinct 3 - commence rehabilitation

Precinct 9 - extract at completion of Precinct 5

Precinct 8 - extract in western end to link with

Precinct 9.

Notes: The above extraction sequence is based on the most optimistic scenario of 60 loads per day which would see the operation

completed in four years. At a more gradual build-up from 40 to 60 loads per day, extraction will extend up to ten years.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Table 7.3 EXTRACTION & REHABILITATION SEQUENCE LOTS 1 & 2

Action

Years 1-3

Years 3-6

Years 10-11

Years 11-15

Years 15-17

Years 17-18

Strip 1 - extraction period

Strip 2 - extraction period

Strip 3 - extraction period

Strip 1 - commence rehab

Strip 4 - extraction period

Strip 2 - commence rehab

Strip 5 - extraction period

Strip 3 - commence rehab

Strip 6 - extraction period

Strip 4 - commence rehab

Strips 5/6 - rehabilitate
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 8 - BUFFER ZONES AND PROTECTION OF ADJOINING LANDS

Consent/Licence Condition 3.3 of Consent 796/00/HE; condition 3.1, 3.49, 6.3 and 7.2 of Consent

Ref. 250-09-01.

Objectives To minimise impact of the operation on nearby landuses and sensitive
environmental areas such as the Kunzea rupestris plants on Lot 29, and the

species composition within the Shale/Sandstone transition forest on Lots 1&2

Procedures 1. Buffer zones to be clearly delineated with pegs and safety wire, including:
(i) 10 metre buffer to the northern boundary of Lot 29 (see EP8.1);
(if) 50 metre buffer to Kunzea rupestris on Lot 29 (see EP8.1);
(iii) 250 metre buffer from boundary of Maroota P.S. (see EP8.1);
(iv) 10 metre buffer from boundary of Lot 117 DP 752025 (see EP8.1);
(v) 50 metre buffer from existing house on Lot 1 DP 547255 (see EP8.1);
(vi)  Duffer at the edge of the shallow groundwater area (see EP8.1);

2. Buffer zones to be suitably bunded and fenced to ensure excavation, truck
movements, dumping, dust, and weed infestation do not affect flora and
fauna in:

(vii) 50 metre buffer around Tetratheca glandulosa populations and shale-
sandstone transitional forest (see EP8.1); and
(viii) a reduced 20 metre buffer on northern point of conservation area
(see EP8.1).
3. Rehabilitated 50 metre buffer to Kunzea rupestris on Lot 29 to be maintained.
(see EP8.1).
4. 30 metre buffer from Old Northern Road to be planted on commencement
of strip 1 extraction on Lots 1 & 2.
5. Implement measures to ensure public safety and restrict unsupervised
access of school children to the quarry eg safety fencing.
Monitoring Monthly inspection of buffer zones to monitor success of rehabilitation and

inspection of buffer markers to ensure no disturbance of buffer/conservation
zones (see EP4.1 - monthly site condition check list).
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 8 - BUFFER ZONES AND PROTECTION OF ADJOINING LANDS
Reporting 1. Success of rehabilitation of buffer zones to be reported in Annual EMR.

2. Director-General approved survey plan of buffer zones and setback

boundaries for Lots 1 and 2 to be adhered to.

Responsible Environmental Officer or bush regenerator responsible for monthly inspection
Person to monitor rehabilitation success of buffer zones and ensure no disturbance.
Information/ EIS Section 7.8 and Appendix C7 (Southern Environmental 1999); EIS Section 2.4
References Extraction, Processing and Haulage and 5.1.1 Summary of Mitigation Measures

(ERM, 2001).

EP8.1 - Extraction Precincts/Strips and Buffer Areas.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 9 - WATER MANAGEMENT

Consent/Licence
Ref.

Conditions 2.3, 2.5, 2.7, 2.14, 2.28, 3.5(b), 3.6, 4.1, 4.11, 6.3 of Consent
796/00/HE; Conditions 3.17, 3.18, 3.19, 3.20, 3.21, 3.22, 3.23, 3.24, 3.25, 3.26, 3.27,
3.28,4.7,4.8, 6.3, 7.2 and Annexure C of consent 250-09-01.

EPA General Term of Approval P1.3, L1, L3, M1, M2.1, M3, M4, M6, R1; EPA
POEO Licence Conditions 1.2, L1, L3, M1, M2, M3, M6, R1.

Water Licence Part 5 General Terms of Approval (Lots 29 & 196).

Objectives

To ensure discharge of stormwater from the site is clear of sediment (<50 mg/1
TSS) and pH is between 4.5 and 6.5, a base flow is provided to the downstream
creek, downstream ecosystems are protected, on-site re-use of water is
maximised and groundwaters are not breached or contaminated.

To ensure compliance with the Rivers and Foreshores Improvements Act 1948 and
the Protection of the Environment and Operations Act 1997 and to support the first
order objectives, targets and key issues outlined in the Hawkesbury Lower Nepean
Catchment Blueprint (NSW Department of Land and Water Conservation, 2003).

Procedures

Surface Water

1. Install and maintain water management structures (diversion banks,
sediment basins, catch ponds, tailings ponds and main storage pond) as
per; EIS Appendix C3 (1999), EIS Section 2.5 Surface Water Management
(ERM, 2001), EP9.1 to EP9.3, Managing Urban Stormwater: Soil and
Conservation (NSW Government, 2004), and Managing Urban Stormwater:
Council Handbook (EPA, 1997) to contain and treat all rainfall and runoff
resulting from a 90 percentile, 5 day rainfall event.

2. Construction of clean water diversion drain around strip 1 and
implementation of temporary sediment controls in drainage lines for stage
1 works to be completed prior to extraction on Lots 1 & 2. Refer EIS Table
2.2 Stage 2 Water Management Design (ERM, 2001) for design specifications.

3. Construction of clean water diversion drains and sediment controls for each
successive strip (as shown in EP9.1 and EP9.3) shall be constructed prior to
commencement of extraction from the respective strip. Refer EIS Table 2.2
Stage 2 Water Management Design (ERM, 2001) for design specifications.

4. Excavate drainage channel and construct small silt traps within excavated
quarry floor as shown in EP9.1 and EP9.3. Size, dimension and grade of
channel to comply with EIS Table 2.2 Stage 2 Water Management Design
(ERM, 2001).
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 9 - WATER MANAGEMENT

10.

11.

12.

13.

14.

The voids within Lot 29 to act as a sedimentation pond for stormwater
runoff from the Lot 1 & 2 excavation areas (refer to EP9.3). The volume of
the initial void shall not be reduced beyond 2,500m? during excavation of
this lot - refer EIS Section 2.5 Surface Water Management (ERM, 2001).
Construct overflow pipe beneath Crown Road for overflows from Lot 29
sediment ponds to overflow dam, as shown in EP9.1

No discharge from the main storage pond on Lot 196 permitted if TDS >
50mg/L and pH <4.5 and >6.5.

Ensure low flow pipe at weir within Lot 196 maintains base flow in creek.

Within 5 days after each storm, water in main storage dam within Lot 196
must be treated to comply with EPA licence conditions and discharged to
freeboard level

Erosion and sediment control works to be implemented in accordance with
EP10.

Minimise the area of disturbance by only clearing areas immediately prior
to extraction and undertaking progressive rehabilitation (see EP15).

Maintenance and equipment refuelling shall only be carried out in the
designated workshop or refuelling areas on Lot 196.

Chemicals and fuels to be stored in 110% capacity bunded areas of Lot 196
and fuel and oil spill equipment to be retained on site.

Prior to commencement of strips 4 and 5 on Lot 1 & 2, existing farm dams
to be de-commissioned using the following methodology:

test water quality of dam storage to determine its suitability for discharge;
place erosion & sedimentation controls downstream of dam (refer EP10);
dewater dams to site water management system; and

excavate dam wall, remove deposited silt, and dispose of via procedures
for desiltation of site sedimentation ponds (refer EP10).

During rehabilitation of strip 6 on Lot 1, constructed channel and silt traps
on Lots 1 and 29 to be levelled to approved final landform on EP 15.2,
topsoiled and revegetated.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 9 - WATER MANAGEMENT

15. Rehabilitation of strips 4 & 5 on Lots 1&2 to include the reinstatement of the
ephemeral watercourse through Lot 2. Stabilisation of channel bed and
banks using vegetation planting, rock gabions, and rock boulders placed
and anchored if necessary, to reduce channel flow velocity, provide stilling
ponds, and protect channel from erosion. Refer final landform plan EP15.2.

16. Sedimentation ponds on Lots 29 & 196 to be filled to level of approved final
landform shown on EP 15.2, topsoiled and revegetated following
extraction.

Groundwater

17. Extraction not to occur within 2 metres groundwater table (wet weather,
high level) based on groundwater monitoring and survey information of
the working area of the quarry.

18. In the event of groundwaters being breached, operations in the vicinity of
the affected area to are to cease and Council & the Director-General are to
be consulted with respect to the basis upon which extraction may
recommence.

19. Maintain four groundwater monitoring bores on Lots 1 and 2 and one on
Lot 196.

Monitoring 1. During Discharge: water monitoring at main storage dam weir (EP9.2) to
occur daily for pH, turbidity (NTU) and TSS (mg/1).

2. During discharge: daily measurement of volume of water discharged at
weir in litres.

3. Monthly groundwater level monitoring of the monitoring bores on site to
be undertaken and following any periods of extreme wet weather.

4. Groundwater quality monitoring within each of the four bores on Lots 1&2
shall be undertaken every six months.

5. Quantity of groundwater extraction from supply bores (pumping and non-
pumping) water levels to be recorded in January and June/July.

6. Voluntary monthly monitoring of quality in spring in unnamed creek (519)

7. Consultation with NSW Fisheries to be carried out prior to commencement

of operations in strip 4 of Lots 1 and 2.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 9 - WATER MANAGEMENT
Reporting 1. All groundwater water quality, level and extraction data to be reported to
DIPNR in the Annual EMR.
2. All water quality/quantity results to be reported to Council in Annual
EMR.
3. Annual water quality monitoring report to be completed (records must
include times of sampling, locations and name of person -collecting
sample) as part of Annual Return to EPA. (Annual Return comprises a
Statement of Compliance and a monitoring and complaints summary.)
4. An entire site Environmental Audit Report to be supplied to Director-
General, EPA, NPWS, RTA and Council within a month of its completion
Responsible Environmental Officer or person(s) authorised by environmental officer.
Person
Information/ EIS Section 6.9 and ‘Integrated Surface Water Management Plan” in Appendix C3,
References Figures 3 and 4 (Southern Environmental 1999)

EIS Section 2.5 Surface Water Management and 5.1 Summary of Mitigation
Measures, Environmental Impact Statement - Maroota Quarry Extension, (ERM,
2001)

EP9.1 - Water Management System and Monitoring Locations- Strip 5, EP9.2 -
Water Management Plan (Schematic) EP9.3 - Water Management System - Strip
2, EP15.2 - Final Landform Plan Lots 1 & 2.

Managing Urban Stormwater: Soil and Conservation (NSW Government 2004)

Hawkesbury Lower Nepean Catchment Blueprint (NSW Department of Land and
Water Conservation, 2003)

Managing Urban Stormwater: Council Handbook (EPA, 1997)

Maroota Groundwater Study Technical Status Report (DLWC, 2001)
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 10 - EROSION AND SEDIMENT CONTROL

Consent/Licence Conditions 2.4, 2.14, 2.15, 2.23, 3.3, 4.10 of consent 796/00/HE; and 3.9, 3.10,

Ref. 3.11, 3.12, 6.3 and 7.2 of consent 250-09-01.

EPA general Terms of Approval L1, L3, O4, M1, M2, M4, R1; EPA POEO

Licence Conditions L1, L3, O3, M2, M6, R1.

Objectives To minimise and manage erosion and sedimentation on the site and ensure that

sediment laden runoff is not discharged from the site.

To conform with the Urban Erosion and Sedimentation Handbook (DLWC),

Pollution Control Manual for Urban Stormwater (EPA) and Managing Urban

Stormwater: Soils and Construction (NSW Government, 2004).

Procedures 1. Construct all internal all-weather surfaced access tracks with crossfall, table
drains and lead outs with appropriate sediment traps, headwalls and scour
protection as per Section 2.5.2 Proposed Surface Water Management of EIS
(ERM, 2001).

2. Divert dirty runoff and dam water to sediment basins, sediment traps and
catch ponds as a primary means of sediment trapping before water is
discharged to main storage pond (see EP9).

3. Sediment ponds to have markers in place indicating sediment storage
capacity (if known), or 30% of design capacity of the basin.

4. Sediment collected in sediment pond to be removed when design capacity
of pond is reduced by 30%. Sediment/silt removed may be applied on site
within rehabilitation areas as a layer no greater than 100mm thick beneath
topsoil (immediately prior to spreading of topsoil), or alternatively,
removed off site to landfill/ waste recycling facility or on site sediment
dump.

5. Only clear areas immediately prior to extraction and progressively
rehabilitate to minimise area of disturbance (see EP15).

6. Inspect drainage and sediment controls monthly and conduct maintenance
as required to ensure effectiveness. Where erosion is observed to be
occurring, implement rehabilitation/ stabilisation measures as per Managing
Urban Stormwater: Soils and Construction (NSW Government, 2004).

7. Topsoil stockpiles to have maximum depth of 3 metres and are to be sown

with vegetation if to be stored for more than 12 months.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 10 - EROSION AND SEDIMENT CONTROL
8. Implement and maintain silt fence downstream of dam sites and at
intersection of the boundary and ephemeral watercourse prior to
decommissioning. Fence to be maintained along boundary until
rehabilitation of watercourse occurs.
9. Silt traps within quarry floor drainage channel to be designed in
accordance with Managing Urban Stormwater: Soil and Conservation (NSW
Government, 2004) and consist of a gravel filled wire mesh or geotextile
'sausage', or similar, laid perpendicular to the direction of flow. Straw bales
should not be used unless they may be securely anchored to the quarry
floor.
Monitoring 1. Monthly inspection of all drainage and sediment controls on site, including
water storages, pumps pipes and dams walls.
2. During discharge: weekly monitoring of water quality (pH, NTU, TSS) at
the discharge point S18 (see EP 9) by the environmental officer or delegate.
Reporting Refer EP9
Responsible Environmental officer or person(s) authorised by environmental officer.
Person
Information/ EIS Section 6.9 and ‘Integrated Surface Water Management Plan” in Appendix C3,
References Figures 3 and 4 (Southern Environmental 1999).

