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

 
R. W. CORKERY & CO. PTY. LIMITED 

 

5-1 

 

 

 

 

 

  

  

  

 

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 sub-sections 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 and the likely impacts ongoing traffic levels associated with 

Teralba Quarry would have on the road network, road users and adjoining land uses.  The full 

assessment is presented in Volume 1, Part 1 of the Specialist Consultant Studies Compendium.  

Relevant information from the assessment is summarised in the following sub-sections. 

5.1.1 Introduction 

Based on the environmental risk analysis undertaken for the Project (see Section 3.5 and 

Table 3.7), the potential environmental impacts related to traffic and transport requiring 

assessment and their unmitigated risk rating are as follows. 

 Increased traffic congestion (high risk). 

 Road pavement deterioration (high risk). 

 Risk of accidents/incidents on local roads (high risk). 

In addition, the DGRs issued by the former Department of Planning, identify ñtraffic and 

transportò as a key issue for assessment in the Environmental Assessment. The DGRs require 

the assessment of traffic and transport include: 

 ñaccurate predictions of the Projectôs road traffic generation and a detailed 

assessment of the potential impacts of project-related traffic on the safety and 

efficiency of road network; and 

 a detailed description of the measures that would be implemented to upgrade 

and/or maintain these networks over the life of the Project.ò 

The NSW Roads and Traffic Authority also listed a range of requirements to be addressed in 

the Traffic and Transport Assessment and the Environmental Assessment. The relevant 

requirements are as follows. 

 Assessment of all relevant vehicular traffic routes and intersections for access 

to/from the quarry. 

 Current traffic counts for all traffic routes and intersections. 

 The anticipated trip distribution on the road network. 

 Traffic impacts on existing and proposed intersections 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. 

 Identify any necessary 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 ñmethods of mitigating impacts including monetary contributions, levies or like works to 

be undertaken by the developer.ò 

This section effectively draws together the information previously presented in Sections 1.4 and 

2.12 to include a comprehensive assessment of the traffic and transportation issues for the 

Project. 

5.1.2 Existing Road Network and Traffic Levels 

5.1.2.1 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 principal transport routes are used by heavy 

vehicles travelling to and from Teralba Quarry. These routes effectively occur within four main 

transport corridors. All routes commence either at the entrance to the quarry from Rhondda 

Road (the ñtop gateò) or the entrance to the quarry from a private road at the eastern boundary 

of the Project Site (the ñbottom gateò). 

The four transport corridors and the seven routes are as follows, noting that the reference to 

route numbers 1 to 7 relate to trips away from the quarry and 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 routes lie within 

this route corridor. 

 Routes 3/13 to and from Teralba via York Street (this route is common 

between the northeastern and southeastern corridors). 

 Routes 4/14 to and from Glendale via Five Islands Road/Lake Road. 

 Routes 7/17 to and from Speers Point via 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 and from Teralba via York Street. 

 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.  The following specific routes lie within 

this route corridor. 

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

 Routes 2/12 to and from Edgeworth via Main Road. 
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Figure 5.1 Surrounding Road Network and Transport Corridors 
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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 Road and the F3.  The 

following specific route fits within this route corridor. 

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

5.1.2.2 Traffic Levels 

This sub-section incorporates information on the total traffic levels on the surrounding road 

network and the existing heavy vehicle movements entering and departing Teralba Quarry. 

Traffic levels are conventionally expressed in either average or 85
th
 percentile levels. The use of 

85
th
 percentile levels reflects the levels on a typical busy day. 

Total Traffic Levels 

An appreciation of the traffic levels 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 displayed on Figure 5.2. A description of 

each location and the average weekday numbers of cars and trucks are listed in Table 5.1. 

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 1 471 161 1 632 1 601 141 1 742 

2 York St, south of Short St 1 854 265 2 119 2 200 278 2 477 

3 Railway St, north Railway Overbridge 661 36 697 658 37 695 

4 Toronto Rd, south of Lake Crescent 1 480 303 1 784 1 323 301 1 624 

5 Wakefield Rd, south of Rhondda Rd 1 385 145 1 530 1 352 126 1 479 

6 Wakefield Rd, north of Rhondda Rd 1 132 136 1 268 1 188 162 1 349 

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 13 044 12 652 680 13 332 

12 Northville Rd, east of Carinda Ave 3 943 231 4 175 3 889 230 4 119 

13 Toronto Rd, north of Enterprise Way 12 821 619 13 440 13 148 839 13 987 

14 The Esplanade, Speers Point Park 10 348 580 10 927 10 344 460 10 804 

* See Figure 5.2 

Source: Halcrow (2011) ï 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 using the SIDRA intersection 

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 afternoon peak periods with acceptable delays. 
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Figure 5.2 Existing Traffic Levels 

A4 / Colour  
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The observed two-way peak hour flows on the roads between the various intersections surveyed 

was also established. A record of the observed flows is provided in Table 5.2 and Figures 5 

and 6 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, i.e. with annual sales of 700 000tpa and 

1 million tpa. A detailed evaluation of the truck movements associated with the annualised sales 

level of 700 000tpa was undertaken based on detailed records kept at the quarry in July 2008. 

Since then, the annualised sales level has increased to 1 million tpa for which distribution levels 

have been calculated by increasing the July 2008 data generally in a proportional manner. 

Table 5.2 lists the heavy vehicle movements to and from Teralba Quarry for both 700 000tpa 

and 1 million tpa. 

Table 5.2 
Ongoing Heavy Vehicle Movements on a Busy Day ï Teralba Quarry 

 700 000tpa 1 million tpa 

85
th
 Percentile Daily Movements  - Eastward* 127

#
 127

# 

     - Westward 156 325 

     - Total 283 452 

85
th
 Percentile Peak Hours Movements - Eastward* 15 15 

     - Westward 17 35 

     - Total 32 50 

* Through Teralba 
#  

Note: An 85
th
 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 afterï Tables 3.2 and 3.3 

 

Without regulatory input, Metromix has recently made a decision to cap the level of heavy 

vehicle traffic travelling to and from the quarry through Teralba (equivalent to traffic levels at 

170 per day or 18 per hour).  The level of 170 trucks was comparable to the maximum level 

recorded on one day in July 2008 when the 85
th
 percentile truck movements were 127.  During 

each year, the maximum level is typically achieved on only one or two days per year.  In 

addition, and since 2008, Metromix has been nominating for particular projects and customers, 

that on very busy days, they are required not to travel through Teralba and instead depart the 

quarry at the top gate and travel westwards towards Wakefield Road. 

Halcrow (2011) presents the distribution pattern for heavy vehicles traveling on the road 

network surrounding Teralba Quarry ï see Figures 7 to 12. 
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5.1.3 Design and Operational Safeguards 

Metromix would continue to manage 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 number of trucks 

despatched hourly does not exceed the levels nominated in Table 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 between 6:00pm and 6:00am. 

3. Only Metromix-owned trucks and those of accredited contractors would be used 

to transport products between 6:00pm 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 behaviour is an important contributor to the safe 

and quiet operation of trucks delivering its products. Accordingly, Metromix has 

recently introduced a Driver Code of Conduct that: 

ï defines times of truck operation, especially through Teralba; 

ï sets truck speed limits; 

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

ï 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 network, contribute 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 to assist with the ongoing maintenance of the Council-managed roads throughout the 

Lake Macquarie local government area that are used by trucks travelling to and from Teralba 

Quarry.  This contribution would be established in consultation with Council prior to the 

determination of Metromixôs application. 

