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1.0 INTRODUCTION 

1.1 Objectives  
This Landfill Environmental Management Plan (LEMP) describes the operating and management procedures 
for waste disposal and general operation of the Whytes Gully Resource Recovery Park (RRP) (the site).  The 
site is operated by Wollongong City Council (Council).  The LEMP has been prepared to provide easily 
accessible procedures for environmentally sound and operationally efficient management of the site. 

The LEMP will specifically serve as: 

 A management tool for site operation; 

 A means of identifying and concentrating on the key operational, environmental and rehabilitation 
issues; 

 A guidance document for monitoring and reporting; and 

 A guidance document for interaction with relevant Government authorities such as the NSW 
Environment Protection Authority (EPA) and NSW Department of Planning and Environment. 

This plan follows the expected format of a Landfill Environmental Management Plan and the criteria 
established in the NSW Environmental Guidelines: Solid Waste Landfills (EPA, 1996). 

This LEMP is considered a working document that will be updated by Council on a regular basis as 
management requirements change.  The document will be reviewed on an annual basis to identify sections 
requiring revision. 

A Landfill Extension Environmental Management Plan was prepared by Maunsell Pty Ltd in 1998 (Maunsell 
1998).  This LEMP supersedes the document prepared by Maunsell. 

The WGRRP is subject to Environment Protection Licence (EPL) 5682 and the conditions of the Project 
Approval (project reference number 11_0094) issued by the Department of Planning and Environment in 
April 2013 (refer Appendix A). The conditions of Project Approval require a number of sub-plans to be 
presented in the LEMP, and specifically Schedule 5 Condition 3 which requires an update of the draft LEMP 
(prepared for the EA) to be provided to the satisfaction of the Director-General prior to commencement of 
operation. 

1.2 Document Structure 
The document has been structured to encourage its use on a day to day basis and to outline the procedures 
required to manage key environmental factors pertaining to operation of the WGRRP. 

The document addresses the benchmark techniques outlined in the NSW Environmental Guidelines: Solid 
Waste Landfills (EPA, 1996) and follows a structure that encourages its use by operational staff.  The 
document structure is summarised as follows: 

Section 2 – Site Overview 

This Section describes the natural setting (geological, hydrological, climate, etc.) of the site as well as its 
history. 

Section 3 – Operations Overview 

This section describes the current and proposed operations of the site.  It elaborates on the landfill design 
and describes the proposed filling plan of the site and discusses how the landfill life is maximised by 
measures such as recycling and resource recovery. 

Section 4 – Structure and Responsibilities 
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This section outlines the organisational and management structure of the facility and outlines responsibilities 
for key staff members. 

Section 5 - Gatehouse Operations 

This section outlines the procedures for operation of the gatehouse, in particular how the receipt of materials 
is managed, how customers are managed and how the quality of received waste is controlled.  The section 
also describes the management of tyres and the cleaning of vehicles. 

Section 6 - Filling Operations 

This section describes the efficient management of tip face operations including waste filling, fillings plans, 
compaction of waste and covering of waste. 

Section 7 - Water Quality Management 

This section describes how surface water, groundwater and leachate are managed and how the offsite 
impact of water is minimised.  Contingency measures for remediation of groundwater and surface water 
impacts are discussed.  The section describes a detailed water monitoring program. This section also 
addresses the requirements of Schedule 4, Condition 18 of the Project Approval. 

Section 8 - Air Quality Management 

This section describes control measures to reduce air emissions, in particular landfill gas emissions, 
originating from the site operation and outlines a monitoring program as well as contingency measures for 
remediation of air pollution. 

Section 9 - Hazards and Loss of Amenity 

This section outlines management procedures to control the impact of the facility on the amenity of 
stakeholders and to reduce other hazards originating from the facility.  The main impacts of the site on 
amenity of stakeholders are security, litter, dust, pests, vermin, noxious weeds, odour, noise, traffic impacts 
and fires. 

Section 10 - Site Closure 

This section outlines the proposed approach for site closure and rehabilitation. 

Section 11 - Reporting 

This section outlines the reporting requirements at the facility both internally and externally. 

Section 12 - References and Bibliography: 

This section summarises the relevant reference documents for this LEMP. 

1.3 Consultation  
This report was sent to and reviewed by the following authorities:  

NSW Department of Primary Industries Office of Water – June 2014. Feedback received 28 July 2014 

NSW Environmental Protection Authority – August 2014. Feedback received on 22 August 2014 

NSW Department of Planning and Infrastructure – August 2014. Feedback received 2 September 2014 

 All comments and feedback has been incorporated into this document.  
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2.0 SITE OVERVIEW 

2.1 Site Description 
2.1.1 Regional Setting 
The Wollongong Local Government Area (LGA) is located 80 kilometres south of Sydney and covers 
approximately 714 km2. Wollongong LGA is bordered by the Royal National Park to the north, Lake Illawarra 
to the south, the Tasman Sea to the east and the Illawarra escarpment to the west. 

WGRRP is located approximately 10 km to the south west of the Wollongong CBD and is approximately 
65 ha in size. Figure 1 identifies the WGRRP regional context and local government area. 

2.1.2 Site Location  
The WGRRP is located on Reddalls Road, Kembla Grange NSW (refer Figure 2). The site is generally 
bounded by Reddalls Road to the south and west, rural residential lands to the north, north-east and north-
west, and a water treatment plant to the south east. An industrial area lies to the south of Reddalls Road and 
Dapto Creek lies to the west. 

The residential suburb of Farmborough Heights is located approximately 360 m to the north east over a 
ridgeline.  Two individual residences are located within 120 m of the site boundary. 

2.1.3 Site Ownership, Zoning and Tenure Details 
The site is located approximately 10 kilometres to the south west of the Wollongong Central Business 
District, on Reddalls Road, Kembla Grange, and within the Wollongong City Council LGA. 

The WGRRP is owned by Council and consists of: 

 Part Lot 501, DP 1079122; 

 Lot 502, DP 1079122; 

 Lot 2, DP 240557; 

 Lot 52, DP 1022266; 

 Lot 53, DP 1022266; and 

 Lot 51, DP 1022266. 

This land is zoned as IN2 Light Industrial under the Wollongong Local Environment Plan (West Dapto) 2010 
(LEP).  

2.1.4 Surrounding Land Uses 
The surrounding area is identified as follows: 

 To the north and north east is zoned E1 and E2 to predominantly to identify and protect the escarpment 
area. 

 To the North West and west is zoned RU2 (Rural Landscape). Isolated residential properties are also 
scattered through this zoning. 

 To the west is zoned E3 (Environmental Management) to protect potential watercourses.  

 To the south is zoned IN3 (Heavy Industrial). Use is generally low intensity light industrial. 

To the east is zoned IN2 (Light Industrial) land. 
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2.2 Site History and Development 
All locations referred to in this section are shown in Figure 3 –Site Layout.  

The Whytes Gully RRP was established in 1984 at a site known as Whyte’s farm. As identified within 
“Environmental Impact Statement – Proposed Waste Disposal Depot at Reddalls Road West Dapto” 
prepared by Scott and Furphy in 1982 (Western Gully EIS), the site is defined by two gullies known as the 
western and eastern gullies separated by a central north-south trending ridgeline. Whyte’s farm initially 
comprised an area of 35.6 ha of mostly cleared, improved grazing land owned by Mr Whyte for a period of 
approximately 40 years prior to the sites development as a landfill.  

An area of land to the south of Whyte’s farm adjacent to the Eastern Gully was also purchased by 
Wollongong City Council to accommodate the Whytes Gully RRP development as a landfill. A stockyard 
remains near the central western boundary of the site which is remnant from this prior use. 

2.2.1 Western Gully 
Development consent for landfilling in the Western Gully was granted in 1984, in accordance with the 
Western Gully EIS. Landfilling commenced in the Western Gully in 1984. 

Site Preparation – It is understood that colluvium and residual soil were stripped from the natural slopes 
during preparation works prior to landfill being placed in the area.  From discussions with Council staff 
involved in this stripping operation it appears that the natural slopes are likely to have been almost 
completely stripped to rock head, but that colluvium and residual soil were not removed to full depth at the 
base of the natural slopes. 

Lining - The Western Gully Landfill is unlined. 

Leachate Collection –Collection of leachate was originally through a central 100 mm diameter perforated 
pipe located at the base of the landfill.  From discussions with Council staff we understand that this pipe did 
not have filter protection and became non-functional early on during the filling process.   These discussions 
also indicate that an alternate leachate collection system was constructed where leachate collection horizons 
were established successively at approximate 5 m vertical intervals within the landfill mass comprising a 
network of finger drains.  At the low point on each horizon, flows in the finger drains enter a shallow 300 mm 
concrete or HDPE pipe and are conveyed to the base of the landfill batter. At the toe of the landfill batter the 
shallow 300 mm pipe extends through the landfill bund wall to the current leachate collection pit near the 
current landfill access road, from where it is transferred to the leachate collection ponds. 

Irrigation of leachate is also understood to have historically been undertaken on the Western Gully Landfill 
but has not been practiced in recent years.  

Volume - The Western Gully Landfill received approximately 980,000 cubic meters (cu.m.) of waste during 
its 9.5 year life from 1984 to 1993 (Forbes Rigby, 2001).  

Filling  - Landfilling commenced following the construction of a large soil bund wall at the toe of the landfill 
with a height of 5 m and a crest elevation of RL 35 m . The bund wall extends from one side of the Western 
Gully to the other. After site preparation, waste was subsequently placed in the gully behind the bund wall. 
Once waste was placed to the height of the bund wall, a second, smaller, bund wall was placed to a height of 
approximately 37.5 m AHD. Waste was then placed to the crest level of the second bund wall. This filling 
technique of bund construction followed by waste filling was continued throughout the life of the landfill with 
each bund wall being approximately 2.5 m high.  The maximum waste thickness is approximately 30 m. 

Bund wall and cover material was won from site preparation works prior to filling of each lift. The external 
bund wall surfaces were subsequently vegetated following completion of each lift. 

Capping – the Western Gully Landfill is covered with a varying depth of cover materials comprising generally 
low to medium plasticity sandy clay ranging in thickness from 0.3 m to 2.5 m (Golder 2012).  
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Profile - The profile of the landfill batter comprises an average surface slope of approximately  20% with 
indistinct benches at approximate 5 m to 10 m vertical intervals.  The landfill surface above RL 80 m has 
gentler slopes, generally flatter than 10%. 

Footprint – The approximate footprint of the Western Gully landfill is 10 ha. 

2.2.2 Eastern Gully 
Development consent for landfilling in the Eastern Gully was granted in 1993 in accordance with the “Whytes 
Gully Landfill Extension Environmental Impact Statement” undertaken by Maunsell in 1992 (Eastern Gully 
EIS). 

Site Preparation -   As with the Western Gully we understand that colluvium and residual soil were stripped 
from the natural slopes during preparation works prior to landfill being placed in the area.  From discussions 
with Council Staff involved in this stripping operation it appears that the natural slopes are likely to have been 
almost completely stripped to rock head, but that colluvium and residual soil were not removed to full depth 
at the base of the natural slopes.   

Leachate Barrier - The Eastern Gully Landfill was constructed as a lined landfill, with the barrier component 
of the lining system comprising a high density polyethylene (HDPE) geomembrane liner (2 mm 
thickness).   The HDPE geomembrane liner has a textured surface in sloped areas to enhance landfill 
stability.   

The HDPE geomembrane liner is underlain by a groundwater drainage layer comprising an approximate 
500 mm thick fine gravel layer that is intended to collect any groundwater seepage from natural materials 
below the liner.  This layer incorporates a 100 mm diameter collection pipe that drains by gravity to a surface 
water pond at the toe of the Eastern Gully Landfill.   Sampling shows that water collected in the groundwater 
system may be impacted by leachate. We understand that when high water levels develop in the surface 
water pond, it is pumped to the leachate management system. 

Leachate Collection - The HDPE geomembrane liner is overlain by a blanket leachate drainage layer 
comprising an approximate 300 mm thick clean sand layer.  This layer incorporates two 300 mm diameter 
leachate collection pipes that drain by gravity to the toe of the landfill – one pipe drains Stage 1 and the other 
pipe drains Stage 2 (refer below for stage description).  Collected leachate is transferred to leachate ponds.  

Filling - has been undertaken in four stages. Stage 1 commenced in 1993 and was located in the upper 
portion of the Eastern Gully. Stage 2, located on the lower section of the Eastern Gully commenced in 2001.  
Stages 1 and 2 together received approximately 1,250,000 cu.m. of waste to the year 2004. Stage 3 is 
located over the Stage 1 and Stage 2 filling area and had an estimated 610,000 cu.m. capacity over a five 
year period (2004 to 2009). Stage 4, located in the upper portion of the gully over Stage 3 and Stage 1 is 
currently underway and has an estimated 750,000 cu.m. capacity over a four year period (2009 to 2013) with 
completion of filling expected in 2013 (Forbes Rigby, 2001 and WCC Drawing No. 1475, 2004, Survey 
Drawings KFW dated December 2000, December 2001, June 2004 and December 2009 drawing numbers 
2982, 3156, 3705, 4600 respectively). 

Capping - Capping materials encountered had a variable composition of materials throughout the existing 
cap.  The thickness of the capping observed by Golder (2012a) ranged from 0.1 m (GAHA04) to 0.6 m 
(GAHA01) across the Eastern Gully Landfill.   

Profile - The current landfill batter has an average slope of approximately 25%  and is terraced with benches 
at 2 m to 3 m vertical intervals, bench widths at 3m to 5m, and slope inclinations of 2H:1V to 3H:1V between 
benches. 

Refer to Appendix B for drawings of the Western Gully and Eastern Gully Landfill. 

2.2.3 Site Access 
Access to the Whytes Gully RRP has changed several times during its operation based on changes to the 
alignment of Reddalls Road and changes to the site access point. Prior to site development, Reddalls Road 
turned to the North West to the east side of Glengarry Cottage. A section of the road was realigned around 



LANDFILL ENVIRONMENTAL MANAGEMENT PLAN 

  

September 2014 
Report No. 117625003_061_R_Rev2 6 

 

the time of commencement of landfilling such that the road continued wesTWArd to the south of Glengarry 
Cottage and then turning north between the current Materials Recycling Facility (MRF) location and 
Glengarry Cottage.  

At the time of commencement of the Eastern Gully Landfill it was recognised that the location of Reddalls 
Road presented difficulties for the long term development of the landfill and for local residents who had to 
pass through the facility to access the local road network. To address these issues Reddalls Road was 
deviated to the south west in 2001 after preparation of the “Review of Environmental Factors for Proposed 
Deviation of Reddalls Road, Kembla Grange” (REF) in 2001.  The REF states that the Wollongong City 
Council LEP (1990) would allow such works to proceed without development approval.  

In 2007 the current entrance and weighbridge was approved and located to the west of the existing MRF and 
east of the Leachate Treatment Plant.  

The currently disused weighbridge is located on the main site access road near the oil recycling area and the 
intersection with old Reddalls Road. This facility consists of the pitless weighbridge (approximately 16 m by 
5 m), a concreted traffic island (approximately 50 m in length) and a weighbridge office. Reinforced concrete 
slabs associated with the discussed weighbridge are 100 mm thick (underneath the weighbridge) and 
200 mm thick on either end of the weighbridge with footings up to 800 mm thick. Vehicles currently 
accessing the landfill and the materials drop off areas pass by the disused weighbridge.  This weighbridge 
and foundations will be demolished during construction of the project. 

The existing landfill access road is a two-lane, paved road extending approximately 1.7 km from the existing 
weighbridge at approximate elevation RL 20 m to the northern edge of the Eastern Gully Landfill at 
approximate elevation RL 75 m. The road traverses existing Western Gully waste for a distance of 
approximately 250 m at approximate elevation RL 65 m. Access tracks suitable for 4WD vehicles extend: (a) 
from the landfill toe up the central ridge to the landfill access road; and (b) up the eastern ridge.  

