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Section 5

Environmental Features,
Safeguards and Impacts

PREAMBLE

The assessment and management of the key environmental issues identified in
Section 3 are generally addressed in the order of priority established in Section 3.6.

For each key environmental issue, the existing features are described and the
constraint(s) the existing features would have on the design and operation of the Project
are identified. The mitigation measures and operational procedures required to manage
each issue are then outlined together with the predicted changes to that component of
the environment on and/or surrounding the Project Site. Residual impacts are then
assessed against statutory criteria, goals or relevant guidelines and/or policies. Where
appropriate, a program of monitoring and documentation is proposed to demonstrate the
predictions presented in this document are being achieved and compliance criteria or
goals satisfied.

The text for the bulk of this section is drawn from studies undertaken by a range of
specialist consultants commissioned by Metromix. Wherever possible, the study results
have been summarised focussing only upon the key points. Readers should refer to the
relevant part in the Specialist Consultant Studies Compendium in the event further detail
is required.
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5.1 TRAFFIC

The following suksections provide a summary of the Traffic and Transport Assessment
proposed for the Project by Halcrow Pacific Pty Ltd (Halcrow, 2011) and consider existing
traffic levels and road conditions artkde likely impacts ongoing traffic levedssociated with
Teralba Quarrywould have on the road network, road users and adjoining land udes full
assessment is presented in Volume 1, Part 1 of the Specialist ConStltdies Compendium.
Relevant informatiofrom the assessment is summarised in the followingssahons.

51.1 Introduction

Based on the environmental risk analysis undertaken for the Project (see Sé&chod
Table 3.7), the potential environmental impactelated to traffic and transport requiring
assessment and their unmitigated risk rating are as follows.

¢ Increased traffic congestiohi¢h risk).
e Road pavement deteration fighrisk).
e Risk of accider#/incidents on local roadkigh risk).
In addition the DGRs issued by thi®rmer Department of Planning, d e n traffic gnd A

transpord as a key i s s ueEnvirammental Asesanefine DGRs iequiret h e
the assessment of traffic and transport include:

e flaccurat e pr &d o jc ergath dradfic gerieratibnhand a detailed
assessment of the potential impacts of prejeletted traffic on the safety and
efficiency of road network; and

e a detailed description of the measures that would be implemented to upgrade
and/or maintain these netvks over the life ofth® oj ect . 0

The NSW Roads and Traffic Authority also listed a range of requirements to be addressed in
the Traffic and Transport Assessment and Hwvironmental Assessmenthe relevant
requirements are as follows.

e Assessment of altelevant vehicular traffic routes and intersections for access
to/from the quarry.

e Current traffic counts for all traffic routes and intersections.
e The anticipated trip distribution on the road network.

e Traffic impacts on existing and proposed intersedi@and the capacity of the
local and classified road network to safely and efficiently cater for the additional
vehicular traffic generated by the Project including cumulative traffic impacts of
any other proposed developments in the area.

o |dentify any neessary road network infrastructure upgrades.

¢ Intersection analysis to determine the need for intersection and road capacity
upgrades.
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Lake Macquarie City Council sought similar requirements to be addressed but sought coverage
of the @ met h apacts iodudimgimonetgracontribugons, levies or like works to
be undertaken by the developer. o

This section effectively draws together the information previously presented in Sections 1.4 and
2.12 to include a comprehensive assessment of the traffidcransportation issues for the
Project.

5.1.2 Existing Road Network and Traffic Levels
5121 Existing Transport Network

Figure 5.1 displays the road network surrounding Teralba Quarry used by heavy vehicles to
travel to and from the quarry. A total of seven principahsport routes are used by heavy
vehicles travelling to and from Teralba Quarry. These routes effectively occur within four main
transportcorridors. All routes commence either at the entrance to the quarry from Rhondda
Road (the At op@ancgtatheeqoadry fom a fdrivae roadrat the eastern boundary
of the Project Site (the fAbottom gateo).

The fourtransportcorridors and the seven routes are as follows, noting that the reference to
route numbers 1 to 7 relate to trips away from the quany route numbers 11 to 17
correspond to trips towards the quarry.

Northeastern Corridor

The northeastern corridor commences at the bottom gate and runs through Teralba then
northwards via Main Road 217 (Five Islands Road). The following specific rbeitesthin
this route corridor.

e Routes 3/13 to and from Teralba via York Street (this route is common
between the northeastern and southeastern corridors).
e Routes 4/14 to and from Glendale via Five Islands Road/Lake Road.

e Routes 7/17 to and from Speers Ruivia The Esplanade.

Southeastern Corridor

The southeastern corridor commences at the bottom gate and runs through Teralba then
southwards via Main Road 217 (Toronto Road). The following specific routes lie within this
route corridor.

¢ Routes 3/13 to andfrom Teralba via York Street.

e Routes 5/15 to and from Fennel Bay via Toronto Road.

Northwestern Corridor

The northwestern corridor commences at the top gate and runs westwards along Rhondda Road
to Wakefield Road then northwards through Barnsley. Thevillg specific routes lie within
this route corridor.

e Routes 1/11 to and from West Wallsend via George Booth Drive.

e Routes 2/12 to and from Edgeworth vilain Road
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Southwestern Corridor

The southwestern corridor commences at the top gate and runs westwards along Rhondda Road
to Wakefield Road then southwards via Wakefield Road to Palmers &ahthe F3 The
following specificroute fits within this route corridor.

e Route 6/16 to and from the F3 Freeway via Wakefield Road.

5.1.2.2 Traffic Levels

This subsection incorporates information on the total traffic levels on the surrounding road
network and the existing heavy vehicle movemasritering and departing Teralba Quarry.
Traffic levels are conventionally expressed in either average"bp@sentile levels. The use of
85" percentile levels reflectbe levels on a typical busy day.

Total Traffic Levels

An appreciation of the traffikevels on the routes used by trucks travelling to and from Teralba
Quarry has been established through the use of 14 automatic traffic counters. The locations of
the traffic counters and the recorded traffic levels are display&igomne 5.2 A descripton of

each location and the average weekday numbers of cars and trucks are Tisield 51

Table 5.1
Average Weekday Daily Traffic Flows

Traffic Counter Location® Northbound/Eastbound Southbound/Westbound
Cars Trucks | Total Cars | Trucks Total

1 William St, north of Short St 1471 161 1632 1601 141 1742
2 York St, south of Short St 1854 265 2119 2200 278 2 477
3 Railway St, north Railway Overbridge 661 36 697 658 37 695
4 Toronto Rd, south of Lake Crescent 1480 303 1784 1323 301 1624
5 Wakefield Rd, south of Rhondda Rd 1385 145 1530 1352 126 1479
6 Wakefield Rd, north of Rhondda Rd 1132 136 1268 1188 162 1349
7 Rhondda Rd, west of Metromix Access 501 102 604 473 99 572
8 Rhondda Rd, east of Metromix Access 490 59 549 508 98 606
9 Railway St, north of Rhondda Rd 668 122 790 649 120 769
10 Five Islands Rd, north of Anzac Pde 16 752 734 17 486 | 16 445 939 17 384
11 Lake Rd, Waratah Golf Course 12 348 696 13044 | 12652 680 13 332
12 Northville Rd, east of Carinda Ave 3943 231 4175 3889 230 4119
13 Toronto Rd, north of Enterprise Way 12 821 619 13440 | 13148 839 13987
14 The Esplanade, Speers Point Park 10 348 580 10927 | 10344 460 10 804
* See Figure 5.2
Source: Halcrow (2011) i Table 2.1 based upon counts conducted by Northern Transport Planning and Engineering Pty Ltd

A total of eleven intersections across the seven transport routes to and from Teralba Quarry
were surveyed during morning and afternoon peak periods usinglBfeASntersection
analysis program to establish their existing efficiency and level of service. The results of the
operating conditions at each of the intersections established they all operate at a good level of
service during both the morning and aftesngeak periods with acceptable delays.
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The observed twavay peak hour flows on the roads between the various intersections surveyed
was also established. fecord of the observed flows providedin Table 5.2 and Figures5
and6 of Halcrow(2011).

Teralba Quarry Traffic

The heavy vehicle movements attributed to the trucks travelling to and from Teralba Quarry
have been compiled for two operating levels, igh annual sales of 70@00tpa and

1 million tpa. A detailed evaluation of the truck movements associated with the annualised sales
level of 700000tpa was undertaken based on detailed records kept at the quarry in July 2008.
Since then, the annualisedles level has increased to 1 million tpa for which distribution levels
have been calculated by increasing the 208 data generally in a proportional manner.
Table 5.2 lists the heavy vehicle movements to and from Teralba Quarry for bot@0D®0a

ard 1 million tpa.

Table 5.2
Ongoing Heavy Vehicle Movements on a Busy Day i Teralba Quarry
700 000tpa 1 million tpa

85" Percentile Daily Movements - Eastward* 127% 127%

- Westward 156 325

- Total 283 452
85" Percentile Peak Hours Movements - Eastward* 15 15

- Westward 17 35

- Total 32 50
* Through Teralba
* Note: An 85" percentile level of 127 trucks per day is generally equivalent to a maximum level of 170 trucks per day, albeit on

only one or two days per year.

Source: Halcrow (2011) Modified afteri Tables 3.2 and 3.3

Without regulatory input,Metromix has recentlynade a decisioto cap the level of heavy
vehicle traffic travelling to and from the quarry through Tergbxguialent to taffic levels at
170per day or 1®er hou). The level of 17@rucks wascomparable tdhe maximum level
recorded on one day in JUP08 when the 85percentile truck movements were 127. During
each year, the maximum level is typically astdd on only one or two days per yedn
addition, and since 20081etromix has been nominating for particular projects and customers,
that onvery busy days, they are required not to travel through Teralba and instead depart the
guarry at the top gatend travel westwards towards Wakefield Road.