5.1.4 Assessment of Impacts 

The assessment of impacts of the ongoing distribution of products from Teralba Quarry has 

been undertaken through reference to: 

 existing and future traffic flows; 

 environmental capacity; 

 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 for the Project 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 1.5%, a factor 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 Quarry. Table 5.3 lists the existing and future (2022) two-way 

85
th
 percentile hourly flows at a total of 28 mid-block locations assuming the 1 million tpa 

contribution from Teralba Quarry.  Halcrow (2011) reviewed each of the existing and future 

85
th
 percentile hourly traffic flows listed in Table 5.3 and concluded that with the exception of 

York Street, north of Anzac Parade all roads used by trucks travelling to and from Teralba 

Quarry would continue to operate below their environmental capacity.  It is noted that the 

decrease in environmental capacity at York Street, north of Anzac Parade is 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 1 390 1 425 1 661 1 705 

Main Road, east of Northville Dr 1 844 1 973 2 204 2 361 

Northville Dr, south of George Booth Dr 800 932 955 1 117 

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 2 509 2 583 2 998 3 086 

Five Islands Rd, north of First St 2 903 2 847 3 470 3 408 

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) ï 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 developments would be 

negligible. 

Intersection Operations 

The comprehensive SIDRA analyses undertaken of the 11 key intersections established that all 

intersections used by trucks travelling to and from Teralba Quarry would operate satisfactorily 

with a level of service C or better for both the morning and afternoon peak periods in 2022.  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 was undertaken by RCA Australia (RCA, 2011).  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 following sub-sections. 

5.2.1 Introduction 

Based on the environmental risk analysis undertaken by R.W. Corkery and Co Pty Limited for 

the Project (Section 3.5 and Table 3.7), the potential impacts relating to groundwater requiring 

assessment and their unmitigated risk rating are as follows. 

 Contamination of groundwater due to suspended solids associated with processing 

operations (high risk). 

 Reduction of volume and flow rates of local groundwater resource and subsequent 

availability to local users (high risk). 

In addition, the DGRs issued by the former Department of Planning and requirements issued by 

the former Department of Environment, Climate Change and Water, and Lake Macquarie City 

Council identified ñgroundwaterò as one of the key issues that requires assessment within the 

Environmental Assessment. The assessment of impacts relating to groundwater is required to 

provide the following. 

 A description of the existing groundwater environment. 

 A detailed description of the proposed water management system. 

 A detailed assessment of the potential groundwater impacts of the Project, 

including any potential impacts to Lake Macquarie. 

 Contingency strategies containing measures that would be implemented to avoid, 

minimise and mitigate any potential impacts of the Project. 
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The groundwater assessment was undertaken in accordance with relevant guideline documents 

and planning policies. 

The assessment of groundwater has been prepared by RCA Australia and comprised the 

following scope of work. 

 A review of available groundwater information for the Project Site and surrounds. 

 A review of the regional and local geological information relevant to the Project 

Site. 

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

 An assessment of current impacts of the quarry on groundwater quality and 

predicted future impacts of the proposed extension, including 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 Newcastle Coal 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 the Newcastle Coal Measures and 

consists of: 

 Munmorah Conglomerate; 

 Wallarah Coal Seam; 

 Teralba Conglomerate; 

 Great Northern Coal Seam (GNCS);  

 Eleebana Formation; and  

 Fassifern Coal Seam (FCS).  

Teralba Quarry is located to the northeast of the Macquarie Syncline, a broad flat fold structure 

which generally has all strata dipping to the south and southeast at approximately 2° to 4°.  

Detailed mine plans record elevations throughout the Great Northern Coal Seam and therefore 

the dip of the seam.  Groundwater flows down dip toward the south and southeast. The 

subsurface catchment is of unknown size, with groundwater rising to the surface to the 

southeast of the existing Southern Extraction Area at a mine adit excavated during the life of 

the Northern Extended Colliery to assist in draining the 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 contain voids, which greatly increase 

the permeability and storage capacity.   

The primary aquifer beneath the Teralba Quarry and its proposed extensions is the GNCS 

which has been extensively mined beneath the site (and beyond the site boundaries), leaving a 

remnant ñroom and pillarò void structure.   
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5.2.2.2 Local Hydrogeology 

Metromix is currently extracting conglomerate from the Teralba Conglomerate, which lies 

directly above the GNCS.  In this area, the GNCS is approximately 6m thick, with the 

underlying Eleebana Formation ranging from 6m 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 GNCS within the former Rhondda Colliery 

located immediately to the west of Teralba Quarry within 5m to 20m of the natural surface. It is 

highly likely, however, that the former mine workings beneath the quarry and those of Rhondda 

Colliery are joined for the passage of water, forming a continuous aquifer. 

5.2.2.3 Surrounding Groundwater Users 

A groundwater database search was conducted and the nearest licensed bore down-gradient is 

stock/domestic well GW080494, approximately 2.6km to the south. 

Neighbouring coal mines also managing groundwater from the various coal seams are as 

follows (see Figure 5.3). 

 The now-closed Rhondda Colliery (owned by Coal & Allied Industries Limited - 

Rio Tinto), immediately to the west. From approximately 1994 until 2006, fines-

containing water (post process wastewater from the processing plant) was pumped 

from Teralba Quarry (among other sources) to assist in extinguishing an 

underground coal seam fire.  Coal and Allied Industries Limited has a licensed 

discharge point at the southeastern corner of the Project Site for the water that 

continues to discharge to the east from its colliery (Mine Adit Dam: EPL 3139).  

 Oceanic Coal Mines (owned by Xstrata) ï underground West Wallsend Mine and 

open cut Westside Open Cut Mine. Located approximately 3km to the northwest 

of the Project Site, dewatering at a rate of approximately 2.6ML/day is undertaken 

from both the open cut void and underground workings.  This water is currently 

discharged into Cockle Creek via a licensed discharge point (EPL1360).  

 Centennial Coal Newstan Mine ï 2.5km to the southwest.  Newstan dewaters 

approximately 6ML/day to 7ML/day from the underground workings of the 

GNCS and FCS.  

The neighbouring coal mining operations are not directly down-hydraulic gradient of Teralba 

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 leaving a remnant ñroom and pillarò void structure.  The top of the 

GNCS occurs at about a level between 19m AHD and 25m AHD, below the base of the existing 

and proposed extraction areas.  This seam is a significant artificial aquifer having a large 

catchment and a large recharge source from the up-gradient Rhondda Colliery adjacent to the 

northwestern boundary of the Teralba Quarry.   



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

5-14 
 

R. W. CORKERY & CO. PTY. LIMITED 

 
 

 

Figure 5.3 Groundwater Flows from Surrounding Mines 

A4 / Colour  
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Detailed mine plans and surveyed levels in the former mine workings have enabled the 

direction of groundwater flow through the GNCS to be established. Groundwater flow is 

governed by the dip of the coal seam which is to the south and southeast.  Groundwater flows 

from the Rhondda Colliery and then underneath the Teralba Quarry and proposed Southern 

Extension.   

Figure 5.4 presents the generalised schematic flow-path of groundwater beneath the Project 

Site and the groundwater ï surface 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 2004 (Rangott 2004) 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.   

5.2.2.5 Surface Water ï Groundwater Interaction  

A disused mine adit is located to the southeast of the existing Southern Extraction Area.  This 

was the key discharge point from the GNCS mine workings when Rhondda Colliery was 

operational and has remained an outlet for ñgroundwaterò that is flowing through the former 

mine workings.  This mine adit partially intercepts groundwater in the GNCS which flows to a 

holding dam, the ñMine Adit Damò.  The groundwater flow is recharged by rainfall which 

flows through the permeable conglomerate layer above the GNCS across the Teralba Quarry 

and the surrounding properties.  The dam occasionally receives surface water that flows through 

the series of sediment dams east of the processing plant.  Overflow from the Mine Adit Dam 

flows over a weir (formerly a ñv-notch weirò, now a triple pipe discharge, with permanent data 

logger monitoring), before discharging to a small channel which flows through Teralba 

(ñMurphôs Drainò) eventually discharging to Lake Macquarie near the entry of 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 permanent.   