EIS Section 2.5 Surface Water Management and 5.1 Summary of Mitigation
Measures, Environmental Impact Statement - Maroota Quarry Extension, (ERM,
2001).

Managing Urban Stormwater: Soils and Construction (NSW Government, 2004).

Managing Urban Stormwater: Council Handbook (EPA, 1997).

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA

0018928/ JANUARY 2005




DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 11 - HERITAGE MANAGEMENT
Consent/Licence Condition 3.11 of consent 796/00/HE and 3.52, 6.3 and 7.2 of consent 250-09-01.
Ref.
Objectives To protect and manage any heritage items and archaeological material found
on site.
Procedures If any unidentified heritage or archaeological sites are found during operation:
1. work likely to affect the site is to cease;
2. the NPWS (Sydney zone) are to be contacted: NPWS Tel (02) 9585 6444
Fax (02) 9585 6555
3. necessary permits or consents to be obtained prior to recommencement of
work.
Monitoring To be documented in Annual EMR in the event that material is found.
Reporting If archaeological material is found this would be reported in the Annual EMR
and reported to NPWS (Sydney zone).
Responsible Environmental officer responsible for reporting any find to the NPWS and/or
Person NSW Heritage Office and restricting access to the area.
Information/ Section 5.1.2 Mitigation Measures of EIS (ERM, 2001).
References
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 12 - NOISE AND VIBRATION MANAGEMENT

Consent/Licence
Ref.

Conditions 2.22(vi), 3.8, 3.12, 4.4, 4.12, 6.2 of consent 796/00/HE and 3.35, 3.36,
3.37, 3.38, 3.39, 3.40, 3.43, 3.44, 3.45, 3.46, 3.47, 3.48, 4.5, 4.6, 5.2, 6.3 and 7.2 of
consent 250-09-01.

EPA General Terms of Approval L5, M1; EPA POEO Licence Conditions L6,
M1, M4, R1.

Objectives

To ensure that construction and operation noise complies with EPA regulations
whereby:

(i) noise must not exceed Laeq(15 minute) 44dB(A) (7am-6pm) Mon-Sat; and

(if) noise must not exceed a Laeq(15 minute) 37dB(A) (6am-7am) Mon-Sat
and no works on Sundays and Public Holidays; and

(iii) noise must not exceed Laeq(1 hour) 45dB(A) at most affected classroom
of Maroota PS.

To minimise impact of noise on surrounding residents and the Maroota Public
School.

To ensure employees are not subject to noise levels above those specified in the
OH&S legislation.

Sources

Noise sources include wet/dry central processing plant and associated loader;
dozer, excavator, water truck, haul truck, and articulated dump truck.

Procedures

1. Construct bunds on the eastern, southeastern and northern sides of Lots 1
& 2 to at least 5 metres above existing ground level (EGL).

2. Bulldozer not to be used concurrently with any other plant on strips 4, 5,
and 6 of Lots 1 & 2 at depths between EGL and 6m below EGL.

3. Only use bulldozer for clearing, stripping and bund construction on Lots 1
& 2 during calm wind conditions.

4. Between 0-6 metres depth below EGL, dozer-dump truck combination to be
replaced by excavator-dump truck combination to strip overburden on
Strips 2-6 inclusive.

5. Construction and rehabilitation of eastern highwall of quarry within 250
metres of Maroota Public School in school holiday periods only.

6. Noise emissions of new equipment to be considered prior to purchase.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 12 - NOISE AND VIBRATION MANAGEMENT

7. Refer to EP6 for hours of operation to be complied with.

8. All road surfaces, vehicles and equipment to be regularly maintained to
reduce noise.

9. EP1.1 Site Induction for Drivers to note required truck speeds and limited use
of exhaust brakes in residential areas.

10. Residual noise management measures are to be implemented if noise
exceeds EPA noise criterion. Measures may include:

(a) quarrying at ground level to cease during southwest to northwest winds;
(b) addition of controls or treatments on individual sources;
(c) provision of alternative measures to compensate neighbours; and
(d) actively investigating long-term strategies to eliminate noise levels.
Monitoring 1. Operational noise compliance monitoring required annually on Lots 196 &
29 (as per 1.).

2. Operational noise compliance monitoring on Lots 1 & 2 required 6-monthly
at sensitive residential locations and Maroota PS during worst case
operation and adverse weather conditions.

3. Undertake noise monitoring in adverse weather conditions after noise
mitigation earth bunds on strips 4, 5 and 6 of Lots 1 & 2 are completed.

4. Road traffic noise monitoring required within 6 months of commencement
of operations on Lots 1 and 2, at Maroota PS.

5. Annual OH&S noise monitoring and when new equipment is introduced.

6. Ongoing community liaison (see EP17) and noise complaints monitoring
using EP3.1 to be completed.

Reporting 1. Operational compliance results to be submitted to EPA within 28 days of
monitoring.

2. Monitoring results after bund construction on Lots 1 & 2 to be submitted to
EPA and Director-General within 3 months of their construction.

3. Annual noise monitoring report (including Statement of Compliance and a

monitoring and complaints summary) as part of Annual Return to EPA.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 12 - NOISE AND VIBRATION MANAGEMENT

4. Noise monitoring results to be submitted in the Annual EMR.

Responsible Environmental officer to organise monitoring and reporting as required.

Person
Truck drivers responsible for required actions to reduce noise.

Information/ EIS Section 7.4 and Appendix C4, (Southern Environmental 1999); EIS Section
References 4.7 Noise and 5.1 Summary of Mitigation Measures (ERM, 2001).

EP8.1 Extraction Precincts/Strips & Buffer Areas (location of required noise
attenuation walls)
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 13 - AIR QUALITY MANAGEMENT

Consent/Licence Conditions 4.3, 4.5, 4.6, 4.7, 4.8, 4.9, 6.2 of Consent 796/00/HE and 3.2, 3.3, 3.4,

Ref. 3.5,3.6,3.7,3.8,4.3,4.4, 6.3 and 7.2 of consent 250-09-01.

EPA General Terms of Approval O2, M1, R1; EPA POEO Licence Conditions
P1, O3, M1, M2, R3.

Objectives To minimise dust generation and air pollution to prevent impact on
surrounding residences and the Maroota Public School and comply with the
following EPA ambient goals:

() dust deposition - 4 g/m? /month (annual average);
(if) PM10 - 50 pg/ m? (average for rolling 24 hour period) or 30 pg/ m3
(annual average).
To ensure employees are not subject to dust levels above those specified in the
OH&S legislation.
Procedures 1. Minimise the area of disturbance by only clearing areas immediately prior

to extraction and progressive rehabilitation (see EP15).
2. Maintain dust suppression devices to all processing equipment.

3. Maintain the Council approved manual sprinkler system including fine
sprays on the conveyors of the dry processing plant, overhead sprinklers
and a conical jet stockpile sprinkler.

4. Topsoil stockpiles to be planted with a cover crop of non-invasive cereal or
legumes (refer to Appendix 2 of Rehabilitation and Revegetation Strategy
(DLWGC, 2000) for appropriate species depending on season and duration of
cover required).

5. Use water cart to suppress dust on unsealed roads, truck loading areas and
stockpiles during dry conditions on days of operation.

6. 20 km/hr speed limit on internal, unsealed access tracks to minimise dust
generation.

7. Allloaded vehicles entering and leaving the site to be covered prior to final
weighing.

8. Surface haul roads in selected hard, non-friable material.

9. Construction and rehabilitation of eastern highwall of quarry within 250
metres of Maroota Public School in school holiday periods only.

10. Regular maintenance of mobile and fixed equipment to minimise exhaust
emissions.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 13 - AIR QUALITY MANAGEMENT

Monitoring

1. Dust deposition levels to be monitored continuously at the five gauges on
and around the entire site (see EP9.1 - Water Management System &

Monitoring Locations).

2. PM10 Action Plan

Continuous monitoring by a device near Maroota PS connected to an alarm
system within the operations area of Lots 1 & 2 (see EP9.1) triggered by a
maximum PM10 level of 37.0pg/m? as a rolling 24 hour average:

If this trigger level is reached during a prevailing north-westerly wind:

1)

2)

Alarm received by Management (via text message).

General manager and Production manager authorised to issue directive
to relevant personnel to cease operations as per EPA licence condition
M24.

Management to evaluate conditions and employ the use of dust
suppression measures immediately.

Environmental officer to notify EPA Manager Sydney Industry
immediately.

Environmental Officer to closely monitor and communicate PM10
levels to management.

Operations on Lots 1 and 2 may only re-commence upon approval from
General Manager and Production Manager when the rolling 24hr
average PM10 is less than 37ug/m3 for 4 consecutive 15 minute periods
as informed by Environmental Officer.

If the dust level does not return to below the allowable limit within 1
hour of ceasing all operations on Lots 1 & 2, then all dust generating
activity on Lot 29 must also stop; and operations must stay restricted to
precincts 1,2,3,4,5,6,8 and 9 of Lot 196.

The PM10 action plan must be adhered to at all times.

3. Climate - wind speed, direction, temperature and rainfall to be measured

daily at on-site meteorological station, location is indicated on EP9.1.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 13 - AIR QUALITY MANAGEMENT
. 1. EPA to be contacted immediately if allowable PM10 level exceeded.
Reporting

2. Report identified dust exceedences and any complaints received in Annual
EMR.

3. Annual air and dust quality monitoring report to the EPA (in Annual
EMR).

4. Air quality results and meteorological data to be reported in Annual EMR.

Responsible 1. Drivers responsible for adherence to speed limits, covering loads, regular
Person vehicle maintenance.

2. Site supervisor responsible for ensuring processing plant operator(s)
maintain dust suppression equipment on the plant.

3. Environmental Officer or person(s) authorised by environmental officer
responsible for dust and air quality monitoring and reporting,
implementation of dust suppression controls.

Information/ EIS Section 7.6 (Southern Environmental 1999); Sections 4.8 Air Quality and 5.1
References Summary of Mitigation Measures of EIS (ERM, 2001).

Approved Methods for the Sampling and Analysis of Air Pollutants in NSW (EPA,
2001)

EP9.1 Water Management System & Monitoring Locations - Strip 5.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 14 - FLORA AND FAUNA MANAGEMENT

Consent/Licence Conditions 2.15, 2.17, 2.24, 3.13, 51 and 5.3 of consent 796/00/HE and

Ref. conditions 3.0, 3.49, 3.50, 3.51, 4.9, 4.10, 6.3 and 7.2 of consent 250-09-01.

Refer to Flora and Fauna Management Plan Dixon Sand (Penrith) Pty Ltd (2004a)

for detailed procedures.

Objectives To minimise impact on flora and fauna and protect threatened species on the

site and in adjacent bushland.

Procedures 1. Maintain fence delineating the 50m buffer around T. glandulosa and shale-
transitional forest and the buffer of 20m on the northern point of the
conservation area.

2. Carry out pre-clearance inspections, flora/fauna translocation and micro-
habitat salvage prior to felling hollow-bearing trees as per Annex B.

3. Minimise disturbance of natural vegetation by maintaining, rehabilitating
and replenishing existing buffer zones (see EP8).

4. Progressively rehabilitate extraction areas under direction of a qualified
person (see EP15).

5. No stockpiling of material or moving of plant equipment under trees.

6. Protect adjoining bushland by maintaining buffers (EPS8), stabilising and
revegetating existing batters and erosion and sediment control measures
(EP 10).

7. Grazing stock, if present, to be excluded from conservation areas.

8. Maintain nursery on site for propagation of native seed collected from
adjoining bushland for use in native bush regeneration on site.

9. Remove weeds and/or prevent from spreading, local Council to be notified
of any noxious weeds (list to be obtained from Council and retained on
site).

10. Maintain a low flow in the natural watercourse to protect riparian
vegetation and aquatic flora and fauna downstream of the site.

11. If any unidentified heritage or archaeological sites are found during

rehabilitation works, refer to procedures in EP11.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 14 - FLORA AND FAUNA MANAGEMENT

Monitoring

Annual survey of revegetation works and effects on Kunzea rupestris, T.
glandulosa, Shale-Sandstone Transitional Forest, and D. fascicularis subsp.
oligantha by a qualified ecologist to assess health of the communities and
any threats or degradation.

Monthly assessment of buffer markers and fences to ensure no disturbance
of buffer/conservation zones (see EP 4.1 EMP Check list).

Visual assessment of buffer/conservation areas to ensure no degradation as
a result of the operation.

Monitoring program to begin prior to commencement of operations on Lots
1 & 2 and continue for at least 2 years beyond the period of approval.

Reporting

Results of annual survey of threatened species and communities submitted
to DIPNR and Council in Annual EMR.

Report on status of each rehabilitation area, works implemented, updated
diagrams and photos to be submitted to DIPNR and Council in Annual
EMR.

Responsible
Person

Bush regeneration and habitat reconstruction techniques and pre-clearance
surveys to be carried out under the direction of a qualified plant ecologist.

Environmental officer or bush regenerator responsible for monthly
assessment of buffer zones.

Qualified ecologist (environmental officer) responsible for annual
threatened species/communities survey.

Machine operators obligated to minimise harm to vegetation.

Information/
References

Annex B Flora and Fauna Management Plan (Dixon Sand (Penrith) Pty Ltd,
2004a)

Section 7.8, 11.8 and Appendix C7 of EIS (Southern Environmental 1999);
sections 4.9 Flora and Fauna and 5.1 Summary of Mitigation Measures of EIS (ERM,
2001).

EP8.1 Extraction Precinct/Strips & Buffer Areas

EP11 Heritage Management
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 15 - REHABILITATION AND FINAL LANDSCAPE

Consent/Licence Conditions of 2.24, 2.25,3.3,3.4, 5.1, 5.2, 5.3, 6.4, 6.6 of consent 796/00/HE and

Ref. conditions 3.11, 3.12, 3.13, 3.16, 3.41, 3.51, 4.9, 6.3, 7.2 and Annexure C of
consent 250-09-01.