Halcrow (2011) presents the distribution pattern for heavy vehicles traveling on the road
network surrounding Teralba QuaiirgeeFigures 7 to 12
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5.1.3 Design and Operational Safeguards

Metromix would continue to mage the distribution of its products from Teralba Quarry in a
manner comparable to its present operations, i.e. through the adoption of the following design
and operational safeguards.

1. All products would be despatched in a manner such that the numberckd tr
despatchedhourly does not exceed the levels nominatedahle 2.6, i.e. for the
nominated time periods.

2.  No trucks would be despatched from Teralba Quarry and allowed to travel
eastward through Teralba betwee@0pm and 6:00am.

3.  Only Metromixowned tucks and those of accredited contractors would be used
to transport products between0Bpm and 6:00am so as to ensure only those
trucks with airbag suspension and other relevant noise controls are used along
Wakefield Road during those hours.

4.  All Metromix-owned trucks and those of its shareholders (Holcim and Hanson)
would be regularly serviced to ensure engine efficiencies (and other mechanical
components) are maintained at a standard that limits truck noise.

5. Metromix recognises that driver behaviou@ars important contributor to the safe
and quiet operation of trucks delivering its products. Accordingly, Metromix has
recently introduced a Driver Code of Conduct that:

I defines times of truck operation, especially through Teralba;

I sets truck spedimits;

i proposes duty of care to other drivers and especially pedestrians; and

i incorporates a complaints and disciplinary procedure.
Metromix recognises that the trucks travelling to and from the Teralba Quarry, like all other
trucks on the surrounding road netWiocontribute to the progressive deterioration of the road
pavement. Accordingly, Metromix proposes, if a suitable project approval is granted, that for
the ongoing life of the quarry, a quarterly contribution would be paid to Lake Macquarie City
Council © assist with the ongoing maintenance of the Counathaged roalthroughout the

Lake Macquarie local government attbat are used by trucks travelling to and from Teralba
Quarry. This contribution would be established in consultation with Council goothe

A

determination of Metromi xds application.

514 Assessment of Impacts

The assessment of impacts of the ongoing distribution of products from Teralba Quarry has
been undertaken through reference to:

e existing and future traffic flows;
e environmental capacity
e cumulative impacts with other committed developments; and

¢ intersection performance.
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Existing/Future Traffic Flows and Environmental Capacity

Halcrow (2011) conservatively assessed the traffic flows foPtbct based on the sales level

of 1 million tpa and both current traffic levels and those forecast to occur in 2022. The traffic
levels in 2022 were forecast based upon compound growth factor of 4.&z8tor recognised

by the RTA to be approximate for estimating future growth in the Newcastle area.

Effectively, there would be no change to existing traffic flows as a result of the ongoing
operation of Teralba QuarryTable5.3 lists the existing and future (2022) tway

85" percentile houy flows at a total of 28 mithlock locations assuming theniillion tpa
contribution from Teralba Quarry. Halcrow (2011) reviewed each of the existing and future
85" percentile hourlyraffic flows listed inTable 5.3and concluded thatith the exception of
York Street, north of Anzac Para@#l roads used byrucks travelling to and from Teralba
Quarry would continue to operate below their environmental capadtitys noted that the
decrease in environmental capacityYatrk Street, north of Anzac Parade attributable to
general traffic growth.

Table 5.3
Existing and Future Two-way Peak Hour Flows
Locations Existing Future 2022"
AM PM AM PM
George Booth Dr, west of Northville Dr 1390 1425 1661 1705
Main Road, east of Northville Dr 1844 1973 2204 2361
Northville Dr, south of George Booth Dr 800 932 955 1117
Northville Dr, east of Wakefield Rd 488 567 582 681
Appletree Road, north of Northville Dr 336 384 402 459
Wakefield Rd, south of Northville Dr 412 513 491 616
Wakefield Rd, north of Rhondda Rd 290 311 345 374
Wakefield Rd, south of Rhondda Rd 329 342 397 422
Rhondda Rd, east of Wakefield Rd 141 145 170 189
Rhondda Rd, east of Railway St 136 152 168 179
Railway St, south of Rhondda Rd 31 43 31 44
Railway St, north of Rhondda Rd 159 155 188 181
Railway St, south of William St 195 207 231 243
Railway St, north of Railway Overbridge 134 142 160 170
Railway Overbridge, east of Railway St 319 331 379 391
William St, south of Short St 121 124 145 148
Short St, east of William St 245 230 291 271
York St, north of Short St 274 351 328 420
York St, north of Anzac Pde 472 490 562 582
York St, south of Anzac Pde 235 265 279 320
Anzac Pde, east of York St 351 439 420 518
Anzac Pde, west of York St 82 92 98 110
York St, west of Pitt St 315 304 375 366
Pitt St, south of York St 85 75 102 91
Toronto Rd, west of Five Islands Rd 332 391 394 469
First St, east of Five Islands Rd 624 601 746 719
Toronto Rd, south of First St 2509 2583 2998 3086
Five Islands Rd, north of First St 2903 2 847 3470 3408
Note: # - Future 2022 flows include the 85th percentile peak hour traffic generation for Metromix with 1 million tpa sales plus 2022
future base traffic flows, which adopted compound growth factor of 1.5% per annum from the 2010 surveyed intersection flows.
Source: Halcrow (2011) i Table 5.1
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Cumulative Impacts

The existing heavy vehicle traffic travelling to and from other surrounding enterprises near
Teralba Quarry is already reflected in the existing measured traffic levels. Halcrow (2011
reviewed the current development applications lodged with Lake Macquarie City Council and
established few such developments are approved in the Teralba area. Hence, cumulative
impacts with heavy vehicles travelling to and from other committed developmentid be
negligible.

Intersection Operations

The comprehensive SIDRA analysesdertakerof the 11 key intersections established that all
intersections used by trucks travelling to and from Teralba Quarry would operate satisfactorily
with a level ofservice C or better for both the morning and afternoon peak peno2i322 In

fact, only one intersection would operate with a level of service C and the remainder would
operate with a level of service B or better.

5.2 GROUNDWATER

The groundwater assessment waisdertaken by RCA Australia (RC2011). The full
assessment is presented in Volume 1, Part 2 of the Specialist Consultant Studies Compendium.
Relevant information from the assessment is summarised in the followisgdidns.

521 Introduction

Based on tbenvironmentalisk analysis undertaken by R.W. Corkery and Co Pty Limited for
the Project (Section 3andTable 37), the potential impacts relating to groundwater requiring
assessment and their unmitigated risk rating are as follows.

¢ Contamination of gpundwater due to suspended solids associated with processing
operationghigh risk).

¢ Reduction of volume and flow rates of local groundwater resource and subsequent
availability to local userghigh risk).

In addition, the DGRs issued by tfermer Departmentof Planningand requirements issued by

the formerDepartment oEnvironment,Climate Change andVater,and Lake Macquarie City
Counci |l identified Agroundwater o as one of
Environmental Assessmefithe assessment of impacts relating to groundwater is required to
providethe following.

¢ A description of the existing groundwater environment
¢ A detailed description of the proposed water management system

e A detailed assessment of the potential groundwatgraats of theProject,
including any potential impacts to Lake Macquarie

e Contingency strategies containing measures that wweicthplemented to avoid,
minimise and mitigate any potential impacts of the Project.
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The groundwater assessment was undertakewsdardance with relevant guideline documents
and planning policies.

The assessment of groundwater has been prepared by RCA Australia andsedntipei
following scope of work.

o Areviewof available grondwater informatiorfor the Project Site and surrouwnd

e A review of the regional and local geological informatrefevant to the Project
Site.

e An assessment of the extent of surface water / groundwater interactions

e An assessment of current impaadf the quarry on groundwater quality and
predicted future mpacts of the proposed extensiancluding on groundwater
dependent ecosystems.

5.2.2 Hydrogeological Setting
5.2.2.1 Regional Hydrogeology

The Teralba Quarry is underlain by strata belonging to the Moon Island Beach Subgroup of the
Newcastle Coal Measures. The Newlsa€loal Measures are of Late Permian age and comprise
dominantly coarse clastic and volcanogenic sediments with intervening coal seams. The Moon
Island Beach Subgroup is stratigraphically the highest in teeclstleCoal Measuresand
consists of:

¢ MunmorahConglomerate;

e Wallarah Coal Seam;

e Teralba Conglomerate;

e Great Northern Coal Seam (GNCS);
e Eleebana Formation; and

e Fassifern Coal Seam (FCS).

Teralba Quarrys located to the northeast of the Macquarie Syncline, a broad flat fold structure
which generall has all strata dipping to the south and southeast at approximatedy42.

Detailed mine plans record elevations throughout the Great Northern Coal Seam and therefore
the dip of the seam.Groundwater flo® down dip toward the south and southeast. The
subsurface catchment is of unknown size, with groundwaserg to the surfaceto the
soutleastof the existing Southern Extraction Ared a mine aditexcavatedduring the life of

the Northern Extended Collietg assistn drainingthe former coal mine

In the Newcastle Coal Measures, the majority of the aquifers comprise the coal seams with
permeability values generally one to two orders of magnitude higher than the interburden strata.
In addition,many of the coal seams have been mined and cordals, which greatly increase

the permeability and storage capacity.

The primary aquifer beneath the Teralba Quarry and its proposed extensionsGhl@ise
which has been extensively mined beneathsttes(and beyond the site boundaridggving a
remnaat Aroom and pillaro void structure.
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5.2.2.2 Local Hydrogeology

Metromix is currently extracting conglomerateom the Teralba Conglomerate, which lies
directly above the GNCS. In this area, the GNCS is approximately 6m thick, with the
underlying Eleebana Forman ranging frombm to 20m thick.

The FCS which is 95% flooded, is approximately 5m thick. Both the GNCS and the FCS have
been mined extensively in the vicinity of the Teralba Quarry since the 1800s.