Flow leaving the Mine Adit Dam and the volume of water pumped for Metromixôs use is 

recorded and available data for 2003 and 2008 was evaluated. 

A detailed evaluation of the 2003 and 2008 data established the following with respect to 

monthly flows from the Mine Adit Dam and the quantity of water used by Metromix. 

 2003 ï the total monthly flows varied from 136ML to 257ML of which Metromix 

used 37% to 69%. 

 2008 ï the total monthly flows varied from 159ML to 389ML of which Metromix 

used 26% to 59%. 

Metromixôs total usage in 2003 and 2008 accounted for 53% and 34% of the total flow into the 

Mine Adit Dam respectively.  The quantity used by Metromix was generally constant during 

this period and typically up to approximately 1 300MLpa. 
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Figure 5.4 
  

Schematic Groundwater Section 
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5.2.2.6 Groundwater Quality 

Available monitoring data from the Mine Adit Dam (from Coal & Allied Coal EPL 3139) are 

listed in Table 5.4. 

Table 5.4 
Summary of Available Groundwater Chemistry 

Analyte 
No of 

samples 
Guidelines 

a
 Concentrations 

   Mean Min Max 

pH 
b
 274

1 
6.5 to 8.5 7.1 6.2 8.6 

Conductivity (µS/cm) 152
2
 N/A 6 541 471 13 600 

Dissolved Organic Carbon (mg/L as C) 122
3
 N/A 3.7 0.5 32 

Ammonia (mg/L as N) 260
1
 1.43 0.23 0.0025 4.02 

TKN Filtered (mg/L as N)
c
 149

2
 N/A 0.85 0.02 3.4 

Nitrates (mg/L as N) 275
1
 3.4 0.25 0.0025 10.9 

Suspended Solids (mg/L) 
b
 271

1
 50 

b
 21.4 0.5 248 

Chloride (mg/L) 244
1
 No GL 1 800 86 5 200 

Sulfate (mg/L) 123
3
 No GL 509 48 1 200 

Total Phosphorus (mg/L as P) 272
1
 0.01 0.078 0.003 0.71 

Zinc (mg/L) 123
3
 0.015 0.023 0.01 1.0 

Selenium (µg/L) 123
3
 0.011 0.51 0.25 7 

Arsenic (µg/L) 123
3
 0.094 1.31 0.05 8.6 

Boron (mg/L) 123
3
 0.68 0.45 0.07 1 

Bromide (mg/L) 123
3
 No GL 6.59 0.1 50 

Fluoride (mg/L) 120
2
 No GL 0.4 0.2 1.2 

Source:  Rhondda Colliery Monitoring Records. 

a ANZECC 2000 Freshwater Guideline for 90% protection. b EPL3139. c 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. 

 The average ammonia concentration was found to be low and below the guideline. 

Three samples (of 260 samples) were found to be above the guideline.   

 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.   

 The average 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.   

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

 The average concentrations for zinc, selenium and arsenic were found to be above 

the guideline.   

 The average boron concentration was found to be low and below the guideline. 

Sixteen samples were found to be above the guideline.   
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Salinity is very similar for both the Mine Adit Dam and downstream, in the caravan park 

samples with average electrical conductivity values of 6 000 to 7 000µS/cm and maximum 

values of 9 000 to 11 000µS/cm.  This is contrasted with lower Cockle Creek (tidal, reflecting 

Lake Macquarie values) with an average salinity of approximately 29 000µS/cm and a 

maximum value of approximately 44 000µS/cm.  There appears to be no evidence of a 

significant downstream effect from the quarry with respect to salinity.  

Monitoring undertaken subsequently (to May 2011) 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 identified within the Project Site.  

The flora survey of the Project Site confirmed that terrestrial woody vegetation potentially 

dependent on groundwater, such as swamp sclerophyll forest and wet heath do not occur in the 

Project Site (Idyll Spaces, 2011) (see also Section 5.4).   

5.2.2.8 Groundwater Beneficial Use 

Beneficial use classes have been assessed for the groundwater underlying the Project Site based 

on the available groundwater quality monitoring data (from monitoring at the Mine Adit Dam 

undertaken by Coal and Allied Industries Limited as part of EPL 3139).  

The Mine Adit Dam receives groundwater via an adit from old workings in the Great Northern 

Coal Seam and Fassifern Coal Seam which are present beneath the existing and proposed 

extensions to the Teralba Quarry.   

RCA (2011) assesses the beneficial use (environmental values) of the groundwater using 

limiting ANZECC Guidelines or water quality targets (where information is available) defined 

for southeast (NSW) lowland rivers ecosystems. The beneficial use of the groundwater 

reporting to the Mine Adit Dam was found to be limited stock watering (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 requires water for the wet production process (crushing/washing/screening raw 

materials) which, on average, constitutes approximately 65% of the quarry throughput. On this 

basis, the projected maximum water requirement is approximately 422ML/annum based on 

900 000tpa annual average production and use of approximately 2 000L/tonne. 

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

Non-potable water for the quarry operations is currently sourced from the Mine Adit Dam.  

Water is pumped from the Mine Adit Dam to Dam G from where it is pumped to the processing 

plant. 
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Water not lost to quarry products or as evaporation either flows via surface drainage into the 

series of sediment dams or is collected and stored in a holding tank in the plant area.   

In the past, this stored water containing up to 9% silt was directed into the GNCS aquifer, 

however, this water will soon be pumped to a series of silt cells on the floor of the Southern 

Extraction Area. 

5.2.4 Potential Impacts of the Project 

5.2.4.1 Groundwater Quality 

The analyses of groundwater reporting to the Mine Adit Dam since the discharge of processing 

plant fines into the underlying coal mine workings commenced has indicated that there has been 

no significant impact on groundwater quality.  This is illustrated by the Cumulative Sum 

(Cusum) charts which provide records of water quality parameters for pH, ammonia, suspended 

solids, nitrate, chloride, fluoride, total phosphorous, zinc, 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 would no longer 

be discharged into the GNCS, there is negligible potential for the Project to impact the quality 

of groundwater. 

5.2.4.2 Groundwater ï Surface Water Interaction 

The proposed extension of existing extraction operations in a southwesterly and northerly 

direction would result in removal of the conglomerate resource to within approximately 1m of 

the underlying GNCS, and include the planned, induced collapse of conglomerate into mined 

voids (in the GNCS).  This would potentially provide further interaction between surface water 

and groundwater as the voids have a higher permeability, allowing a higher infiltration of 

surface water into the underlying 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 uncontrolled contaminating activities from 

the quarry surface catchment area. 

5.2.4.3 Groundwater Recharge 

The ongoing collapse of conglomerate in the floor of the lower level in the Southern Extension 

would continue to increase the recharge into the aquifer through rainfall.  However, given the 

large aquifer catchment size, this would not have a significant effect.   

For example, if the amount of infiltration over the extended quarry floor increased to 50% of 

rainfall, then a conservative estimate of the amount of water recharging would 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 flow between years 2003 and 2008.  The 

change from variable recharge in the quarry floor would thus represent less than 5% of the 

variation.   
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Additionally, as the mined voids within the GNCS are progressively filled by induced collapse 

of the overlying conglomerate (in order to maximise recovery of the conglomerate and provide 

quarry floor stability), it is envisaged that the transmissivity of the GNCS aquifer beneath the 

Teralba Quarry may be locally reduced as open voids are replaced by broken rock and fines 

materials.  Minor local changes to the aquifer flow regime may occur, however, 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 consequence, the use of the Mine Adit Dam as a water source for quarry operations may 

be affected only marginally, by this potential change in groundwater flow regime. 