Refer to Rehabilitation and Revegetation Strategy (DLWC, 2000), and Rehabilitation

and Landscape Plan (Dixon Sand (Penrith) Pty Ltd, 2004b) for detailed

procedures.

Objectives To ensure rehabilitation works are implemented progressively to enhance the
scenic and environmental quality of the site, increase habitat for threatened
species, and utilises areas suitable for agricultural pursuits.

Procedures 1. Progressively rehabilitate extraction precincts on Lots 29 and 196 within
3 months of completion of extraction in accordance with the schedule
outlined in the Rehabilitation Strategy (DLWC, 2000) (see Rehabilitation
Schedule-EP15.1).

2. Progressively rehabilitate buffer areas on lots 1 and 2 (refer to DLWC, 2000
for detail). Retain mature vegetation in designated buffer zones and plant
30m buffer to Old Northern Road upon commencement of strip 1
extraction.

3. Rehabilitation works to be supervised by Environmental Officer.

4. Carry out rehabilitation and habitat construction works in the conservation
area and its buffer zones on lots 1 and 2 upon commencement of strip 1
extraction.

5. Undertake rehabilitation and final landform works within 250m of Maroota
PS in school holiday periods only.

6. Soils used in rehabilitation to be tested to determine fertiliser requirements
etc prior to rehabilitation in each precinct on lots 29 and 196.

7. Initial cover cropping of lots 29 and 196 with cereals. Once crop has
browned off it is to be slashed to create mulch layer, then second seed
application with required fertilisers and soil ameliorants (recommended
seed mix refer to DLWC, 2000).

8. Minimise extraction-related activities to not more than 2 strips (plus one
undergoing rehabilitation) on lots 1 and 2 at any one time.

9. Transfer topsoil and brush material from adjacent strips prior to excavation.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 15 - REHABILITATION AND FINAL LANDSCAPE

10. Establish native vegetation areas using brush matting and/or tube stock
propagated from local seed and other vegetation (orchards) in accordance
with the Rehabilitation Strategy (DLWC, 2000) and Plan (Dixon Sand
(Penrith) Pty Ltd, 2004b).

11. Remove felled trees, logs and rocks from strips and stockpile or lay during
rehabilitation to provide fauna habitat.

12. Revegetate final batters and slopes as soon as land forming is completed.

13. Stockpiles to be kept to less than 3m high, left for less than 12months and
revegetated with non-invasive, sterile species.

14. Retain erosion and sediment controls as per EP10 until works complete.

15. Remove problem weeds or prevented from spreading; notify local council if
noxious weeds found.

16. Carry out required rabbit control methods as required per annual
inspection during winter months.

17. Rehabilitate Lots 1 & 2 with native plants to Class 4 agricultural land
(utilising cover crops when necessary).

18. Restore the creek line through Lot 2 and precinct 4 of Lots 29 and 196 once
extraction is completed in consultation with DLWC (see DLWC, 2000;
Dixon Sand (Penrith) Pty Ltd, 2004b).

19. Establish a riparian zone 20 metres wide along the entire length of the
reconstructed ephemeral waterway & revegetate with local native species.

Monitoring 1. Monthly inspections of rehabilitation areas by environmental officer and
bush regenerator to assess establishment of vegetation and success of
rehabilitation (see site condition checklist, EP4.1).

2. Annual assessment of vegetated and weed infested areas for evidence of
rabbits.

3. Where applicable, prepare work as executed plans to demonstrate that

completed precinct levels on lots 29 and 196 are in accordance with
Rehabilitation Strategy.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 15 - REHABILITATION AND FINAL LANDSCAPE

4. Following commencement of stream restoration, bi-annual field sampling
of performance criteria for stream restoration works on strips 4 and 5 of
Lots 1 and 2, and Lots 29 and 196.

5. Certification from qualified geotechnical engineer confirming rehabilitated
land is compacted to a level suitable for its end use.

6. Noise and air monitoring to continue as per EP12 and EP13 until all
earthworks complete.

Reporting

Report on status of each rehabilitation area, works implemented, updated
diagrams and photos, work as executed plans where necessary and engineer
certification to be submitted to Council in Annual EMR as Annual
Rehabilitation Management Plan.

Responsible
Person

e Environmental officer responsible for ensuring rehabilitation is undertaken
in accordance with rehabilitation schedule and strategy (DLWC, 2000).

¢ Qualified bush regenerator responsible for supervising rehabilitation works.

e Environmental officer and bush regenerator responsible for monthly
inspections of rehabilitation areas and reporting.

e Environmental officer responsible for ensuring work as executed plans and
engineer certification submitted to Council following the completion of a
precinct.

e Environmental officer to engage suitable pest control contractors for the
control of rabbits if required.

Information/
References

Section 7.8, 11.8 and Appendix C7 of EIS (Southern Environmental 1999);
sections 2.8 Rehabilitation and Final Land Use, 4.9 Flora and Fauna, 4.12 Visual and
5.1 Summary of Mitigation Measures of EIS (ERM, 2001).

Rehabilitation and Revegetation Strategy for Dixon Sand North Maroota
Operations (DLWC, 2000), and Rehabilitation and Landscape Plan (Dixon Sand
(Penrith) Pty Ltd, 2004b).

EP15.1 - Rehabilitation Schedule; EP15.2 - Final Landform Contours - Lots 29,
196, 1 & 2; EP15.3 Final Landform Plan - Lots 1 & 2; EP15.4 - Section A-"A’
Final Landform Level, Lots 29, 196 (Concept Only); EP15.5 - Section B-'B” Final
Landform Level, Portion Lots 29, 196 & 2 (Concept Only); EP15.6 - Section C-
‘C’ Final Landform Level, Lots 1 & 2 (Concept Only).
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EP15.1

Colour code

REHABILATATION SCHEDULE

Lots 29 & 196 Rehabilitation Works

Lots 1 & 2 Rehabilitation Works

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Completed

yes/no

2004 Review Review Reinstate 10m buffer along eastern

rehab of rehab of boundary of Lot 29.
Lot 196 Lot 29

2005 Start final Start Review Start final | Plant Review

rehab reveg. & | rehabof [ rehab of buffers rehab of
Crown habitat Lot 196 Precinct along Lot 29
Reserve constructi 11 northern

onworks | Plant30m & south-

in buffer eastern

exclusion | from Old edges of

area. Northern quarry.

Rd.

2006 Treat Review Start Review
weedsin | rehab of rehab rehab of
buffer Lot 196 Precincts Lot 29
zone 5and 9
edges.

2007 Review Review

rehab of rehab of
Lot 196 Lot 29
2008 Initial Transfer Treat Start total Start final
landform topsoil /b weedsin | rehab of rehab of
rehab. of rush & buffer Precincts Precincts
Strip 1. plant zone 1and 2 9and 5
Strip 1. edges.
Review Review
rehab of rehab of
Lot 196 Lot 29
2009 Obtain Initial Start rehab of Precinct 4 (must have | Start final
3A landform part 3A permit before commencing | rehab of
permit rehab of rehab works) Precinct 4
Strip 2.
Transfer topsoil/brush & plant Strip 2.

2010 Treat Review Review Initial
weeds in | rehab of rehab of landform
buffer Lot 196 Lot 29 rehab of
zone Strip 3.
edges.

2011 Transfer

topsoil/
brush &
plant
Strip 3.
2015 Initial Transfer Treat Review Review Review
landform topsoil/ weedsin | rehab of rehab of | rehab of
rehab of brush & buffer Lot 196 Lots 1 & Lot 29
Strip 4. plant zone 2.
Strip 4. edges.
2019 Initial Transfer Treat Re-establish Review
landform subsoil & weeds in creek line rehab of
rehab of plant buffer through Lotal &
Strip 5. cover zone Strips 4 & 5. 2.
crops edges.
Strip 5.
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Source: Matthew & Peter Freeburn Surveyors
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 16 - BUSHFIRE RISK MANAGEMENT
Consent/Licence Conditions 3.15, 6.3 and 7.2 of consent 250-09-01 (Lots 1 and 2).
Ref.
Objectives To ensure that Dixon Sand effectively minimise the risk of damage to life,
property and the environment in the event of a bush fire.
Procedures 1. Assess the on-site bush fire fuel load every 6 months to maintain fuel loads
to less than 8 tonnes/ha on lots 1 and 2.

2. Undertake hand and mechanical clearing methods to reduce fuel load of
site (except conservation areas) eg manual raking of fine fuels; grass
moving; slashing; ploughing or grading; removal or pruning of trees and
shrubs; hazard reduction burning.

3. Obtain a Fire Permit or Bush Fire Hazard Reduction Certificate if hazard
reduction burning is required.

4. Do not conduct a burn when a Total Fire Ban or No Burn Day is declared
for the area, or in adverse weather conditions.

5. Advise adjoining property owners, RFS Fire Control Centre and the NSW
Fire Brigade prior to conducting a controlled burn.

6. Educate employees and visitors of emergency evacuation procedures, the
location of a marshalling areas and the use of fire-fighting equipment.

7. Treat machinery to prevent the spread of weeds following hazard reduction
burning.

8. Undertake a fire drill every 6 months.

Monitoring 1. Annually review emergency evacuation procedures and carry out
workplace safety audit.

2. Regularly consult with adjoining property owners to coordinate
maintenance of equipment, vegetation, fences etc. and discuss effectiveness
of hazard reduction procedures.

Reporting Report effectiveness of bush fire hazard reduction techniques in Annual EMR.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 16 - BUSHFIRE RISK MANAGEMENT
Responsible Environmental officer responsible for the training of employees, education of
Person visitors, organisation of fire drills, and maintenance of fuel loads across the site.

Environmental officer and/or qualified firefighters to undertake hazard
reduction burning works where required.

Information/ Guidelines for Low Intensity Bush Fire Hazard Reduction Burning (for Private
References Landholders) (RFS, 2003).

Fire Safety Tips (Baulkham Hills Shire Council, 2003).
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title

EP 17 - COMMUNITY RELATIONS

Consent/Licence
Ref.

Conditions of 6.5, 6.6, and 6.7 of consent 796/00/HE and conditions 3.15, 3.35B,
5.1,5.2,5.3,5.4,5.5,5.6,5.7, 6.3 and 7.2 of consent 250-09-01.

EPA General Terms of Approval G1 and Appendix B; EPA POEO Licence
Conditions M4, M5.

Objectives

To ensure that Dixon Sand effectively manage, minimise and monitor social

impacts and improve communications with the local community, and key

stakeholders including;:

Baulkham Hills Shire Council (BHSC);

DIPNR, DEC, DIPNR, Department of Education, NPWS, Hawkesbury
Nepean Catchment Authority.

Maroota Public School

farmers and local extractive industries;

employees, lenders, suppliers and customers of Dixon’s;
local environmental groups;

local residents and Aboriginal groups; and

land owner of Lot 2 (M/M/F Taouk).

Procedures

Two review meetings to be held per year with a Community Consultative
Committee (CCC) comprising:

() 1 independent chairperson nominated by the DG in consultation
with Council and Dixon’s;

(if) 2 representatives from Dixon’s, including environmental officer;
(iii) 1 representative from Council;

(iv) 1 representative from Maroota PS; and

v) 2 representatives from local community, approved by DG/Council.
Discuss SEMP, monitoring results, audit reports, compliance reports,

AEMR or complaints.

Telephone complaints line to be open during operating hours. Telephone
number to be advertised on the site gate and in a local newspaper.

Web site to be constructed to provide 24hr information on operation and
complaints avenues.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 17 - COMMUNITY RELATIONS

4. Annual community open days and site inspections as part of CCC meetings
will be held on site to explain operations and receive feedback. Open days
will be advertised on the web-site and in appropriate local newsletters.

5. Regular articles as relevant in the local community newspapers and
newsletters including environmental monitoring results and local sand
mining issues.

6. Liaise with Maroota PS annually to discuss effectiveness of traffic
management procedures.

7. Annual EMRs are to be made available for inspection by the public. Copies
shall be made available on-site at Dixons, BHSC and the Maroota Resource
Centre.

8. Assist with Streamwatch program initiated by Maroota School.

9. Co-operate with local Landcare and bush regeneration groups and provide
revegetation information.

10. Assist the Glenorie ECAC Crofton Weed Project.

Monitoring 1. Maintain complaints register (see complaints register form EP3.1).

2. Regularly consult with adjoining property owners to coordinate
maintenance of fences, weed control etc.

3. Conduct biannual attitudinal survey for teachers, parents and students of
MPS for first 2 years and then at lesser intervals as reviewed by the CCC.

4. Carry out annual survey by letterbox drop to gauge social impact on wider
community.

Reporting 1. Publish summary of minutes from CCC meetings in local newspaper.

2. Provide minutes of CCC to Council and DG within 14 days.

3. Outcomes/recommendations of liaison and CCC to be recorded and
provided to Council as part of Annual EMR.

4. Summary of complaints to be submitted to EPA as part of Annual Return.

5. Any social survey results to be reviewed at CCC meetings.
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 17 - COMMUNITY RELATIONS
Responsible e Environmental officer responsible for convening liaison meetings,
Person recording and distributing minutes, organising open days, newspaper

articles, assisting with community activities, maintaining complaints
register and reporting.

e Environmental officer and their delegates responsible for operating
complaints register.

Information/ EP3.1 (Complaints Register).

References
Section 5.1 Summary of Mitigation Measures of EIS (ERM, 2001).

ENVIRONMENTAL RESOURCES MANAGEMENT AUSTRALIA

0018928/ JANUARY 2005







DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 18 - WASTE MANAGEMENT

Consent/Licence Condition 5.2 consent 796/00/HE, and conditions 3.29, 3.53, 3.54, 3.55, 6.3 and

Ref. 7.2 of consent 250-09-01.

EPA POEO Licence Condition L5.

Objectives To minimise waste generated, maximise reuse and recycling and ensure wastes
are managed effectively to minimise impact on the environment.

Procedures 1. Maintain separate receptacles for paper, aluminium, glass, plastic and

general domestic waste on Lots 29 and 196.

2. Recyclables (paper, aluminium, glass and plastic) to be collected by Council
and other types (oil, steel and paper) by contractors.

3. Pick-up of non-recyclable domestic waste from office, amenity and
workshops by Council.

4. No building wastes or putrescible material to be disposed on site.

5. No waste generated outside site to be stored, treated, processed, or
disposed on site except as permitted by a licence.