2.3 Environmental Setting 
2.3.1 Topography 
The landfill is sited on a south facing slope, which is dominated by an east-west trending ridgeline to the 
north. The landfill is located in two historical gullies, the Western Gully and the eastern gully, which 
correspond to the two landfill developments at the site; the Eastern Gully Landfill and the Western Gully 
Landfill. The northwest and eastern extents of the landfill are bounded by ridgelines, with a small central 
north-south trending ridgeline separating the two historical gullies, the upslope portion of which is still visible 
today.  The site rises from RL 15 m at the south west to RL 100 m to the north east. Figure 4 presents the 
existing site contours. 

2.3.2 Soil and Geology 
Based on the 1:100,000 geological map ‘Wollongong-Port Hacking’ (Department of Primary Industries, 1985) 
the WGRRP is on the boundary of two major geological formations. The southern part of the site is underlain 
by fluvial sands, silts and clays associated with Dapto Creek.  Sandstone of the Budgong Sandstone 
formation underlies these alluvials.  The Budgong Sandstone formation typically composes red, brown and 
grey lithic sandstone. The northern portion of the site is underlain by interbedded lithic sandstone, coal, 
carbonaceous claystone, siltstone and claystone of the Pheasants Nest Formation.  It appears that the 
Pheasants Nest formation is mainly encountered on the ridgelines. 

The Western Gully EIS (1982) indicates that prior to landfilling, volcanic sandstone covered most of the site 
with a transition to andesitic sandstone with coal seams, carbonaceous shale and mudrock in the higher 
section (above approximately RL 100 mAHD) and a zone of alluvium, gravels and sands in the lower 
sections (below approximately RL 30 mAHD).  Bedrock is reported to appear at the surface in the upper 
sections of the site. 

The geotechnical investigation carried out by Golder Associates (Golder 2012a) summarises the conditions 
encountered as outlined in the following paragraphs. 
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The report describes the site geological setting as four different geological areas.  These areas are: 

Geological Area 1 – Pheasants Nest Formation: This area is located on the upper slopes across the 
northern portion the site. The material encountered is generally weathered sandstone that grades into fresh 
sandstone at depths typically less than 10 m. The residual soil is generally less than 2 m thick. Siltstone was 
encountered in zones throughout the sandstone at depths greater than about 15 m (based on the Maunsell 
1992 investigation). Siltstone was not encountered in the Golder 2012a investigation. 

Geological Area 2 – Budgong Sandstone Formation: This area is located across the southern portion of 
the site.  This sandstone generally has a weathering profile that extends to depths up to 15 m.  Zones of 
weathered siltstone, up to approximately 3m thick, are located intermittently throughout this formation.   

Geological Area 3 – Alluvial Soils: This geological area consists of colluvial / alluvial soil material (silty clay 
and silt with some sands and sub angular gravels and cobbles) and is located across the middle and south 
west portion of the site.  The thickness of this material varies to a maximum of approximately 11m. This 
geological area is expected to be underlain by Budgong Sandstone. 

Geological Area 4 – Capping Layer and Landfill: This geological area is located across the northern 
slope. The capping material consists of generally low to medium plasticity sandy clay and is typically less 
than 1.5m thick.  Landfill waste is located beneath the capping layer and consists of general waste such as 
paper, plastic, wood, rubble and other materials. The depth to the base of the general waste fill is not well 
defined, however old topographical data suggests that the thickness of the fill could be up to 52 m within the 
Eastern Gully Landfill. This geological area is expected to be underlain by the Pheasants Nest Formation.  

The geological areas are identified in Figure 5 and investigation locations are presented in Figure 15. 

2.3.3 Climate  
Climate data for the site has been collated from a number of Bureau of Meteorology’s (BoM) weather 
stations as no nearby weather station has a continuous long term record of weather data and variability in 
rainfall patterns in particular is known in the area. The weather stations in closest proximity to the site are 
summarised in the Table 6.1. 

Table 2.1: Weather Stations 

Station BoM Reference 
Approximate 
Distance to Site (km) 

Station Open Data selected 

Albion Park 
(Wollongong 
Airport) 

068241 10 1999 to present 
Temperature, solar 
exposure, wind 
speed, humidity 

Dapto West (Stane 
Dykes) 

068023 5 1898 to 1987 Rainfall 

Berkeley 
(Northcliffe Drive) 

068110 4 1963 to present Rainfall 

Sydney Airport 066037 67 1974 to present 
Mean Daily 
Evaporation 

Mean monthly rainfall, temperature, evaporation, wind speed and humidity are presented in Table 6.3. 
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Table 2.2: Monthly Climate Statistics (BOM, 2011) 

Statistic Element Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual 

Mean Rainfall (mm)1 100.6 133.2 140.1 112.9 85.7 106 54.5 66.2 58.2 93 96.5 76.8 1125.4 

Mean Rainfall (mm)2 123.5 130.2 140.9 106.7 101.7 101.3 78.6 70.9 59.6 85.8 92.3 97.6 1192.4 

Mean Rainfall (mm)3 116.1 157.5 183.7 92.9 89.0 140.3 62.6 87.7 55.0 108.0 94.3 90.4 1278.6 

Mean max temperature 
(°C)4 

26.8 26.3 25.2 23.1 20.3 18.2 17.5 18.9 21.4 22.7 23.7 25.5 22.5 

Mean max temperature 
(°C)3 

24.1 24.4 24.1 22.4 19.4 17.5 16.7 17.3 19.2 20.7 22.4 23.4 21.0 

Mean min temperature 
(°C) 4 

16.7 17.2 15.3 11.9 8.6 6.9 6.2 6.4 8.4 10.7 13.3 15.0 11.4 

Mean min temperature 
(°C)3 

18.4 18.7 18.0 15.7 12.7 10.9 9.8 10.3 11.8 13.7 15.3 17.1 14.4 

Mean daily evaporation 
(mm) 5 

7.2 6.4 5.4 4.2 2.9 2.5 2.7 3.7 4.9 5.8 6.5 7.4 5.0 

Mean daily solar exposure 
(MJ/m2) 4 

22.7 20.0 17.4 13.9 10.4 8.7 9.8 13.3 17.0 19.8 21.1 23.0 16.4 

Mean 9am wind speed 
(km/hr) 4 

11.6 9.8 8.1 10.7 12.4 13.6 14.4 15.0 15.3 14.4 12.9 12.7 12.6 

Mean 9am wind speed 
(km/hr) 3 

17.4 16.1 14.7 14.7 16.7 17.4 17.7 18.5 18.7 19.7 19.5 18.1 17.4 

Mean 3pm wind speed 
(km/hr) 4 

21.6 20.0 18.9 17.7 17.1 17.6 18.1 21.8 22.6 20.9 20.9 21.5 19.9 

Mean 3pm wind speed 
(km/hr) 3 

24.4 23.7 22.9 22.8 21.9 22.0 24.6 25.4 27.1 26.3 26.5 25.5 24.4 

Mean 9am relative 
humidity (%)4 

68 74 76 68 69 73 68 61 57 58 67 66 67 

Mean 3pm humidity (%)4 63 67 64 61 58 57 54 49 53 58 63 61 59 
1 Mean data for Dapto West (Stane Dykes) weather station, (068023) 
2 Mean data for Berkeley (Northcliffe Drive) weather station, (068110) 
3 Mean data for Port Kembla (Signal Station) weather station, (068053), data from 1950 to 1976 and from 1957 to 1976 for wind  speed 
4Mean data for Albion Park (Wollongong Airport) weather station, (068241) 
5 Mean data for Sydney Airport weather station (066037), data from 1974 to 2010. 

 

For the Dapto West (Stane Dykes) weather station, which is the station in operation for the longest period, 
the average annual rainfall is 1192.4 mm. The rainfall distribution throughout the year is higher for summer, 
with winter and spring months experiencing on average the driest weather. 

Monthly wind roses for the Wollongong Airport weather station (BoM reference: 068241) are shown in 
Appendix C. As wind directions vary significantly depending on the site location, wind roses from the Port 
Kembla signal station (BoM reference: 068053, data available from 1957 to 1977) have also been included 
for comparative purposes. 

Wind directions at the site are seasonal and are dominated by strong westerly winds during the winter 
months.  North-easterly winds dominate during the remainder of the year.    

A Davis Vantage Pro 2 has been installed adjacent to the site offices that will measure air temperature, wind 
direction, wind speed, rainfall and relative humidity. Data will be recorded and stored on site at the Glengary 
cottage offices.  

2.3.4 Hydrology  
The site lies at the foot of Mt Kembla and is located within the catchment of Dapto Creek which discharges to 
Lake Illawarra via the larger Mullet Creek. The site is approximately one kilometre upstream of Dapto Creek 
and five kilometres upstream of Lake Illawarra. 
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There is no major continuous watercourse flowing from the site. Both gullies feed into one minor ephemeral 
watercourse which discharges under Reddalls Road into Dapto Creek. 

Dapto Creek discharges into the much larger Mullet Creek catchment which is approximately 74.5 km2. 
Mullet Creek rises at the escarpment at an elevation of about 600m AHD, and flows a distance of about 
22 Km before reaching the tidal Lake Illawarra. These steep catchment conditions provide for dynamic 
flooding and geomorphic conditions in the catchment. 

The headwaters for the Mullet Creek catchment are mainly forested and much of its catchment is still used 
for rural activities. However Dapto, Horsley, Brownsville, Kembla Grange and Farmborough Heights 
represent significant urban use. 

The general surface water drainage direction on the site is from the north east towards the south west.  The 
catchment area of the site is approximately 50 ha and extends from a ridge to the north of the site to 
Reddalls Road to the south.  Run-on to the site is minimal due to the site being bounded by ridgelines.  

Surface water runoff from covered areas of the Western and Eastern Gully Landfills is captured by swales on 
the landfill surface. The swales divert the runoff towards drains around the perimeter of the landfills and to a 
central drain between the Eastern and Western Gully landfills.  Runoff from the natural slope above the 
northern edge of the Eastern Gully Landfill (rainforest area) is also directed to the central drain. 

Surface water runoff reports to the surface water ponds at the southwest corner of the site before discharge 
to Dapto Creek. 

2.3.5 Hydrogeology 
Regionally the site is located within the southern portion of the Sydney Basin, a geological basin stretching 
from the Illawarra Plateau in the south to the Lower Hunter Valley region in the north, and incorporating the 
topographically low Cumberland Basin in the centre. Generally, the dip of the geological formations within 
the Sydney Basin is from the topographically higher ground in the north and south towards the topographic 
low ground in the centre of the basin, although this varies locally based on structural features. 

The regional hydrogeological setting of the site includes groundwater resources associated principally with 
the sandstone formations of the Hawkesbury Sandstone, Narrabeen Group, Illawarra Coal Measures and the 
Shoalhaven Group. Each of these geological groups generally comprise of varying proportions of sandstone, 
siltstone, claystone, shale and coal. Groundwater resources are generally described as occurring as stacked 
aquifer systems associated with the sandstone formations, separated by lower permeability strata acting as 
aquitards. Structural contours presented on the 1:100,000 geological map ‘Wollongong-Port Hacking’ 
(Department of Primary Industries, 1985) indicate a local geological dip direction approximately towards the 
north to northwest in the vicinity of the site, which would be expected to influence the regional groundwater 
flow direction.  

On the site scale, groundwater occurrence is generally associated with two shallow systems: groundwater 
present in the upper weathered and fractured profile of the local bedrock geology, and groundwater present 
in the unconsolidated deposits that infill the two gullies at the site at the toe of the sloping topography. Water 
levels measured in wells installed within the shallow weathered bedrock in the sloping northern portion of the 
site generally range from 5 to 10 metres below ground level (mbgl), whereas water levels in wells installed in 
both the shallow bedrock and unconsolidated material in the flatter southern portion of the site are shallower, 
generally on the order of 1 to 3 mbgl. The water level associated with GABH03 is approximately 0.4 m above 
ground level, indicating local artesian conditions within the shallow bedrock at this location. 

Shallow groundwater flow associated with the weathered bedrock horizon is inferred to be sympathetic to the 
sloping topography of the northern portion of the site, with a south to southwest flow direction. Anecdotal 
information indicates that a number of springs were present in the former gullies in which the existing landfill 
cells were developed. Groundwater within the unconsolidated deposits on the southern portion of the site 
also exhibits a south-southwest flow direction. Where nested wells were installed, an upward vertical 
hydraulic gradient was evident between the shallow weathered bedrock and the overlying unconsolidated 
deposits, which is likely attributable to the significant hydraulic gradient from the sloping terrain on the 
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northern portion of the site. On the basis of the lithological logs and water level observations, it is considered 
that the weathered bedrock groundwater system is semi-confined beneath the unconsolidated deposits, but 
there is likely to be a degree of hydraulic connectivity between the systems. 

Hydraulic testing of wells completed within both the shallow weathered bedrock and in the unconsolidated 
deposits indicated hydraulic conductivity values on the order of 10-5 to 10-6 m/s, which is consistent with the 
range of published values for the lithologies encountered. 

2.3.6 Flora and Fauna  
A Flora and Fauna assessment was carried out by Biosis (Biosis 2012).  The following sections summarise 
the flora and fauna generally occurring on site.  Figures showing the location and extent of Flora and Fauna 
communities are shown in Biosis 2012 and Figure 6. 

Flora 
Five vegetation communities have been identified by Biosis at the site (Biosis 2012).  These are: 

 Lowland Dry Subtropical Rainforest, which occurs along a south facing slope within the northeast of 
the Study Area; 

 Moist Box Redgum Foothills Forest, which occurs within the north east of the Study Area in a 
relatively narrow strip adjoining the Lowland Dry Subtropical Rainforest occurring downslope 

 Forest Red Gum Open Forest/Woodland, which occurs in relatively small patches in the north of the 
Study Area and in a larger area in the east of the site 

 Acacia Scrub/Exotic vegetation community, which occurs in disturbed areas that have been 
previously cleared, as well as revegetated areas around the edges of landfill; and 

 Closed Exotic Grassland, which is the most common vegetation community, occurring throughout the 
Study Area in cleared areas as well as over the landfill. 

In addition, a number of native trees have been planted along the road leading from the weighbridge towards 
the landfill area. 

The flora survey found one threatened ecological community that occurs in a steep area to the north of the 
Eastern Gully Landfill (Figure 6): 

 Lowland Dry Subtropical Rainforest corresponds with the TSC Act listed Illawarra Subtropical 
Rainforest (ISTR) EEC.  

A total of 87 plant species were recorded from the Study Area during the current survey.  The flora species 
inventory includes 64 locally occurring native species and 23 introduced species. Of the 23 introduced 
species, two are listed as noxious under Order 20 of the NSW Noxious Weeds Act 1993 for the Wollongong 
LGA: 

 Lantana - Class 4; and, 

 African Lovegrass - Class 4 

The legal requirement for a Class 4 noxious weed is that the growth and spread of the plant must be 
controlled according to the measures specified in a management plan published by the local control authority 
and the plant may not be sold or knowingly distributed.   

Fauna 

Biosis identified the following four major fauna habitats are present within the Study Area: 
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 Aquatic Environments – including the three surface water ponds located in the south-western section 
of the Study Area, ephemeral drainage lines, decommissioned ponds and various other water bodies 
(including the Primary and Secondary Leachate Ponds); 

 Open Forest/Woodland – highly disturbed habitat encompassing the Forest Red Gum Open 
Forest/Woodland located in the south-eastern section of the Study Area; 

 Closed Forest – encompassing the Moist Box Redgum Foothills Forest and Lowland Dry Subtropical 
Rainforest located in the north-eastern section of the Study Area; and, 

 Cleared and Disturbed – including the operational areas of the Resource Recovery Park, easements, 
Cleared Exotic Grasslands and Acacia Scrub. 