The Project could also impact on the volume of water stored in the albeit underlying coal 

seams. As part of the 2007 Water Management Plan prepared for Metromix by GHD, it was 

estimated that groundwater storage in the mined voids comprised 750 000ML in the GNCS 

(based on 50% flooded saturation), and 456 000ML in the FCS (based on 95% saturation).  

Using assumed average water 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 and FCS respectively. These estimates assume 

recharge from the Oceanic Collieries to the FCS at 2.65ML/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 groundwater setting and potential impacts of the Project has 

determined that: 

 there are no significant downstream groundwater users and no GDEs; and 

 the water supply required for the quarry would have a minimal impact on 

groundwater quantities reporting to the Mine Adit Dam. 

Nevertheless, should a substantial reduction in groundwater quantities be identified by 

monitoring, and that is identified to be an issue of concern, potential mitigation measures may 

include the commissioning of a study to assess if the cause of the identified reduction is a result 

of quarrying operations and, if so, development of alternative water supply options in 

consultation with New South Wales Office of Water (NOW). 

A Groundwater Contingency Plan would be prepared as part of the Soil and Water Management 

Plan for the quarry identifying the trigger levels to be determined (potentially in consultation 

with OEH/NOW).  It is considered that the plan would include a water quality monitoring 

program complementing the surface water monitoring program. 

In the event that routine monitoring indicates that water quality parameters show an increasing 

trend, an increase in the analytes monitored and/or frequency of sampling would be undertaken 

to confirm the magnitude and extent of the change in water chemistry and verify the change is a 

consequence of quarry activities. 

A spill management plan would be prepared and implemented at the quarry.  The plan would 

form part of the Quarryôs Hydrocarbon Management Plan. 
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5.2.6 Assessment of Impacts 

Based on data from 2003 and 2008, it has been concluded that Teralba Quarry operations do not 

have a significant impact on the water quality of the underlying groundwater.  This absence of 

impact is predicted to occur throughout the remaining life of the quarry. 

Groundwater is currently drawn from the Mine Adit Dam where groundwater exits from the 

adit and mixes with small quantities of surface water, a practice which is soon to cease.  The 

water from the Mine Adit Dam is used in simple physical processing (washing) operations. The 

quantity of groundwater used as make-up for the various on-site uses would decrease as a result 

of the re-use 70% of the water used in the processing plant.  Overall, the amount of 

groundwater reporting to the Mine Adit Dam and flowing off site would be comparable to 

existing levels.  This water would continue to flow via Murphôs drain to Lake Macquarie.  The 

absence of groundwater-related impacts in the past is expected to continue. 

The proposed quarry extension, through further exposing the Teralba Conglomerate would 

increase infiltration in the operational areas.  However, RCA (2011) concludes that given the 

large aquifer catchment size this would not have a significant effect. Notwithstanding, this 

observation, given direct flow and infiltration would occur from active extraction areas into 

underground voids, a monitoring program would be developed and implemented in order for 

impacts to be monitored (see Section 5.2.7). 

RCA (2011) concludes that the nearest licenced groundwater well (GW080494) located down-

gradient from the Project Site would be unlikely to be affected by the ongoing operation of 

Teralba Quarry. 

It is noted that all impacts described in this section effectively account for the overall 

groundwater system that has, to varying degrees, been influenced by the actions of the 

surrounding coal mining companies over many years. 

5.2.7 Monitoring 

A groundwater monitoring program would be prepared and implemented for water reporting to 

and/or discharging from the Mine Adit Dam.  This program would form part of the Soil and 

Water Management Plan for the quarry with all monitoring undertaken in conjunction with that 

proposed for surface water (see Section 5.3.7). 

Monitoring of water quality at the Mine Adit Dam would continue to be undertaken at monthly 

intervals for the following analytes currently being monitored.  

 pH 

 Electrical conductivity 

 Total Suspended solids 

 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 monitoring results would be reviewed following each monitoring round to identify trends 

which may indicate impacts and require adoption of additional mitigation.  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 WBM Pty Ltd 

(BMT WBM, 2011).  The full assessment is presented in Volume 1, Part 3 of the Specialist 

Consultant Studies Compendium.  Relevant information from the assessment is summarised in 

the following sub-sections. 

5.3.1 Introduction 

Based on the risk analysis undertaken by R.W. Corkery and Co Pty Limited for the Project 

(Section 3.5 and Table 3.7), the potential impacts on surface water requiring assessment and 

their unmitigated risk rating are as follows. 

 Reduced downstream surface water quality (high risk). 

 Reduction of recharge to groundwater systems (high risk). 

 Contamination of surface water due to suspended solids associated with 

processing operations (high risk). 

 Reduction of volume and flow rates of local surface water resources and 

subsequent availability to local downstream users (high risk). 

The DGRs issued by the former Department of Planning and requirements issued by the former 

Department of Environment, Climate Change and Water, and the New South Wales Office of 

Water (NOW), identified ñSurface Waterò as one of the key issues that required assessment 

within the Environmental Assessmentò. The assessment of impacts on surface water is required 

to include the following. 

 Detailed modelling and assessment of potential impacts on: 

ï the quality and quantity of existing surface water and groundwater resources; 

ï affected licensed water users and basic landholders rights; 

ï the riparian, ecological, geomorphological hydrological values of 

watercourses; and 

ï impacts to agricultural lands. 

 A detailed description of the proposed water management systems (including all 

infrastructure and storages) and water monitoring program. 

 A comprehensive description of measures to minimise all surface water 

discharges. 

 A detailed description of the measures to mitigate surface water impacts. 
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The following sub-sections describe and assess the 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 implementation of these safeguards and mitigation measures. 

5.3.2 The Existing Environment 

Local Setting 

Teralba Quarry is located within the Lake Macquarie catchment area with three localised 

catchments covering parts of the Project Site (see Figure 5.5).  Figure 5.5 displays the 

northeastern and southeastern catchments draining via un-named first and second order streams 

directly to Lake Macquarie. The first and second order streams in the western catchment drain 

into Cockle Creek, which in turn flows into Lake Macquarie. 

Project Site Catchments 

The Project Site incorporates seven sub-catchment areas as summarised in Table 5.5 and 

displayed on Figure 5.6. Sub-catchment areas A, B and C cover the existing Southern 

Extraction Area whilst Sub-catchment D is located south of the existing Southern Extraction 

Area in largely undisturbed bushland draining into Sub-catchment A via an ephemeral creek. 

Sub-catchments E, F and G are located north of Rhondda Road and are largely undisturbed 

bushland draining off site to the west (to Cockle Creek) or directly to Lake Macquarie via 

ephemeral creeks. The surface water characteristics of each sub-catchment area (including main 

flow paths and discharge points) are described in the following sub-sections.  

Table 5.5 
  

Project Site Sub-catchment Areas 

ID Location Description Approx. 
Area (ha) 

A Eastern side of existing Southern 
Extraction Area and proposed 
Southern Extension. 

Metromix Office, Downer EDI Asphalt Plant, sediment 
dams, flooded mine adit and undisturbed bushland 

 Runoff draining east off site and infiltrated 

48.0 

B Western side of existing 
Southern Extraction Area 

Existing Southern Extraction Area Quarry 

 Runoff stored and infiltrated 

26.9 

C Northern border of existing 
Southern Extraction Area 

Civilake Pugmill and undisturbed bushland 

 Runoff draining west off site 

8.8 

D South of existing Southern 
Extraction Area and proposed 
Southern Extension.  