It is understood that coal was mined from the GN@gin the former Rhondda Colliery
locatedimmediatelyto the west of Teralba Quarwithin 5Smto 20mof the natural surfacét is
highly likely, however, that théormer mineworkings beneath the quarry and those of Rhondda
Colliery are joined for the g@age of water, forming a continuous aquifer.

5.2.2.3 Surrounding Groundwater Users

A groundwater database search was conducted and the nearestd borelown-gradient is
stock/domestic well GW080494pproxmately2.6km to the south.

Neighbouringcoal mines Bo managing groundwater from the various coal seams are as
follows (seeFigure 5.3).

¢ The nowclosedRhonddaColliery (owned byCoal & Allied Industries Limited
Rio Tinto), immediately to the west. From approximately 1994 untib200es
containing wagr (post processastevaterfrom the processing plantvas pumped
from Teralba Quarry(among other sources) to assist in extinguishing an
underground coal seam fireCoal and Allied Industries Limitetas a licensed
discharge pointit the soutbasern comer of theProject ®e for the water that
continues to discharge to the east from its collighine Adit Dam: EPL 3139).

e Oceanic Coal Mines (owned by Xstratajinderground West Wallsend Mine and
open cut Westsid®pen CutMine. Locatedapproximately 3k to the nortlvest
of the Project Sitejewateringata rate ofapproximately 2.6IL/day is undertaken
from both the open cut void and underground workinghkis water is currently
discharged into Cockle Creek via a licensed discharge point (EPL1360).

e Cernennial Coal NewstamMine i 2.5km to the southwest. Newstan desvat
approximately ®L/day to 7ML/day from the underground workings of the
GNCS and ES.

The neighbouringcoal mining operations are not directly detwdraulic gradient off eralba
Quarry,

5.2.2.4 Groundwater Beneath the Project Site

The primary aquifer beneath the Teralba Quarry and proposed extensions is the GNCS which
has been extensively mined | eaving a remnan
GNCS occurs at about a level betwd®m AHD and 25m AHD, below the base of the existing

and proposedxtractionareas. This seans a significantartificial aquifer having a large
catchment and a large recharge source from thgragient Rhondda Colliery adjacent to the
northwestern bouwary of the Teralba Quarry.

o
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Detailed mine plans and surveyed levels in the former mine workiage enabled the
direction of groundwate flow through the GNCS to be establishggroundwater flowis
governed by the dip of the coal seam which is to the south and southeast. Groundwster flow
from the Rhondda Colliery and then underneath the Teralba Quarry and pr&msgedrn
Extension.

Figure 54 presents the generalised schematic ffath of groundwater beneath tReoject
Site and the groundwatérsurface water interaction.

No water quality information has been obtained at the Teralba Quarry or in the proposed quarry
extensions. A drilling exploration program was undertaken in 20®Rarigott2004) which
comprised six percussion holes across the proposed Southern Extension, through the
conglomerate profile and in some cases, intersecting the top of the GNCS or mined voids. No
indication of groundwater within the conglomerate was recorded.

5.2.25 Surface Water i Groundwater Interaction

A disused mine adits locatedto the soutlkeastof the existing Southern Extraction AreaThis

was the key discharge poirftom the GNCS mine workings wheRhonddaColliery was
operationaland has remained an outlet for figround
mine workings This mine adit partially intercepts groundwater in the GND&h flows to a

hol di ng dam, t h e Thé dMoumdevatefod iistrechBrgeach dy. rainfall which

flows through the permeable conglomerate layer above the GN@Ss the TeralbQuarry
andthesurrounding propertiesThe damoccasionallyreceives surface water that flows through

the series of sediment dams easthaf processing plantOverflow fromthe Mine Adit Dam

fl ows over a weoitrc h( fweerimedr,| ynoav fiav tri pl e pi pe
logger monitoring), beforadischarging toa small channel which flows through Teralba

( AMur ph 6 svenDalladischarging ® Lake Macquarniear the entrpf Cockle Creek.

This creek and drain would have been ephemeral prior to coal mining activities, however, since
the cessation of coal mining, the flow in this creek and drains has almost been permanen

Flow leavingthe Mine Adit Damand the volume of watgp u mped f or Migt r o mi
recorded and available data for 2003 2Ad8was evaluated

A detailed evaluation of the 2003 and 2008 data established the following with respect to
monthly flows fom theMine Adit Dam and the quantity of water used by Metromix.

e 20037 the total monthly flows varied from 136ML to 257ML of which Metromix
used 37% to 69%.

e 2008i the total monthly flows varied from 159ML to 389ML of which Metromix
used 26% to 59%.

Metromi x 6 s t ot al usage in 2003 and 2008 accoun
Mine Adit Dam respectively. The quantity used by Metromix was generally constant during
this period and typically up to approximately3Q0MLpa.

o
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5.2.2.6 Groundwater Quality

Available monitoringdatafrom the Mine Adit Dam (fronCoal & Allied Coal EPL3139 are
listed inTable 5.4.

Table 5.4
Summary of Available Groundwater Chemistry
Analyte No of Guidelines ® Concentrations
samples

Mean Min Max
pH " 274" 6.510 8.5 7.1 6.2 8.6
Conductivity (uS/cm) 152° N/A 6 541 471 13 600
Dissolved Organic Carbon (mg/L as C) 122° N/A 3.7 0.5 32
Ammonia (mg/L as N) 260" 1.43 0.23 0.0025 4.02
TKN Filtered (mg/L as N)° 149° N/A 0.85 0.02 3.4
Nitrates (mg/L as N) 275" 3.4 0.25 0.0025 10.9
Suspended Solids (mg/L) ° 271" 50 " 21.4 0.5 248
Chloride (mg/L) 244" No GL 1800 86 5 200
Sulfate (mg/L) 123° No GL 509 48 1200
Total Phosphorus (mg/L as P) 272" 0.01 0.078 0.003 0.71
Zinc (mg/L) 123° 0.015 0.023 0.01 1.0
Selenium (ug/L) 123° 0.011 0.51 0.25 7
Arsenic (ug/L) 123° 0.094 1.31 0.05 8.6
Boron (mg/L) 123° 0.68 0.45 0.07 1
Bromide (mg/L) 123° No GL 6.59 0.1 50
Fluoride (mg/L) 120° No GL 0.4 0.2 1.2
Source: Rhondda Colliery Monitoring Records.
a ANZECC 2000 Freshwater Guideline for 90% protection. b EPL3139. ¢ Total Kjeldahl Nitrogen.
N/A = Not Applicable.
Sampling Duration: 1 ~ Approximately 20 years.

2 ~ Approximately 10 years.
3 ~ Approximately 7 years.

In general, the results indicate the following

¢ pH is found to be neutral on average with variation to alkaline and slightly acidic
values.

e The average ammonia concentration was foune tow and below the guideline.
Three samples (of 260 samples) were found to be above the guideline.

e The average nitrate concentration was found to be low and below the guideline.
Two samples (of 275 samples) were found to be above the guideline.

e The awerage suspended solids concentration was found to be low and below the
guideline. Twenty three samples (of 271 samples) were found to be above the
guideline.

e The average total phosphorus concentration was found to be above the guideline.

e The average caentrations for zinc, selenium and arsenic were found to be above
the guideline.

e The average boron concentration was found to be low and below the guideline.
Sixteen samples were found to be above the guideline.

2
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Salinity is very similar for both the Me Adit Dam and downstream, in the caravan park
samples with average electrical conductivity values 60® to 7000uS/cm and maximum
values of D00 to 11000uS/cm. This is contrasted with lower Cockle Creek (tidal, reflecting
Lake Macquarie values) wit an average salinity of approximately @¥0uS/cm and a
maximum value of approximately 4900uS/cm. There appears to be no evidence of a
significant downstream effect from the quarry with respect to salinity.

Monitoring undertaken subsequently (to Mayl12) indicates a continuing downward trend in
salinity for water from the Mine Adit Dam.

5.2.2.7 Groundwater Dependent Ecosystems
No groundwater dependent ecosystems have been identiti@d the Project Site

The flora survey of the Project Site confirmed thatrestrial woody vegetation potentially
dependent on groundwater, such as swamp sclerophyll forest and wet heath do not occur in the
Project Sitgldyll Spaces2011)(see also Sectiob.4).

5.2.2.8 Groundwater Beneficial Use

Beneficial use classes have bessessed for the groundwater underlyingRhgject e based
on the available groundwater quality monitoring data (from monitoring at the Mine Adit Dam
undertaken byCoal and Allied Industries Limiteds part oEPL 3139.

The Mine Adit Damreceives gromdwater via an adit from old workings in the Great Northern
Coal Seam and Fassife@oal Seam which are present beneath the existing and proposed
extensions to th&eralba Quarry

RCA (2011) assessethe lkeneficial use (environmental values) of the gebwater using
limiting ANZECC Guidelinesor water quality targets (where information is available) defined
for southeast (NSW) lowland rivers ecosysternife beneficial useof the groundwater
reporting to the Mine Adit Damwas found to bdimited stock wateng (for tolerant species,
e.g.sheep) and industrial water, based mainly on salinity.

5.2.3 Groundwater Use and Supply
5.2.3.1 Water Use and Availability

The quarry require water for the wet production process (crushing/washsoggening raw
material3 which, on aveage, constitutes approximately 65% of the quarry throughput. On this
basis, the pr@cted maximum water requiremeist approximately422ML/annum based on
90000paannual averagproductionanduse of approximately @Q00L/tonne.

Small amounts of water aaso required for dust suppression and wheel washing purposes.

Non-potable vater for the quarry operations is currently sourced ftbenMine Adit Dam
Water is pumped frorthe Mine Adit Damto Dam G from where it is pumpéd the processing
plant.

AN
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Wate not lost to quarry produsor as evaporation either flows via surface drainage the
series of sediment daros is collected and stored in a holding tank in the plant area.