A total of 63 fauna species were recorded in the Study Area, which included 57 (90%) native species. A total 
of six introduced fauna species were recorded.  Two threatened species, the Grey-headed Flying-fox 
Pteropus poliocephalus and Southern Myotis Myotis macropus, (probable detection) were recorded within 
the Study Area.  The aquatic habitats provide potential habitat for the threatened Green and Golden Bell 
Frog Litoria aurea. 

There is also a high likelihood of an additional five threatened fauna species occurring in the Study Area. 
These species include; 

 Eastern Bentwing-bat Minopterus schreibersii oceanensis; 

 Yellow-bellied Sheathtail-bat Saccolaimus flaviventris; 

 Eastern Freetail Bat Mormopterus norfolkensis;  

 Eastern False Pipistrelle Falsistrellus tasmaniensis; and, 

 Greater Broad-nosed Bat Scoteanax rueppellii. 

Four targeted surveys were undertaken for the Green and Golden Bell Frog and Australian Painted Snipe 
with no recordings. 

2.4 Cultural Heritage 
2.4.1 Aboriginal Heritage 
Heritage assessments completed at the site to assess the potential impacts of the Project upon indigenous 
and non-indigenous heritage are reported in “Whytes Gully New Landfill Cell Aboriginal Cultural Heritage 
Assessment Report” Biosis Research (January 2012) and “Whytes Gully New Landfill Cell: Historical 
Heritage Assessment” Biosis Research (January 2012). These assessments identified three Aboriginal 
archaeological sites: 

 Whytes Gully 1 – an isolated artefact 

 Whytes Gully 2 – a low density artefact scatter; and, 

 Whytes Gully 3 – shell material that has been imported into the Study Area as part of a fill deposit..  

The location of these sites is presented on Figure 7. 

2.4.2 European Heritage 
The only identified  European heritage item on site is Glengarry Cottage and the surrounding curtilage. 
(Biosis 2012).  Glengarry Homestead is listed on the Historical Register for Regional significance as it is the 
last of the Veteran's Land Grants homes at Kembla Grange (Wollongong City Council webpage 2011).  The 
cottage currently houses Council offices and will not be impacted by the landfill operations. 
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3.0 OPERATIONS OVERVIEW 

3.1 Regulatory Background 
3.1.1 Consents and Licences 
The following Table summarises consents and licenses relevant to the site. Reference is made to Schedule 
3 Condition 7 of the Project Approval which requires the surrender of development consents listed in table 1 
of that condition (refer Appendix A).  

Appendix A presents the current EPL and the trade waste agreement. 

Table 3: Relevant Consents and Licences 

Reference Type Description 

EPL5862 NSW EPA Environment 
Protection Licence (EPL) 

The site landfill licence 

TWA 11205 Trade Waste Agreement  Trade Waste Agreement with Sydney Water for discharge of 
treated leachate to sewer 

DA-1982/459 Development Consent 
Conditions 

Lot 2 DP 240557 & PT Por 9 – Waste Disposal Site 

DA-1984/228 Development Consent 
Conditions 

Develop and Operation of a Waste Disposal Depot 

DA-1992/662 Development Consent 
Conditions 

Upgrading The Existing Western Gully Landfill & Extending 
The Land Filling Operation Into the Adjacent Eastern Gully 

DA-1999/533 Development Consent 
Conditions 

Reddalls Road Realignment 

DA-2001/2240 Development Consent 
Conditions 

Construction of new leachate and stormwater treatment 
ponds 

DA-2003/532 Development Consent 
Conditions 

Leachate Treatment Plant 

DA-2005/1635 Development Consent 
Conditions 

Extension of MRF 

DA-2006/463 Development Consent 
Conditions 

Weighbridge and new site entrance 

DA-2008/1425 Development Application Replacement of current scrap metal and Small Vehicles 
Recoverables Drop off centre compounds 

DA-2010/1088 Development Consent 
Conditions 

Small vehicle waste transfer station 

3.1.2 Guidelines and Legislation 
The NSW EPA (1996) Environmental Guidelines: Solid Waste Landfills (referred to as the Landfill 
Guidelines) presents a non-prescriptive, performance-based approach to managing putrescible and non-
putrescible solid waste landfills across NSW.  Although the environmental goals identified in the Landfill 
Guidelines are not laws, operation of solid waste landfills should meet these goals where appropriate. 
Appendix A of the Landfill Guidelines outlines possible benchmark techniques which may be adopted in 
Landfill Environmental Management Plans in order to achieve the environmental goals.  

A number of NSW Acts and their associated regulations also apply to the management of the facility and are 
summarised below in Table 5.  Those highlighted in bold are the most relevant to the site operations. 
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Table 4: NSW Legislation that relates to the operation of the facility. 

Act Associated Regulations General Intent 
Relation to the Operation of the 
Facility 

Waste Avoidance and 
Resource Recovery Act 
2001 

- 

 

To minimise the consumption of natural 
resources and the final disposal of waste and 
achieve integrated waste and resource 
management planning. 

The operation of the facility must 
uphold principles of ecologically 
sustainable development and focus on 
waste minimisation and resource 
recovery over disposal. 

Environmental Planning 
and Assessment Act 1979 

Environmental Planning and Assessment 
Regulation 2000 

To encourage the proper management, 
development and conservation of natural and 
artificial resources and protection of the 
environment. 

Determines the development approval 
process. 

Environmentally 
Hazardous Chemicals 
Act 1985 

Environmentally Hazardous Chemicals 
Regulation 2008 

To control activities related to chemical waste. Affects permissible waste type. 

Heritage Act 1977 Heritage Regulation 2005 To conserve heritage items.  Operations affected if heritage items 
are nearby. 

Local Government Act 
1993 

Local Government (General) Regulation 
2005 

To provide the legal framework for an effective, 
efficient, environmentally responsible and open 
system of local government in NSW. 

Gives Councils a role in managing and 
developing resources and encourages 
community consultation. 

National Parks and Wildlife 
Act 1974 

National Parks and Wildlife Regulation 
2009 

To conserve natural ecosystems, landforms and 
places of social significance. 

Protection of places of sites of natural 
and Aboriginal significance must be 
considered. 

Native Vegetation Act 2003 Native Vegetation Regulation 2005 To protect native vegetation and prevent 
broadscale clearing. 

Re-vegetation at the facility should be 
encouraged. 

Noxious Weeds Act 1993 Noxious Weeds Regulation 2008 To reduce the negative impact of weeds on the 
economy, community and environment. 

A Weed Management Strategy is 
required. 

Occupational Health and 
Safety Act 2000 

Occupational Health and Safety 
Regulation 2001 

To secure and promote the health, safety and 
welfare of people at work. 

The facility must provide a safe work 
environment.  

Ozone Protection Act 1989 - To control atmospheric pollutants that contribute 
to the depletion of ozone in the stratospheric 
ozone layer. 

The emission of atmospheric 
pollutants must be managed. 
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Act Associated Regulations General Intent 
Relation to the Operation of the 
Facility 

Protection of the 
Environment Operations 
Act 1997 

Protection of the Environment Operations 
(Clean Air) Regulation 2002  

Protection of the Environment Operations 
(General) Regulation 2009 

Protection of the Environment Operations 
(Noise Control) Regulation 2008 

Protection of the Environment 
Operations (Waste) Regulation 2005  

To enhance the quality of the environment in 
NSW. 

Outlines requirements for a range of 
activities related to waste facilities 
including licensing, monitoring, 
reporting.   

Public Health Act 1991 - To increase the standard of health in NSW. Outlines requirements for safe 
drinking water. 

Soil Conservation Act 1938 - To conserve soil resources. Land degradation, soil erosion must 
be managed. 

Threatened Species 
Conservation Act 1995 

Threatened Species Conservation 
Regulation 2002 

To protect threatened species, populations, 
ecological communities and habitats. 

The potential impact of the 
development on threatened species 
must be considered.  

Water Management Act 
2000 

- To protect, enhance and restore water sources, 
associated ecosystems and water quality. 

Effect of facility on surface and 
groundwater must be managed. 
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In addition to the above NSW legislation and regulations, a number of environmental planning instruments 
(EPIs) also apply to the planning and management of waste facilities and have been listed below in Table 5. 

Table 5: NSW EPIs that relate to the operation of the facility. 

EPI General intent 
Relation to the operation of the 
facility 

State environmental 
planning policy (SEPP) 
(infrastructure) 2007 

To facilitate the effective delivery 
of infrastructure across NSW 

Determines allowable locations of 
waste facilities 

SEPP (major development) 
2005 

To determine the development 
assessment and approval process

Determines the approval process 
for waste facilities 

SEPP no.55 – remediation 
of land 1998 

To provide for a state-wide 
planning approach to the 
remediation of contaminated land 

Identifies the process and consent 
required to remediate land should 
contamination occur 

SEPP no.33 – hazardous 
and offensive development 
1992 

To determining whether a 
development is a hazardous or 
offensive industry and minimise 
the adverse impact of the 
development 

Outlines the development consent 
required for a hazardous and 
offensive development 

 

3.2 Key site features 
A site layout plan presenting the existing site features is presents in Figure 3. The main site features are 
listed following. 

 Eastern and Western Gully Landfills; 

 Amenities building, chemical and fuel stores; 

 Surface water ponds; 

 Leachate ponds (primary pond and secondary pond); 

 Leachate treatment plant; 

 Weighbridge; 

 Local heritage listed Glengarry Cottage, currently in use as Council offices; 

 Green waste recycling facility for processing of green waste from customer drop-off, operated by 
contractor (kerbside green waste recycling facility relocated offsite in 2012);  

 “Small Vehicles Recoverables Drop Off” resource recovery centre, operated by contractor ; 

 Materials recycling facility (MRF), operated by contractor; and   

 Small Vehicles Transfer Station (located within the former solid waste to energy recycling facility 
(SWERF) building). 

 Tree and shrub plantings along the site boundary have been undertaken during the site development to 
provide a visual buffer from neighbouring properties. 

Works as executed drawings for the main infrastructure at the site are presented in Appendix C. 
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3.2.1 Easements 
A number of easements exist on site.  These are summarised as follows and are presented on Figure 8:  

 An easement for the 132 kV overhead power transmission line which runs east to west across the site, 
situated south of the Eastern Gully Landfill and north of Reddalls Road. 

 Power lines as well as a Telstra line run along old Reddalls Road.  

 Power supply easement for the LTP runs from old Reddalls Road near Glengarry Cottage along the 
northern edge of the MRF property.   

 A private power line easement exists in the northern part of the site and crosses the Western Gully 
Landfill.  It is understood this line is de energised and due for decommissioning.  

 Municipal water supply is provided to amenities buildings via an underground water pipe running from 
Reddalls Road across the lot 53 DP 1022266 to Glengarry Cottage. 

 A 70 mm high density polyethylene (HDPE) sewer connection runs between the leachate treatment 
plant and sewer along Reddalls Road.   

3.2.2 Small Vehicles Transfer Station 
A Small Vehicles Transfer Station is located in the former SWERF building at the toe of the Eastern Gully 
Landfill.  Waste dropped off at the transfer station is inspected and then transported by Council to the tipping 
face where it is spread, placed and compacted.  Recyclables or unacceptable waste is removed from the 
transfer station for appropriate management. 

3.2.3 Leachate ponds 
Leachate collected at the landfill is piped to the leachate ponds (primary and secondary leachate ponds) 
from where the leachate is pumped to the on-site leachate treatment plant.   

3.2.4 Leachate treatment plant 
The leachate treatment plant is a biological treatment process using sequencing batch reactor (SBR) 
technology.  Treated leachate is discharged to sewer under a trade waste agreement with Sydney Water up 
to 250 kL per day. 

3.2.5 Surface water ponds and drains 
All surface water flows are directed via swale drains into the surface water treatment system, which 
comprises a series of surface water ponds approved in 2003. A figure showing existing (pre-project) 
catchment boundaries and surface water management features is provided in Appendix D. The system is 
located in the south west corner of the site and comprises two reed beds (reed beds 1 and 2) and an upper 
and lower surface water polishing pond. The total capacity of the surface water treatment system is 40,000 
kL.  The design of the ponds is detailed in design drawings prepared by Forbes Rigby within “Whytes Gully 
Waste Disposal Facility Leachate and Stormwater Ponds Civil Works, Reddalls Road, Kembla Grange for 
Wollongong City Council” (Forbes Rigby 2003) and provided in (Appendix E).  Discharge from the ponds is 
to Dapto Creek. 

3.2.6 Water use and site water balance 
Water use at the site includes use of water from storm water ponds for dust suppression when required, and 
potable water use for staff amenities. 

The construction of sealed operational roads at the site limits the demand for use of water in dust 
suppression on roads. 

Treated stormwater discharges from the treatment ponds into Dapto Creek. A figure showing stormwater 
catchments and ponds is provided in Appendix D. 
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The site water balance used to determine the leachate pond and surface water pond size requirements is 
provided in the reports presented in Appendix E. A leachate water balance update used to assess the 
suitability of the existing infrastructure to manage the leachate waters for the Project is presented in the 
Detailed Design Report in Appendix I. The site water balance is summarised in the table below. 

Water Inflows Storage Outflows 

Surface water Rainfall (refer section 
2.3.3 for rainfall data) 

Surface water 
ponds (40 000 kL) 

Periodic overflow at Reddalls Road, into 
tributary of Dapto Creek 
Minor onsite use for dust suppression, 
minor evaporation loss 

Groundwater Rainfall recharge Strata Potential discharge to surface waters 
down gradient of site 

Leachate Rainfall infiltration through 
waste mass 
Groundwater through 
waste mass at base of 
landfill (historical springs) 

Waste mass, 
Leachate ponds (18 
000 kL) 

Discharge treated leachate to sewer up 
to 250 kL per day 

 

3.2.7 Green waste processing 
Green waste is dropped off separate from mixed general waste at the green waste processing area at the 
toe of the Western Gully Landfill.  The green waste collected is shredded on a regular basis and 
subsequently exported from site for reuse. 

3.2.8 Recoverables drop off and buy back (Revolve) 
The recoverables drop off and buy back (Revolve) is located to the east of the weighbridge. Customers can 
drop off reusable items at the revolve centre, where they are sold back to the public. 

3.2.9 Small vehicle recyclables drop off 
Small vehicle recyclables drop off is located at the toe of the Western Gully Landfill and is shown on 
Figure 3.  

Resource recovery at the WGRRP consists of the acceptance of the following recyclable materials: 

 Comingled recyclables (glass bottles, paper and cardboard); 

 Mobile phones; 

 Car batteries; 

 Scrap metal (including white goods, steel, brass, aluminium, copper); 

 Gas bottles and fire extinguishers; 

 Fluorescent lights and CFL’s;  

 Waste oil (motor oil, transmission oil, gear oil, kerosene and diesel, no cooking oil or petrol are 
accepted); 

 Green waste; 

 E waste; computers and televisions; 

 Mattresses; and 

 Tyres. 
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3.3 Future operations and key site features 
The future landfill operation will comprise a number of new stages (stage 1, stage 2a, stage 2b, stage 3, 
stage 4), which will cover current and previous landfill areas in addition to previously unfilled areas.    The 
staging sequence is shown on Figure 9 and staging plans are presented in the Landfill Master Plan 
(Appendix F).  The following table outlines the construction staging and description of staging of the project. 