6. Maintain on-site sewage treatment and disposal in an ‘enviro-cycle’ type
plant.

7. Waste oil and grease to be collected and stored on Lot 196 in bund 110%
size of the volume of largest tank and removed by a licensed waste oil
recycling contractor. No refuelling of equipment to be undertaken on Lots 1
& 2.

8. Encouragement of employees to adopt waste-reducing practices.

9. Processing plant tailings (fine clays and silts) to be disposed to tailings
dams on Lots 29 & 196, to be capped and rehabilitated when at capacity.

Monitoring Monthly inspection of on-site sorting and storage of recyclables via Site
Condition Checklist.

Reporting Annual waste management reported in Annual EMR to Council including type,
composition and quantity of material recycled and removed and destination of
materials removed.

Responsible All staff are responsible for correct management and disposal of waste.

Person
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DIXON SAND MAROOTA QUARRY

Environmental Plans

Title EP 18 - WASTE MANAGEMENT

Environmental officer to educate new staff of waste minimisation procedures of

site.
Information/ Section 6.6, 6.7, 7.7 of EIS (Southern Environmental 1999); Sections 2.9.6
References Alternative Waste and Water Management and 4.14 Waste Management of EIS
(ERM, 2001).

Bunding and Spill Management (EPA Technical Bulletin).

Assessment, Classification and Management of Liquid and Non-Liquid Wastes (EPA,
1999).
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Flora and Fauna Management Plan

1.0 Introduction

The following management plan details measures and guidelines for pre-clearance,
clearing, vegetation management, revegetation, wildlife corridor links, and the
monitoring program required under condition 4.9 of Consent 250-09-01.

The plan has been designed to minimise impacts on flora and fauna within the site
and to protect threatened species, populations and communities in the adjacent
bushland during the life of the operation.

This plan has been developed in accordance with NPWS recommendations, and
Baulkham Hills Shire Council Development Control Plan 500 — Extractive Industries
(Baulkham Hills Shire Council, 1997).

2.0 Pre-clearance measures

2.1 Habitat trees

Pre-clearance inspections shall be carried out by an ecologist or suitably qualified
person to identify and mark trees containing hollows and/or stags to be felled, and
those to be retained (ie within a buffer zone).

The method of removing habitat trees will involve disturbing the tree (by pushing
against it with a bulldozer) at least 12 hours before it is to be felled in order to allow
inhabiting fauna to disperse. An ecologist or suitably qualified person will be present
during habitat tree clearance in order to collect any displaced fauna.

Any animals collected will be re-released either at the point of capture, or in suitable
habitat (on-site or nearby adjoining) as soon as possible, preferably at night. In order
to avoid possible heat stress on a hot and sunny day, the animal may need to be
kept captive in a breathable Hessian or cotton bag, placed in a safe, quiet, dark and
warm room, until conditions are suitable for its release.

All efforts shall be made to prevent trauma to any animal collected by protecting it
from predators and minimising human contact with it. Captured animals should be
checked for injuries, and WIRES will be contacted to attend to any injured animal
(Hawkesbury branch phone number: 02 4577 2669). The breeding status of
captured animals should also be considered.

2.2 Micro-habitats

Pre-clearance inspections will also be carried out to identify and, where practical,
salvage micro-habitats (including dead trees, stags, stumps and hollow branches) for
relocation to areas lacking such material (eg buffer zones, boundary areas) and for
use in the recreation of habitat areas (eg between any cleared and remnant bushland
or in rehabilitation areas).

The method for the salvage of micro-habitats will involve removal of habitat features
via hand or excavator prior to ripping and excavation, the removal of hollows from
dead trees if required, and the placement of habitats in cleared areas of buffer zones
or rehabilitated strips/stages by hand, excavator or dozer.

As rehabilitation progresses over time, the felled trees and micro-habitat material that
gradually become available will be strategically placed, wherever possible, in these
areas in order to improve habitat availability, and provide runways of ground cover for
the dispersion of animals.
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3.0 Clearing time frames

A comprehensive time frame for clearing and revegetation activities is outlined in
section 4.1.2 of the Rehabilitation and Landscape Plan (Kenny, 2004b) included in
the SEMP. The clearing schedules will be subject to any sensitive periods of animal
hibernation or breeding.

Breeding and hibernation periods for Mammals recorded in the area are varied. Most
locally occurring bats typically hibernate in winter and breed in spring, while some
other mammals breed throughout winter, spring and autumn. Frogs recorded in the
area are spring breeding species, and locally occurring bird species generally have
breeding times ranging from early spring to early summer, with possibly a few
exceptions in winter (eg. Honeyeaters) (NPWS, 2004).

Thus, clearing is to be carried out in mid-summer where possible to best avoid
incidents as seasonal habitat requirements will be at their lowest during this time.

4.0 Vegetation and revegetation management measures

Vegetation management and revegetation measures described in this SEMP aim to
restore the ecological integrity of the site by ensuring the preservation of flora and
habitat outside the extraction area, and providing scope for effective vegetation re-
establishment post-extraction.

Sections 3.0 and 5.0 of the Rehabilitation and Landscape Plan (Kenny, 2004b)
describe in detail the methods for creating, landscaping, and managing site
vegetation for the purposes of maximising the floral and faunal diversity of locally
occurring species.

4.1 Buffer zones

Buffer zones shall be clearly defined (using high visibility wire), maintained and
replenished to minimise impact on natural vegetation. All effort will be made to retain
areas of mature vegetation in designated buffer zones which may become a valuable
supply for seeds, brush, seedlings (for transplanting) and cuttings.

Material will not be stockpiled under trees, while Machine operators are to be briefed
on responsibilities regarding their obligation to minimise harm to vegetation.

4.2 Establishing and maintaining vegetation

Part 3.1 of the Rehabilitation and Landscape plan outlines the key methodology to re-
instate vegetation on site, which involves the transfer of topsoil and brush material
obtained directly from adjacent strips prior to their excavation. This will ensure the
use of local endemic species for revegetation. The species selection may be initially
determined by this material, and later added to by brushmatting and direct planting.
All efforts shall be made to reinstate elements of vegetation communities that
originally existed on the site.

Regenerative material shall be extensively collected from the area to be extracted
prior to clearance and shall be used for propagation, brushmatting, and possibly
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experimental translocation depending on weather conditions (refer to Vallee et al
2004).

The approach to on-site threatened vegetation management is discussed in detail in
Section 4.2 of the Rehabilitation and Landscape Plan.

5.0 Wildlife corridor links

Figure 14 contained in the Environmental Impact Statement for P.F. Formations
Extractive Industry and Processing Plant (Donges et al, 1989) shows the
conservation area contained in lot 198 of the site. The figure depicts a tract of
vegetation to be reinstated extending from the northeast corner of the conservation
area on Lots 1 and 2, towards the north east corner of lot 198 itself.

The southwest corner of Dixon Sands’ lot 2 directly adjoins this corner of lot 198.
Conserved and rehabilitated areas of lot 2 (and subsequently lot 1) will join with this
corridor upon completion of rehabilitation works by both parties. These areas of
vegetation will also eventually become integrated with revegetation works to be
carried out on lot 29 (of Dixon Sand Pty Ltd), providing further links between
adjoining habitat areas.

Upon final completion of rehabilitation and revegetation works on the site, the
integrated vegetation shall provide for improved wildlife corridor links to the adjoining
habitat areas and the expanse of crown bushland to the west.

6.0 Monitoring program

The aim of the Flora and Fauna monitoring program is to monitor and identify any
effects of the operation on preserved flora and fauna species. Measures for
monitoring and reporting on the success of general revegetation areas, conserved
and threatened vegetation areas, and the stream restoration areas are outlined in
section 5.0 of the Rehabilitation and Landscape Plan.

As required under condition 4.10 of consent 250-09-01, the monitoring program shall
begin before commencement of operations on the quarry extension site and continue
for at least two years beyond the period of approval.

The Flora and Fauna Monitoring Program will include the following;

e an annual survey of the threatened plant species (Tetratheca Glandulosa,
Darwinia fascicularis subsp. oligantha, Kunzea Rupestris) and Shale-Sandstone
Transitional Forest on the site to assess the health of the communities and any
threats of degradation. This assessment is to be done by a qualified ecologist;

e a monthly assessment of buffer markers to ensure there has been no disturbance
of buffer/conservation zones;

e regular visual assessment of buffer/conservation areas to ensure no degradation
as a result of the operation; and

e the success of revegetation works (as addressed in section 5.0 of Rehabilitation
and Landscape plan).

Results of these surveys will be produced in the form of an annual report, to be
submitted to council as part of the Annual Environmental Management Report (as
required by condition 7.2 of consent 250-09-01).
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REHABILITATION AND LANDSCAPE PLAN

1.0 Summary

This rehabilitation and landscape plan has been prepared for Dixon Sand (Penrith)
Pty Ltd to provide recommendations for both the existing quarry site (lots 196 and
29), and the quarry extension (lots 1 and 2) at North Maroota. The strategy has been
prepared in accordance with Development Control Plan No. 500 — Extractive
Industries (Baulkham Hills Shire Council, 1997), and in response to the requirements
of other government agencies.

The objectives of the strategy are to:
o form a final landform similar to the surrounding landscape;
e ensure rehabilitation works are implemented progressively;
e enhance the scenic and environmental quality of the site;
e maintain existing flow paths wherever possible and reinstate the ephemeral
watercourse through Lot 2;
protect and enhance habitat for threatened species and communities; and
e continue agricultural land uses on Lots 1 & 2.

Lots 1 and 2 comprises six extraction strips that will be rehabilitated progressively.
Other areas of the extension site have been grouped into management units for
rehabilitation and revegetation purposes. Each area has been addressed with a
specific strategy relative to anticipated limitations and environmental conditions.
Ultimately, limitations to the successful establishment of vegetation will relate to the
depth of available soil material, and the permeability of the sandstone sub-strata.

Native endemic plants will be used to rehabilitate Lots 1 and 2 to Class 4 agricultural
land. Recommendations for species selection have been noted throughout this plan,
with reference to various studies carried out in the Maroota area, which provide
comprehensive species lists for local vegetation types.

The revegetation strategy outlines recommendations for the transfer of topsoil and
brush, the use of cover crops, and other types of revegetation techniques (with
reference to DLWC 2000, and current successful methods on lots 196 and 29). Weed
and feral animal control methods are also outlined in this methodology.

This plan also provides specific recommendations for the conservation, revegetation
and monitoring of threatened vegetation on site. The final restoration, revegetation,
maintenance and monitoring of the natural creek line on Lot 2 is also outlined, along
with recommendations relating to set backs, buffer zones, and environmental bunds.
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2.0 Introduction

This document details the landscaping to be undertaken on site, and has been
written based on techniques sited in the Rehabilitation and Revegetation Strategy
prepared by Soil Service, Department of Land and Water Conservation (DLWC
2000), and those currently being undertaken for lots 196 and 29.

2.1 Requirements of Public Authorities

This report has been written to address the requirements of Baulkham Hills Shire
Council DCP 16 — Extractive Industries, the NSW Department of Infrastructure,
Planning and Natural Resources, and other government authorities.

2.2 Existing environment — site and surrounds

Lots 1 and 2 are made up of areas of remnant vegetation, and Class 3 and 4
agricultural lands. Lots 29 and 196 are currently under extraction and in the process
of being rehabilitated. Surrounding the site are other extractive industries, native
vegetation, and orchards. Maroota Public School is also in close proximity.

The geology of the site and surrounding area comprises Hawkesbury sandstone
overlain by a Tertiary deposit of fluvial sediments. The limitations that such sandy,
erodable soil types may impose on the revegetation of the site may be sufficiently
mitigated through the full utilisation of available topsoil and brush, and cover crops
where necessary.

2.3 Rehabilitation Strategy Outline

The final landscape plan for Lots 1 and 2 (ERM 2001) indicates that the site is to
form a final landform similar to the surrounding landscape (although three to 20
metres lower), which will maintain existing flow paths wherever possible and reinstate
the ephemeral watercourse through Lot 2. Thus, as recommended by DLWC (2000),
all revegetation operations should be undertaken with consideration of the Site
Drainage Control Plan, the Site Erosion Control Program and areas of favourable soil
conditions (i.e. moist and deep).

The parts of Lots 1 and 2 that are not available for quarrying will remain at their
current levels. The western edge of the quarry extension will blend into the floor of
the quarried area on lot 29, and the northern and eastern edges will be back-filled
and battered to the top of the existing landform to an average grade of 3:1
(horizontally to vertically).
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3.0 Revegetation Methodology

As explained below, the revegetation methods for Lots 1 and 2 will vary according to
each conservation area and strip. Specific recommendations for revegetation
methods can generally be taken from DLWC (2000). However, given the planned
transfer and immediate availability of topsoil and brush on lots 1 and 2,
recommendations relating to soil testing and conditioning (DLWC 2000, sections 3.1
and 3.2) may not be relevant to this plan. Use of cover crops (DLWC 2000, section
3.3) may also be minimised for this same reason. The following are
recommendations for procedures that are most likely to be effective on lots 1 and 2,
based generally on findings from works on lots 196 and 29.

3.1 Direct Transfer of Topsoil and Brush

The key method of rehabilitation on lots 1 and 2 will involve the transfer of topsoil and
brush material obtained directly from adjacent strips prior to their excavation. This
material may be utilised as a seed source, mulch, erosion control, and possibly
habitat for fauna. Cleared logs and felled trees will also be utilised wherever possible
for ground fauna habitat and soil stabilisation. The species selection may be initially
determined by this material, and later added to by brushmatting and direct planting
using local material (collected according to recommendations by DLWC 2000,
sections 3.4, 3.5).

As recommended by DLWC (2000, section 3.4), the floristic composition of the
communities that existed on site prior to excavation may be used as a guide for the
selection of species, and as a long-term goal for the final species composition of the
rehabilitated areas. All revegetation landscaping works will aim to promote the
maximum diversity of species endemic on the site.

3.2 Established revegetation methodologies - Lots 196 & 29

On-site propagation of local provenance seed is currently the chief method employed
for revegetation on Lots 29 and 196. Given the current drought conditions across the
area, it is likely that large scale direct seeding may not be a viable option in the near
future. On-site trials have shown that correctly treated and propagated seed
produces greater numbers of seedlings than direct seeding. From previous
experience, tubestock 6 to 9 months old at the time of planting is most successful for
rehabilitation.