In the past, His stored watecontaining up to 9% silt was directeédato the GNCS aquifer,
however, this water will soon be pumped to a series of silt cells on the floor of the Southern
Extraction Area

5.24 Potential Impacts of the Project
5.24.1 Groundwater Quality

Theanalyss of groundwater reporting titne Mine Adit Damsince thedischarge of processing
plant fines into the underlying coal mine workings commeinadindicated that there has been
no significant impact on groundwater qualityThis is illustrated byhe Cumulative Sum
(Cusum) chartswhich providerecords of water qualityparameters for pHgmmonia, suspended
solids, nitrate, chloride, fluoride, total phospbus, znc, selenium, arsenic and boron (see
Appendix 1 of BMT WBM (2011).

In light of these observations, and the fact that water from the processing plant wouhdero |
be discharged into theN&CS, there is negligible potential for the Project to impact the quality
of groundwater.

5.2.4.2 Groundwater T Surface Water Interaction

The proposedextension of existingextraction operations in a souwtlsterly and northerly
direction would result in removal of the conglomerate resouwasithin approximately 1nof
the underlying GNCS, and incladhe planned, inducedollapseof conglomerate into mined
voids (in the GNCS). This would potentially provide further interaction betwedace water
and groundwatens thevoids have a higher permeability, allowing a higher infiltration of
surface water into thenderlying coal seam aquifer.

Given that surface water inflow is already occurring in the existing quarry area and, based on a
statistical review of the water quality data, no significant changes in water quality have been
detected, the proposed quarry extensions are not expected to have a detrimental effect on the
groundwater quality, conditional on the exclusion of uncontraltattaminating activities from

the quarry surface catchment area.

5.2.4.3 Groundwater Recharge

The ongoingcollapse of conglomerate in the flook the lower level in the Southern Extension
would continue tdncreasethe rechargeanto the aquifer through rainfallHowever, given the
large aquiér catchment sizehis wouldnot have a significant effect.

For exampleif the amount of infiltration over the extended quarry floor increased to 50% of
rainfall, then a conservative estimate of the amount of waterngiofgavould be in the order of
36ML/yr. The impacts from variable rainfall at the mine adit appear to be upwards of
1 000ML/yr based on a comparison of mine adit floetveeen years 2003 and 2008 he
change from variable recharge in the quarry floor @wahius represent less than 5% of the
variation.

AN
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Additionally, as the mined voids within the GNCS are progressively filled by induced collapse
of theoverlying conglomerate (in order to maximise recovery of the conglomerate and provide
quarry floor stabity), it is envisaged that the transmissivity of the GNCS aquiésreath the
Teralba Quarrymay be locallyreduced as open voids are replaced by broken rock and fines
materials. Minor local changes to the aquifer flow regime may ochowyever,it is noted that

the GNCS aquifer extends considerably further than the area beneath Teralba Quarry and it is
likely that groundwater would continue to flow unimpeded through other voids in the former
mine towards the Mine Adit Dam.

As a consequenc#je use of théline Adit Dam as a water source for quarry operations may
be affectednly marginally, by this potential chage in groundwater flow regime.

The Project could also impact on the volume of water stored iraltiest underlying coal
seamsAs part of the 200 Water ManagemenPlan prepared for Metromix by GHD, it was
estimated that groundwater storage in the mined voids comprisedO@ML in the GNCS
(based on 50% flooded saturation), and @8@vL in the FCS (based on 95% saturation).
Using assumed averagater usage rates (based on existing usage), it was estimated that by the
end of the quarry life, nominally 2033, change in mined coal seam storage would have
decreases of 0.74% and 4.9% for the GNCS RBG& respectively.These estimates assume
recharge fom the Oceanic Collierseto theFCSat 2.69L/day (for the Fassifern option), and
does not include any natural recharge (rainfall/infiltration)Hence, they considered
conservative.

5.2.5 Controls and Management Measures

Consideration of the existing groundter setting and potential impacts of the Projeas
determined that:

e there are no significant downstream groundwater wsets10 GDEsand

e the water supply required for the quamyould have a minimal impact on
groundwater quantitiagporting to the Mie Adit Dam

Nevertheless, should aubstantialreduction in groundwater quantities be identifieg
monitoring,and that is identified to be an issue of concpotential mitigation measures may
include the commissioning of a study to assess if the adube identified reduction is a result

of quarrying operations and, if so, development of alternative water supply options in
consultation with Mw South Wale®ffice of Water (NOW)

A Groundwater Contingency Plavould be prepareds part of the Soil ahWater Management
Planfor the quarryidentifying the trigger levels to be determined (potentially in consultation
with OEH/NOW). It is considered that the plamould include a water quality monitoring
program complementiniipe surfacewater monitoring ppgram

In the event that routine monitoring indieatthat water quality parameteshow an increasing
trend, an increase in the analytes monitored and/or frequency of samplifdybe undertaken
to confirm the magnitude and extent of the change in weatmistry and verify the change is a
consequence of quarry activities.

A spill management plawould bepreparedand implemented at thguarry The plan would
form part of the Quarryds Hydrocarbon Managem

AN
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5.2.6 Assessment of Impacts

Based on data frord003 and 2008, it has been concluded that Teralba Quarry operations do not
have a significant impact on the water quality of the underlying groundwakes. absence of
impactis predicted to occur throughout the remaining life of the quarry.

Groundwatelis currentlydrawn from the Mine Adit Dam where groundwater exits from the
adit and mixes withsmall quantities ourface watera practice which is soon to ceasehe
water from the Mine Adit Dans used in simple physicalocessing (washing) operat® The
guantity of groundwatemnsed as makap for the various osite uses would decrease as a result
of the reuse D% of the water used in the processing plant. Overall, the amount of
groundwater reporting to the Mine Adit Dam and flowing off site \ddoe comparable to
existing levels. This water would continue to fleva Murph® drain to Lake MacquarieThe
absence of groundwateglated impacts in the past is expected to continue.

The proposed quarry extension, through further exposing the @e@dbnglomeratevould
increase infiltration in the operational areas. HoweR&A (2011) concludgthat given the
large aguier catchment size this wouldot have a significant effecNotwithstanding,this
observationgiven directflow and infiltration would occur from active extraction areso
underground voidsa monitoring programvould be developed and implemented in order for
impacts to be monitore@ee Sectioh.27).

RCA (2011)concluds that the nearest licenced groundwater well (GW0804%8ténl down
gradient from the Project Site would be unlikely to be affected by the ongoing operation of
Teralba Quatrry.

It is noted thatall impacts described in this section effectively account for the overall
groundwater system that has, to varying degrdeeen influenced by the actions of the
surrounding coal mining companieger many years

5.2.7 Monitoring

A groundwatemonitoring progranwould be preparedand implementeéor waterreporting to
and/or discharging frorthe Mine Adit Dam. This programwould form part of the Soil and
Water Management Plan for tiqearrywith all monitoring undertaken in conjunction with that
proposed for surface watgsee Section 5.3.7).

Monitoring of water quality athe Mine Adit Damwould continue to baindertaken at moni
intervals for thdollowing analytes currentlpeingmonitored.

e pH

¢ Electrical conductivity
e Total Suspendedolids
¢ Oil and grease

Flows/discharges would also be recorded from the dam and records also kept of quarry water
usage.
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The monitoringresults walld be reviewed followingeach monitoring rountb identify trends
which may indicate impacts amdquire adoption of additionahitigation. All monitoring data

would be incorporated into each Annual Environment Management Report for the Teralba
Quarry Each annual review would also include a review of the value of the data being collected
and whether it is meaningful.

5.3 SURFACE WATER

The surface water assessment for the Project was undertaken by BMT R&BNtd
(BMTWBM, 2011). The full assessment is presed in Volumd, Part3 of the Specialist
Consultant Studies CompendiurRelevant information frorthe assessment ssimmarisedn
the following suksections.

531 Introduction

Based on the risk analysis undertaken by R.W. Corkery and Co Pty Limited fBrdjeet
(Section 3 and Table 37), the potential impacts on surface water requiring assessment and
their unmitigated risk rating are as follows.

e Reduced downstream surface water quality (high risk).
e Reduction of recharge to groundwater systems (high risk)

e Contamination of surface water due to suspended solids associated with
processing operations (high risk).

e Reduction of volume and flow rates of local surface water resources and
subsequent availability to local downstream users (high risk).

The DGRsisswed by theformer Department of Plannirend requirements issued the former
Department of Environment, Climate Change and Waiad, the New SoutkValesOffice of
Water (NOW), identified fASurface Water o as
withintheEn vi r o n me nt a The dssessenaensomimpactsoon surface water is required
to include the following.

¢ Detailed modelling and assessment of potential impacts on:
i thequality and quantity of existing surface water and groundwater resources;
i affectedlicensed water users and basic landholders rights;

i the riparian, ecological, geomorphological hydrological values of
watercourses; and

i impactsto agricultural lands.

e A detailed description of the proposed water management systems (including all
infrastructure and storages) and water monitoring program.

e A comprehensive description of measures to minimise all surface water
discharges.

e A detailed description of the measures to mitigate surface water impacts.

AN
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The following subsections describe and assethe existing drainage and surface water
environment, identify the surface water management issues, proposed surface water controls,
safeguards and mitigation measures. An assessment is included of the summarised residual
impacts following the implemertian of these safeguards and mitigation measures.

5.3.2 The Existing Environment

Local Setting

Teralba Quarry is located within the Lake Macquarie catchment waitbathree localised
catchments covering parts of the Project Site (Bepire 5.5. Figure 5.5 displays the
northeastern and southeastern catchmentsingaira urntnamedfirst and second order streams
directly to Lake MacquarieThefirst and second order streamsthe western catchmermdrain
into Cockle Creekwhich in turn flows into Lake Macquatie

Project Site Catchments

The Project Site incorporates seven -satchment areas as summarisedTable 55 and
displayed onFigure 5.6. Subcatchment aread, B and C cover the existing Southern
Extraction Areawhilst Sub-catchmenD is located south othe existing Southern Extraction
Area n largely undisturbed bushland draining irfob-catchmen® via an ephemeral creek.
Subcatchment&, F and G are located north of Rhondda Road and are largely undisturbed
bushland draining off site to the wesb Cockle Creek)or directly to Lake Macquarie via
ephemeral creeks. The surface water characteristics of eaclatshiment area (including main
flow paths and discharge points) are described in the followingections.