Table 6: summary of construction staging (approximate) 

Stage Area (m2) 
Airspace 
including cap 
(cum) 

Life of cell 
(years) 

Operation 
period 

Proposed 
capping 
construction 
period (*) 

Proposed 
liner 
construction 
period (*) 

1 82,000 
                       
912,000 

4.4 2013 - 2018 2016 - 2019 2013 - 2016  

2a 22,500 
                       
343,000 

2.4 2018 - 2020 2020 - 2021 2017 – 2018 

2b 81,200 
                    
2,134,000 

15.2 2020 - 2035 2023 - 2036 2019 – 2031 

3 67,200 
                    
1,589,000 

11.3 2035 - 2046 2038 - 2047 2035 – 2041 

4 
                       
69,000 

                    
1,007,000 

7.2 2046 - 2054 2048 - 2055 2046 – 2050 

Total 321,900          
                     
5,985,000 40.5    

* Not continuous during period 

Figure 9 presents the staging sequence and Figure 10 presents the footprint of the future operations. 

Stage 1 covers the Eastern Gully Landfill, a section of the Western Gully Landfill and a non-landfilled area at 
the foot of the Eastern Gully Landfill that is occupied by roads and stormwater infrastructure.   

Stage 2 covers part of the Western Gully Landfill, a non-landfilled area at the toe of the Western Gully 
Landfill that is occupied by roads and stormwater infrastructure and a non-landfilled ridge line between the 
eastern and Western Gully Landfills.   

Stage 3 covers part of the Western Gully Landfill and a non-landfilled area at the toe of the Western Gully 
that is occupied by roads, the green waste process area and stockpiling areas.   

Stage 4 covers an area to the west of the Western Gully Landfill that has previously not been landfilled as 
well a non-landfilled area at the toe of the Western Gully Landfill that is currently occupied by roads and the 
primary and secondary leachate ponds.  

In addition to landfilling: 

 Green waste kerb-side collection processing activities were relocated offsite in 2012. Green waste 
processing remains onsite for customer drop-off. 

 Leachate ponds will be relocated at the end of stage 3 prior to commencing stage 4 construction. 

 Surface water pond will be down sized at the end of stage 3 prior to commencing stage 4 construction. 

 Landfill gas extraction and flaring will be installed in the existing waste in 2012 to 2014. 

 Landfill gas extraction and electricity generation will be installed progressively in the new waste from 
2014. 

 The MRF will be relocated and upgraded in 2014. 
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 Future approval for stage 4-2b will be required to be sought from department of planning (this stage is 
not included in the current approval). 

3.4 Cell construction activities 
Construction of the new landfill cells would comprise the following general steps: 

 Site preparation  

 Cell preparation 

 Liner and leachate collection system construction 

 Landfilling and cover 

 Final capping and rehabilitation. 

Three distinct types of ground conditions can be identified for proposed new landfill areas of the project: 

1) Non-landfilled areas primarily occupied by infrastructure such as roads, soil fill placement, and ponds 
(south of existing landfill footprint) and would include cells 1 to 4. 

2) Non-landfilled areas that have remained largely undisturbed (western ridge and central ridge) including 
cells 2a, 2b and 4a. 

3) The Eastern Gully and Western Gully Landfill (existing waste) including piggy back 1, 2a, 2b, 3.  

The future landfill operation involves a number of preparatory stages prior to placement of waste, which differ 
depending on the presence of ground condition types 1 through to 3 described above.  The preparatory 
measures for each ground condition are described in the following sections. 

1) Non-landfilled areas occupied by infrastructure such as roads, ponds, etc. (cells 1,2,3,4): 

 Stripping of vegetation where present; 

 Removal of road surfaces and subgrades, building demolition, service removal, and service trench 
backfilling; 

 Removal of lining systems of ponds and removal of sludge from ponds; 

 Smoothing of abrupt changes in grade by cutting and filling; 

 Filling of ponds and areas as required to maintain an adequate groundwater separation distance; 

 Compaction and proof rolling of subgrade including formation of cell bund walls and leachate sumps; 

 Placement of lining system for new cell area including leachate collection system. 

2) Non-landfilled areas that have remained largely undisturbed (cells 2a, 2b and 4a): 

 Stripping of vegetation; 

 Excavation and profiling of  up to 5 m of soil and rock and stockpiling for re-use as cover material; 

 Compaction and proof rolling of subgrade including formation of cell bund walls; and 

 Placement of composite liner system for non-landfilled areas including leachate collection system. 

3) Eastern Gully and Eastern Gully Landfill (piggy back 1, 2a, 2b, 3): 

 Stripping of vegetation where present; 
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 Smoothing of abrupt changes in grade by minor cutting/filling of existing cover soils and removal of 
existing terrace bunds on the Eastern Gully landfill batter; 

 Compaction and proof rolling of subgrade including formation of cell bund walls; and 

 Placement of  ‘piggy-back’ lining system including landfill gas under drainage layer, base layer and 
leachate collection layer 

3.5 Landfilling activities 
Landfilling of solid waste for the Project comprises: 

 Dumping of waste in the active filling area and placement of waste in layers.  

 Compaction of waste using a compactor and a loader used to assist spreading the waste. 

 Placement of landfill lids and/or daily cover (150 mm) over exposed waste at the end of each working 
day.   

 Removal of landfill lids prior to recommencement of filling in an area and/or removal or puncturing of 
daily cover prior to placement of waste. 

 Placement of intermediate cover (300 mm) on finalised lifts and batters. Intermediate cover would be 
applied over landfilled surfaces in areas that are not going to be used for more than the next 90 days.  
Intermediate cover areas would be revegetated with grasses. 

 Stripping of intermediate cover prior to placement of the subsequent layer of waste and reuse of the 
intermediate cover for future lifts.   

 The intermediate cover over the final landfill lift would remain in place to form part of the landfill capping 
layer subgrade. 

While one cell is being filled with waste, the liner for the succeeding cell would  be constructed. In addition 
finalised cells would be capped and rehabilitated whilst waste is being landfilled in subsequently staged cells.  
Progressive staging plans are shown in the Landfill Master Plan (Appendix F). 

3.6 Hours of operation 
The hours of operation of the site are outlined in the following table. 

Table 7: hours of operation 

Activity Day Time 

Operation 
Monday – Friday  7:30am to 4:30pm 

Saturday, Sunday and public holidays 8:00am to 4:00pm 

 

3.7 Nature and quality of waste received 
According to the EPL 5862, the site is licensed to receive the following waste types: 

 Tyres as defined in schedule 1 of the protection of the environment operations (POEO) Act (1997). 

 General solid waste (non-putrescible) as defined in schedule 1 of the POEO Act (1997). 

 General solid waste (putrescibles) as defined in schedule 1 of the POEO Act (1997) 

 Asbestos waste as defined in schedule 1 of the POEO Act (1997), however, Council does not accept 
asbestos waste at the facility 
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 Any waste that is received below licensing thresholds in schedule 1 of the POEO Act (1997), as is in 
force from time to time. 

Waste not accepted at the site is referred to as ‘excluded waste’. 

3.8 Life of landfill and disposal rates 
The landfill has an approximate life of 40 years.  The Table 6 outlines the approximate timelines for each 
stage of the project. Timelines are based on placing 140,000 m3 of waste per annum. 
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4.0 STRUCTURE AND RESPONSIBILITIES 

4.1 Staffing and Responsibilities 
Requirements 
The Solid Waste Landfill Guidelines (EPA 1996) provide the following requirements in benchmark technique 
39 ‘staffing and training requirements’. 

‘The level and nature of staffing and training should be adequate for environmentally responsible and safe 
management of the landfill. Staffing requirements will vary as a function of size, type of wastes, diversity and 
complexity of site operations. 

Landfill occupiers are to provide adequate staff to ensure that during operating hours all continuous tasks 
(including waste reception and security, compaction and covering) are completed in compliance with an 
approved LEMP. 

At a minimum, staff training is to ensure that: 

 All operators of compaction or earthworks equipment are skilled at undertaking all tasks required of 
them 

 All those who operate gas testing, water sampling or water testing apparatus are familiar with required 
testing and sample retention protocols, to a standard approved by the EPA 

 All those who are to inspect or direct the placement of incoming wastes are capable of accurate data 
recording, and skilled at identifying wastes that are unacceptable.’ 

Objectives 
Waste management facilities require adequate staffing levels to ensure that during operating hours all 
continuous tasks are completed in compliance with the LEMP.  Clear definition of staff function, roles and 
responsibilities is necessary to ensure this. 

Management Strategy 

Chart 1 presents an organisational chart for the key staff involved in the management and operation of the 
WGRRP. 
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Chart 1: WGRRP Organisational Structure 

 

The following sections comprise a summary of the roles and responsibilities of each staff member. 

Waste Services Manager (WSM) 

Overall responsibility for operational management of the facility. 

Responsibilities include: 

 Managing the Operations Administrator, waste coordinator, weighbridge operators, plant operators and 
contractors on site; 

 Managing all onsite staff issues; 

 Preparing reports, budgets and monitoring income generation; 

 Ensuring staff training program are implemented; 

 Managing construction activities on the site; 

 Managing safety issues at the site; 

 Ensuring outgoing product quality control. 

Operations Administrator (OA) 

Overall responsibility for the strategic planning and environmental management of the landfill facility. This 
responsibility includes: 
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 Ensuring that landfill operations are carried out in accordance with the LEMP and landfill licence and 
other environmental legislative requirements; 

 Managing the preparation of Annual Reports; 

 Managing site resource recovery and transfer station contractors and activities; 

 Reporting to DECCW; 

 Managing regular review of the LEMP and annual review; 

 Managing environmental monitoring programs, groundwater assessment programs and remediation 
programs; 

 Managing training and inductions; 

 Managing design activities for the site; and 

 Reviewing filling and compaction rates. 

Waste Coordinator (WC) 

 Supervising activities in accordance with the LEMP and landfill licence; 

 Supervising weighbridge  operators, plant operators, labourers and contractors on site; 

 Induction of contractors and induction and training of weighbridge operator, plant operators and general 
labourers;  

 Ensuring all activities and directions issued by the  Operations Administrator and waste services  
manager are carried out; 

 Directing safety issues within the landfill; 

 Supervising the maintenance of road, fence, sedimentation and erosion traps, signs , leachate pumps, 
ponds and general infrastructure within the landfill; 

 Rostering of staff at the landfill; 

 Maintenance of vehicles and plant; 

 Management of unacceptable waste loads; 

 Managing disposal areas for “special waste types”; 

 Recording and acting on complaints; and 

 Managing the progress of filling and managing cover materials. 

Leading Hand (LH) 

 Manages tasks of the WC in the case the WC is not on site 

 Supervising weighbridge  operators, plant operators, labourers and contractors on site; 

 Induction of contractors and induction and training of weighbridge operator, plant operators and general 
labourers;  

 Confirms that operational staff is competent in their assigned tasks following inductions and training 
period; 
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 Directing safety issues within the landfill; 

 Supervising the maintenance of road, fence, sedimentation and erosion traps, signs , leachate pumps, 
ponds and general infrastructure within the landfill; 

 Rostering of staff at the landfill; 

 Maintenance of vehicles and plant; 

 Management of unacceptable waste loads; 

 Managing disposal areas for “special waste types”; and 

 Managing the progress of filling and managing cover materials. 

Weighbridge Operator (WO) 

 Operating weighbridge; 

 Opening and closing gatehouse; 

 Keeping gatehouse and surrounds in a clean and tidy manner; 

 Screening of all waste to allow only permitted waste into the landfill according to the landfill licence and 
this LEMP; and 

 Directing all vehicles to the appropriate tipping area. 

Plant Operators (POs) 

 Efficient operation of equipment; 

 Processing waste in accordance with the LEMP and licence conditions including identifying 
unacceptable materials at the tip face; 

 Relieving at the gatehouse when required; 

 Maintain a safe tipping area; 

 Covering the waste at the end of the day; and 

 Maintain the plant in a good working condition. 

Waste Disposal Depot Operatives  

 Picking up litter around the landfill;  

 Maintaining sedimentation and erosion controls within the landfill; 

 Maintaining the landfill amenities; 

 Maintaining all infrastructure within the landfill; and 

 Relieving the gatehouse operator when required. 

Small Vehicle Transfer Station Supervisor 

 Supervising the small vehicle transfer facility area;  

 Screening of waste delivered by small vehicle drop offs; and 

 Ensuring that only approved waste is dropped off at the transfer station. 
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Small Vehicle Recyclables Drop Off Attendant 

 Supervising the small vehicle recyclables drop off area;  

 Screening of waste delivered;  

 Ensuring that only approved waste is dropped off at the area; and 

 Ensuring that waste is dropped off in the appropriate stockpile. 

Recoverables Drop Off Centre Attendant 

 Supervising the recoverables drop off centre;  

 Screening of waste delivered;  

 Ensuring that only approved items are dropped off at the recoverables drop off centre; and 

 Communicate with customers purchasing items from the recoverables drop off centre. 

4.2 Training  
Staff training should be adequate for environmentally responsible and safe management of the facility, and 
to meet the conditions relating to staff competency outlined above.  According to the Landfill Guidelines 
(benchmark technique number 39), at a minimum staff training should ensure that: 

 All operators of compaction or earthworks equipment are skilled at undertaking all tasks required of 
them. 

 All those who operate gas testing, water sampling or water testing apparatus are familiar with the 
required testing and sample retention protocols, to a standard approved by the EPA. 

 All those who are to inspect or direct the placement of incoming waste are capable of accurate data 
recording, and skilled at identifying wastes that are unacceptable. 

The management of training at the WGRRP incorporates four elements as summarised below: 

 Position competency requirements; 

 General induction training; 

 Site specific induction training; and 

 Ongoing training. 

Position competency requirements 
Table 8 presents qualifications/ competencies that are prerequisites for performing each of the landfill roles. 

Table 8: competencies 

Role Prerequisite qualifications/competencies 

Waste Services 
Manager (WSM)  Qualifications or equivalent experience in waste management desirable 

Operations 
Administrator (OA)  Qualifications or equivalent experience in waste management desirable 

Waste Coordinator 
(WC) 

 Qualifications and/or equivalent experience in managing solid waste 
landfills desirable 

 TAFE certificate or equivalent in civil engineering or waste 
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Role Prerequisite qualifications/competencies 

management discipline 

 Class “c” driver’s license 

Leading Hand (LH) 

 Competent in the identification of waste types 

 Competent in the use of computers and knowledge of MS word 

 Class “c” driver’s license 

Weighbridge Operator 
(wo) 
 

 Competent in the use of computers and knowledge of MS word 

 Possess keyboard skills to certificate level 

 Experience in use of weighbridge 

 Possess good public relations and communication skills 

 Competent in the identification of waste types 

Plant Operators (PO) 

 Class “c” driver’s license 

 WorkCover accreditation as front end loader operator 

 WorkCover certificate of competency as a “dogman” 

 Accredited traffic controller’s certificate 

 

General Induction Training 
All staff employed by Council undergo a formal induction program relating to their position.  The training 
program comprises: 

 Occupational health and safety (OH&S) training; 

 Code of conduct training; and  

 Risk assessment training. 

First aid training if offered to all staff, but is an optional training element. 

Site Specific Induction Training 
Site induction and training of landfill staff (WO, POs) is undertaken by the Waste Coordinator.  Training 
involves: 

 Training in all applicable Standard Operating Procedures (SOPs), depending on the staff member: 

 Daily inspections;  

 OH&S record keeping; 

 End of day operations; 

 The general site management plan; 

 Cash handling; 
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 Armed hold ups; 

 General weighbridge operation; 

 Traffic control; 

 Bin emptying using hook lift trucks; 

 Visitors to waste depot; 

 Receipt of waste; 

 Water tank operation; 

 Special waste handling; 

 Leachate dosing; 

 Landfill lid operation; 

 18 litre hand spray pump operation; 

 Herbicides application; 

 Fire management; 

 Mower operation (John Deere and Victa); 

 Plant maintenance procedures; 

 Plant operator’s end of day’s procedures 

 Loader tip face operations; and 

 Compactor tip face operations. 