Complimentary brush-matting and manual weeding (to assist natural regeneration,
especially on vegetated boundaries of the site) has also proven to be particularly
successful when combined with direct planting. Where the use of cover crops has not
been viable on Lots 29 and 196, the gradual addition of organic matter to these areas
has been achieved through the use of mulch provided by dried brush or dead weeds.

The spreading of soil substrate has also proven successful in areas where weed
control would be otherwise unattainable. Contour ripping of this material further
reduces erosion and provides valuable areas of moisture retention for plants. Initially,
low levels of organic matter and nutrient in the soil has proven to slow early
colonisation by weeds, and given nursery fertilised tubestock an advantage following
planting.
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From previous trials, the broad vegetation groups listed in Table 3.1 are
recommended for use when employing certain revegetation techniques.

Table 3.1 Rehabilitation Species

Rehabilitation Broad vegetation Group

technique

Brush Matting Allocasuarina, Banksia*, Hakea, Leptospermum*, Acacia*,
Eucalypt, Angophora.

Topsaoll Grevillea, Pultenaea, Hibbertia, Bossiaea, & grasses & herbs

Transplanting Lomandra, Dillwynia, Pultanaea, Angophora

Broad sowing Acacia*, losopogon, Banksia*, Hakea*, & grasses

Tubestock Persoonia, Eucalypt, & other small shrubs that do not
germinate from the topsoil.

*May require heat treatment (taken from ERM 2001).
3.3 Rehabilitation of Lots 1 and 2

Species selection for revegetation on lots 1 and 2 has been derived from a variety of
flora inventories found in the following reports:
o Appendix 3 of Rehabilitation and Revegetation Strategy, Recommendations
and Methodologies, DLWC (March, 2000);
e Section 4.2.3, and Appendix 1 of Ecology of the Maroota Sandmass and
Environs, Ecohort Consultants (2000), and,;
e Section 3 of Proposed Sand Extraction, Old Northern Rd, Maroota, Flora and
Fauna Constraints, Gunninah (1998).
These reports will be utilised to assist in maximising the floristic diversity of the
revegetation program.

The necessary regenerative material for propagating plants will be obtained from
areas designated for clearance, i.e. the approved extraction areas.

3.4 Cover crops

Where a lack of transferable topsoil and / or brush material is present, the use of
cover crops may be required for the stabilisation and mulching of an area prior to
further regeneration. Section 3.3 of DLWC (2000) provides methodologies and a
listing of non-invasive, sterile species for this use. These cover crops may also be
used to assist in stabilising any temporary stockpiles or bund walls.

35 Weed control

Early intervention and prevention is undoubtedly the most cost-effective way in which
to approach weed control on-site (ANRM et al 1999). An ongoing weed control
program should aim to identify problem weeds, and formulate a recommended time
frame for the control of each, based on its life cycle. Consistent attention will be paid
to any weed infestations in order to maximise opportunities for timely control
methods. Problem weeds will be removed or at least prevented from spreading and
council should be notified of any noxious weeds.

The use of Round-up may be suitable for areas requiring large scale weed control,
however within areas of natural regeneration (eg on site boundaries), hand pulling
may be safer and more effective.

Dixon Sand (Penrith) Pty Ltd December 2004



3.6 Feral Animal Control

Control of feral animals on site may be carried out on a need by need basis.
Evidence indicates the presence of rabbits on site, and includes dung piles,
scratches / digging in soil, and burrows. Pest control contractors may be required to
provide the necessary rabbit control services, which involve the application of a
pesticide on the area.

An annual assessment of vegetated areas for evidence of rabbits will determine the
need for control methods that year. Ideally, any controls should be implemented
during the winter months when the population is at its lowest.
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4.0 Progressive Strategy

The rehabilitation strategy has been scheduled to address the likely anticipated
limitations in each area. The aim of the rehabilitation strategy is to (at the earliest
possible opportunity) cultivate a sustainable vegetative cover in accordance with the
rehabilitation and final land use objectives of the site. The following
recommendations outline the various approaches to the staged, progressive
rehabilitation of Lots 1 and 2. These areas of Lots 1 and 2 can be grouped as follows:

Extraction strips (1 to 6);

Threatened vegetation;

Setbacks, Buffer zones and Environmental bunds; and
Natural creek line re-establishment.

There will be generally three stages of operation for the quarry extension:

1) Early stage (years 0 — 6):

- extraction of Strips 1 — 3 and commencement of revegetation.

- commencement of conservation buffer zone revegetation.

- setback, buffer zone and bund establishment and maintenance.

2) Latter stage (years 7 —17):
- extraction of Strips 4 — 6 and commencement of revegetation.
- maintenance of previous strip revegetation, setbacks, buffer zones and bunds.

3) Final stage (years 15 — 18)
- creek restoration and revegetation
- final replenishment and maintenance works on all revegetated areas.

4.1 Extraction Strips

4.1.1 Methodology Outline
Extraction works should strive to minimise operation to not more than two strips at
any one time. Each strip will be progressively cleared, extracted, and then
rehabilitated. It is recommended that wherever possible, direct return of cleared
vegetation and topsoil from one strip to another should be carried out. To minimise
degradation and decomposition of the topsoil when stockpiling is unavoidable, piles
should be:

e less than 3 meters high, and left for no longer than 12 months;

e placed in areas where they will not be disturbed; and

e revegetated with cover crops.

If the topsoil is likely to contain significant numbers of undesirable weed species, use
of the subsoil as an alternative substrate for revegetation may be considered.
Alternatively, the technique of double stripping the soil (i.e. removing the top 50-
100mm) may assist in reducing the amount undesirable species in the receiving
revegetation area. The unwanted top layer of weed-infested soil may then be
stockpiled or buried, and the next layer utilised as topsoil for rehabilitation purposes.

At any one time, three consecutive strips may be active, wherein Strip X is cleared
prior to extraction, Strip Y is in the final stages of extraction, and Strip Z is awaiting /
in the process of being rehabilitated. This process can be summarised as follows:
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1. Fell any large trees on strip X (in accordance with methods outlined in Flora and
Fauna management Plan contained in this SEMP), and temporarily stockpile on
strip Z.

2. Following seed / regenerative material collection, clear remaining vegetation, and

strip (or double strip if necessary) topsoil on strip X with dozer and stockpile

separately on strip X.

Strip overburden from strip X and truck to backfill the vertical cuts on strip Z.

Truck useable stockpiled topsoil from strip X and spread over the awaiting strip Z.

Cover topsoiled area of strip Z with brush and large felled trees from strip X.

Plant and maintain tubestock on strip Z. Replace dead plants as necessary.

Regularly weed strip Z.

No kW

4.1.2 Detailed Schedule of Works- Strips 1 to 6 (Early stage — Latter stage)

STRIP 1

Strip details: Approximately 50 per cent of topsoil on strip 1 may be suitable for
rehabilitation purposes. The Maroota Sands dry, and Ridgetop scrub heath
vegetation on lot 2 will be a valuable supply of brush material. The remaining
area is cleared and weed infested.

Approximate extraction period: It is envisaged that extraction works will operate on
strip 1 for 3 years. Because strip 1 has no adjacent area to transfer material
to, it is recommended that the southwest corner of Lot 196 be considered as
a possible area of use for this material.

Revegetation: Upon completion of extraction and landform rehabilitation works, strip
1 should receive topsoil and brush material from strip 3. The use of subsoil
(stabilised by cover crops) may be appropriate if there is an insufficient supply
of topsoil.

STRIP 2

Strip details: Strip 2 resides only on lot 1; its pre-extraction state is fully cleared, and
very weedy. Thus, double stripping and utilising only the under layer of topsoil
may be necessary for this area.

Approximate extraction period: Extraction works are envisaged to operate on this
strip for a 12 to 19 month period. Topsoil may be stored in stockpiles for later
use on strip 1 or others.

Revegetation: Upon completion of extraction and landform rehabilitation works, strip
2 should receive a sufficient amount of topsoil and brush material from strip 4.

STRIP 3

Strip details: Mostly resides on Lot 1. Pre-extraction, this strip is more than 50%
cleared. The remaining area is vegetated by Ridgetop open forest / Woodland
which will provide good transfer material for revegetation on strip 1.

Approximate extraction period: Extraction works are envisaged to operate on this
strip for a 12 to 19 month period.

Revegetation: Upon completion of extraction and landform rehabilitation works, strip
3 should receive topsoil and brush material from strip 5.
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STRIP 4

Strip details: This strip spans both lots 1 and 2. Pre-extraction, the strip is
approximately 40% cleared, and 60% vegetated. The ridgetop open forest /
woodland on site will provide good material for transfer to strip 2 and possibly
supplement strip 1.

Approximate extraction period: Extraction works are envisaged to operate on this
strip for 4 to 4.5 years.

Revegetation: Upon completion of extraction and landform rehabilitation works, strip
4 should receive topsoil and brush material from strip 6.

STRIP 5

Strip details: Strip 5 spans lots 1 & 2. Pre-extraction, it is fully vegetated by woodland
/ open woodland species. This brush and topsoil material may ultimately be
used for revegetation on strip 3 and possibly be considered for stockpiling for
later use on strip 4. Any excess material may also be utilised to improve on
rehabilitation works on strip 2.

Approximate extraction period: Extraction works are envisaged to operate on this
strip for 4 years.

Revegetation for strips 5 & 6: Due to the proposed use of material from strip 1 on lot
196, and the general limited availability of brush from other areas, strip 5 and
6 may suffer a lack of material to receive for revegetation purposes.
Alternative revegetation methods such as the use of subsoil (proven effective
on lot 196) and cover crops may need to be employed for these 2 strips.

STRIP 6

Strip details: Strip 6 lies on lot 1 and is approximately 70 per cent cleared and 30 per
cent vegetated by Woodland / Open woodland species. This area will provide
good material for transfer to strip 4, however the remaining topsoil will not be
useable for revegetation purposes because of its potential to spread weed.

Approximate extraction period: Extraction works are envisaged to operate on this
strip for a 12 to 19 month period.

Revegetation: (see above).

Follow-up direct planting of endemic plant species will also aid the revegetation of
these strips. It should be noted that the final location of strip boundaries may vary
slightly when subject to site management and landform constraints.

4.2 Threatened Vegetation (Early stage — Final Stage)

4.2.1 Viability of translocation programs

The Recently revised edition of Guidelines for the Translocation of Threatened Plants
in Australia (Vallee et al 2004) emphasise that translocation is a high-risk exercise
that requires a commitment to careful management, preparation and monitoring.

Driscoll & Bell (2004) provide a summary, which indicates that the success of
translocation projects for threatened plants in Australia has had varying levels of
success. Survival rates have typically varied from 0 to 88%, with many less than
60%.
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The following is a discussion, which considers the use of translocation as an
ameliorative or compensatory measure for threatened species on Lots 1 and 2. The
recommendation by Vallee et al (2004) that states “management options requiring
the least intervention and less risk should be considered first” has been taken into
account.

Shale/Sandstone transition forest.

The existing remnant Shale/Sandstone transition forest on Lots 1 and 2 has been
designated as a conservation area. Transition forest reconstruction outside of the
buffer zone has been considered practically and economically inappropriate for the
site, as much of Lot 1 is intended to be returned to agricultural land following the
cessation of operations. Within the buffer zone, the Shale/Sandstone transition
community will be promoted.

Tetratheca Glandulosa

The conservation of a species requires the supporting habitat and continuation of
natural ecological processes (Vallee et al 2004). The conservation area on Lots 1
and 2 has been defined by the presence of T. glandulosa and the Shale/Sandstone
Transition Forest. The supporting habitat (or part thereof) for T. glandulosa is
therefore highly likely to be the Shale/Sandstone transition forest. Subsequently, all
recorded T. glandulosa plants on lots 1 and 2 occur within the designated
conservation area and do not require translocation.

There has been some experimental work undertaken recently on the closely related
Tetratheca juncea plant in the Wyong Shire (Driscoll & Bell 2004). This work was
necessitated by the fact that many T. juncea plants were designated for removal
before extraction, and land with secure tenure was available nearby. A translocation
program for T. glandulosa on Lots 1 and 2 is however not required.

Kunzea rupestris

K. rupestris occurs within the conservation area of Lots 1 and 2, and consists of a
small, fragmented group of plants. In this situation, a small-scale translocation
program would not be likely to provide significant long-term benefits to the species
because of the minimum genetic diversity available from such a small number of
plants (Vallee et al 2004). A lack of available, suitable recipient locales also reduces
the feasibility of a translocation program (Vallee et al 2004).

The protective measures currently in place for this species on-site will therefore
continue and threatening processes such as weed invasion will be regularly
controlled.

Darwinia fascicularis ssp oligantha

In 1999, the D. fascicularis ssp. oligantha population was recorded as being made up
of approximately 500 individuals on Lots 1 and 2 (NSW Scientific committee, 2000).
Subsequent surveys (ERM, 2000) have indicated that the population and sub-
populations on-site exceed several thousand plants. Only 8% of the approximate
6,356 Darwinia fascicularis ssp. oligantha plants on site will be cleared and the
remainder will be conserved in situ.

The records suggest that the distribution of the sub-species may not be fully
understood to-date. Vallee et al (2004) advocate that in such circumstances, further
investigations are essential before considering the viability of a translocation
program. As a precautionary measure, it is recommended that plant and / or
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regenerative material from the species be collected prior to clearing operations, and
stored in an ex situ collection. In light of any further surveys or new scientific
developments that may arise in the future, the material could be utilised
experimentally on behalf of a translocation program.

If future assessments determine that a translocation program could be viable, it
would need to be implemented, managed, monitored, and evaluated following the
procedures outlined in the guidelines by Vallee et al (2004). Adequate time and
funding would also need to be made available to minimise risk of failure.

4.2.2 Best Use of Resources

Evidently, resources are likely to be most effective if directed towards protection and
maintenance of the outlined in situ conservation areas and their buffer zones. It is
recommended that revegetation and habitat construction works occur upon
commencement of strip 1 extraction in order to maximise the opportunity for
increased habitat across the site.