Table 5.5
Project Site Sub-catchment Areas
ID |Location Description Approx.
Area (ha)
A |Eastern side of existing Southern | Metromix Office, Downer EDI Asphalt Plant, sediment 48.0
Extraction Area and proposed dams, flooded mine adit and undisturbed bushland
Southern Extension. + Runoff draining east off site and infiltrated
B | Western side of existing Existing Southern Extraction Area Quarry 26.9
Southern Extraction Area ¢ Runoff stored and infiltrated
C | Northern border of existing Civilake Pugmill and undisturbed bushland 8.8
Southern Extraction Area ¢ Runoff draining west off site
D |South of existing Southern Undisturbed bushland and electricity easement 47.0
Extraction Area and proposed ¢ Runoff draining northeast into Sub-catchment A and
Southern Extension. infiltrated
E |North of Rhondda Road. Mid Pit |Undisturbed bushland and electricity easement 229
Extraction Area. ¢ Runoff draining west off site
F |Northern extent of Project Site. | Gun Club and undisturbed bushland 12.9
Proposed Northern Extension. e Runoff draining west off site
G |Northeast extent of Project Site. | Undisturbed bushland and electricity easement 20.4
Mid Pit Extraction Area. ¢ Runoff draining east off site
Source: BMT WBM (2011) i Table 2.1
AN
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Surface Water Runoff

Surface wadr runoff within the Project Siteoccursfollowing substantial rainfall events and
overflow from the processing plant. Rainfall runoff occurs from disturbed areas including the
extraction areas, sealed and unsealed haul roads and stockpiles, as welktasbaddand
cleared bushland areas within the Project Site. A significant proportion of rainfall and surface
water runoff across the Project Site infiltrates due to the highly permeable ground surface. The
high level of percolation reflects the high peabiity of the conglomerate and the surface
cracking across the Project Site attributable to mine subsidence.

Surface water runoff from the existing Southern Extraction Area and surrounding catchment
either infiltrates through the floor of the extractiarea or flows eastwards via a series of
formalised drainage paths including open table drains, pipes, culverts, weirs and sediment
dams. Ultimately, during/following substantial rainfall periods, surface ruouwfentlyreaches

the Mine Adit Damand mixeswith water flowing from the mine adit before flowing off site.

Overflow fromthe Mine Adit Damflows eastward via an overgrown vegetated drainage line
and a large pond formed by the railway embankment which then flows below the embankment
into a neasstai ght concrete open channel referred to
creek and drain would have been ephemeral prior to coal mining activities. However, since the
cessation of coal mining, the flow in this creek and drain has almost beempatmdhe open
channel discharges into Lake Macquarie near the mouth of Cockle Creek and the Teralba
Lakeside Caravan Park approximately 1.1km east of the Project Site. No licences are in place
for the use of the water, nor is the water used for anyogerdownstream from the Project Site
before it flows into Lake Macquatrielt is noted that downstream of the Project Site land falls
within the SEPF'1 Coastal Protection zone with a SERPPCoastal Wetland located at the
mouth of Cockle Creek. The exisy Mid Pit Extraction Area and proposed Northern
Extension drain to Cockle Creekeithera westerly or easterly direction.

SubcatchmenA is the largest catchment within the Project Site and encompasses the eastern
side of the existing Southern Exttian Area to the eastern boundary of the Project Site, as
shown inFigure 5.7. Subcatchmen® also contains a section of the proposed Southern
Extension Feature®f the subcatchment area include:

e Metromix office; e processing plat; e undisturbed bushland;
e weighbridge; e asphalt plant; e sediment dams; and
e stockpiles; ¢ haul roads; e workshop.

A series of sediment dams (B to F and H) are present in the south of tbatclument. Runoff

from this subcatchment is collected and drained to DBnthrough a series diormalised

drainage pathsAt present excess flow from DanB discharges via @ipe to the Mine Adit

Dam Excess flow fronthe Mine Adit Damdischarges off site to an unnamed creek, which in

turn fIl ows i nto a concr et e dmiag drectly toeLdker r ed
Macquarie.
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Internal haul roads within this catchment are primarily unsealed, apart from the Downer EDI
Asphalt Plant, with minimal formalised drainage systems present.

SubcatchmenB and C encompasthe current main conglomerate extraction area of the
existing Southern Extraction Arethe Civilake pugmill in the southeastnda small area of
undsturbed busland to the southThe area features haul roads, a detention dam, old extraction
pits, a holding dam and the pugmill.

Surface runoffrom Subcatchment Bows to numerous low points where shtatm ponding

and infiltration occurs. The majority of surfasater is expected to infiltrate in all but the most
extreme rainfall events due to the highly permeable ground sufasmall amount of runoff
from the haul road is directed sowtlrdstowards adetention damand an old extraction pit.

A small amount brunoff from the surrounding rock escarpment drains into Dam G. Dam G is a
holding dam for water pumped fronthe Mine Adit Damfor site water use such as raw feed
washing, dust control and the Civilake pugmill
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In the vicinity of the pugmill, surface moff from the internal haul road, stockpiles and steep
rocky escarpment to the north drains to a stodagefor infiltration/evaporation.

Surface runoff from the undisturbed bushland is diverted around the existing Southern
Extraction Area to the west dnoff site via asmall gully. The southern side of the gully
comprisesoverburden from the quarry.

SubcatchmenD is located to the south of the existing Southern Extraction Area and includes
approximately one half of the proposed Southern Extension asesdjown irFigure 5.6. The
subcatchment is predominantly undisturbed bushland with a cleared power transmission line
easement orientated nomtlertheast/soutsouthwest.

Surface runoff within this subatchment collects in an ephemeral creek drainmgheastrly
towardsDamD located in Sultatchmen®A. The location of significant surface runoff flow
paths within SulcatchmenD are shown irFigure 5.6. The confluence of these tributaries has
been modified by the construction of D&randpast pragtes of coal chitter placememtc. It

is likely that collection and infiltrationof runoff from this catchment would occur prior to
runoff discharging into DarD.

Subcatchmerd E and F ardocated north of Rhonddao&l. Between them they contaihe
majority of the existing Mid Pit Extraction Area and proposed Northern Extension, as shown in
Figure 5.6. The catchment is predominantly undisturbed bushland but also contains an asphalt
road (Rhondda &) along the southern boundary, a cleared powerrrgs#n line easement

an unsealed access track along the eastern adgdealso includes the area used by the Newtech
Pistol Club As works have now commenced within the Mid Pit Extraction Area, some
bushland has been cleared. Stockpiles, sedid@nsand a truck wash are also preseiithe

land within Subcatchmerg E and Ffall from the eastern ridge and Rhondda Rd to several
gullies. Surface runoff within this sutatchment collects in these gullies, forming ephemeral
watercourses which merge and draff site to the west. The gullies do not display any
substantive bed and bank development reflecting the limited flow conveyed in the gullies.

SubcatchmenG is locatedin the northeastern sectioaf the Project Site and contaitise
eastern side ohe existing Mid Pit Extraction Areas shown irFigure 5.6. The catchment is
predominantly undisturbed bushland but also contaissction ofcleared power transmission
line easement and an unsealed access track along the western ridge.

Surface runoff whin this subcatchment collects in several gullies forming ephemeral
watercourses which merge and drain off site to the edste gullies do not display any
substantive bed and bank development reflecting the limited flow conveyed in the gullies.

5.3.3 Proposed Water Usage

The proposed ongoing usage whter for thequarryis illustrated inFigure 5.8 andlisted on
Table 5.6.
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Figure 5.8
> Pumped Flow
> Unassisied Flow PROPOSED SITE WATER BALANCE
» Evaporation 900 000 tonnes Total Product
585 000 tonnes Washed Products

It is important torecognise that a significant proportion of the water used on site would be
re-circulated through the silt cellS'he maximum harvestable rights dam capacity for the

Project Site i24.4ML.
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Table 5.6
Proposed Extensions i Site Water Balance
Water Use Flow Rate | Notes
ML/yr
Processing Plant
- Inflows 32 Assuming an average raw material extraction of 952 650t/yr,

Raw Material Moisture
Content

65% wet processed (637 650t/yr) at 5% moisture by weight.
(Note: 952 650t derived from

65% of 900 000t x 1.09 = 637 650t

35% of 900 000t = 315 0001)

Process Water Demand 1243 |Water demand estimated at 2kL/t (for 637 650t) minus
product moisture content (32ML).

Process waste water 1020 Estimated at 80% of water used in planti.e. 0.8 x 1 275ML.

(slurry)

- Outflows

Final Product Moisture 76 Water in products placed in stockpile = 13%, i.e. 585 000t x

Content 0.13 = 76ML

Moisture in products to 23 Estimate based on 4% moisture in 585 000t of products

customers =585 000t x 0.04 = 23ML

Seepage from stockpiled 47 Estimate based on moisture in products to stockpiles (76 ML)

products less moisture in products to customers (23ML) less estimated
evaporation (6ML) = 47ML

Incidental losses 179 Losses around processing plant = 1 275ML less moisture in
products to stockpiles (76ML) and less processing waste
water 1 020ML = 179ML.