Undisturbed bushland and electricity easement 

 Runoff draining northeast into Sub-catchment A and 
infiltrated 

47.0 

E North of Rhondda Road. Mid Pit 
Extraction Area. 

Undisturbed bushland and electricity easement 

 Runoff draining west off site 

22.9 

F Northern extent of Project Site. 
Proposed Northern Extension.  

Gun Club and undisturbed bushland 

 Runoff draining west off site 

12.9 

G Northeast extent of Project Site. 
Mid Pit Extraction Area.  

Undisturbed bushland and electricity easement 

 Runoff draining east off site 

20.4 

Source:  BMT WBM (2011) ï Table 2.1 
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Figure 5.5 Local Surface Water Catchments and Drainage 

A4/Colour 
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Figure 5.6 Project Site Surface Water Catchments and Drainage 

A4 / Colour  
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Surface Water Runoff 

Surface water runoff within the Project Site occurs following 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 well as undisturbed and 

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 permeability 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 extraction area 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 runoff currently reaches 

the Mine Adit Dam and mixes with water flowing from the mine adit before flowing off site.  

Overflow from the Mine Adit Dam flows eastward via an overgrown vegetated drainage line 

and a large pond formed by the railway embankment which then flows below the embankment 

into a near-straight concrete open channel referred to as Murphôs Drain.  It is noted that 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 drain has almost been permanent.  The 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 any purpose downstream from the Project Site 

before it flows into Lake Macquarie.  It is noted that downstream of the Project Site land falls 

within the SEPP 71 Coastal Protection zone with a SEPP 14 Coastal Wetland located at the 

mouth of Cockle Creek.  The existing Mid Pit Extraction Area and proposed Northern 

Extension drain to Cockle Creek in either a westerly or easterly direction.  

Sub-catchment A is the largest catchment within the Project Site and encompasses the eastern 

side of the existing Southern Extraction Area to the eastern boundary of the Project Site, as 

shown in Figure 5.7.  Sub-catchment A also contains a section of the proposed Southern 

Extension. Features of the sub-catchment area include: 

 Metromix office; 

 weighbridge; 

 stockpiles; 

 processing plant; 

 asphalt plant; 

 haul roads; 

 undisturbed bushland; 

 sediment dams; and 

 workshop. 

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

from this sub-catchment is collected and drained to Dam B through a series of formalised 

drainage paths. At present, excess flow from Dam B discharges via a pipe to the Mine Adit 

Dam. Excess flow from the Mine Adit Dam discharges off site to an unnamed creek, which in 

turn flows into a concrete drain, referred to as Murphôs Drain, draining directly to Lake 

Macquarie. 
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Figure 5.7 
  

Existing Runoff Flow Paths ï Sub-Catchment A 

 

 

 

 

 

Internal haul roads within this catchment are primarily unsealed, apart from the Downer EDI 

Asphalt Plant, with minimal formalised drainage systems present. 

Sub-catchment B and C encompass the current main conglomerate extraction area of the 

existing Southern Extraction Area, the Civilake pugmill in the southeast, and a small area of 

undisturbed bushland to the south.  The area features haul roads, a detention dam, old extraction 

pits, a holding dam and the pugmill. 

Surface runoff from Subcatchment B flows to numerous low points where short-term ponding 

and infiltration occurs. The majority of surface water is expected to infiltrate in all but the most 

extreme rainfall events due to the highly permeable ground surface. A small amount of runoff 

from the haul road is directed southwards towards a detention dam and an old extraction pit.  

A small amount of runoff from the surrounding rock escarpment drains into Dam G. Dam G is a 

holding dam for water pumped from the Mine Adit Dam for site water use such as raw feed 

washing, dust control and the Civilake pugmill.  



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

5-28 
 

R. W. CORKERY & CO. PTY. LIMITED 

 
 

In the vicinity of the pugmill, surface runoff from the internal haul road, stockpiles and steep 

rocky escarpment to the north drains to a storage dam for infiltration/evaporation.  

Surface runoff from the undisturbed bushland is diverted around the existing Southern 

Extraction Area to the west and off site via a small gully. The southern side of the gully 

comprises overburden from the quarry. 

Sub-catchment D is located to the south of the existing Southern Extraction Area and includes 

approximately one half of the proposed Southern Extension area, as shown in Figure 5.6. The 

sub-catchment is predominantly undisturbed bushland with a cleared power transmission line 

easement orientated north-northeast/south-southwest.   

Surface runoff within this sub-catchment collects in an ephemeral creek draining northeasterly 

towards Dam D located in Sub-catchment A.  The location of significant surface runoff flow 

paths within Sub-catchment D are shown in Figure 5.6. The confluence of these tributaries has 

been modified by the construction of Dam D and past practices of coal chitter placement, etc.  It 

is likely that collection and infiltration of runoff from this catchment would occur prior to 

runoff discharging into Dam D. 

 

Sub-catchments E and F are located north of Rhondda Road. Between them they contain the 

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 Road) along the southern boundary, a cleared power transmission line easement, 

an unsealed access track along the eastern ridge, and also 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, sediment dams and a truck wash are also present.  The 

land within Sub-catchments E and F fall from the eastern ridge and Rhondda Rd to several 

gullies. Surface runoff within this sub-catchment collects in these gullies, forming ephemeral 

watercourses which merge and drain off site to the west.  The gullies do not display any 

substantive bed and bank development reflecting the limited flow conveyed in the gullies.  

Sub-catchment G is located in the northeastern section of the Project Site and contains the 

eastern side of the existing Mid Pit Extraction Area, as shown in Figure 5.6. The catchment is 

predominantly undisturbed bushland but also contains a section of cleared power transmission 

line easement and an unsealed access track along the western ridge.  

Surface runoff within this sub-catchment collects in several gullies forming ephemeral 

watercourses which merge and drain off site to the east.  The 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 of water for the quarry is illustrated in Figure 5.8 and listed on 

Table 5.6. 
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Figure 5.8 
  

PROPOSED SITE WATER BALANCE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

It is important to recognise that a significant proportion of the water used on site would be 

re-circulated through the silt cells. The maximum harvestable rights dam capacity for the 

Project Site is 24.4ML. 
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Table 5.6 
  

Proposed Extensions ï Site Water Balance 

Water Use Flow Rate 
ML/yr 

Notes 

Processing Plant 

 - Inflows 

Raw Material Moisture 
Content 

 

32 

 

Assuming an average raw material extraction of 952 650t/yr, 
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 000t) 

Process Water Demand 1 243 Water demand estimated at 2kL/t (for 637 650t) minus 
product moisture content (32ML). 

Process waste water 
(slurry) 

1 020 Estimated at 80% of water used in plant i.e. 0.8 x 1 275ML. 

 - Outflows 

Final Product Moisture 
Content 

 

76 

 

Water in products placed in stockpile = 13%, i.e. 585 000t x 
0.13 = 76ML 

Moisture in products to 
customers 

23 Estimate based on 4% moisture in 585 000t of products 
= 585 000t x 0.04 = 23ML 

Seepage from stockpiled 
products 

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

Wheel Washes 

 

20 

24 

 

Estimates based on current uses by Metromix 

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 

Dam G 

Sediment Dams 

Products 

 

2 

13 

6 

Estimate for dams based on the surface area, annual 
average daily evaporation for the Williamtown RAAF weather 
station (no. 061078) and applying an adjustment factor for 
water bodies of 0.75.  