Weed-infested buffer zone edges should be treated regularly to aid natural assisted
revegetation. In cleared areas, the use of a subsoil substrate, or topsoil, may be
considered for the purpose of regaining control over impenetrable weed cover. Brush
and brush-matting material obtained from adjacent vegetation, may be required to
build up the organic and seed content of this soil.

Felled trees and hollowed logs that gradually become available throughout the period
of extraction may also be laid on cleared areas of the buffers and conservation area
to improve on habitat availability.

4.3 Setbacks, Buffer zones and Environmental Bunds (Early stage — Latter
stage)

All effort should be made to retain any mature vegetation that exists in the
designated buffer zones. These areas may be used as supply zones for seeds,
brush, seedlings (for transplanting) and cuttings for extraction strips if required.

Setbacks, buffer zones and environmental bunds should be rehabilitated as soon as
possible in order to minimise erosion and improve visual amenity of the site. As
extraction proceeds and areas become available for final rehabilitation, revegetation
of batters and slopes should proceed as soon as land forming has been completed.
Specific land forming and erosion control recommendations for peripheral areas can
be found in section 4.6 of DLWC (2000).

The 30m buffer west of Old Northern Road is to be planted with trees and shrubs
upon commencement of strip 1 extraction, to maximise growing time, to screen
extraction as it proceeds towards the road. Tree and shrub species will be selected
from the rehabilitation list for planting within this buffer.

4.4 Details of Stream Restoration Works (Final stage)

The proposed re-establishment of the natural creek line through lot 2 will transect the
southern portions of strips 4 and 5.

4.4.1 Bed and bank stabilisation

The need for bank stabilisation may be minimal due to the likely hard sandstone
nature of the quarry floor. If required, the use of strategically placed logs and pinned
brushmatting are methods which may assist in bank stabilisation. The planting of
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tubestock into sandstone rock is not likely to be practically viable, however the
proposed riffle and pool design of the stream may provide some areas of level
softness, in which sedges and other riparian species may be trialed.

4.4.2 Establishment and maintenance of vegetation

Cut brushmatting material for the revegetation of this creek line may be collected
from the gully open forest vegetation residing in the southwest corner of the shallow
ground water area, or from the buffer zone surrounding the school.

Any moist, soft areas of soil are to be planted with sedges, while revegetation works
should strive for the establishment of canopy species. Seeds will be propagated in
the on-site nursery and planted during periods of favourable growing conditions. To
improve moisture retention, sandy soil should be dug into a shallow dish shape
around plants so that water collects and drains down to the roots. The use of water
rain crystals (or other such surfactant) when planting may be considered to aid
moisture where dryness is a serious threat to plant survival.

Maintenance of riparian vegetation will involve a regular manual weeding regime, and
the ongoing replacement of plants found dead. The use of herbicides in the riparian
zone should be avoided at all costs, however, if no alternative is apparent, an
environmentally sympathetic herbicide such as bi-active Round-Up may be required.
Fertilisers should also not be applied in situ.
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5.0 Monitoring and Reporting

Performance reports on the rehabilitation and revegetation strategy will be submitted
to council as part of the annual EMR.

51 General Revegetation Areas

Field notes are to be recorded at least monthly to detail any variation from the
recommended strategies, along with the status, success, species selection, and any
other relevant issues of the area. The taking of photos and drawing of diagrams will
also assist in this documentation.

5.2 Conservation and Revegetation of Threatened Vegetation

This conservation zone will be monitored regularly, and its peripheral areas
maintained and replenished with tubestock planting to prevent the penetration of
weeds into the area.

The current annual assessment of threats, degradation or health issues for Kunzea
rupestris shall be extended to include the Shale/sandstone transition forest,
Tetratheca Glandulosa, and Darwinia fascicularis susp.oligantha. This assessment
must be undertaken by a qualified ecologist.

53 Stream Restoration

For the purpose of effectively monitoring the success of stream restoration through
strips 4 and 5, performance criteria will be derived from riparian assessment studies
previously carried out in south-eastern Australia (Jansen & Robertson 2001, Jansen
et al 2004).

In order to gain an indication of the functional aspects of the physical, community and
landscape features of the establishing riparian zone, five indicative criteria will be
recorded bi-annually:

Habitat continuity and extent (HABITAT);

Vegetation cover and structural complexity (COVER);
Standing dead trees, fallen logs, and leaf litter (DEBRIS);
Dominance of natives vs. exotics (NATIVES); and
Indicative features (FEATURES).

akhwnh R

The stream banks’ potential for recovery may be indicated through sampling the
adjacent undisturbed riparian / gully forest to obtain a control for the area. A copy of
the field record sheets provided in Jansen et al 2004 is attached.
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Sample scoring sheet for the Rapid Appraisal of Riparian Condition

Site: GPS beginning:

Date: Observer: GPS end:

Longitudinal continuity of riparian canopy vegetation (> 5 m wide)

Map Score

0 = < 50% vegetated bank, 1 = 50-64% vegetated bank, 2 = 65-79% vegetated bank, 3 = 80-94% vegetated bank,
4 = 2 95% vegetated bank, with 1/2 point taken off for each significant discontinuity (= 50 m long)

Width of riparian vegetation

Transect | Channel Width (CW) Vegetation Width Score
1
2
3
4

Channel < 10 m wide: 0 = < 5 m vegetated, 1 = 5-9 m vegetated, 2 = 10-29 m vegetated, 3 = 30-3% m vegetated, 4 = = 40 m vegetated
Channel2 10 mwide: 0=<05CW 1=05-09CW, 2=09-29CW,3=29-39CW, 4 =24 CW

Vegetation cover: Canopy > 5 m, Understorey 1-5 m, Ground cover < 1m

Transect Canopy Native canopy | Understorey Native Ground cover Native # layers
understorey ground cover

1
2
3

4

Cover and native cover: 0 = none, 1 = 1-30%, 2 = 31-60% , 3 = > 60%
Debris

Transect Leaf litter Native leaf litter Standing dead trees Fallen logs
1
2
3
4

Leaf litter cover and native leaf litter cover: 0 = none, 1 = 1-30%, 2 = 31-60%, 3 = > 60%
Standing dead trees (> 20 cm dbh): 0 = absent, 1 = present
Fallen fogs (> 10 ¢m diameter): 0 = none, 1 = small quantities, 2 = abundant but some removed, 3 = abundant with no signs of removal

Indicative features

Transect | Canopy species regeneration | Grazing damage to regeneration | Shrub/sub-canopy regeneration Reeds

1

2

3

4

Regeneration < 1 m tall: 0 = none, 1 = scattered, and 2 = abundant Damage: 0 = all damaged, 1 = some damaged, 2 = no damage
Reeds: 0 = absent, 1 = present
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Search results Page 1 of 2

L.). Kane & Co.

L.J.Kane & Co. Pty. Ltd. hereby certifies that the information contained in this document has been provided
electronically by the Registrar General in accordance with Section 96B(2) of the Real Property Act.

Information provided through Tri-Search an approved LPINSH Information Broker

LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH

FOLIO: 29/752025

SEARCH DATE TIME EDITION NO DATE

23/1/2007 2:24 PM 4 24/4/2001

LAND

LOT 29 IN DEPOSITED PLAN 752025
LOCAL GOVERNMENT AREA: BAULKHAM HILLS
PARISH OF CORNELIA COUNTY OF CUMBERLAND
(FORMERLY KNOWN AS PORTION 29)
TITLE DIAGRAM: CROWN PLAN 6254.2030

FIRST SCHEDULE

DINA GOUSKOCS (TA 6247394)

SECOND SCHEDULE (5 NOTIFICATIONS)
1. LAND EXCLUDES MINERALS AND IS SUBJECT TO RESERVATIONS AND
CONDITIONS IN FAVOUR OF THE CROWN - SEE CROWN GRANT (S)

2. EXCEPTING LAND BELOW A DEPTH FROM THE SURFACE OF 15.24 METRES ¢
* 3. U841822 CAVEAT BY DIXON SAND (PENRITH) PTY LIMITED
* 026115 CAVEATOR CONSENTED
* 7558510 CAVEATOR CONSENTED

4. DP1018359 RIGHT OF CARRIAGEWAY 20 METRE (S) WIDE AFFECTING THE

PART (S) SHOWN SO BURDENED IN DP1018359
5. 7558510 MORTGAGE TO WESTPAC BANKING CORPORATION

NOTATIONS
UNREGISTERED DEALINGS: NIL
*** END OF SEARCH ***

GC 60723 PRINTED ON 23/1/2007

httn://server5.trisearch.com.an/kanelto nsf/Search+Reanlts/FRCCR3I3INSCHATCINC A 23/01/2007



Search results Page 1 of 2

L.J. Kane & Co.

L.J.Kane & Co. Pty. Ltd. hereby certifies that the information contained in this document has been provided
electronically by the Registrar General in accordance with Section 96B(2) of the Real Property Act.
Information provided through Tri-Search an approved LPINSH Information Broker

LAND AND PROPERTY INFORMATION NEW SOUTH WALES - TITLE SEARCH

FOLIO: 196/752025

SEARCH DATE TIME EDITION NO DATE

23/1/2007 2:24 PM 4 24/3/1995

LAND

LOT 196 IN DEPOSITED PLAN 752025
LOCAL GOVERNMENT AREA: BAULKHAM HILLS
PARISH OF CORNELIA COUNTY OF CUMBERLAND
(FORMERLY KNOWN AS PORTION 196)
TITLE DIAGRAM: CROWN PLAN 3251.2030

FIRST SCHEDULE

MANALDO PTY LIMITED

SECOND SCHEDULE (4 NCTIFICATIONS)
1. LAND EXCLUDES MINERALS AND IS SUBJECT TO RESERVATIONS AND
CONDITIONS IN FAVOUR OF THE CROWN - SEE CROWN GRANT (S) ,
2. EXCEPTING LAND BELOW A DEPTH FROM THE SURFACE OF 15.24 METRESV
* 3. UB41823 CAVEAT BY DIXON SAND (PENRITH) PTY LIMITED

* 022479 CAVEATOR CONSENTED
4. 022479 MORTGAGE TO WESTPAC BANKING CORPORATION
NOTATIONS

UNREGISTERED DEALINGS: NIL

**x END OF SEARCH ***

GC 60723 PRINTED ON 23/1/2007

http://server5.trisearch.com.au/kanelto.nsf/Search+Results/5DA13467E256E9D7CA2...  23/01/2007
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|, the Minister for Planning, approve the Development Application referred to in schedule 1, subject to the
conditions in schedules 2 to 5.

These conditions are required to:

+ prevent, minimise, and/or offset adverse environmental impacts;

set standards and performance measures for acceptable environmental performance;
require regular monitoring and reporting; and

provide for the on-going environmental management of the development.

* o a

Frank Sartor MP
Minister for Planning

Sydney, 1 L ‘\& 6L /@/L 2006 File No: 9039217

SCHEDULE 1
Development Application: _ DA 165-7-2005.
Applicant: Dixon Sand (Penrith} Pty Limited.
Consent Authority: Minister for Planning.
Land: Lot i?O DP 664767,

Lots A and B DP 407341;

Lots 176 and 177 DP 752039

Haerses Road; and

the intersection of Wiseman’s Ferry Road and Haerses Road.

Proposed Development: Sand quarry

State Significant Development: The proposal is classified as State significant development under
section 76(A)(7) of the Environmental Planning and Assessment
Act 1979 (EP&A Act} as it is an extractive industry that meets the
criteria for State significance under the State Environmental
Flanning Policy (State Significant Development) 2005.

Integrated Development: The proposal is classified as integrated development under
section 91 of the EP&A Act as it requires additional approvals
under the: ‘

* Protection of the Environment Operations Act 1997; and
¢ HRoads Act 1993. ' ‘

Designated Development: The proposal is classified as designated development under
Section 77A of the EP&A Act as it is an extractive industry that
meets the criteria of Schedule 3 of the Environmental Planning
and Assessment Regulation 2000 (EP&A Regulation),

Note:

. To find out when this consent becomes effective, see section 83 of the EP&A Act;

. To find out when this consent is liable to lapse, see section 95 of the EP&A Act: and
»  To find out about appeal rights, see section 97 of the EP&A Act.

"
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AEMR
Applicant
BCA
CccC
Council
DA

Day

DEC
Department
" Development area/ site
Director-General
DNR
DPI
EIS
EP&A Act
EP&A Regulation
Existing quarry

GTA
Land

Minister
Privately owned land

Receiver
RTA
Truck Movement

DEFINITIONS

Annual Environmental Management Report

Dixon Sand (Penrith) Pty Limited, or its successors

Building Code of Austraiia

Community Consultative Committee

Baulkham Hills Shire Council

Development Application

Day is defined as the period from 7am to 6 pm on Monday to Saturday,
and 8 am to 6 pm on Sundays and Public Holidays

Department of Environment and Conservation

Department of Planning

Land to which the DA applies

Director-General of Department of Planning, or delegate

Department of Natural Resources

Department of Primary Industries

Environmental Impact Statement

Environmental Planning and Assessment Act 1979

Environmental Planning and Assessrent Regulation 2000

Existing sand extraction operations and processing facilities on Lots 29
and 196 DP 752025 and Lots 1 and 2 DP 547255 off the Old Northern
Road, Marcota

General Terms of Approval ‘

Land means the whole of a lot, or contiguous [ofs owned by the same
landowner, in a current plan registered at the Land Titles Office at the
date of this consent

Minister for Planning, or delegate .
Land that is not owned by a-public agency, or a quarrying company or its
subsidiary

As defined in the NSW Industrial Noise Policy (EPA 2000)

Roads and Traffic Authority

Truck movements for the purposes of transporting sand extracted from
the site.




SCHEDULE 2
ADMINISTRATIVE CONDITIONS

Obligaiion to Minimise Harm to the Environment

1.

The Applicant shalt implement all practicable measures to prevent and/or minimise any harm to the
environment that may resutt from the construction, operation, or rehabilitation of the development.

Terms of Approval

2.

The Applicant shall carry out the development generally in accordance with the:

(a) DA 165-7-2005; ' :

{b) EIS titled Dixon Sand (Penrith) Pty Limited Haerses Road Sand Quarry EIS, dated June 2005,
and prepared by Environmental Resources Management Australia Pty Limited; and

{c) conditions of this consent. :

If there is any inconsistency between the above, the conditions of this consent shall prevail to the
extent of the inconsistency, .