Other Site Water Demands

Dust Suppression 20 Estimates based on current uses by Metromix

Wheel Washes 24

Water retained in silts 374 Assumed to be 30% of the waste water or slurry produced in
the washing process (1 020ML) and inflow from the wedge pit
(226ML)

Silt Dam Recovery 872 Assumed to be 70% of the waste water or slurry produced in
the washing process (1 020ML) and inflow from wedge pit
(226ML)

Evaporation Estimate for dams based on the surface area, annual

Dam G 5 average daily evaporation for the Williamtown RAAF weather
station (no. 061078) and applying an adjustment factor for

Sediment Dams 13 water bodies of 0.75.

Products 6 Estimates of water evaporated from products based on

estimated 8% loss (based on site observations of runoff to the
wedge pits).

Source: BMT WBM (2011 i Modified after Table 3.3
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5.34 Potential Impacts

Both site clearing and general quarry operations haveatential to impact surface water
guantity and quality by altering flow regimes and increasing erosion and sedimentation.
Activities within Teralba Quarrpotentially influencing surface water impacts include:

e vegetation clearing;

e topsoil and subsoil reaval,

e overburden removal;

e conglomerate extraction;

¢ hauling extractedaw feed

e processing and stockpiling;

e hydrocarbon management; and

e overburden and waste management.

The potentiaimpacts of these activities relate to both water quality and flow regiréster
quality could be influenced by elevated levels of suspended solids or hydrocarbons and flow
regimes influenced by modified catchment boundaries and varied rates of infiltration.

5.3.5 Design and Operational Safeguards

Figure 5.9displays the rangef suface water design and operational safeguards that Metromix
already has in place or would be progressively installed throughout the life of the Teralba
Quarry Extensions.

Process Water Management

Process water would continue to be sourced from the MineD¥ain by a single 98L/s pump
operating on water level sensors and pumped to the lined storage dang.DEhen wet
processing is underway, water from DamaBuld betransferred to the processing plant by a
140L/s pump. The pugmill sources water from Damsing a separate smaller pump and
pipeline (sed-igure 5.8).

Wastewater Management

Wastewater fronthe onsite amenities is collected in a singlaviro-cycle uniton site. The
waste water from the processing plant containing up to 9% solids wouldhiEegduo the silt
cells constructed within the Southern Extraction Area. Metromix anticipates recycling
approximately 70% of the waste water pumped to the silt cells.

Erosion and Sediment Controls

The mainexisting and proposedrosion and sediment contnoleasures osite are sediment
dams. Thesediment damwould beregularly inspected and cleaned
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As vegetatedareas are cleared, vegetatimould be pushed to the dowslope side of the
cleared area and temporarily stockpiled acting as a sediment b&ekancewould beplaced
upon collection and diversiairains formed on the edgesiofernal haul roads.

Given rainfall andrunoff infiltrates quickly on site, Metromix has not found it necessary to
install sediment fences, diversiairains and turbidy barriers. However, as each area is
cleared, the need for such controls would be reviewed. Where required, the controls would be
constructed and monitored in accordance with the Blue Book (Land@fii) guidelines for
erosion and sediment contrdf the required controls are proposed within 40m of any drainage
lines they would also be undertaken in accordance with NOW Guidelines for Controlled
Activities.

As no regular water quality monitoring is undertakewithin the sediment damsthe
effectivenes of theindividual on-site erosion and sediment control workas not been
established

No additionalerosion and sediment contrei®uld be requiredn the main siteoad oraccess
point off Rhondda Road.The mainsite access roaib the existing Soutle Extraction Area
from Rhondda Road is a steep sealed ro@itie existing and proposed truck wheel washes
would each be operated with a water recirculation system to contain sedimennanenihe
use of makeup water.

The removal of vegetation wouleééduce evapotranspiration. The removal of topsoil, subsoil

and overburden would reduce the soil moisture storage capacity. An increase in deep infiltration

is expected on uncompacted areas as the permeable conglomerate rock is exposed. Increased
runoff volumes are expected from compacted greawever such areas would be minimal.

The Southern Extension will increase the volume of ground infiltratids.the current ridge
between Sulzatchmen® and SubcatchmenD is extracted. The volume of rainfall ruoff
draining to the SulcatchmeniA sediment dams will be reduced.

Surface water runoff within the proposed Southern Extension Area is to be detained and
infiltrated through the conglomerate a manner similar to the existing Southern Extraction
Area During all stages of the Southern Extension, sufficient storage will be available within
the quarry area to prevent discharge fé of sedimentaden water in accordance with the
Blue Book (Landcom, 2004) guidelines for sediment reterdanms. Sedimentetentiondans

would be managed and monitored to ensure they do not become overloaded with sediment.

Spill Containment

The site contains a bunded fuel bay incorporating on@00% and one 2400L diesel fuel

tank. The funding has been constructed in mtoce with ASL940(2004). Oil drums are

also stored in a neighbouring bunded shed. Both bunded areas are borderiHg Baspill
containment kit is present on site which is located in the nearby workshop. Metromix would
prepare a spill managemenapladdressing the contingency measures in place to manage any
spillages from earthmoving equipment and areas where hydrocarbons are used on site.
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Preliminary Sediment Dam Volumes

Preliminary sedimentiam volumes have been estimated based on the Blue Baoidcom,
2004)approach for Type D soils and tfwlowing criteria

 Designed to contain runoff from aday 90" percentile storm event.
e Designed with an embankment and spillway to remain structurally soundim a 1
50year storm event.

Sedimentdam volumes have been estimated for the following-satthment areas, which
differ to those outlined in Sectidn3.2, as they are bound by the catchment aardsot the
Project boundaries.

e [Existing Subcatchments:
i Southern ExtractioArea(Sub-catchment B)i.e. extraction area

i Southern Sediment Dams (Soatchments A and D).e.DamsB, C, D, E, F
andH

I Mid Pit Extraction Area (portions of Sutatchments E and G, limited to the
Extraction Area)i.e.DamsB, C, D, E, F andd

e Proposed Subatchments:
I SoutherrExtractionArea
i Southern Sediment Dams
I Northern Extension
The sedimentlam volume is taken to be the sum of the settling zone and sediment storage

zone. Preliminary estimates of sedimdamvolumes for each extraction area are provided in
Table 5.7.

Table 5.7
Preliminary Sediment Dam Volumes

Disturbed Total Catchment Sediment Dam

Sub-catchment Catchment Area Area Volume
(ha) (ha) (ML)

Existing Sub-catchments
Southern Extraction Area 26.85 26.85 9.92
Southern Sediment Dams 15.70 95.21 9.88
Mid Pit Extraction Area 7.42 7.42 2.74
Proposed Sub-catchments
Southern Extraction Area 43.27 43.27 15.99
Southern Sediment Dams 15.70 80.50 8.51
Northern Extension 9.10 9.10 3.36
Source: BMT WBM (2011) i Table 5.2

2
R. W. CORKERY & CO. PTY. LIMITED 5-33
vy



METROMIX PTY LIMITED ENVIRONMENTAL ASSESSMENT
Teralba Quarry Extensions Section 5: Environmental Features,
Report No. 559/12 Safeguards and Impacts

The current Site Water Management Plan (GHD, 2007) would be updated to take into account
the proposed Southern and Northern Extensions, i.e. following the approval of the quarry
extensions to provide details of all proposed erosion and sediment soiitnel volumes of the
individual dams within each of the sub catchments would be detailed in the updated Site Water
Management Plan.

5.3.6 Assessment of Impacts

Surface Water Quality

The surface water assessment has established that surface watdr b& apprpriately
managedo ensure all sedimefiden water (exceeding relevant criteria) is retained on site,
thereby ensuring an acceptable level of impathe watercourses beyond the Project.Site

Metromix would achieve the acceptable level of impact throdlgh adoption of a
comprehensive range of -@ite design and operational safeguards supported by a range of
documentation.

Flow Regimes

The extraction of conglomerate would cause local changes in the catchments within the Project
Site, however the impactd such changes would be negligible given the existimgj ongoing
dominance of infiltation of rainfall and runoff rather than stream flow.

| t i's noted that Metromi x6s proposed water
process water would resutt greater flows from the Mine Adit Dam to the creek to the east and
ultimately to Lake Macquarie.

Water Users

The absence of water users downstream from the Project Site would result in no impacts
relating to either the quality or quantity of water flog/inom the Project Site.

5.3.7 Monitoring

Metromix would adopt anonitoring program to reviewhe effectiveness odll erosion and
sediment contraland ensure any offite discharge is monitored and reported in accordance
with the relevant conditions of isvironmental protection licence.

It is proposed to monitor water qualitysax locations throughout the life of the ongoing quarry
i seeFigure 59. One of he monitoring locations is the Mine Adit Darthe dam to be
monitored for groundwater qualitywould continue to be monitored by Coal and Allied
Industries Limited as part of itsFE 3193. In the event Coal and Allied Industries ceases to
monitor the overflow from the Mine Adit Dam, Metromix would take over the monitoring for
the parameters measuredeglbere on sitalbeit ata reduced level of frequencylwo of the

five locations are within theediment control system in Catchmént.e.at DamH and below
DamB. The other three locations are north of Rhondda Roadmnwitile three key sediment
dams
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The need to monitor at all six locations would be regularly reviewed throughout the life of the
quarry as it is likely that at some stageserflow from the dam(s) is unlikely.

Metromix may from time to time undertake monitoring of the sediment dams within
Catchmenf principally to determine the efficiency of the dams, if required. All surface water
monitoringwould be set out in a sitepscific water monitoring plan completed following the
receipt of project approval.

5.4 FLORA

The flora assessmenfor the Project wasundertaken by IdyllSpaces Environmental
Consultantgldyll Spaces, 2011) The full assessment is presented in Volume 1, #aftthe
Specialist Consultant Studies Compendium. Relevant information from the assessment is
summarised in the following stgections.

54.1 Introduction

The risk analysis undertaken by R.W. Corkery and Co Pty Limited, presented in Sdgtion
andTable 3.7, has identified the following potential impacts on flora (and fauna) relevant to the
proposed Teralba Quarry Extensions.

e Removal of threatened flora and fauna species identified atitdethsough
clearing activities (extreme risk).

e Loss of local and regnally important threned species (flora and fauna)
(extreme risk).