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 ï Modified after Table 3.3 
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5.3.4 Potential Impacts 

Both site clearing and general quarry operations have the potential to impact surface water 

quantity and quality by altering flow regimes and increasing erosion and sedimentation.   

Activities within Teralba Quarry potentially influencing surface water impacts include: 

 vegetation clearing; 

 topsoil and subsoil removal; 

 overburden removal; 

 conglomerate extraction; 

 hauling extracted raw feed; 

 processing and stockpiling;  

 hydrocarbon management; and 

 overburden and waste management. 

The potential impacts of these activities relate to both water quality and flow regimes.  Water 

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 5.9 displays the range of surface 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 Mine Adit Dam by a single 98L/s pump 

operating on water level sensors and pumped to the lined storage dam, Dam G. When wet 

processing is underway, water from Dam G would be transferred to the processing plant by a 

140L/s pump.  The pugmill sources water from Dam G using a separate smaller pump and 

pipeline (see Figure 5.8).  

Wastewater Management 

Wastewater from the on-site amenities is collected in a single enviro-cycle unit on site.  The 

waste water from the processing plant containing up to 9% solids would be pumped to 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 main existing and proposed erosion and sediment control measures on site are sediment 

dams.  The sediment dams would be regularly inspected and cleaned. 

 



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

5-32 
 

R. W. CORKERY & CO. PTY. LIMITED 

 
 

As vegetated areas are cleared, vegetation would be pushed to the down-slope side of the 

cleared area and temporarily stockpiled acting as a sediment barrier.  Reliance would be placed 

upon collection and diversion drains formed on the edges of internal haul roads. 

Given rainfall and runoff infiltrates quickly on site, Metromix has not found it necessary to 

install sediment fences, diversion drains and turbidity 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 (Landcom, 2004) guidelines for 

erosion and sediment control.  If 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 undertaken within the sediment dams, the 

effectiveness of the individual on-site erosion and sediment control works has not been 

established. 

No additional erosion and sediment controls would be required on the main site road or access 

point off Rhondda Road.  The main site access road to the existing Southern Extraction Area 

from Rhondda Road is a steep sealed road.  The existing and proposed truck wheel washes 

would each be operated with a water recirculation system to contain sediment and minimise the 

use of make-up water. 

The removal of vegetation would reduce 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 areas, however, such areas would be minimal. 

The Southern Extension will increase the volume of ground infiltration.  As the current ridge 

between Sub-catchment A and Sub-catchment D is extracted.  The volume of rainfall runoff 

draining to the Sub-catchment A sediment dams will be reduced. 

Surface water runoff within the proposed Southern Extension Area is to be detained and 

infiltrated through the conglomerate in 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 off site of sediment-laden water in accordance with the 

Blue Book (Landcom, 2004) guidelines for sediment retention dams.  Sediment retention dams 

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

Spill Containment 

The site contains a bunded fuel bay incorporating one 15 800L and one 27 400L diesel fuel 

tank.  The funding has been constructed in accordance with AS 1940 (2004).  Oil drums are 

also stored in a neighbouring bunded shed.  Both bunded areas are bordering Dam H.  A spill 

containment kit is present on site which is located in the nearby workshop.  Metromix would 

prepare a spill management plan addressing 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 sediment dam volumes have been estimated based on the Blue Book (Landcom, 

2004) approach for Type D soils and the following criteria. 

 Designed to contain runoff from a 5-day 90
th
 percentile storm event. 

 Designed with an embankment and spillway to remain structurally sound in a 1 in 

50 year storm event. 

Sediment dam volumes have been estimated for the following sub-catchment areas, which 

differ to those outlined in Section 5.3.2, as they are bound by the catchment areas and not the 

Project boundaries. 

 Existing Sub-catchments: 

ï Southern Extraction Area (Sub-catchment B), i.e. extraction area 

ï Southern Sediment Dams (Sub-catchments A and D), i.e. Dams B, C, D, E, F 

and H 

ï Mid Pit Extraction Area (portions of Sub-catchments E and G, limited to the 

Extraction Area), i.e. Dams B, C, D, E, F and H 

 Proposed Sub-catchments: 

ï Southern Extraction Area 

ï Southern Sediment Dams 

ï Northern Extension  

The sediment dam volume is taken to be the sum of the settling zone and sediment storage 

zone. Preliminary estimates of sediment dam volumes for each extraction area are provided in 

Table 5.7. 

Table 5.7 
  

Preliminary Sediment Dam Volumes 

Sub-catchment 
Disturbed 

Catchment Area 
(ha) 

Total Catchment 
Area 
(ha) 

Sediment Dam 
Volume 

(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) ï Table 5.2 
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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 controls.  The 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 water would be appropriately 

managed to ensure all sediment-laden water (exceeding relevant criteria) is retained on site, 

thereby ensuring an acceptable level of impact in the watercourses beyond the Project Site. 

Metromix would achieve the acceptable level of impact through the adoption of a 

comprehensive range of on-site 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 impacts of such changes would be negligible given the existing and ongoing 

dominance of infiltration of rainfall and runoff rather than stream flow. 

It is noted that Metromixôs proposed water management involving the direct recycling of 

process water would result in 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 flowing from the Project Site. 

5.3.7 Monitoring 

Metromix would adopt a monitoring program to review the effectiveness of all erosion and 

sediment controls and ensure any off-site discharge is monitored and reported in accordance 

with the relevant conditions of its environmental protection licence. 

It is proposed to monitor water quality at six locations throughout the life of the ongoing quarry 

ï see Figure 5.9.  One of the monitoring locations is the Mine Adit Dam, the dam to be 

monitored for groundwater quality would continue to be monitored by Coal and Allied 

Industries Limited as part of its EPL 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 measured elsewhere on site albeit at a reduced level of frequency.  Two of the 

five locations are within the sediment control system in Catchment A, i.e. at Dam H and below 

Dam B.  The other three locations are north of Rhondda Road within the three key sediment 

dams. 
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Figure 5.9 Surface Water Management and Monitoring 

A4 / Colour  
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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 stages overflow from the dam(s) is unlikely. 

Metromix may from time to time undertake monitoring of the sediment dams within 

Catchment A principally to determine the efficiency of the dams, if required.  All surface water 

monitoring would be set out in a site specific water monitoring plan completed following the 

receipt of project approval. 

5.4 FLORA 

The flora assessment for the Project was undertaken by Idyll Spaces Environmental 

Consultants (Idyll Spaces, 2011).  The full assessment is presented in Volume 1, Part 4 of the 

Specialist Consultant Studies Compendium.  Relevant information from the assessment is 

summarised in the following sub-sections. 

5.4.1 Introduction 

The risk analysis undertaken by R.W. Corkery and Co Pty Limited, presented in Section 3.5 

and Table 3.7, has identified the following potential impacts on flora (and fauna) relevant to the 

proposed Teralba Quarry Extensions. 

 Removal of threatened flora and fauna species identified at the site through 

clearing activities (extreme risk). 

 Loss of local and regionally important threatened species (flora and fauna) 

(extreme risk). 

 Reduced local and regional biodiversity (extreme risk). 

The following sub-sections describe and assess the existing threatened species and their habitat, 

identify the ecological management issues, 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 and offset strategies. .  The study area for the flora assessment is defined as all 

vegetation potentially impacted by the proposal, including that proposed within the biodiversity 

offset.  This covers the Metromix lease area as well as the corridor for the proposed 33kV 

powerline immediately north of the Project Site (see Figure 5.10). 