The Applicant shall comply with any reasonable requirement/s of the Director-General arising from

the Department's assessment of:

(a)  any reports, plans or correspondence that are submitted in accordance with this consent; and

(b) the implementation of any actions or measures contained in these reports, plans or
correspondence. -

Limits on Approval

5.

6.

10.

This consent shall lapse 25 years after the date it commences.
The Applicant shall not extract more than 250,000 tonnes of sand a year from the quarry.

The Applicant shall not transport more than 60,000 tonnes of sand a year to local and regional
markets directly. from the quarry. ‘ :

The Applicant shall not transport more than 190,000 tonnes of sand a year from the quarry to the

existing quarry for processing.

The Applicant shall limit all truck movements from Wiseman's Ferry Road into the quarry to right hand

turn movements that comprise of the following:

{a) a maximum of 10 right hand turn movements between the hours of 6am and 7am for the life of
the development; :

(b} a maximum of 15 right hand turn movements: per day until such time that the intersection
between Haerses Road and Wiseman's Ferry Road has been upgraded to a Type ‘AUR’
treatment to the satisfaction of the RTA (see condition 32 of Schedule 3);

(c) a maximum of 28 right hand turn movements per day following the upgrade of the intersection
between Haerses Road and Wiseman's Ferry Road to a Type ‘AUR’ treatment to the satisfaction
of the RTA (see condition 32 of Schedule 3);

The Applicant shall not undertake any extraction within 2 metres of the established wet wesdther
groundwater level. . :

Note: The wet weather groundwater levef shall be established in accordance with condition 2 of Schedule 3.

Structural Adequacy

11.

The Applicant shall ensure that all new buildings and structures, and any alterations or additions to
existing buildings and structures, are constructed in accordance with the relevant requirements of the
BCA.

Notes:
*  Under Part 4A of the EP&A Act, the Applicant is required to obtain construction and occupation certificates
for the proposed building works.

© & Part 8 of the EP&A Regulation sets out the requirements for the certification of development.



Demolition

12, The Applicant shall ensure that all demolition work is carried out in accordance with Australian
Standard AS 2601-2001: The Demolition of Structures, or its latest ve rsion.

Operation of Plant and Equipment

13.  The Applicant shall ensure that all plant and equipment used at the site is:
(a) maintained in a proper and efficient condition; and
(b) operated in a proper and efficient manner.

Protection of Public Infrastructure

14,  The Applicant shall: . _
(a) repair, or pay the full costs associated with repairing, any public infrastructure that is damaged by
- the development; and
{b) relocate, or pay the full costs associated with relocating any pubiic infrastructure that needs to be
relocated as a result of the development.

Section 94 Contributions
15, The Applicant shall pay a contribution of 75 cents per tonne of material hauled from the site, to

Council for the maintenance/ repair of public roads in accordance with Council’s Contributions Plan
No: 6 — Extractive Industries, to the satisfaction of Council.



SCHEDULE 3 :
SPECIFIC ENVIRONMENTAL CONDITIONS

GENERAL EXTRACTION PROVISIONS
Setbacks and boundaries

1. Within 6 months of the date of this consent, the Applicant shall:

(a) engage a registered surveyor to mark out the boundaries of the:
+ approved limits of extraction; and
¢ buffer zones and setback requirements of the Baulkham Hills Shire Council Development

: Control Plan No. 16 — Extractive industries; ’

(b} ©  submit a survey plan of these boundaries to the Director-General; and

(c) ensure that the boundaries of each operational extraction area is clearly marked on site in
a permanent manner that allows operating staff and inspecting officers to clearly identify
these limits, )

to the satisfaction of the Director-General.

Maximum Extraction Depth Map

2. Prior to carrying out any development, the Applicant shall:
(a) establish the wet weather groundwater level for the site based on at least 12 months of site
. specific groundwater monitoring data;

(b) engage an appropriately qualified and experienced expert to establish the maximum extraction
depths to which extraction can be undertaken on site, to comply with condition 10 of Schedule
2; .

(c) submit a Maximum Extraction Depth Map (centour map or similar) for the development to the
Director-General; and : :

(d) comply with the extraction depths specified in the map,

to the satisfaction of the Director-General.

3. Within 3 months of the completicn of the Independent Environmental Audit (see condition 5 of
' Schedule 5), the Applicant shall review and update the Maximum Extraction Depth Map for the
_development to the satisfaction of the Director-General. :
Extraction Sequence-
4. Unless otherwise authorised by the Director-General, the Applicant shall ensure that extraction is

undertaken in accordance with the extraction plan and sequence in Figures 2.3 (a-d) of the EIS (as
reproduced in Appendix 1).

'NOISE

Note: The Applicant is required to obtain a licence for the development under the Protection of the Environment -
" Operatibns Act 1997.

Noise Impact Assessment Criteria

5. The Applibant shall ensure that the noise generated by the development does not exceed the noise
impact assessment criteria in Table 1.

Table 1: Noise impact assessment criteria dB(A)

! Incorporates DEC GTA



Notes:

= However, if the Applicant has a written negatiated noise agreement with any landowner of the land listed in
Table 1, and a copy of this agreement has been forwarded to the Department and the DEC, then the
Applicant may exceed the noise limits in Table 1 in accordance with the negotiated noise agresment.

*  Noise from the development is fo be mieasured at the most affected point or within the residential boundary,
or at the most affected point within 30 metres of a dwelling (rural situations) where the dwelling is more than
30 metres from the boundary, to determine compliance with the Lasgis minas NOISE limits in the above table.
Where if can be demonstrated that direct measurement of noise from the development is impractical, the
DEC may accept alternative means of determining compliance (see Chapler 11 of the NSW industrial Noise
Palicy). The modification factors in Seclion 4 of the NSW Industrial Noise Policy shall also be applied to the
measured noise levels where applicable.

»  Noisa from the development is to be measured at 1 metre from the dwelling fagade fo determine compliance
with the Lamax noise limits in the above table.

*  The noise emission limits identified in the above table apply under metsorological conditions of wind speeds
of up to 3 mVs af 10 melras above ground level, except under conditions of temperature inversions.

Operating Hours

8.

The Applicant shall comply with the operating hours in Table 2.

Table 2: Operating Hours

Note: Delivery of material oulside of the hours of operation permitted by condition 6 is only aifowed, where that
delivery is required by the pofice or other authorities for safety reasons; and/or where the operation or personnel or
equipment are endangerad. In such circumstances, prior notification be provided fo the DEC and affected
residents as soon as possible, or within a reasonable period in the case of emergency.

Acoustic Bund Construction

7.

The Applicant shall construct the two acoustic bunds outlined in Figure 6.8 of the EIS {as reproduced
in Appendix'2) to the satisfaction of the Director-General. The construction of the acoustic bunds
must be restricted to the following construction schedule:

(a) Western Bund: 3 weeks per year for 3 years starting in year 9; and

{b) Northern Bund: 3 weeks in year 11.

Prior to the construction of any acoustic bunds, the Applicant shall develop {and following approval
implement) an Acoustic Bund Construction Noise Management Plan, which details the procedures
that would be undertaken to: _ T

{a) keep surrounding residents informed of the proposed timing and duration of bund construction;
(b) minimise and mitigate the noise impacts generated by the works; and ‘

(c) receive, handle and respond to complaints relating to the works.

Continuous Improvement

9.

The Applicant shall:

(a) investigate ways to reduce the noise generated by the development, including noise impacts
that may be enhanced by temperature inversions during the shoulder period (6am to 7am,
Monday to Saturday); '

(b) implement all reasonable and feasible best practice noise mitigation measures on the site; and

{c) report on the implementation of any new noise mitigation measures on site in the AEMR.

to the satistaction of the Director-General,



Monitoring

10. Prior to carrying out any development, the Applicant shall prepare (and following approval implement)
a Noise Monitoring Program for the dévelopment, in consultation with the DEC, and to the satisfaction
of the Director-General. This program must include a combination of attended and unattended noise
monitoring and a noise monitoring protocol for evaluating compliance with the noise impact
assessment criteria in this consent, )

2AIR QUALITY

Nota: The Applicant is required to obtain a licence for the development under the Protection of the Environment
Operations Act 1997.

Impact Assessment Criteria-
11, The Applicant shall ensure that the dust generated by the development does not cause any additional

exceedences of the air quality impact assessment criteria listed in Tables 3, 4, and 5 at any residence
on any privately owned land, listed in Table 1.

Table 3: Long term impact assessment criteria for particufate matter

Table 4: Short term Impact assessment criterion for particulate matter

Note: Deposited dust is assessed as insoluble solids as defined by Standards Australia, 1991, AS 3580.10.1-
1991: Methods for Sampiing and Analysis of Ambient Air - Defermination of Particulates - Daposited Matter -
Gravimetric Method. .

Operating Conditions

12, The Applicant shall implement all practical measures to minimise and/or prevent the emission of dust
- from the site. ‘

13. . The Applicant shall ensure that all vehicles enteting or leaving the site, carrying a load that may
generate dust, are covered at all times, except during loading and unloading.

Monitoring

14..  Prior to carrying out any development, the Applicant shall prepare (and following approval) imptement
an Air Quality Monitoring Program for the development, in consultation with the DEC, and to the
satisfaction of the Director-General. This program must include an air monitoring protocol for
evaluating compliance with the air quality impact assessment criteria in this consent,

Note: Except as may be expressly provided by an Environment Protection License, the Air Quality Monitoring
Program for the development shall include the following PM,, monitoring procedure: .

2 Incorporates DEC GTA



»  ifany rolfing 24-hour average PMy, result measured at the existing TEOM air quality monitoring station near
the Maroota Public School is found to be greater than 42 ug/m®, and the prevailing wind as measured af the
existing metrological station location near the Maroota Public School, is from the south-south west quadrant
{between 180°and 24(F), the Applicant shall
s . immediately notify the DEC;

+  lake immediate action fo reduce PMy, emissions generated by the development: and
»  ifdust levels do not return to levels below 42 ug/m® within 1 hour, cease all dust generating aclivities at
the site; and

. dust generating activities on site may only recommence when the rolling 24-hour average PMy; result as
Mmeasured at the existing TEOM air quality monitoring station near the Maroota Public School, is less than 42
ug/m® for 4 consecutiva 15 minute periods.

*SURFACE AND GROUNDWATER

Note: The Applicant is required to obtain a licence for the development under the Protection of the Environment
Operations Act 1997.

Pollution of Waters

15.

Except as may be expressly provided by an Environment Protection Licence, the Applicant shall
comply with section 120 of the Protection of the Environment Operations Act 1997 during the carrying
out of the development.

Operating Conditions

186.

The Applicant shail: ‘

(a) install and maintain sediment basins with sufficient capacity to contain the rainfall and runoff
generated from a 90 percentile, 5 day rainfall event (‘the design event), for the life of the.
development;

{b) ensure that the accumulated sediment in all sediment dams is kept below 30% of their design
capacity; _

(¢) - ensure that no fuel, oil, or other chemicals are stored on site; and

{d) undertake appropriate measures to ensure that vehicles do not track any material onto public
roads. :

Site Water Management Plan

17.

18.

19,

Prior to carrying out any development the Applicant shall develop {and following approval) implement
a Site Water Management Plan for the development, in consultation with the DEC, DNR and to the
satisfaction of the Director-General. The plan shall include: .

(a) a Soil and Water Management Plan; and

(b} a Groundwater Monitoring Program.

The Soil and Water Management Plan shail: ] _
(a) describe what measures would be implemented to minimise soil erosion, and the discharge of
sediment and other pollutants, during each stage of the development including:
¢ road and intersection works;
+ initial clearing and topsoil stripping;
» extraction; and
* noise bund construction; :
{(b)  include control measures that have the capacity to contain the rainfall and runoff generated by
the ‘design event’ specified in condition 18 above; and
(c) be consistent with the Landecom Managing Urban Stormwater: Soils and Construction Manual
(Volume 1, addition 4, March 2004).

The Groundwater Monitoring Program shall: _

(a) describe what measures would be put in place to establish the site’'s wet weather groundwater
levels;

(b) monitor any potential adverse impacts of the development on groundwater levels and quality;

{c) detail the contingency measures that would be put in place in the event that groundwaters are
breached and/ or contaminated,

® Incarporates DEC GTA
* Incorporates Council GTA



20.

Within 3 months of the completion of each Independent Environmental Audit {see condition 5 of
Schedule 5), the Applicant shall review, and if required, revise the Site Water Management Plan to
the satisfaction of the Director-General.

REHABILITATION AND LANDSCAPE MANAGEMENT

Specific Measures

21.

The Applicant shall;

(a)  progressively rehabilitate all disturbed areas on site to a final landuse of agricultural land
(minimum class 4), and in general accordance with the final landform in Figure 2.4 of the EIS
{as reproduced in Appendix 3); :

{b) consult with the landowners of Lot 167 DP 752039 to ensure that a consistent final landform is
achieved on either side of Hitchcock Road; :

(¢}  conserve, maintain and enhance the vegetation on site that would not be disturbed by the

: development; ‘

(d) establish at least 2 hectares of vegetation on or adjacent to the site to replace the remnant

vegetation removed by the development; and

{e) undertake screen plantings in general accordance with Figure 2.2 of the EIS (as reproduced in

Appendix 4),
to the satisfaction of the Director-General.

Rehabilitation and Landscape Management Plan

22.

23.