¢ Reduced local and regional biodiverdigxtreme risk).

The following subsections describe and assess the existing threatened species and their habitat,
identify the ecological managemteissues, proposed safeguards and mitigation measures for

the threatened species and their habitat, provide an assessment on the proposed and residual
impacts on local biodiversity following implementation of the proposed safeguards, mitigation
measures ral offset strategies. The study area for the flora assessmerg defined as all
vegetation potentially impacted by the proposal, including that propuitieid the biodiversity

offset. This covers the Metromix lease area as well as the corridor f@rdpesed 33kV
powerlineimmediately north of the Project SiggeeFigure 5.10.

54.2 Study Methodology
5421 Introduction

The study methodology involved a review of available literature and databases to gain an
appreciation of the vegetation on and surroundind’tiogect Site and the threatened species or
endangered ecological communities that could be present or have beetedeocn or
surrounding the Project Site
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5.4.3 Background Research

5431 NPWS Mapping

Vegetation communities mapped within stady aredoy NPWS inclue:
e Coastal Foothills Spotted Guinronbark Forest (NPWS map unit 15);
e Coastal Plains Smooth barked Apple Woodland (NPWS map unit 30);
e Alluvial Tall Moist Forest NPWS map unit 5); and
e Coastal Plains Scribbly Gum Woodland (map unit 31).

Two of these commomities,Coastal Foothills Spotted Guimlironbark ForesandCoastal Plains
Smooth Barked Apple Woodland Vegetation Commuritg, mapped as occupying most of the
study area Both communities are identified as regionally significant habitat by of Lake
Macquarie City CounciCity of Lake Macquarie, 2008)ut not listed as rare or threatened
within NSW or the Hunter Central Rivers Catchment.

Two small areas within the study area were mapped as Alluvial Tall Moist Forest and Coastal
Plains Scribbly Gum Wodand.
5.4.3.2 National Database Searches

The EPBC Act online database Protected Matters Search Tool predicts that six flora species of
nationalenvironmentakignificance, or their habitats, may occur within 2km of the study area
centroidi Table 5.8.

Table 5.8

EPBC Act Listed Flora known or Predicted to Occur within 2km of the Study Area
Scientific name EPBC Act Status
Cryptostylis hunteriana Vulnerable
Grevillea parviflora subsp. parviflora Vulnerable
Melaleuca biconvexa Vulnerable
Pterostylis gibbosa Endangered
Syzygium paniculatum Vulnerable
Tetratheca juncea Vulnerable
Source: ldyll Spaces (2011) i Table 3

No threatenedecological communitiesrepresenting matters ohational environmental
significance ader theEPBC Actare predicted to occur.

5.4.3.3 NSW Database Searches

The Wildlife Atlasof NSW database (extractedd®cembef010) contains 475 flora records

within 5km of theProject Site of which 1145 are threatened flora representsigspecies

Table 5.9 presents a summary of the threatened flora species records within 5km of the study
area.
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Table 5.9
TSC Act Listed Threatened Flora Recorded within 5km of the Teralba Study Area
Scientific name TSC Act Status | Number of records

within 5km
Angophora inopina Vulnerable 542
Callistemon linearifolius Vulnerable 33
Cryptostylis hunteriana Vulnerable 1
Grevillea parviflora subsp. parviflora Vulnerable 27
Syzygium paniculatum Endangered 2
Tetratheca juncea Vulnerable 540
Source: ldyll Spaces (2011) i Table 4

The Wildlife Atlasof NSW lists five Endangered Populations known to occur in the catchment
and/or Local Government Area (LGA)amely

e Leionema lamprophyllursubsp obovatunpopulation in the HunteCatchment
e Cymbidium canaliculaturpopulation in the Hunter Catchment
e Acacia pendulgopulation in the Hunter catchment

e Eucalyptus parramattensi€. Hall. subspparramattensisin Wyong and Lake
Macquarie local government areasd

e Eucalyptus camaldehsispopulation in the Hunter catchment

544 Field Investigations
5441 Field Surveys

Intensive flora survesof thestudy arednave been undertaken by Greg Elks of Idyll Spaces and
Anne Clements & Associates over l®year period extending from Janudr§95 until
early2011 These surveys, which have involviedth systematic survey and sewtargeting
threatened florare summarised ihable 5.10.

Table 5.10
Summary of Flora Survey Personnel, Dates, Types and Locations
Page 1 of 2

Surveyor Date Survey Type|Sample Location

systematic |13 x 0.03ha transects South & west of existing
Anne Clements |January, April quarry
& Associates  |and June 1995 |targeted 14 x 0.03ha spot South & west of existing

locations quarry

systematic |25 x 0.03ha transects across study area
Anne Clgments September 2002 |systematic |2 x 0.03ha transects Rehabilitation area
& Associates -

targeted 8 x 0.03ha spot locations |across study area
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Table5. 10 (Cont 6d)
Summary of Flora Survey Personnel, Dates, Types and Locations
Page 2 of 2
Surveyor Date Survey Type |Sample Location
systematic |4 x 0.04ha quadrats across study area
Anne Clements targeted parallel search Proposed Southern &
; November 2008 Northern Extensions
& Associates .
targeted 0.03ha spot search around Tetratheca juncea
record
targeted 6 random transects across study area
January 2011 |targeted 4 extended spot locations |around Tetratheca juncea
G. Elks records
March 2011 systematic & |11 nested quadrats across study area
Biometric
Source: ldyll Spaces (2011) i Table 2

Anne Clements & Associates

The first survey, undertaken by Anne Clemefit#\ssociates, sampled areas to the south and
west of theextractionoperationg(within the Southern Extensiofirea) in January, April and
June 1995. Another survey undertaken by Anne Clem&nfsssociates in September 2002
sampled vegetation across tReoject Siteby means of 27 x 0.03ha transects and targeted
searches at eight spot locations. A further survesunye Clement& Associatesn November

and Decembe2008 sampled the vegetatiom ieight 0.04a quadratsand targeted searches
during two months of the peak flowering time Tigetratheca juncea

Targeted searches fdetratheca junceavere undertaken ofb and 16November 2008 and 18

and 19 December 2008 by Anne Clemeé&tsAssociates Two persons searched parallel
transects at 10m to 15m spacingshe parallel transectearchesovered the whole of the

Project Site as well as other areas including whdetrathecajunceahad previously been

recorded in September 2088drehabilitation areas in the east of fiject Site

During the Novembe2008 survey, theetative frequency for all species detecteak recorded
The percentage cover of exposed gibbare soil and rock) and leaf littemdthe projected
foliage cover of the following vegetation strata were estimated for each of the quadrats

¢ Native canopy trees
¢ Native midstorey trees
¢ Native shrubs
¢ Native grasses/graminoids
e Native herbs
¢ All exotic species.
Each 0.04ha quadrat consisted of four contiguous 10m x 10m subquadrats. The maximum

height and number of individuals for each species greater than 2m high was recorded in each of
the 10m x 10m subquadrats.

The relative frequency of plant spegs in the quadrats was assessed by recording the
presence/absence of each species in each of fow 3msubquadrats nested within each
10mx 10m subquadrat.
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Idyll Spaces

Targeted searches for flora listed in the DGRs were undertakenagiigransets on 11 and
12 January2011 by Greg Elks of Idyll Spaces Environmental Consultarifstal transect
search time was 8.3 hours, total transect search distance was ITBkenstudy area waalso

surveyed on 23, 24 and BREarch2011 by Greg Elks of Idyll Sgres Environmental
Consultants.

Coverabundance scores were recorded for all species detected by grid search in eleven 0.04ha
guadrats more or less randomly located within strata dPtbgect Site

Percentage foliage cover of exotics and cover of natierstorey, midstorey and the grass,
shrub and other cover of the ground layer were estimated for a 0.1ha plot enclosing the 0.04ha
plot using the methodology outlined in the Biometric Operations Manual. A plot disturbance
and modification record, the numbof trees with hollows and the total length of fallen logs
were also recorded.

Total plot survey time was approximately 12.25 hours. Traverses between plots were utilised as
informal targeted search for threatened flora.

Clumps ofTetratheca junceaertified by Clements were relocated and counted.

A supplementary targeted survepr Tetratheca junceaand Grevillea parviflora was
undertaken along 2km of transect over six hours on 6 September Z0gltransect covered

the area to be impacteahd along the cleared transmissioline easements, where OEH has
indicated the species is known to occur elsewhere in the re@oevillea parviflorawas not
detected by this survey or by previous surveys undertaken by Clements (2002, 2008) during the
flowering perod. Neither Tetratheca junceanor Grevillea parviflorawere detected in the
powerline easement.

5.4.4.2 Field Survey Results

Anne Clements & Associates

Anne Clements & Associates concluded that the recorded vegetation best fits the map unit
profile for Coastal Bothills Spotted Gumni Ironbark Forest. This community has been
identified as regionally significant habitat by Lake Macquarie City Council (2008).

The canopy vegetation had not changed significantly from 2002 to 2008, despite a bushfire in
the area in 202.

No vegetation communities of National or State Conservation Significance were recorded.

One species of National and State conservation significance was recorded, Tietretheca
juncea,listed as Vulnerable under the Commonwealth EPBC Act and the NSWAct. Five
populations ofTetratheca junceavere identified toward the western end of tBeuthern
Extensionand on the soutfacing slope. Two previously located populations in the southeast of
the Southern Extension, recorded in 2002, were notatdddn the 2008 targeted search. The
2008 targeted search identified a total of tR#mps; populations varied in size from 2 to
64 clumps. Two clumps ofetratheca junceavere recorded in the rehabilitation area.
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One regionally significant plant speci@édacrozamia flexuosayas recorded. This species is
listed as a regionally significant species by NPWS (2003). This species was recorded in

METROMIX PTY LIMITED
Teralba Quarry Extensions
Report No. 559/12

Quadrats 6 and 7 (2008) and in Transects 2, 5, 10, 15, 16 and 24 (2002).