5.4.2 Study Methodology 

5.4.2.1 Introduction 

The study methodology involved a review of available literature and databases to gain an 

appreciation of the vegetation on and surrounding the Project Site and the threatened species or 

endangered ecological communities that could be present or have been recorded on or 

surrounding the Project Site. 
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5.4.3 Background Research 

5.4.3.1 NPWS Mapping 

Vegetation communities mapped within the study area by NPWS include:  

 Coastal Foothills Spotted Gum ï Ironbark Forest (NPWS map unit 15);  

 Coastal Plains Smooth barked Apple Woodland (NPWS map unit 30); 

 Alluvial Tall Moist Forest (NPWS map unit 5); and 

 Coastal Plains Scribbly Gum Woodland (map unit 31). 

Two of these communities, Coastal Foothills Spotted Gum ï Ironbark Forest and Coastal Plains 

Smooth Barked Apple Woodland Vegetation Community, are mapped as occupying most of the 

study area.  Both communities are identified as regionally significant habitat by of Lake 

Macquarie City Council (City of Lake Macquarie, 2008), but 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 Woodland. 

5.4.3.2 National Database Searches 

The EPBC Act online database Protected Matters Search Tool predicts that six flora species of 

national environmental significance, or their habitats, may occur within 2km of the study area 

centroid ï 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:  Idyll Spaces (2011) ï Table 3 

 

No threatened ecological communities representing matters of national environmental 

significance under the EPBC Act are predicted to occur.  

5.4.3.3 NSW Database Searches 

The Wildlife Atlas of NSW database (extracted 2 December 2010) contains 4 775 flora records 

within 5km of the Project Site, of which 1 145 are threatened flora representing six species. 

Table 5.9 presents a summary of the threatened flora species records within 5km of the study 

area.  



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

5-38 
 

R. W. CORKERY & CO. PTY. LIMITED 

 
 

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:  Idyll Spaces (2011) ï Table 4 

 

The Wildlife Atlas of NSW lists five Endangered Populations known to occur in the catchment 

and/or Local Government Area (LGA), namely: 

 Leionema lamprophyllum subsp. obovatum population in the Hunter Catchment; 

 Cymbidium canaliculatum population in the Hunter Catchment; 

 Acacia pendula population in the Hunter catchment; 

 Eucalyptus parramattensis C. Hall. subsp. parramattensis in Wyong and Lake 

Macquarie local government areas; and 

 Eucalyptus camaldulensis population in the Hunter catchment. 

5.4.4 Field Investigations 

5.4.4.1 Field Surveys 

Intensive flora surveys of the study area have been undertaken by Greg Elks of Idyll Spaces and 

Anne Clements & Associates over a 16 year period extending from January 1995 until 

early 2011.  These surveys, which have involved both systematic survey and survey targeting 

threatened flora are summarised in Table 5.10. 

Table 5.10 
  

Summary of Flora Survey Personnel, Dates, Types and Locations 

Page 1 of 2 

Surveyor Date Survey Type Sample Location 

Anne Clements 
& Associates 

January, April 
and June 1995 

systematic 13 x 0.03ha transects South & west of existing 
quarry 

targeted 14 x 0.03ha spot 
locations 

South & west of existing 
quarry 

Anne Clements 
& Associates 

September 2002 

systematic  25 x 0.03ha transects across study area 

systematic 2 x 0.03ha transects Rehabilitation area 

targeted 8 x 0.03ha spot locations across study area 

 



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

 
R. W. CORKERY & CO. PTY. LIMITED 

 

5-39 

 

Table 5.10 (Contôd) 
  

Summary of Flora Survey Personnel, Dates, Types and Locations 

Page 2 of 2 

Surveyor Date Survey Type Sample Location 

Anne Clements 
& Associates 

November 2008 

systematic  4 x 0.04ha quadrats across study area 

targeted parallel search  Proposed Southern & 
Northern Extensions 

targeted 0.03ha spot search around Tetratheca juncea 
record 

G. Elks 

January 2011 

targeted 6 random transects across study area 

targeted 4 extended spot locations around Tetratheca juncea 
records 

March  2011 systematic & 
Biometric  

11 nested quadrats across study area 

Source:  Idyll Spaces (2011) ï Table 2 
 

Anne Clements & Associates 

The first survey, undertaken by Anne Clements & Associates, sampled areas to the south and 

west of the extraction operations (within the Southern Extension Area) in January, April and 

June 1995. Another survey undertaken by Anne Clements & Associates in September 2002 

sampled vegetation across the Project Site by means of 27 x 0.03ha transects and targeted 

searches at eight spot locations. A further survey by Anne Clements & Associates in November 

and December 2008 sampled the vegetation in eight 0.04ha quadrats and targeted searches 

during two months of the peak flowering time for Tetratheca juncea. 

Targeted searches for Tetratheca juncea were undertaken on 15 and 16 November 2008 and 18 

and 19 December 2008 by Anne Clements & Associates.  Two persons searched parallel 

transects at 10m to 15m spacings.  The parallel transect searches covered the whole of the 

Project Site, as well as other areas including where Tetratheca juncea had previously been 

recorded in September 2002 and rehabilitation areas in the east of the Project Site. 

During the November 2008 survey, the relative frequency for all species detected was recorded.  

The percentage cover of exposed ground (bare soil and rock) and leaf litter, and the 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. 

 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 species in the quadrats was assessed by recording the 

presence/absence of each species in each of four 5m x 5m subquadrats nested within each 

10m x 10m subquadrat. 
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Idyll Spaces  

Targeted searches for flora listed in the DGRs were undertaken along eight transects on 11 and 

12 January 2011 by Greg Elks of Idyll Spaces Environmental Consultants.  Total transect 

search time was 8.3 hours, total transect search distance was 1.3km.  The study area was also 

surveyed on 23, 24 and 25 March 2011 by Greg Elks of Idyll Spaces Environmental 

Consultants. 

Cover-abundance scores were recorded for all species detected by grid search in eleven 0.04ha 

quadrats more or less randomly located within strata of the Project Site. 

Percentage foliage cover of exotics and cover of native overstorey, 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 number of 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 of Tetratheca juncea identified by Clements were relocated and counted. 

A supplementary targeted survey for Tetratheca juncea and Grevillea parviflora was 

undertaken along 2km of transect over six hours on 6 September 2011.  The transect covered 

the area to be impacted and along the cleared transmission line easements, where OEH has 

indicated the species is known to occur elsewhere in the region.  Grevillea parviflora was not 

detected by this survey or by previous surveys undertaken by Clements (2002, 2008) during the 

flowering period.  Neither Tetratheca juncea nor Grevillea parviflora were 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 Foothills Spotted Gum ï 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 2002. 

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

One species of National and State conservation significance was recorded, namely Tetratheca 

juncea, listed as Vulnerable under the Commonwealth EPBC Act and the NSW TSC Act.  Five 

populations of Tetratheca juncea were identified toward the western end of the Southern 

Extension and on the south-facing slope. Two previously located populations in the southeast of 

the Southern Extension, recorded in 2002, were not relocated in the 2008 targeted search. The 

2008 targeted search identified a total of 124 clumps; populations varied in size from 2 to 

64 clumps.  Two clumps of Tetratheca juncea were recorded in the rehabilitation area. 
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One regionally significant plant species, Macrozamia flexuosa, was recorded. This species is 

listed as a regionally significant species by NPWS (2003). This species was recorded in 

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

Three noxious weed species (Ageratina adenophora, Cortaderia selloana and Lantana camara) 

were recorded. 

Idyll Spaces  

Two forest vegetation communities (after Walker and Hopkins, 1990) were identified and 

mapped by Idyll Spaces as dominant within the study area, namely:  

 Spotted Gum - White Mahogany - Grey Ironbark Open Forest & Woodland; and 

 Blue Gum - White Stringybark Shrubby Open Forest.  