Within 6 months of the commencement of the development the Applicant shall prepare, and following
approval, implement a Rehabilitation and Landscape Management Plan, in consultation with Council
and DPI, and to the satisfaction of the Director-General. The plan must:
{a) include a Vegetation Clearing Protocol; T
{b) identify the areas likely to be disturbed by the development;
(c) describe in general the short, medium, and long-term measures that would be implemented to:
» rehabilitate the site;
s conserve, maintain and enhance the remnant vegetation on site; and
¢ conserve, maintain and enhance the vegetation established on site for offset and
screening purposes;
(d) describe in detail the measures that would be implemented over the next 5 years to:
+ rehabilitate the site;
+ conserve, maintain and enhance the remnant vegetation on sjte; and
* conserve, maintain and enhance the vegetation established on site for offset and
screening purposes; '
(e} establish perfermance and completion criteria for:
¢ the rehabilitation of the site:
* the maintenance of remnant vegetation on site: and
¢ the maintenance of vegetation established for offset and screening purposes;
{f} describe the measures that would be implemented to minimise or manage any ongoing
~ environmental effects of the development; and
(g} describe how the performance of each measure described in the plan would be monitored
over time, :

Note: The Vegstation Clearing Protocol must be finalised prior fo the commencemant of any clearing works.
The Applicant may wish to submit this plan separately. ’

Within 3 moﬁths of the ‘completion of each Independent Environmental Audit (see condition 5 of
Schedule 5), the Applicant shall review and if required revise the Rehabilitation and Landscape
Management Plan for the development to the satisfaction of the Director-General.

Rehabilitation Bond

24,

Prior to the commencement of the development, the Applicant shall ledge a suitable rehabilitation
bond for the development with the Director-General. The sum of the bond shall be calculated at
$2.50/m°, or as otherwise directed by the Director-General, for the area of disturbance in each 3 year
review period. :

10



25.

Notes:

. If the rehabilitation is completed to the satisfaction of the Director-General, the Director-General wilf release
the rehabilitation bond. -

» Ifthe rehabilitation Is not completed to the satisfaction of the Director-General, the Director-General wiill calf in
afl, or part of, the rehabilitation bond, and arrange for the satisfactory completion of these works.

Within 3 months of the completion of the Independent Environmental Audit {see condition 5 of
Schedule 5), unless the Director-General directs otherwise, the Applicant shall review, and if
necessary revise, the sum of the rehabilitation bond to the satisfaction of the Director-General. This
review must consider: . :

(a) the effects of inflation;

(b} any changes to the area of disturbance; and

(e}  the performance of any progressive rehabilitation which has been undertaken at the site,

*“TRAFFIC AND TRANSPORT

Note: The Appiicant is required fo obtain a permit for the development under the Roads Act 1993.

Transport Records

28,

The Applicant shall: . ,

{(a) keep records of the amount of sand transported from the site each year to the existing quarry
for processing, and directly from the site to local and regional markets:

(b} keep records of all traffic movements in and out of the site sach year; and

(c} include these records in the AEMR.

Road Works: Council

27.

28.

Prior to carrying out any development, the Applicant shall upgrade Haerses Road to meet the
requirements for ‘internal haul roads’, under Baulkham Hills Development Control Plan No. 16 —
Exiractive Industries, to the satisfaction of Council.

The Applicant shall:

(a) maintain safe access to the site to the public and emergency services for the duration of the
development; and

(b} reinstate the extracted length of Haerses Road,

to the satisfaction of Council.

Notes: : ,

. The Applicant shall ensure that the final alignment and dssign of Haerses Road is approved by Council prior
to the commencement of the development;

*  The Applicant shall bear the full costs associated with the design, survey and construction of the road works,
including the relocation of ulilities, if required.

* Al woiks are fo be in accordance with Council's Design Guidelines and Work Specifications for Subdivisions
and Developments;

*  Following the reconstruction of Haerses Road, the Applicant shall rehabifitate any temporary access roads
that were esiablished on site. :

Road Works: RTA

29.

30.

Prior to carrying out any development, the Applicant shall:

(a) provide for appropriate sight distances at the intersection of Haerses Road and Wiseman’s
Ferry Road, by clearing and/or loping vegetation along the eastern approach of Wiseman's
Ferry Road; : .

(b} provide warning signage (“Truck Turning”) on the eastern and western approaches of
Wiseman’s Ferry Road

to the satisfaction of the RTA.

Note: The Applicant shall contact the RTA's Traffic Management Centre prior to installation of warning signage
{“Truck Turning”) along Wiseman’s Ferry Road,

Within 12 months of the commencement of operations, the Applicant shall construct a Type ‘AUR’

treatment at the intersection of Haerses Road and Wiseman's Ferry Road to the satistaction of the
RTA. Until the intersection works have been completed to the satisfaction of the RTA, the Applicant
shall limit the number of trucks entering the site to 15 truck movements per day.

11



Notes:
»  Prior to the Construction Certificate being released the Applicant shall:

*  enter into a Memorandum of Understanding with the RTA that the Type ‘AUR’ intersection freatment
shall be fully constructed and handed over fo the ATA within 12 months of the commencement of the
development; and

*  issue a bank guarantee in favour of the RTA for the total cost of the intersaction works (the cost to be
determined folfowing the approval of detailed design plans by the RTA),

. The Applicant shall ensure that the intersection works comply with the RTA’s Road Design Guide.
*  The Applicant shall bear the full costs associated with the design, survey and construction of the works,
including the relocation of utilities, if required.

Construction Traffic Management '

31.

Prior to commencement of the works referred to in conditions 31 and 32 above, the Applicant shall
prepare and implement a Traffic Control Plan for the development to the satisfaction of the RTA.

WASTE MINIMISATION

32

The Applicant shall:

(a) monitor the amount of waste generated by the development;

(b} investigate ways to minimise waste generated by the development;

(c) implement reasonable and feasible measures to minimise waste generated by the
development; and

{d) report on waste and management and minimisation in the AEMR,

to the satisfaction of the Director-General.

BUSHFIRE MANAGEMENT

33.

The Applicant shall; :

(a) ensure thai the development is suitably equipped to respond to any fires on site; and

(b} assist the Rural Fire Service and emergency services as much as possible if there is a fire on
"site during the development; and

(c) prepare a conservation sensitive Bushfire Management Plan for the site in consultation with,
and to the satisfaction of Council and the Rural Fire Service.

PRODUCTION DATA

34.

The Applicant shall;
(a) provide annual production data to the DPI using the standard form for that purpose; and
{b) include a summary of this data in the AEMR.

12



SCHEDULE 4
ADDITIONAL PROCEDURES

NOTIFICATION OF LANDOWNERS

1.

i If the resulis of monitoring required in Schedule 3 identify that impacts generated by the development

are greater than the relevant impact assessment criteria in Schedule 3, then the Applicant shall notify
the Director-General and the affected landowners and/or existing or future tenants accordingly, and
provide quarterly monitoring results to each of these parties until the results show that the
development is complying with the criteria in Schedule 3,

INDEPENDENT REVIEW

2.

If a landowner considers that the operations of the quarry are exceeding the impact assessment
criteria in Schedule 3, then he/she may ask the Director-General in writing for an independent review
of the impacts of the development on his/her land. _

If the Director-General is satisfied that an independent review is warranted, the Applicant shall within

3 months of the Director-General advising that an independent review is warranted:

(a) consult with the landowner to determine his/her concems;

{b) commission a suitably qualified, experienced and independent person, whose appointment
has been approved by the Director-General, to conduct monitering on the land, to determine
whether the development is complying with the relevant criteria in Schedule 3, and identify the
source/s and scale of any impact on the land, and the development's contribution to this
impact; and -

{c) - give the Director-General and landowner a copy of the independent review.

If the independent review determines that the quarrying operations are complying with the relevant
criteria in Schedule 3, then the Applicant may discontinue the independent review with the approval of
the Director-General.

If the independent review determines that the quarrying operations are not complying with the

relevant criteria in Schedule 3, and that the quarry is primarily responsible for this non-compliance,

then the Applicant shall;

(a) take all practicable measures, in consultation with the landowner, to ensure that the
development complies with the relevant criteria; and .

(b)  conduct further monitoring to determine whether these measures ensure compliance; or

{c} secure a written agreement with the landownerto allow exceedences of the relevant criteria in
Schedule 3, -

to the satisfaction of the Director-General.

If the additional monitoring referred to above subsequently determines that the quarrying operations
are complying with the relevant criteria in Schedule 3, then the Applicant may discontinue the
independent review with the approval of the Director-General. :

if the Applicant is unable to finalise an agreement with the landowner, then the Applicant or
landowner may refer the matter to the Director-General for resolution.

If the matter cannot be resolved withih 21 days, the Director-General shall refer the matter to an
Independent Dispute Resolution Process (see Appendix 5).

If the landowner disputes the results of the independent review, either the Applicant or the landowner
may refer the matter to the Director-General for resolution. : .

If the matter cannot be resolved within 21 days, the Director-General shall refer the matter to an
Independent Dispute Resolution Process (see Appendix 5).

13



SCHEDULE 5
ENVIRONMENTAL MANAGEMENT, MONITORING, AUDITING AND REPORTING

ENVIRONMENTAL MANAGEMENT STRATEGY

1.

Within 3 months of the commencement of the development the Applicant shall prepare (and following
approval implement) an Environmental Management Strategy for the development to the satisfaction
of the Director-General. This strategy must: :
{a) provide the strategic context for environmental management of the development;
{b) identify the statutory requirements that apply to the development;
(c) describe in general how the environmental performance of the development would be
" monitored and managed during the development; ' :
(d} describe the procedures that would be implemented to: )
¢ keep the local community and relevant agencies informed about the operation and
environmental performance of the development:
receive, handle, respond to, and record complaints;
resolve any disputes that may arise during the course of the development;
respond to any non-compliance;
manage cumulative impacts; and -
+ respond to emergencies; and )
(e) describe the role, responsibility, authority, and accountability of all the key personnel involved
in envircnmental management of the development. '

* & & @

Within 3 months of the completion of the Independent Environmental Audit {see condition 6 below)
the Applicant shall review, an if necessary revise, the Environmental Management Strategy to the
satisfaction of the Director-General.

ENVIRONMENTAL MONITORING PROGRAM

3.

Prior to the commencement of the development the Applicant, shall prepare (and following approval)
implement an Environmental Monitoring Program for the development in consultation with relevant
agencies, and to the satisfaction of the Director-General. This program must consolidate the various
menitoring requirements in schedule 3 of this consent into a single document.

Within 3 months of the completion of the Independent Environmental Audit (see condition 6 below),
the Applicant shall review, and if necessary revise, the Environmental Monitoring Program to the
satisfaction of the Director-General.

ANNUAL REPORTING |

5.

Each year, the Applicant shall prepare an AEMR to the satisfaction of the Director-General., This
report must: :
(a) identify the standards and performance measures that apply to the development;

(b include a summary of the complaints received during the past year, and compare this to the

complaints received in the previous 5 years;
{c) include a summary of the monitoring results on the development during the past year,
{d) include an analysis of these monitoring results against the relevant:
e limits/criteria in this consent;
* monitoring results from previous years; and
+ predictions in the EIS;
(e} identify any trends in the monitcring over the life of the development;
(f) identify and discuss any non-compliance during the previous year; and
(q) describe what actions were, or are being, taken to ensure compliance,

Note: The Applicant may, with the app}oval of the Director-General, combine the reporting requirements for the
development in the AEMR for the Applicant's existing quarry, however, if it does this it must ensure that the above
obiigations are fully met int the combined process. ‘ ’

INDEPENDENT ENVIRONMENTAL AUDIT

8.

Within 3 years of the date of this consent, and every 3 years thereafter, unless the Director-Generai

directs otherwise, the Applicant shall commission and pay the full cost of an Independent

Environmental Audit of the development. This audit must: .

(@) be conducted by a suitably qualified, experienced, and independent person whose
appoiniment has been endorsed by the Director-General;

(b} be consistent with ISO 190711:2002 — Guidetines for Quality and/or Environmental Systems
Auditing, or equivalent updated versions of these guidelines;

14



{c} assess the environmental performance of the development, and its effects on the surrounding
environment;

(d) assess whether the development is complying with the relevant standards, performance
measures, and statutory requirements; ' .

(e) review the adequacy of the Applicant's Environmental Management - Strategy and
Environmental Monitoring Program; and .

(f} if necessary, recommend measures or actions to improve the environmental performance of
the development, and/or the environmental management and monitoring systems,

Within 3 months of commissioning this audit, the Applicant shall submit a copy of the audit report to
the Director-General, with a response to any of the recommendations contained in the audit report.

COMMUNITY CONSULTATIVE COMMITTEE

8.

10.

//’” N

Prior to the commencement of the development the Applicant shall: ‘

(a) establish a Community Consultative Committee to oversee the environmental performance of
the development; or '

{b)  combine the function of this CCC with the function of CCC for the Applicant’s existing quarry,

The CCC (or combined CCC) shall:

(a)  be comprised of:
. 2 representatives from the Applicant, including the person responsible for environmental

management at the quarry; ‘

. 1 representative from Council (if available); and
. at least 2 representatives from the local community,
whose appointment has been approved by the Director-General in consuliation with the
Council; .

(b} be chaired by an independent chairperson, whose appointment has been endorsed by the
Director-General;

{c} meet at least twice a year; and

(d) review and provide advice on the environmental performance of the development, including
any construction or environmental management plans, monitoring results, audit reports, or
complaints.

The Applicant shall, at its own expense:

{a) ensure that 2 of its representatives attend the Committee’s meetings;

(b}  provide the Committee with regular information on the environmental performance and
management of the development;

(c) provide meeting facilities for the Committee:

(d)  arrange site inspections for the Committee, if necessary;

(e)  take minutes of the Committee’s meetings;

{f) make these minutes available to the public;

(g) respond to any advice or recommendations the Committee may have in relation to the
environmental management or performance of the development; and

(hy  forward a copy of the minutes of each Committee meeting, and any responses to the
Committee’s recommendations to the Director-General within a month of the Committee
meeting. '

ACCESS TO INFORMATION

11.

12.

Within 1 month of the approval of any management plan/strategy or monitoring program required
under this consent (or any subsequent revision of these management plans/strategies or monitoring

programs), the completion of the independent audits required under this consent (see condition &
above), or the completion of the AEMR (see condition 5 above), the Applicant shall: :

(&) provide a copy of the relevant document/s to the Gouncil, relevant agencies and the CCC;

{b) ensure that a copy of the relevant documents is made pubiicly available at the quarry and/ or
the Applicant’s regional office; and ‘

(c) put a copy of the relevant document/s on the Applicant's website,

to the satisfaction of the Director-General.

During the life of the development, the Applicant shall:

{a) make the results of the monitoring required under this consent publicly available both at the
quarry (and/ or the Applicant's regional) and on the Applicant's website: and -

(b) update these results on a regular basis (every 3 months or as soon as availabie),

to the satisfaction of the Director-General.
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