 Breathing apparatus training; 

 Site specific fire management procedure;. 

 Gas testing, water testing and water sampling; 

 Accurate data recording; 

 Emergency response plan; and 

 ‘on-the-job’ training for plant operators and weighbridge operators.  The OA assesses staff competency 
for tasks assigned and confirms competency once achieved. 

Contractors also undergo a site specific induction, conducted by the Waste Coordinator or Leading Hand. 

Ongoing Training 
Ongoing training requirements will be reviewed on an annual or as-needs basis depending on staffing at the 
site and triggers for ongoing training such as equipment upgrades, review of procedures or change in 
regulatory requirements. 

Some staff may be required to obtain tickets or licenses to operate plant or conduct certain tasks.  A register 
of tickets and licenses for each staff member is maintained by Council.  
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Actions for Compliance 

 Training for correct identification of excluded waste should be included in the training program. 

Performance Indicators 

 The level of skill and performance of the work force. 

 The outcome of performance reviews of the staff. 

 The number of errors in data recording and reporting. 

 Level of operational and administrative efficiency. 

Responsible Persons 

 Waste Services Manager. 

 Operations Administrator. 

 Waste Coordinator. 

 Leading Hand. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective Actions 

 If annual reviews detect a failing, then measures will be put in place to increase the staffing levels 
and/or training requirements. 

4.3 Complaints  
Requirements 
The EPL contains the following requirements for management of complaints. 

‘M4.1 The licensee must keep a legible record of all complaints made to the licensee or any employee or 
agent of the licensee in relation to pollution arising from any activity to which this licence applies.  

M4.2  The record must include details of the following:  

(a) the date and time of the complaint;  

(b) the method by which the complaint was made;  

(c) any personal details of the complainant which were provided by the complainant or, if no such 
details were provided, a note to that effect;  

(d) the nature of the complaint;  

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

(f) if no action was taken by the licensee, the reasons why no action was taken.  

M4.3  The record of a complaint must be kept for at least 4 years after the complaint was made.  

M4.4  The record must be produced to any authorised officer of the EPA who asks to see them.  
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M5.1  The licensee must operate during its operating hours a telephone complaints line for the purpose of 
receiving any complaints from members of the public in relation to activities conducted at the 
premises or by the vehicle or mobile plant, unless otherwise specified in the licence.  

M5.2  The licensee must notify the public of the complaints line telephone number and the fact that it is a 
complaints line so that the impacted community knows how to make a complaint.  

M5.3  Conditions M5.1 and M5.2 do not apply until 3 months after:  

(a) the date of the issue of this licence or  

(b) if this licence is a replacement licence within the meaning of the protection of the environment 
operations (savings and transitional) regulation 1998, the date on which a copy of the licence was 
served on the licensee under clause 10 of that regulation.’  

Objectives 
The purpose of maintaining a complaints register is to record and monitor the number of complaints received 
to improve site operations. 

Management strategy, tasks and actions 
A complaints register will be maintained to log public complaints regarding odours, vermin, litter, dust and 
noise received at the WGRRP. The date, time and nature of any complaint is recorded and the /subsequent 
actions taken to help minimise or eliminate the concerns will be logged.  A complaints register form is 
presented in Appendix G.  All Council communication including communication relating to complaints are 
maintained in Council’s record keeping system trim. 

All staff will be trained in the requirement to notify and record any public complaints.   

Council’s main customer service line is 4227 7111.  This number is widely advertised and calls to this 
number are promptly allocated to the responsible officer. 

The telephone number for the WGRRP is (02) 4227 7197 and is a public listing and is also displayed on the 
front gate. 

 Performance indicators 

 Number of complaints recorded. 

Responsible person 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5).  

Corrective actions 

 If complaints are not being recorded, staff may need further training in this area.  
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5.0 GATEHOUSE OPERATIONS 

5.1 Introduction 
The adoption of sound land management and conservation principles is one of the primary environmental 
goals of the LEMP.  Two important aspects of this are the diversion of wastes that can be re-used or 
recycled to minimise the loss of landfill capacity, and managing the site to ensure that unsuitable wastes are 
not received and that the nature of wastes that are received is known. 

The gatehouse represents an important control point for the WGRRP, and control of the following operations 
is essential in meeting the above goal: 

 Waste screening; 

 Waste measurement and recording; 

 Recycling; 

 Tyre management;  

 Waste Transfer Station; and 

 Cleaning of vehicles. 

These aspects, including the specific guideline conditions applying to them, are discussed in the following 
sections.  

5.2 Waste screening 
Requirements 
The following EPL licence conditions relate to waste screening at the WGRRP. 

‘L3.1  The licensee must not cause, permit or allow any waste to be received at the premises, except the 
wastes expressly referred to in the column titled “waste” and meeting the definition, if any, in the 
column titled “description” in the table below.  

Any waste received at the premises must only be used for the activities referred to in relation to that 
waste in the column titled “activity” in the table below.  

Any waste received at the premises is subject to those limits or conditions, if any, referred to in 
relation to that waste contained in the column titled “other limits” in the table below.  

This condition does not limit any other conditions in this licence. 

Code  Waste  Description  Activity  Other limits  

T140  Tyres 
As defined in schedule 1 of the 
POEO Act, in force from time to 

Time. 

Waste storage 
Waste disposal 
(application to land) 

Na 

Na  
General solid waste 

(non-putrescible) 

As defined in schedule 1 of the 
POEO Act, as in force from time to 

Time. 

Waste disposal 
(application to land) 

Na 

Na  
General solid waste 

(putrescible) 

As defined in schedule 1 of the 
POEO Act, as in force from time to 

Time. 

Waste disposal 
(application to land) 

 
Na  
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Code  Waste  Description  Activity  Other limits  

T140  Tyres 
As defined in schedule 1 of the 
POEO Act, in force from time to 

Time. 

Waste storage 
Waste disposal 
(application to land)

Na 

Na  Asbestos waste  
As defined in schedule 1 of the 

POEO Act, as in force from time to 
Time. 

Waste disposal 
(application to land) 

Na  

Na  Waste 
Any waste received on site that is  
Below licensing thresholds in  
Schedule 1 of the POEO Act, as in  
Force from time to time  

- Na  

 

O6.3 The licensee must have in place and implement procedures to identify and prevent the disposal of 
any waste not permitted by this licence to be disposed of at the premises. 

M6.1  The licensee must maintain a record of all events involving the removal of any waste that was 
brought to the facility and which is not permitted to be disposed of at the facility.’ 

Council does not accept asbestos waste at the WGRRP. 

Objectives 
The purpose of screening the wastes received is to ensure that the site receives only those wastes that it is 
licensed to receive. 

Management strategy 
The following provisions are in place at the WGRRP to prevent the disposal of unacceptable wastes. 
Detailed procedures are presented in the SOP’s in Appendix H. 

 Signs are presented at the entrance to WGRRP which clearly indicate the types of wastes that are 
accepted and those that are not accepted. 

 General information wastes accepted available on WCC’s landfill website and brochures available at 
local libraries and WCC customer service. 

 Training provided to operations staff on waste accepted.  

 All incoming vehicles enter via the weighbridge/gatehouse, where the vehicle registration number is 
entered.   

 Customer declares type and source of waste. 

 If the weighbridge operator is suspicious about the waste load, the load is inspected. 

 If waste is from an industrial source and application for disposal is to be submitted by customer and 
assessed. 

 Screen and check incoming waste at the weighbridge where load is not covered.  An overhead cctv is 
installed to enable visual inspection of loads by the weighbridge operator.   

 Screen and check waste at Small Vehicles Transfer Station and tipping face. Refer Section 6.2. 

 All information is entered on a computer where records are regularly backed up and archived. Records 
are kept for at least four years. 

 When loads of excluded wastes are identified at the weighbridge, the weighbridge operator informs the 
customer that the waste is not acceptable and the customer is refused entry.  The customer is informed 
of the correct waste disposal procedure or location. 
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 When loads or partial loads of excluded waste are identified at the waste Transfer Station, the customer 
is asked to remove the excluded waste from the site and is informed of the correct waste disposal 
procedure or location. 

 When loads or partial loads of excluded waste are identified at the tipping face, the customer is asked 
to remove the excluded waste from the site and is informed of the correct waste disposal procedure or 
location.  Where no customer can be identified, Council removes the excluded waste and the waste is 
transferred to an approved disposal or treatment location. 

 Pesticides and chemical drums are not accepted for disposal nor are hazardous, restricted solid, liquid 
or special waste. 

Refer to Appendix H for SOP’s for screening waste, including forms and records and procedures for dealing 
with hazardous and unacceptable waste. 

Actions for compliance 

 Tip face waste screening to be undertaken by someone other than the compactor operator.  

Performance indicators 

 Quantity of unacceptable waste types rejected. 

 Number of detection reports of any waste rejected. 

 Number of incidents whereby unacceptable wastes are discovered at the tipping face. 

 Monitoring data indicating consistent occurrences of unacceptable waste being detected. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Random vehicle audits Daily  Random 

Screening of waste Continuous Continuous 

Screen when truck tipping at tip 
face or tipping at Transfer Station. 

Continuous. Refer Section 6.2 Continuous. Refer Section 6.2 

 

Responsible party 

 Weighbridge Operator 

 Waste Coordinator  

 Leading Hand 

 Plant Operator at tipping face  

Reporting 

 Receipt of significant amounts of unacceptable waste at the site constitutes an incident. Incident 
reporting (refer Section 11.2). 

 Monthly waste contributions report (refer Section 11.4). 

 Annual Report (refer Section  11.5) 

Maintain register of all events involving the removal of waste that was brought to the site and is not 
permitted to be accepted at the site. 
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Corrective actions 

 If unacceptable waste is detected at the weighbridge, direct truck offsite.  If it is a repeat offender, 
exclude from landfill. 

 If unacceptable waste is detected at Small Vehicles Transfer Station or tipping face, collect waste and 
send to appropriate landfill. 

 If the annual review process identifies waste screening procedures need to be augmented, the program 
could be modified. This modification would depend on the types unacceptable waste but will likely 
include: 

i) Training of staff; 

ii) Increased stringency in the screening procedure; and/or 

iii) Education of waste generators and haulers. 

5.3 Waste measurement and recording 
Requirements  
The following licence conditions (EPL 5862) relate to the waste measurement recording at the WGRRP: 

L3.2  The licensee must not dispose of any tyres on the premises which;  

(a) have a diameter of less than 1.2 metres; and  

(b) are delivered at the premises in a load containing more than 5 whole tyres; and  

(c) became waste in the Sydney metropolitan area.  

Note  

This condition does not apply where:  

(i) the tyres received comply with the EPA tyre disposal specifications; or  

(ii) the premises have the capacity, at the time of unloading the tyres, to comply with the EPA tyre 
disposal specifications; or  

(iii) the premises have the capacity, at the time of unloading the tyres, to recycle or reprocess the 
tyres into a saleable product, including retreading the tyres.  

L3.3 Tyres stockpiled on the premises must:  

(a) not exceed fifty (50) tonnes of tyres at any one time; and  

(b) be located in a clearly defined area away from the tipping face; and  

(c) be managed to control vermin; and  

(d) be managed to prevent any tyres from catching fire.  

M6.1  The licensee must maintain a record of all events involving the removal of any waste that was 
brought to the facility and which is not permitted to be disposed of at the facility. 

O6.3  The licensee must have in place and implement procedures to identify and prevent the disposal of 
any waste not permitted by this licence to be disposed of at the premises. 

Objectives 
The objectives of recording the quantities, types and sources of waste received are to enable the effective 
monitoring of incoming waste and to aid in reporting requirements.  
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Management strategy 
The weighbridge is a self-indicating Mettler Toledo 7560 with a maximum capacity of 60 tonnes and eight 
load cells mounted in pairs and are located near the site entry off Reddalls Road.  The weighbridge consists 
of identical weighbridges for incoming and outgoing vehicles.  The terminal for the weighbridge is an 
‘IND310drive’ terminal.  Associated with the weighbridge is the following infrastructure: 

 Concrete ramps for vehicle access to the weighbridge; 

 Roof to protect the weighbridge and customers from rain; 

 Weighbridge office including amenities for staff; and 

 Cctv cameras, which relay footage of vehicles at the weighbridge to the operator. 

Gross weights are recorded as the vehicle enters and tare weights recorded before departure. The 
weighbridge is certified annually (certification number 6/10b/46c).  

The weighbridge used will have a valid calibration certificate in accordance with the requirements of the 
national trade measurement regulations, 2009 at all times.   

The amount, type and source classification of all waste received is recorded by the weighbridge operator on 
computer in accordance with the weighbridge operations manual.  The waste codes used based on the 
nomenclature used for the national waste classification system. 

A register of the amount, weight and type of tyres stored on site is to be maintained. 

Formal volumetric surveys of the filling area are conducted on a six monthly basis for correlation with waste 
measurements made at the weighbridge. 

Each month, Council provides data to EPA on the amount, type and source of waste in the monthly 
contributions report.  Refer Section 11.4. 

Performance indicators 

 The number of occurrences the weighbridge is inoperative. 

 Comparison between waste volumes recorded at the weighbridge and results of regular volumetric 
surveys. 

Responsible party 

 Weighbridge Operator. 

 Waste Coordinator. 

 Leading Hand. 

Inspection, monitoring and maintenance schedule 
Table 9: inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Measurement of waste Continuous Continuous 

Site survey Twice per year June, December 

Weighbridge certification Once per year December 

 
Reporting 

 Monthly report to EPA. Refer Section 11.4. 
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 Annual Report. Refer Section 11.5. 

 If for any reason, the weighbridge is inoperative, Council will notify EPA, and all vehicles will be 
recorded and tonnages calculated from EPA truck factors. This procedure is provided in the SOPs 
Appendix H. 

Corrective actions 

 If the weighbridge at the site becomes inoperative or inaccurate, repair and/or calibration is required as 
soon as practicable.   

5.4 Recycling 
Requirements 
There are no specific conditions relating to recycling in the licence.  The Landfill Guidelines call for a plan to 
recover and recycle, re-use or reprocess wastes that can be viably recycled. 

Objectives 
The primary objective of resource recovery and recycling is to prolong the life of the site. 

Management strategy 
The WGRRP includes a Small Vehicles Transfer Station where recyclable materials are sorted from waste 
received as well as a small vehicles recyclables drop off area at the toe of the Western Gully Landfill.     

Once inside the WGRRP, small vehicle customers dropping of recyclable materials are directed to the small 
vehicles recyclables drop off area at the toe of the Western Gully Landfill.  Council accepts the following 
recyclable items at the WGRRP: 

 Commingled/mixed recyclables;  

 Glass bottles;  

 Paper and cardboard;  

 Mobile phones;  

 Car batteries;  

 Scrap metal (white goods, steel, brass, aluminium, copper); 

 Gas bottles & fire extinguishers;  

 Fluorescent lights and CFL’s; and 

 Waste oil (e.g. Sump oil, engine and lubricating oils.  Fuel, petrol, diesel, heater oil, thinners or cooking 
oils are not accepted). 

Recyclables dropped off at the waste transfer station in the former SWERF building at the toe of the Eastern 
Gully Landfill are separated by Council staff and transferred to the recyclables drop off area.   

At the recyclables drop off area, separate storage is provided for reusable and recyclable material. Reusable 
material is removed for re-processing as required.  Recyclables are sent offsite to various recycling 
contractors including the materials recovery facility (MRF) adjacent to the site. 