Figure 5.10 presents the mapped locations of these vegetation communities on the Project Site. 

Table 5.11 lists the key species of the two vegetation communities and their distribution 

throughout the Project Site. 

No vegetation communities of National or State conservation significance were recorded within 

the Project Site. 

Community descriptions and distributions are presented in Table 5.11 and are displayed on 

Figure 5.10. 

Table 5.11 
  

Key Species and Distribution of Vegetation Communities in the Study Area 

Community Key species Distribution 

Spotted Gum ï 
White Mahogany ï 
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 ï 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:  Idyll Spaces (2011) ï Table 5 
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Figure 5.10 Vegetation Communities 

A4 / Colour 
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In January 2011, Tetratheca juncea, previously recorded on the Project Site by Clements (2008) 

and listed as vulnerable under the Commonwealth EPBC Act and the NSW TSC Act, was 

identified by targeted search in January 2011. Four of the five populations of Tetratheca juncea 

identified by Clements (2008) were relocated, however, no new occurrences of Tetratheca 

juncea were detected.  The 2011 targeted search identified a total of 77 clumps, with 

populations varying 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 juncea recorded in 2008 in the rehabilitation area, one has subsequently been 

smothered by fallen vegetation.  Figure 5.11 presents the locations of Tetratheca juncea sub-

populations within the Project Site. 

In September 2011, all populations identified by Clements (2008) were resurveyed and eight 

new sub-populations were detected in the southern part of the Project Site.  These included 74 

new clumps. 

One regionally significant plant species, Macrozamia flexuosa, originally identified by 

Clements (2008) was recorded as occurring in two survey quadrats. 

The three noxious weed species (Ageratina adenophora, Cortaderia selloana and Lantana 

camara) originally identified by Clements (2008) were also recorded. Ageratina adenophora and 

Lantana camara were widespread and common in moist sheltered positions. 

The cleared areas of the Project Site comprise roads and access routes which are mostly devoid 

of vegetation, power line easements occupied by mixed grasslands with some native grasses 

and scattered seedlings, and cleared low lying areas dominated by exotic grasses associated 

with two artificial aquatic habitats formed by dams.  It was established by Idyll Spaces (2011) 

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

5.4.5 Issues of Conservation Significance 

5.4.5.1 Threatened Flora Species 

One flora species of National and State conservation significance was recorded, namely 

Tetratheca juncea, listed as Vulnerable under the Commonwealth EPBC Act and the NSW TSC 

Act.  Five sub-populations of Tetratheca juncea were identified in the Southern Extension 

toward the western end of the area and on the south-facing slope.  Two clumps of Tetratheca 

juncea were recorded in the rehabilitation area. 

Figure 5.11 records the location of Tetratheca juncea identified within the study area. 

5.4.5.2 Endangered Populations and Ecological Communities 

Callistemon linearifolius and Grevillea parviflora subspecies parviflora, listed as Vulnerable 

under the TSC Act, known to occur in the locality and associated with the Spotted Gum - White 

Mahogany - Grey Ironbark Tall Open Forest & Woodland vegetation community, have not 

been recorded within the Project Site despite targeted searches. The possibility of their 

occurrence has subsequently been identified by Idyll Spaces (2011) as low. 
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Figure 5.11 Tetratheca juncea Sub-populations 
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No flora species characteristic of the Endangered Populations identified in Section 5.4.3.3 as 

known to occur in the catchment or LGA were recorded in the Spotted Gum - White Mahogany 

- Grey Ironbark Tall Open Forest & Woodland vegetation community during the survey work 

completed in the study area.  

5.4.5.3 Regionally Significant Plant Species 

One regionally significant plant species, Macrozamia flexuosa, was recorded. This species is 

listed as a regionally significant species by NPWS (2003). This species was recorded in six 

transects in 2002, two quadrats in 2008 (Clements, 2008) and in two survey quadrats in 2011 

(Idyll Spaces, 2011). 

Flora species characteristic of the EEC Lower Hunter Spotted Gum - Ironbark Forest in the 

Sydney Basin Bioregion, occur in the Spotted Gum - White Mahogany - Grey Iron Bark Open 

Forest and Woodland.  However this EEC is not mapped by NPWS (2003) as occurring within 

the Lake Macquarie LGA.  Furthermore, the floristics of both the overstorey and the 

understorey of the Spotted Gum - White Mahogany - Grey Ironbark Open Forest & Woodland 

of the study Area differ significantly from those of the EEC and the study area occurs on soil 

types not listed in the determination as occupied by the EEC. It is concluded that the EEC 

Lower Hunter Spotted Gum - Ironbark Forest in the Sydney Basin Bioregion is unlikely to 

occur within the study area. 

Blue Gum - White Stringybark Shrubby Open Forest comprises an open forest to about 25m tall 

and is classified by OEH (2011) as Sydney Blue Gum Moist Shrubby Open Forest on coastal 

ranges of the North Coast and northern Sydney Basin. With Eucalyptus globoidea replacing 

E. acmenoides, and E. microcorys largely absent, it more closely resembles the regional 

vegetation type, Coastal Narrabeen Moist Forest (NPWS, 2003). 

5.4.5.4 Koala  Habitat 

Based on the occurrence of koala feed trees, Grey Gum and Tallowood, which represent >15% 

of all trees present on the study area, the study area is considered to represent potential Koala 

habitat as defined in SEPP 44 (Kendall, 2011). Extensive field survey targeting the koala 

conducted by Kendall and Kendall Ecological Services did not confirm its presence and 

therefore the study area is not considered core Koala habitat as defined in SEPP 44. 

5.4.6 Design and Operational Safeguards 

The following design and operational safeguards and management measures would be 

employed on the Project Site to minimise and manage impacts to native flora from the proposed 

operations within the Project Site. 



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

5-46 
 

R. W. CORKERY & CO. PTY. LIMITED 

 
 

5.4.6.1 Biodiversity Offsets 

It is proposed that 118ha of retained vegetation would be legally protected and managed as a 

biodiversity offset of the clearing of 28.7ha for the quarry extensions and associated 

infrastructure.  Metromix has received approval from the landowner to legally establish the 

biodiversity offset on the property.  Figure 5.12 presents the proposed offset areas including 

vegetation to be removed, retained and enhanced as indicated in Table 5.12.  It is noted that the 

118ha of remnant vegetation to be retained in legal perpetuity represents approximately 80% of 

the native vegetation remaining on the entire property.  The ratio of native vegetation to be 

included in the biodiversity offset is 4.1 times the area of native vegetation that would be 

removed in the development of the Southern and Northern Extensions. 

Table 5.12 
  

Areas of Vegetation to be Removed and Retained 

 Area 
(ha) 

Dimension 
(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 1 400 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:  Idyll Spaces Environmental Consultants (2011) ï Modified after Table 7 

 

The area of offsets identified at the Teralba Quarry is considered against ñThe Principles for the 

use of Biodiversity offsets in NSWò as presented in Appendix II of ñThe Guidelines for 

Biodiversity Certification of Environmental Planning Instruments ï Working Draftò published 

by the former Department of Environment, Climate Change and Water in April 2007 (now 

OEH Offset Principles).  The proposed Biodiversity Offset Strategy is considered against each 

of the thirteen OEH offset principles as follows. 

1. Impacts must be avoided first by using prevention and mitigation measures 

The quarry footprint has been designed to minimise clearing of native vegetation 

and to avoid sub-populations of the threatened flora species Tetratheca juncea. 

2. All regulatory requirements 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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