Three noxious weed specigsgeratina ag@nophora Cortaderia selloanandLantana camara)

were recorded.

Idyll Spaces

Two forest vegetation communitiggfter Walker and Hopkingd,990) were identifiedand
mappedy Idyll Spacesas dominantvithin thestudy areg namely

e Spotted Gum White Matogany- Grey lronbark Open Forest & Woodlgrahd
¢ Blue Gum- White Stringybark Shrubby Open Forest.

Figure 5.10 presents thenapped locations of thesegetationcommunites on the Proje@ite.
Table5.11 lists the key speciesf the two vegetation commities and their distribtion
throughout the Project Site.

No vegetation communities of National or State conservation significance were reagided

theProject Site.

Community descriptions and distributions are presentedable 5.11 and are displayd on

Figure 5.10

Table 5.11

Key Species and Distribution of Vegetation Communities in the Study Area

Community

Key species

Distribution

Spotted Gum i
White Mahogany i
Grey Ironbark Open
Forest & Woodland

Corymbia maculata, Eucalyptus
acmenoides

Most common trees throughout all
drier parts of study area

E. paniculata, E. punctata, Angophora
costata, E. umbra

Less common trees throughout drier
parts of study area,

Acacia implexa, A ulicifolia, Podolobium
ilicifolium

Most common understorey shrubs
throughout drier parts of study area

Lomandra filiformis, Entolasia stricta,
Imperata cylindrica, Themeda australis.

Most common ground layer plants
throughout drier parts of study area

Blue Gum i White
Stringybark Very
Tall Shrubby Open
Forest

Eucalyptus saligna

Most common trees in moist
protected part of the study area

E. globoidea, Corymbia maculata

Less common trees in moist
protected part of the study area

Daphnandra apatala, Cryptocarya spp,
Synoum glandulosum, Acmena smithii.

Occasional rainforest tree species in
moist protected part of the study area

Rubus moluccana, Dioscorea transversa,
Eustrephus latifolius, Smilax australis

Most common vines in moist
protected part of the study area

Doodia aspera, Blechnum cartilagineum,
Pteridium esculentum, Entolasia spp,
Oplismenus spp,

Most common ground layer species in
moist protected part of the study area

Source: ldyll Spaces (2011) i Table 5
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In January2011,Tetratheca juncegreviously recorded on the Project Site by Clements (2008)
and listed asvulnerable under the Commonwealth EPBC Act and the NSW TSC Act, was
identified by targeted searcin January 2011. Four of the five populationg efratheca juncea
identified by Clements (2008) were relocatéabwever, nonew occurrences of etratheca
juncea were detected. The 2011 targeted search identified a total of 77 clumps, with
populations varyg in size from 1 to 40 clumps. Due to the difficulty of identifying the extent

of a clump, the number of clumps in 2008 and 2011 may not be comparable. Of the two clumps
of Tetratheca junceaecorded in 2008 in the rehabilitation area, ong $i@bsequelyt been
smothered by fallen vegetatiorkigure 5.11 presents the locatigrof Tetratheca junceaub
populationswithin theProject Site

In SeptembeR011, all populations identified by Clements (2008) were resurveyed and eight
new subpopulations were dected in the southern part of the Project Site. These included 74
new clumps.

One regionally significant plant speciebjacrozamia flexuosapriginally identified by
Clements (2008yas recorded as occurring in two survey quadrats.

The tree noxious weedpecies Ageratina adenophoraCortaderia selloanaand Lantana
camara)originally identified by Clement&008)werealsorecorded Ageratina adenophorand
Lantana camaravere widespread and common in moist sheltered positions.

The cleared areas of tiReoject Sitecomprise roads and access routes which are mostly devoid
of vegetation power line easements occupied by mixed grasslands with some native grasses
and scattered seedlinggnd cleared low lying areas dominated by exotic grasses associated
with two artificial aquatic habitats formed by dams. It was establishddylySpaces 2011)

that these areas are not likely to be potential habitat for threatened flora.

545 Issues of Conservation Significance
5.45.1 Threatened Flora Species

One flora species of Natial and State conservation significance was recorded, namely
Tetratheca juncedisted as Vulnerable under the Commonwealth EPBC Act and the NSW TSC
Act. Five subpopulationsof Tetratheca junceavere identified in the Southern Extension
toward the westerend of the area and on the sefatting slope. Two clumpsof Tetratheca
junceawere recordeth therehabilitation area

Figure 5.11records the location dfetratheca junceaentified within the study area.

5.4.5.2 Endangered Populations and Ecological Communities

Callistemon linearifoliusand Grevillea parviflorasubspeciegarviflora, listed as Vulnerable
under the TSC Acknown to occuin the locality and associated with the Spotted GWhite

Mahogany- Grey Ironbark Tall Open Forest & Woodland vegetatcommunity,have not
been recordedvithin the Project Sitedespite targeted searchebhe possibility of their
occurrencéhas subsequently begatentifiedby Idyll Spaces (20113s low.
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No flora species characteristic thfe Endangered Populationdentified in Sectiorb.4.3.3 as
known to occur in theatchment or LGAvere recorded in the Spotted GuWhite Mahogany

- Grey Ironbark Tall Opendfest & Woodland vegetation community during the survey work
completed in the study area.

5.45.3 Regionally Significant Plant Species

One regionally significant plant speciddacrozamia flexuosayas recorded. This species is
listed as a regionally significaspecies by NPWS (2003). This species was recorded in six
transects in 20Q2wo quadrats in 2008 (Clements, 20@8d in two survey quadrats in 2011
(Idyll Spaces, 2011)

Flora species characteristic of the EEGver Hunter Spotted Gumlronbark Forest inthe
Sydney Basin Bioregigmccurin the Spotted Gum White Mahogany Grey Iron Bark Open
Forest and Woodland. However tl&C is not mapped by NPWS (2003) as occurring within
the Lake Macquarie LGA. Furthermore, the floristics of both the overstargly the
understorey of th&potted Gum White Mahogany Grey Ironbark Open Forest & Woodland
of the study Areadiffer significantly from those of the EEC and tstedy areaoccurs on soil
types not listed in the determination as occupied by the EEG.dbncluded that the EEC
Lower Hunter Spotted Gumlronbark Forest in the Sydney Basin Bioregisnunlikely to
occurwithin thestudy area

Blue Gum- White Stringybark Shrubby Open Forest comprises an open forest to about 25m tall
and is classifiedby OEH (2011) asSydney Blue Gum Moist Shrubby Open Forest on coastal
ranges of the North Coast and northern Sydney BaEith Eucalyptus globoideaeplacing
E.acmenoides and E. microcoryslargely absent, itmore closely resembles the regional
vegetationype Coastal Narrabeen Moist Forest (NPY2803).

5454 Koala Habitat

Based on the occurrence lafalafeed trees, Grey Gum and Tallowood, which repres&bo
of all trees present on tistudy areg the study areais considered to represembtentialKoala
habtat as defined in SEPP 4&endall 2011) Extensive field survey targeting thkeoala
conducted by Kendall and Kendall Ecological Servide$ not confirm its presencand
therefore thestudy areais not considered cokoalahabitat as defined in SEPP 44.

5.4.6 Design and Operational Safeguards

The following design andoperational safeguards and management measures would be
employedonthe Project Sitéo minimise and managenpacts to native flora from the proposed
operationswvithin the Project Site

o
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5.4.6.1 Biodiversity Offsets

It is proposed that18ha of retained vegetatiomould be legally protected and managed as a
biodiversiy offset of the clearing of28.7ha for the quarry extensions and associated
infrastructure. Metromix hasreceived approval from the landowni® legally establish the
biodiversity offset on the propertyFigure 5.12 presents the proposed offset areas including
vegetation to be removed, retained and enhaaseddicated imable 5.12. It is noted that the
118a of remnant vegetation to beai@ed in legal perpetuity represents approximagébp of

the native vegetation remaining on the entire propefiiie ratio of native vegetation to be
included in the biodiversity offset i4.1 times the area of native vegetation that would be
removed irnthe development of thBouthern andNorthern Extensions.

Table 5.12
Areas of Vegetation to be Removed and Retained
Area Dimension
(ha) (m)

Vegetation to be Removed

Relocated Exit Road 0.2

Southern Extension 13.8

Northern Extension 9.3

33kV Power Line (within property) 1.8 1400 x 13
11kV Power Line (north of property) 0.6 460 x 13
11kV Power Line (within property boundary) 0.2 160 x 13
Conveyor and associated service road 0.1

Subtotal 28.7

Vegetation to be Retained within Property

Vegetation identified for Biodiversity Offset 118

Vegetation to be Enhanced

33kV Power Line 1.2

11kV Power Line 0.9

Subtotal 2.1
Source: ldyll Spaces Environmental Consultants (2011) i Modified after Table 7

The area of offsets identified at the Teral ba
use of Biodiversity offsets in NSWO as pres:
Biodiversity Certification of Environmental Planning Instrumeint/or ki ng Dr aft o pu
by the former Department of Environment, Climate Change and Water in April 2007 (

OEH Offset Principles). The proposBibdiversity Offset Strategis considered against each

of the thirteen OEH offset principles as follows.

1. Impacts must bavoided firstoy using prevention and mitigation measures

The quarry footprint has been designed to minimise clearing of native vegetation
and to avoid supopulations of the threatened flora spedieratheca juncea

2. Allregulatory requiements must be met

The Proponent would meet all regulatory requirements related to the construction,
operation and rehabilitation of the Project. Offsets are not proposed to satisfy
approvals or assessments under other legislation.
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Figure 5.12 Biodiversity Offset
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