Once inside the WGRRP, customers dropping of green waste are directed to the green waste drop off area 
in the western part of the site at the foot of the Western Gully Landfill.  At the green waste drop off area, the 
green waste is stockpiled and mulched as required.  The processed material is converted into mulch or sent 
off site for composting as required. 
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A ‘Small Vehicles Recoverables Drop Off’ centre is located to the north of the former SWERF building and 
accepts reusable items that have some resale value.  All public traffic is directed past the Small Vehicles 
Recoverables Drop Off Centre first to assist Council in promoting resource recovery. Signage is posted at 
the entry to the Small Vehicles Recoverables Drop Off Centre advising customers of what types of materials 
should be directed to the Small Vehicles Recoverables Drop Off Centre. Second hand goods recovered from 
the facility are sold at the Small Vehicles Recoverables Drop Off Centre. Vehicle parking is provided for 
customers of the Small Vehicles Recoverables Drop Off Centre. In addition: 

 Direction and advice is provided at the weighbridge by the weighbridge operator. 

 Small Vehicles Recoverables Drop Off Centre attendant provides assistance and advice to customers 
to increase the opportunity for resource recovery. 

To promote customer separation and patronage the Small Vehicles Recoverables Drop Off Centre should 
always be maintained in a clean, accessible and safe condition. Items should not obstruct access. 

In the future, additional facilities for resource recovery and waste treatment may be implemented by Council, 
which would affect the resource recovery infrastructure on site.  The Council waste management strategy 
(Wollongong City Council 2011) outlines short, medium and long term objectives to increase resource 
recovery, recycling and composting. 

Performance indicators 

 Quantity of material recovered 

Responsible party 

 Weighbridge Operator; 

 Leading Hand; 

 Recyclables Drop Off Area Attendant; 

 Small Vehicles Recoverables Drop Off Centre Attendant; 

 Transfer Station Attendant. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing Responsible person 

Recording quantities of 
recovered materials 

Continuous Continuous 
Recyclables drop off area attendant; 
Small Vehicles Recoverables Drop Off 
Centre attendant 

Assist customers with 
identifying opportunity for 
resource recovery 

Continuous Continuous 
Recyclables drop off area attendant; 
Small Vehicles Recoverables Drop Off 
Centre attendant 

Monitor the cleanliness of 
the recoverables and 
recyclables drop off 
centre  

Continuous Continuous 
Recyclables drop off area attendant; 
Recoverables drop off centre  attendant 

 

Reporting 

 Included in Section 5.3. 
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Corrective actions 

 If the quantity of resources recovered falls over time, the recycling strategy and recovery practice will be 
reviewed.  

5.5 Tyre management 
Requirements 
The following licence conditions (EPL 5862) relate to tyre management at the WGRRP: 

L3.2 The licensee must not dispose of any tyres on the premises which;  

(a) have a diameter of less than 1.2 metres; and  

(b) are delivered at the premises in a load containing more than 5 whole tyres; and  

(c) became waste in the Sydney Metropolitan Area.  

Note 

This condition does not apply where:  

(i) the tyres received comply with the EPA tyre disposal specifications; or  

(ii) the premises have the capacity, at the time of unloading the tyres, to comply with the EPA tyre 
disposal specifications; or  

(iii) the premises have the capacity, at the time of unloading the tyres, to recycle or reprocess the 
tyres into a saleable product, including retreading the tyres.  

L3.3 Tyres stockpiled on the premises must:  

(a) not exceed fifty (50) tonnes of tyres at any one time; and  

(b) be located in a clearly defined area away from the tipping face; and  

(c) be managed to control vermin; and  

(d) be managed to prevent any tyres from catching fire.  

Objectives 
The objectives of tyre management include minimising landfill space used and prevention of fires and 
vermin. 

Management strategy 
Customers with tyres in their loads are discouraged from disposing of them at the landfill.  If tyres are 
received they are stockpiled at the small vehicles recyclables drop off and sent offsite for recycling. Tyres 
discovered at the tip face or the waste transfer station are separated and also stockpiled at the recyclables 
drop off area.  Bulk loads of tyres are not accepted. 

Tyres are transferred off site for recycling on a regular basis in order to not exceed the maximum allowable 
amount of tyres stored on site (50 tonnes) and to control vermin.  Tyres are stockpile in a separate stockpile 
away from flammable goods. 

Performance indicators 

 The number of times tyres not conforming to the requirements of licence condition L3.2 are discovered 
at the landfill will indicate the effectiveness of tyre management at the WGRRP. 

 Tyre fires and infestation of the tyre stockpile with vermin are indications that the tyres have not been 
managed in accordance with the requirements of licence condition L3.3. 
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Responsible party 

 Weighbridge Operator. 

 Plant Operators. 

 Waste Coordinator. 

 Leading Hand. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Waste screening at tip face and 
waste transfer station 

Continuous Continuous 

 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 If whole tyres are discovered on site they are separated and stockpiled at the recoverables drop off 
centre. 

 Should whole tyres start being discovered on a regular or increasing frequency, waste screening 
procedures may need to be reviewed and modified. 

5.6 Cleaning of vehicles 
Requirements 
The following licence conditions (EPL 5862) relate to the cleaning of vehicles at the WGRRP: 

O6.5  Vehicles leaving the premises must not track materials to external surfaces. 

The environmental guidelines: solid waste landfills (EPA 1996) specify that: 

 The landfill occupier should provide a wheel-washing or wheel-cleaning facility for use by customers. 
The occupier is responsible for deciding the appropriate cleaning method, taking into consideration site 
traffic and local road conditions. Hand-held pressure washing hoses, drive-through immersion bunds 
and vibration grids are all options which may suit different operations. 

 The landfill occupier should display signs advising customers that it is the vehicle operator’s 
responsibility to ensure that the remnants of their load or the material stuck to the underside of the 
vehicle or the wheels does not litter public roads. 

Objectives 
The objectives of cleaning vehicles are to: 

 Minimise the effects on local amenity; and 

 Minimise the effects on quality of stormwater runoff. 

Management strategy 

 The tipping face access road is bitumen sealed to within 100 m of the tipping face. This limits the 
amount of mud and clay that can collect on the wheels and undercarriage of vehicles. The tipping area 
and access road are maintained free from debris. 
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 Access roads used by small vehicles are either sealed or covered with gravel. 

 A water cart is permanently available at the WGRRP. This cart is used for dust suppression and also 
washing mud etc. From the sealed roads as required.  A high pressure water cleaner is located on site 
and will be used for cleaning of vehicles if required. 

 During wet weather, aggregate is placed on the tipping area to prevent vehicles coming in contact with 
excessive mud and provide a safe tipping environment. 

 A wet weather tipping area covered with gravel and breckets only is used during times of inclement 
weather to limit the exposure of vehicles to mud.  

 Signs ‘cover your load’ are installed at the site entry and exit. 

 A wet weather tipping area is maintained by Council to reduce the dispersion of mud across the site.  
The wet weather tipping area utilises ‘breckets’, a gravelly slag product, as cover material to reduce 
generation of mud. 

Actions for compliance 

 Clear signage indicating location and availability of high pressure water cleaner should be installed. 

Performance indicators 

 Number of complaints from the community regarding mud and litter on trucks leaving site. 

 Mud and litter found on roadways surrounding the site. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Visual check of the site access road Daily End of day 

Random audit of trucks leaving site Weekly End of week 

 
Responsible party 

 Waste Coordinator. 

 Leading Hand. 

Reporting 

 Annual Report. Refer Section 11.5 

 A record of any complaints will be maintained. Refer Section 4.3. 

Corrective actions 

 Corrective action will be taken based on complaints or observations. 

 Trucks found not to be using the wheel wash bay will be directed to use it.  
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6.0 FILLING OPERATIONS 

6.1 Introduction 
Operations at the tip face are important for the effective environmental management of the facility for the 
reasons listed below: 

 Land management and conservation is affected through tipping supervision, waste compaction and the 
plan adopted for filling and final contouring of the site; and 

 Water pollution, air pollution and hazards and loss of amenity are affected through covering of wastes. 

Tip face operations, including the relevant benchmark techniques (EPA 1996), are discussed in the following 
Sections. 

6.2 Tipping supervision 
Requirements 
There are no specific conditions in the licence relating to tipping supervision. 

The Landfill Guidelines recommend supervision of tipping activity at the tip face when wastes are received at 
all landfills. It is noted that where facilities receive in excess of 500 tonnes per week (25,000 tonnes per 
annum) this supervision should be undertaken by someone other than the compactor driver. 

Objectives 
The objective of tipping supervision is to ensure the accountability of those depositing unacceptable wastes 
at the site. Supervision at the tipping site is an extension of waste screening at the weighbridge and hence 
also has the objective of ensuring that only those wastes that Council are licensed to receive are disposed of 
at the WGRRP.  

Management strategy 

 Full time supervision of tipping at the Small Vehicles Transfer Station by the Waste Transfer Station 
supervisor.   

 SOPs outline tipping supervision requirements at the tip face (refer Appendix H). 

 The tip face is inspected daily prior to tipping. 

 The compactor driver undertakes screening at the tip face. 

Actions for compliance 

 Currently, the tipping is supervised by the compactor and loader operators.  Council should provide a 
full time supervisor other than the compactor driver. 

 An SOP should be developed for the Small Vehicles Transfer Station. 

Performance indicators 

 The number of incidents whereby unacceptable wastes are discovered at the Small Vehicles Transfer 
Station and tipping face. 

Inspection monitoring and maintenance schedule 

Action Frequency Timing 

Screen when truck tipping at tip face or tipping at transfer station. Continuous.  Continuous.  
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Responsible party 

 Plant Operators. 

 Waste Transfer Station Operator. 

Reporting 

 Receipt of significant amounts of unacceptable waste at the site constitutes an incident (refer Section 
11.2). 

Corrective actions 

 If unacceptable waste is detected at the Small Vehicles Transfer Station or the tipping face, collect 
waste and send to appropriate landfill. 

 If annual review process identifies waste screening procedures need to be augmented, the program 
could be modified. This modification would depend on the types unacceptable waste but will likely 
include: 

Training of staff; and/or 

a. Increased stringency in the screening procedure; and/or 

b. Education of waste generators and haulers. 

6.3 Filling plan/ contours 
Requirements 
There are no specific conditions in the licence relating to a filling plan and the landfill contours. 

The EPA (1996) Landfill Guidelines (benchmark technique 27) recommend that a filling plan be maintained 
that identifies areas to be used in the disposal of waste. The filling plan must be regularly updated. 

Objectives 
The objectives of producing filling plans/contours are to demonstrate that the site operations are being 
controlled in a planned manner and to estimate the volume of waste land filled.  

Management strategy 
Filling is directed in general accordance with the filling plan.  The filling plan is saved in the compactor on 
board GPS system to guide the operator on the filling.  Filling is controlled by the conduct of frequent 
informal surveys by means of on board survey data collected by the waste compactor as well as formal 
surveys on a six monthly basis.  The survey results are reviewed continuously and changes to the filling 
activities are implemented as required. 

The proposed final landform contours for the Whytes Gully New Landfill Cell are illustrated on Figure 11. 

As discussed in Section 3.5, the future landfill operation will comprise a number of new stages (stage 1, 
stage 2a, stage 2b, stage 3, stage 4), which will cover current and previous landfill areas in addition to 
previously unfilled areas.  Each stage is subdivided into a number of cells.  The staging sequence is shown 
on Figure 9. Staging plans are presented in the Landfill Master Plan (Appendix F).  An outline of staging 
timeframes is provided in Section 3.3. 

Filling methodology should be undertaken in accordance with the principals of separation of waters as 
described in Section 7.0 and in particular surface water and sediment controls.  Management of surface 
waters during filling should include diversion of clean surface waters away from filling areas and preventing 
runoff from waste areas entering surface waters through the use of temporary bunds up gradient and down 
gradient of the filling area as required by the filling area geometry. The area of waste exposed should be 
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minimised to the extent practicable to limit the potential for generation of leachate contaminated surface 
waters. 

Large commercial vehicles are directed to the active tip face for dumping, while smaller commercial vehicles 
are directed to an alternative tip face that is compacted at the end of each day using the same filling and 
compaction methodology.  

Filling batters for Stage 1 are to be at a maximum slope described in Section 2.2 of the Detailed Design 
Report on Stability of Interim Landfill Slopes (refer Appendix I).  

Performance indicators 

 The results of regular surveys are used to assess the progress in filling the site. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Final filling plans/contours completed six 
months after each completed cell. As required As required 

Informal progress surveys  As required As required 

Six monthly survey Six monthly June, December 

 

Responsible party 

 Operations Administrator. 

 Waste Coordinator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 The Waste Coordinator reviews the ongoing progress of the filling plan and determines the necessary 
modifications to the filling activities on a daily basis. 

6.4 Compaction of waste 
Requirements 
There are no specific conditions in the licence relating to compaction of waste. 

The EPA (1996) Landfill Guidelines (benchmark technique 24) recommends that maximum compaction must 
be achieved for the capacity of the machines used. For landfills receiving over 50,000 tonnes of waste per 
annum, the waste compaction goal is 0.85 tonnes per cubic metre, excluding cover material. 

Objectives 
The objective of waste compaction is to minimise the amount of landfill space and land used to dispose of 
waste. Compaction also improves the stability of landfills, and minimises voids that would encourage vermin, 
fires or excess generation of leachate. A well compacted landfill will also suffer less settlement problems.  

Management strategy 
The compactor and front end loader operate continuously at the tip face in accordance with the SOP’s 
presented in Appendix H. 
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 Waste is placed in layers with a maximum thickness of 0.3 m and in 3 m high runs of waste.  Each run 
has a width of between 15 m and 20 m, depending on the geometry of the filling area, but never more 
than 2½ times the width of the compactor. 

 The front end loader operator acts to push the waste into the compaction area in even layers with a 
thickness of 300 mm.  The front end loader used is a caterpillar 950h machine with an operating weight 
of 18.4 t. 

 The compactor operator acts to spread and compact waste in layers of a maximum thickness of 
500 mm.  The compactor used is a caterpillar 836h with an operating weight of 55.6 t. 

 The working face is at a grade of less than 1v:5h. 

 Waste is compacted by a maximum of five passes of the compactor. 

 The compactor operator uses an on board GPS system to assess the level of compaction achieved.  
The GPS system indicates settlement achieved following each pass by the compactor.  Placement of 
further waste only occurs when the GPS system indicates that a sufficient level of compaction has been 
achieved. 

 The filling plan is saved in the compactor GPS system to guide the operator on the filling. 

 The progress of compaction is monitored frequently, as are the filling plan/ contours, using survey data 
collected from the compactor GPS survey system and recorded waste measurement data. 

 The waste density achieved is calculated twice per year based on weighbridge and survey data. 

Performance indicators 

 The compaction aim for waste is 1 t/m³ as calculated from the waste mass measured at the 
weighbridge and the volumetric surveys. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Assess waste compaction with compactor survey 
system 

Ongoing Ongoing 

Six monthly review of compaction data Twice per year June, December 

 

Responsible party 

 Plant Operators. 

 Waste Coordinator. 

 Leading Hand. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 
If compaction data falls below performance indicator, operating procedures will be reviewed.  This may 
require spreading and compacting thinner layers or specifying additional passes with the compactor. 
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6.5 Covering of waste 
Requirements 
The following licence conditions (EPL 5862) relate to covering of waste at the WGRRP: 

O3 Waste management 

O6.1  Cover material must be virgin excavated natural materials (VENM) or a steel framed and fabric 
covered moveable structure.  

a) Daily cover 

Cover material must be applied to a minimum depth of 150mm over all exposed landfilled waste prior to 
ceasing operations at the end of each day. 

b) Intermediate cover 

Cover material must be applied to a depth of to a minimum depth of 300mm over surfaces of the 
landfilled waste at the premises which are to be exposed for more than 90 days. 

b) Cover material stockpile 

At least two weeks cover material must be available at the premises under all weather conditions. This 
material may be won on site, or alternatively a cover stockpile must be maintained adjacent to the tip 
face. 

General requirements for covering of waste are further outlined in benchmark technique 33 of the solid waste 
Landfill Guidelines (EPA 1996) and comprise: 

 Daily soil cover of at least 15 cm thickness. 

 Intermediate cover of at least 30 cm thickness in areas which will be exposed for more than 90 days 
using an approach as decided by the design philosophy.  

 Maintenance of a stockpile of two weeks of cover material where cover material cannot be won on site. 

Lastly, the active tipping face area, waste relocation area, daily cover and 90 day cover are to be limited 
during landfill operations as defined by Table 10 and Figure 9 attached:  

Table 10: Active tipping face area, waste relocation area, daily cover and 90 day cover 

Stage 
Active Tipping 
Face Area (m2) 

Waste Relocation 
Area (m2) 

Daily Cover Area 
(m2) 

90 Day Cover 
Area (m2) 

Stage 1 1,100 1,800 19,800 14,000 

Stage 2 1,000 0 1,300 7,500 

Stage 3 1,000 0 1,300 7,500 

Stage 4 1,000 0 1,300 7,500 

 

 

Objectives 
The objectives of cover material are to: 

 Limit run-on and reduce infiltration of water; 

 Control and minimise the risk of fire; 

 Minimise the emission of landfill gas; 
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 Suppress site odour; 

 Reduce pest and vermin; and 

 Decrease litter generation. 

Management strategy 
Cover material is classified as daily, intermediate or final: 

 Landfill lids and/or daily cover to 150 mm soil – are used as daily cover on exposed areas of waste at 
the end of the day.  Council currently own four landfill lids that cover an area of 70 square meters each. 

 A stockpile of intermediate cover material suitable for two weeks is maintained next to the tipping face.  
This may be supplemented from time to time with cover material sourced on site or imported from off 
site.  Imported cover material can comprise ‘breckets’, a slag product produced by BlueScope Steel, 
Port Kembla.  ‘breckets’ are used as cover during wet weather filling or for access tracks. 

 Intermediate cover - is placed over each completed 3 m high lift, or when there will be waste surfaces 
exposed for more than 90 days.  It is applied to a minimum 0.3 m thickness.  Any water runoff from the 
intermediate cover will be treated as clean water. 

 Final cover - is placed on final surfaces of the landfill.  The final capping is designed to reduce rain 
water infiltration into the landfill.  Surface water runoff from the final cap will be treated as clean water.  
Design of the final capping is discussed in Section 10.2. 

Performance indicators 

 Quantity of daily, intermediate and final cover material used.  

 Effective sealing of the waste from the environment.  Daily cover controls windblown litter, pest species 
and landfill odours.  For this reason, client, visitor or resident identification of windblown litter, vermin 
and landfill odours in the complaints register forms the performance indicators for adequacy of cover 
material. 

 Surface gas emission monitoring will provide a performance indicator for areas covered with 
intermediate or final cover. 

 Odour complaints. 

 Surface water quality monitoring. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Visual inspection of daily cover and landfill lids Daily End of day 

Inspection after completion of land filling in each cell As required As required 

Surface gas emissions Refer Section 8.3.2 Refer Section 8.3.2 

Surface water quality monitoring Refer Section 7.3.3 Refer Section 7.3.3 

 
Responsible party 

 Plant Operator. 

 Waste Coordinator. 

 Leading Hand. 
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Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 If there is evidence of litter or odour nuisance due to insufficient cover being placed on the daily working 
face, a thicker daily cover should be utilised.  If the material being used as cover is assessed to be 
inappropriate for use as cover material, an alternative material will be located and used.  

 Refer to Section 9.6 for Odour Control. 

 Refer to Section 8.0 for Landfill Gas Management. 
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7.0 WATER QUALITY MANAGEMENT 
This section addresses the requirements of schedule 4, condition 18 of the Project Approval, soil, water and 
leachate management plan (refer Appendix A). 

7.1 Introduction 
The environmental goals for water pollution management are: 

 Preventing water pollution by leachate and sediments; 

 Detecting water pollution; and 

 Remediating water pollution. 

7.2 Prevention of water pollution by leachate 
The following management techniques used to prevent pollution of water by leachate are: 

 Leachate barrier system; 

 Leachate collection system; 

 Surface water and sediment controls; and 

 Leachate monitoring program. 

7.2.1 Leachate barrier system 

Requirements 
The EPA (1996) Landfill Guidelines (benchmark technique 1) require that a suitable leachate barrier system 
be designed in order to contain leachate over the time that the waste poses a potential environmental risk 
thus reducing the potential for environmental impacts caused by the landfill.  

Reference is also made to schedule 4 condition 17 of the Project Approval for requirements in relation to 
leachate management (refer Appendix A). 

Objectives 
The primary objective of the leachate barrier system is to provide a physical barrier to leachate migration 
during the time that it poses significant environmental risk so that neither groundwater nor surface water are 
affected. 

Management strategy 
Western gully landfill 

The Western Gully Landfill does not have a liner system. 

Eastern Gully Landfill 

The Eastern Gully Landfill was constructed as a lined landfill, with the barrier component of the lining system 
comprising a high density polyethylene (HDPE) geomembrane liner (2 mm thickness). The HDPE 
geomembrane liner is underlain by a groundwater drainage layer comprising an approximate 500 mm thick 
fine gravel layer that is intended to collect any groundwater seepage from natural materials below the 
liner.  This layer incorporates a 100 mm diameter collection pipe that drains by gravity to a pond at the toe of 
the landfill.    

Future development 

The design of the leachate barrier system is presented in the Preliminary Design Report and Detailed Design 
Report in Appendix I and summarised herein. 
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Cells 1, 2, 3 and 4 base elevation 

The cell design includes a separation distance of 2 m between the ground water level and the base of the 
waste. This based on a groundwater level of 1 m below ground level. This groundwater level will be verified 
for detailed design of the cells from analysis of data currently being collected from data loggers installed in 
the proposed cell footprint area. 

Perimeter bund and internal bunds 

The cell design includes a perimeter bund.  The perimeter bund provides a physical boundary for the limit of 
placement of waste within the cell and also provides a termination point for both the base liner system and 
the barrier layer in the capping system.   

Internal bunds between sub-cells will be constructed to provide a physical barrier to waste and water 
movement during sequential excavation, lining, and filling.   

Liner 

Three distinct types of ground conditions can be identified for future landfilling areas: 

4) Non-landfilled areas occupied by infrastructure such as roads, ponds, etc. (south of existing landfill 
footprint) i.e. cells 1 to 4 

5) Non-landfilled areas that have remained largely undisturbed (western ridge and central ridge) i.e. cells 
2a, 2b and 4a 

6) The Eastern Gully  and  Western Gully Landfill (existing waste) 

The type of liner varies depending on the ground conditions as follows: 

New cell liner for cells 1 to 4 

The leachate barrier system for the new cell floor comprises from bottom to top: 

 200 mm bearing layer (clay rich soil); 

 Geosynthetic clay liner; 

 1.5 mm high density polyethylene (HDPE)  geomembrane lining layer; 

 Cushion geotextile; and 

 300 mm drainage aggregate and filter geotextile with periodic pipes. 

New cell liner for cells 2a, 2b and 4a 

The leachate barrier system for these cells comprises: 

 200 mm bearing layer (clay rich soil); 

 GCL; 

 1.5 mm high density polyethylene (HDPE)  geomembrane lining layer; and 

 Leachate collection layer (geocomposite drainage net) with filter geotextile and periodic pipes; and 

 300 mm protection layer. 

Piggy back liner for existing waste 

The leachate barrier system for the piggyback cells comprises from bottom to top comprises: 
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 Gas drainage trenches with perforated gas collection pipes; 

 Reinforcement layer consisting of 500 mm of base material and a geogrid; 

 200 mm  bearing layer; 

 GCL; 

 1.0 mm linear low density polyethylene (LLDPE)  geomembrane capping layer with filter geotextile and 
periodic pipes; 

 Leachate collection layer (geocomposite drainage net) with geotextile; 

 Leachate collection layer (geonet); and 

 300 mm protection layer. 

Performance indicators 

 The leachate barrier system will be constructed in accordance with the indicative construction 
specifications refer Detailed Design Report (Appendix I). 

 Results of the ongoing monitoring of groundwater, surface water, leachate and landfill gas. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Regular earthworks monitoring 
and testing during construction to 
ensure quality assurance 

Refer Detailed Design Report 
Appendix I 

Refer Detailed Design Report 
Appendix I 

Groundwater and surface water 
and leachate monitoring 

Refer Section 7.3 Refer Section 7.3 

Landfill gas monitoring Refer Section 8.3 Refer Section 8.3 

 

Responsible person 

  Waste Services Manager. 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Section 7.5 identifies the actions to be undertaken if the monitoring results indicate that conditions have 
changed and leachate has a potential to cause environmental degradation of the groundwater or 
surface waters. 

7.2.2 Leachate Collection System 

Requirements 
O7.3  The licensee must maintain a leachate management system to collect and direct all leachate to a 

point for treatment and disposal to sewer. 
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Objectives 
The primary objective of the leachate collection system is to ensure that leachate in excess of field capacity 
of the waste is collected and managed in a responsible manner to prevent escape from the landfill into 
groundwater, surface water or subsoil. 

Management strategy 
Western Gully landfill 

Collection of leachate was originally through a central 100 mm diameter perforated pipe located at the base 
of the landfill.  From discussions with Council staff we understand that this pipe did not have filter protection 
and became non-functional early on during the filling process.   These discussions also indicate that an 
alternate leachate collection system was constructed.  Leachate collection horizons were established 
successively at approximate 5 m vertical intervals within the landfill mass comprising a network of finger 
drains. At the low point on each horizon, flows in the finger drains enter a shallow 300 mm concrete or HDPE 
pipe and are conveyed to the base of the landfill batter; a pipe pit was installed at each horizon. At the toe of 
the landfill batter the shallow 300 mm pipe extends through the landfill bund wall to the current leachate 
collection pit near the current landfill access road, from where it is transferred to the leachate collection 
ponds. 

Eastern Gully Landfill 

The HDPE geomembrane liner in the Eastern Gully is overlain by a blanket leachate drainage layer 
comprising an approximate 300 mm thick clean sand layer.  This layer incorporates two 300 mm diameter 
leachate collection pipes that drain by gravity to the toe of the landfill – one pipe drains stage 1 and the other 
pipe drains stage 2.  Collected leachate is transferred to leachate ponds.  

Future cells 

The leachate collection system in all new liner areas comprises a continuous blanket collection layer, either 
geocomposite drain or aggregate layer, with a network of leachate collection pipes.  The collection pipes are 
positioned to provide an approximate 50 m (maximum) flow distance from point of entry into the blanket to 
the nearest pipe and to maintain positive drainage after long-term landfill settlement. The system is sized to 
provide for long-term clogging resistance and for pipe clean out access points. 

The bases of cells 1 to 4 are graded to drain to the south, with a leachate collection sump positioned in a 
southern corner of each cell. Leachate will drain to the leachate collection sump via gravity. Leachate from 
the piggy back cells and cells 2a and 2b and 4a would also drain to one of these four sumps.  The sumps are 
essentially depressions that are filled with drainage aggregate. Each sump drains via gravity to a leachate 
sump riser outside the perimeter bund.  Each leachate sump riser is subsequently drained via gravity 
through a new leachate drainage pipe to a single external leachate pumping pit for pumping to the leachate 
ponds.  For the first stages of the project, the existing leachate well near the leachate ponds will be the 
pumping location; while in subsequent stages a new pumping pit will be constructed near the south west 
corner of the landform.  From this point leachate is pumped to the appropriate storage pond.   

Performance indicators 

 Results of the ongoing monitoring of groundwater, surface water and leachate. 

 Construction of leachate collection system in accordance with indicative construction specification (refer 
Detailed Design Report Appendix I). 

Inspection monitoring and maintenance schedule 

Action item Frequency Timing 

Regular monitoring during construction to 
ensure Quality Assurance. 

Refer Appendix I. Refer Appendix I. 

Inspection of leachate pump and Weekly and daily during End of week 
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Action item Frequency Timing 

Pond operation rainfall 

Preventative maintenance of 
Leachate pumps 

Bi-annual with full overhaul 
Every 3 years 

End of week 

Inspection of leachate ponds including liner 
integrity 

Quarterly 
March, June, September, 
December 

Leachate disposal quantity 
(recorded from flowmeter) 

Monthly End of month 

Inspection of irrigation area prior 
To irrigation 

Daily Work days 

Groundwater and surface water 
Monitoring 

Refer Section 7.3 Refer Section  7.3 

 

Responsible person 

 Waste Services Manager. 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 If the leachate collection system is found to be not performing, it may need to be flushed or repaired. 

 Section 7.5 identifies the actions to be undertaken if the monitoring results indicate that conditions have 
changed and leachate has a potential to cause environmental degradation of the groundwater or 
surface waters. 

7.2.3 Surface water and sediment controls 

Requirements 
L1.2  There must be no discharge of contaminated stormwater to waters under dry weather conditions or 

storm event(s) of less than 1:10 year 24 hour recurrence interval, that is 297.4mm of rainfall within a 
24 hour time period.  

“dry weather” means less than ten millimetres of rain falling within a 24 hour period.  

Discharges of contaminated stormwater from the ponds following a 1:10 year 24 hour storm event 
(297.4mm of rainfall within a 24 hour time period) or greater do not constitute a breach of this 
licence.  

L1.3  There must be no discharge of leachate to waters under dry weather conditions or storm event(s) of 
less than 1:25 year 24 hour recurrence interval, that is 371.5mm of rainfall within a 24 hour time 
period.  

“dry weather” means less than ten millimetres of rain falling within a 24 hour period.  

Discharges of leachate from the leachate pond following a 1:25year 24 hour storm event (371.5mm 
of rainfall within a 24 hour time period) or greater do not constitute a breach of this licence. 

O7.1  Drainage from areas not subject to waste disposal activities must be directed away from the existing 
leachate collection pond(s). 
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O7.2  Disturbed areas must be provided with separate water quality controls for the treatment of runoff 
containing suspended or turbid pollutants. 

The DECC has outlined guidelines for surface water, erosion and sediment control at waste landfills in 
DECC (2008).   

Objectives 
The objectives of surface water controls are to: 

  prevent unacceptable sediment loads in receiving waters; 

 Prevent any surface water mixing with waste; 

 Prevent erosion of cover material and/or waste; and 

 Avoid generation of excessive leachate. 

Management strategy 
The following terminology is adopted for surface water categories; 

 “clean” stormwater: runoff from areas of the site where soil and vegetation have not been disturbed or 
vegetation has been established is considered to be ‘clean’. 

 “dirty” stormwater: runoff from areas of the site where soils have been disturbed and are likely to 
generate sediment are considered to be “dirty”,  including areas of intermediate cover or areas of final 
capping that have not yet been vegetated; and 

 “leachate”: comprises runoff from areas of waste or daily cover material as well as leachate generated 
by the landfill. 

Existing 

Control and management of “clean” stormwater 

Run-on into the site is minimal due to the site being bounded by ridgelines. 

Runoff from the western ridge is diverted offsite via a culvert under Reddalls Road to Dapto Creek. 

Runoff entering the Western Gully Landfill from the western ridge area combines with the “dirty” stormwater 
system. 

Runoff from the woodland to east of the Eastern Gully Landfill area either combines with the “dirty” 
stormwater system or is diverted around the Eastern Gully Landfill in a diversion drain, which subsequently 
discharges into the “dirty” stormwater system.   

Runoff from the vegetated ridge to the north of the Western Gully Landfill currently discharges through the 
depression between the eastern and the Western Gully Landfill and combines with the “dirty” stormwater 
flow.    

Control and management of “dirty” stormwater 

Surface water runoff from the Western Gully and Eastern Gully Landfills is captured by swale drains on the 
landfill surface. The swale drains divert the runoff towards drains around the perimeter of the landfills and a 
central drain located between the Eastern Gully and Western Gully Landfills.  Runoff from the natural slope 
above the northern edge of the Eastern Gully Landfill is also directed to the central drain. Runoff from the 
western ridge is directed offsite and discharges to Dapto Creek via a culvert under Reddalls Road. 

All surface water flows are directed into the surface water treatment system, which comprises a series of 
surface water ponds approved in 2003. The system is located in the south west corner of the site and 
comprises two reed beds (reed beds 1 and 2) and an upper and lower surface water polishing pond. The 
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total capacity of the surface water treatment system is 40,000 cu.m.  The design of the ponds is provided in 
the Forbes Rigby (2003)  design drawings and provided in Appendix B.  Discharge from the ponds is to 
Dapto Creek. 

Control and management of leachate water 

Surface water which falls within an active cell, whether it is covered with daily cover or exposed waste, is 
considered leachate and is directed to the leachate management system from where it is diverted to the 
leachate treatment plant.  

Leachate is collected from the Eastern Gully and Western Gully Landfills at collection points at each landfill 
toe.  The collected leachate is piped to the leachate ponds (primary and secondary leachate pond). The 
leachate ponds are 18,000 cum capacity plus 300 mm freeboard. Leachate is pumped from the ponds to the 
onsite leachate treatment plant.  The leachate treatment plant is a sequencing batch reactor technology. 

The leachate ponds and leachate treatment plant are monitored daily. Discharge from the leachate treatment 
plant is monitored in general accordance with the trade waste agreement. 

Future works 

The surface water management controls would be progressively developed as the landfilling areas are 
developed. A drainage philosophy has been designed based on the construction staging of the landfill cells 
and offsite discharge constraints. As increasing areas of the landfill are covered and revegetated with time, 
clean runoff from the landfill surface as well as clean run-on will be separated from dirty stormwater and 
discharged off site without treatment directly to Dapto Creek. Dirty surface water will be directed to the 
surface water ponds. The existing surface water ponds (2 reed beds and polishing ponds) will be used up to 
the completion of stage 3 of the new landfill cell.  Between stage 3 and 4 the volume of the existing surface 
water ponds can be reduced to the footprint of just the polishing pond due to the 60% catchment reduction 
and used as the new surface water pond. This will allow for the relocation of the leachate ponds to the 
footprint of the 2 existing reed beds. The leachate ponds will be relocated prior to construction of stage 4. 
The reduced surface water pond will remain in place for the stage 4 works. A plan outlining surface water 
management during the development of the site is shown in drawing D051 in the Preliminary Design 
Drawings (refer Appendix I). Detailed designs will be undertaken with consideration of chapter e14 of 
Wollongong DCP 2009 and latest version of the Blue Book volume 1 and volume 2b. The following 
summarises the staged approach. 

Stage 1 and stage 2a: 

The drainage philosophy up to the completion of stage 2a is to discharge the whole 50 ha catchment to the 
existing sediment pond. The “Whytes Gully landfill leachate management study” (Forbes Rigby, 2002) and 
the “Whytes Gully landfill surface water and leachate management plan 2008” (RIENCO consulting)” reports 
(refer Appendix E) indicate, and Golder have verified, that there is sufficient capacity in the existing surface 
water management system for the whole 50 ha catchment. 

Detailed design of stage 1a drainage is presented in the Detailed Design Report in Appendix I. 

A minor existing discharge offsite from the western ridge would be maintained. 

Stage 2b: 

After completion of stage 2b the Eastern Gully would become fully capped and therefore surface runoff 
would become ‘clean’ runoff. During stage 2b a new ‘clean’ drain can be constructed to bypass the sediment 
pond and discharge directly to the Dapto Creek outfall. This drain would be constructed between the existing 
leachate treatment plant and the surface water ponds. On completion of stage 2b, approximately 24 ha will 
discharge directly to Dapto Creek and 26 ha to the existing sediment pond.  

Stage 3: 

On completion of stage 3, approximately 30 ha will be discharged directly to Dapto Creek and 20 ha to the 
existing sediment pond.  Due to the extent of the stage 4 works the existing leachate ponds will require 
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relocating towards the end of stage 3. At this stage it is proposed that the leachate pond is relocated to the 
footprint of the two reed bed ponds and downsize the existing surface water pond. The downsizing of the 
surface water pond at this stage is possible due to approximately 60 percent of the original 50 ha catchment 
now discharging directly to the Dapto Creek outfall. 

Stage 4: 

The downsized surface water pond is designed for a 20 ha catchment. The clean 30 ha catchment would 
discharge unrestricted to the Dapto Creek outfall. The surface water pond would be made up of sediment 
pond and onsite surface water detention pond. The outflow from the pond to the Dapto Creek outfall would 
be restricted to meet discharge constraints and the resultant attenuated runoff detained within the surface 
water pond.  

Cap drainage and perimeter drain 

Benching and drop structures would be implemented and constructed into the formation of the landfill cells to 
reduce the runoff velocities and prevent scouring and sediment migration on the landfill cap. The design of 
the landform will include positive grades in all areas, batters (4h:1v), cell top (5 percent), and bench (3 to 5 
percent cross fall), to collect and convey runoff generated from rainfall on the cell.    

The cell design includes a perimeter drainage swale, which serves to collect and convey runoff water from 
cap drainage.   

Erosion control 

Erosion control works are required for all works where the possibility for soil erosion exists and are used to 
control and minimise erosion and sedimentation.  Erosion control measures employed at the site incorporate 
the following: 

 Reducing the area of exposed soil including recently constructed sections of the landfill; 

 Diverting clean run on away from disturbed areas; 

 Reducing the length and steepness of slopes; 

 Rehabilitating capped areas in the timely manner; 

 Applying sediment control measures to intercept and retain sediment on site (e.g. drains around 
perimeter and sedimentation ponds); 

 Applying sediment control measures to topsoil stockpiles to preserve topsoil for capping; 

 An inspection maintenance and cleaning program for control structures to maintain capacity and 
integrity; 

 Wheel wash facilities would be at site egress points, to prevent the tracking of mud or loose sediment 
off site; and 

 Using designated access roads and paths where possible. 

Where required, erosion and sediment control measures implemented will be consistent with the 
requirements of the latest version of the Blue Book volume 1 and volume 2b. Specific erosion and sediment 
control plans to manage construction works packages fall under the project’s construction environmental 
management plan. 

Actions for compliance 

 Separate “clean” and “dirty” stormwater collection systems and discharge “clean” stormwater off site. 

 Vegetate all drains 
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 Repair bare areas or areas showing surface erosion. 

Performance indicators 

 Quantity of sediment in sediment control structures; 

 Level of maintenance to sediment control measures; 

 Construction of surface water management features in accordance with indicative construction 
specification (refer Detailed Design Report Appendix I). 

 Visual inspection of the control systems; and 

 Results of the ongoing monitoring of surface water. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Inspection of surface water reed beds and 
surface water polishing ponds 

Quarterly and after rainfall 
events 

March, June, September, 
December 

Inspection of storm water diversion drains Quarterly and after rainfall 
events 

March, June, September, 
December 

Surface water monitoring Refer Section 7.3 Refer Section  7.3 

 

Responsible party 

 Operations Administrator. 

 Waste Coordinator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Maintain and repair sediment control structures when required (clean out sediment when surface water 
ponds reach capacity, clean out table drains etc. to maintain capacity). 

 Repair of bare areas or areas showing surface erosion.  

7.2.4 Control and management of leachate  
Leachate is deemed to include all water that has come into contact with waste. A range of appropriate 
measures would be implemented to minimise, contain, collect and dispose of leachate generated during 
landfilling at the site. All practicable measures would be undertaken to minimise the volume of leachate 
generated at the site, including: 

 Diverting upstream, clean stormwater runoff around the landfilling operation, where able; 

 Staging the landfilling operation, to minimise the active footprint of the landfill; 

 Minimising exposed areas at the active landfilling area by regular covering of the landfilled waste;  

 Grading filled areas to direct surface water runoff away from the active waste landfilling area; 

 Applying intermediate cover on all areas of the landfill that are left inactive for periods greater than 90 
days; and 
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 Progressive capping and rehabilitation of landfilled areas. 

Existing 

Leachate is collected in leachate collection systems in the eastern and Western Gully Landfills. The leachate 
is piped to the leachate ponds the leachate treatment system at the site currently incorporates aeration and 
biological treatment with the primary and secondary leachate ponds and subsequent treatment in the 
leachate treatment plant using sequencing batch reactor technology. Leachate is discharged to sewer in 
accordance with the site trade waste agreement as described in Section 7.6. The leachate treatment plant as 
well as the leachate ponds are inspected and monitored on a daily basis. 

Future 

It is proposed to retain the existing leachate treatment system in place until the end of the first year of stage 
1 (end of 2014) of the project. 

During the first year of the Project it is proposed there would be significant works undertaken at the Whytes 
Gully RRP site including operational changes that are expected to significantly impact and reduce the 
leachate generation rates. These include capping and reprofiling the existing Eastern Gully Landfill batter 
(considered to be a significant source of infiltration and stormwater contribution to the leachate collected at 
the site) in addition to capping of the current landfilling area and commencement of the piggy back liner in 
stage 1. 

Additionally, Sydney Water may in this time develop firm upgrade plans for the sewer along Reddalls Road 
and consider an increased discharge limit to sewer for the Project site. 

Wollongong City Council would log and review the resultant leachate generation volumes and rainfall 
amounts during 2014 and reassess the water balance model assumptions for infiltration rates and continue 
to liaise with Sydney Water on timing for sewer capacity upgrade and quantify and assess the need to 
upgrade the leachate treatment plant.  

The following contingency actions for leachate storage and/or treatment are considered feasible, and could 
be implemented in a short period of time at the Project site if necessary:  

 Discharge to sewer directly from the leachate storage ponds during periods of low ammonia 
concentrations to increase leachate storage capacity (this approach is known to be acceptable to 
Sydney Water and has been implemented successfully in the past year). 

 Leachate reinjection over short-term into new waste proposed for the new cell through surface 
application across the daily cover area (10 000 m2); 

 Trucking of leachate to sewage treatment plant for disposal; 

 ‘package’ plants: proprietary package treatment plants are available that can be mobilised to the 
Whytes Gully RRP site should increased leachate treatment capabilities be temporarily required; 

 Until the end of stage 1 store excess leachate in the former surface water pond at the toe of the western 
gully, or construct a new leachate overflow storage pond in the cell 2 or cell 3 area; 

 Upgrade the existing leachate treatment plant  to increase volume throughput and/or efficiency of 
treatment process/new technologies; and 

 Construct a cover over the existing leachate ponds to reduce the effects of direct rainfall. 

Actions for compliance 

 Separate “clean” and “dirty” stormwater collection systems and discharge “clean” stormwater off site. 

 separate “dirty” stormwater and leachate water flows.  
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Performance indicators 

 Quantity of sediment in sediment control structures; 

 Level of maintenance to sediment control measures; 

 Visual inspection of the control systems; and 

 Results of the ongoing monitoring of surface water. 

Responsible party 

 Operations Administrator. 

 Waste Coordinator. 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Surface water monitoring Refer Section 7.3 Refer Section  7.3 

Inspection of integrity of leachate ponds Quarterly March, June, September, 
December 

Groundwater monitoring around leachate 
ponds 

Refer Section 7.3 
Refer Section 7.3 

Monitor leachate pond levels and LTP 
operation 

Daily 
Daily 

Sampling discharge from LTP Refer Section 7.6 Refer Section 7.6 

Maintenance of leachate management system Monthly End of month 

 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Maintain and repair sediment control structures when required (clean out sediment when surface water 
ponds reach capacity, clean out table drains etc. to maintain capacity). 

 Review leachate storage system capacity (leachate water balance) and surface water diversion 
measures within active cells. 

7.3 Detecting water pollution 
The following management techniques will be applied for early detection of surface water and groundwater 
pollution: 

 Groundwater monitoring network. 

 Groundwater monitoring program.Surface water monitoring program.  

 Leachate monitoring program. 

 Annual review of water monitoring. 

 Groundwater assessment program. 
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7.3.1 Groundwater monitoring network 

Requirements 
The EPL specifies monitoring of surface water points 1, 33 and 34 and ground water monitoring points  2, 5 
through 20, for the analytes and at the sampling frequencies outlined in Table 11.   

Benchmark technique 4 for groundwater monitoring network in the EPA (1996) Landfill Guidelines provides 
technical guidance regarding the construction of groundwater monitoring wells.  The groundwater monitoring 
network must allow for the collection of representative samples of groundwater.  It is therefore important that 
wells comprising the monitoring network are: 

 Strategically located to maximise the opportunity for intercepting any discharge from the landfill; and 

 Constructed appropriately to ensure sample representativeness. 

Objectives 
A groundwater monitoring network is necessary to demonstrate that there is limited potential for migration of 
hazardous constituents from a solid waste landfill to the surrounding groundwater, during the active life of the 
landfill and the post-closure care period.  The wells employed for a groundwater network should be 
strategically located, to maximise the opportunity for intercepting groundwater flow onto the site as well as 
any discharge from the landfill site. 

Management strategy 
Groundwater monitoring wells are being monitored on a quarterly frequency. Refer Figure 12 for 
groundwater monitoring locations.  

Well installation locations were selected to provide long term monitoring locations that are unlikely to require 
relocation or decommissioning during construction of the new landfill cells (based on the current proposed 
development footprint). A summary of the wells is provided in Table 11 below. 

Table 11: Well installation locations and rationale 

Well id Location Unit screened Rationale 

GMW101 North of Western Gully Landfill Shallow rock  Upgradient data coverage 

GMW102 Northwest of Western Gully Landfill Shallow rock  Upgradient data coverage 

GMW103 
Northeast of active cell (Eastern Gully 
Landfill) 

Shallow rock  
Upgradient coverage - boundary 

GMW104 West of Western Gully Landfill 
Shallow rock Cross-gradient coverage - 

boundary 

GMW105 
East of active cell (Eastern Gully 
Landfill), eastern ridge 

Shallow rock 
Cross-gradient coverage 

GMW106 Southeast of Eastern Gully Landfill Shallow rock Cross/downgradient coverage 

GMW108s 
South of future cells (east of weigh 
station) 

Alluvials 
Downgradient coverage  

GMW108d 
South of future cells (east of weigh 
station) 

Shallow rock 
Downgradient coverage  

GMW109s Southwest corner of property Alluvials Downgradient coverage - boundary 

GMW109d Southwest corner of property Shallow rock Downgradient coverage - boundary 

GMW110 West of proposed leachate pond Shallow rock Downgradient coverage - boundary 

GMW111 West of proposed new cells Shallow rock Downgradient coverage - boundary 

GABH01 Within proposed cell footprint Shallow rock New cell footprint coverage 

GABH02 Within proposed cell footprint Shallow rock New cell footprint coverage 
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Well id Location Unit screened Rationale 

GABH03 Within proposed cell footprint Shallow rock New cell footprint coverage 

GABH06s Within proposed cell footprint Alluvials New cell footprint coverage 

GABH06d Within proposed cell footprint Shallow rock New cell footprint coverage 

 

At each location, one well was installed into shallow weathered rock to provide site-wide coverage of this 
shallow groundwater system. In addition, three locations (GMW108, GMW109 and GABH06) were 
completed as paired wells with an additional shallow well completed in the alluvial/ colluvial soil profile 
overlying the shallow rock. 

Based on initial rounds of monitoring completed in 2011, a groundwater contour map for the site has been 
created and is shown in Figure 16. 

Borelogs and monitoring well construction logs are presented in Appendix J. 

Actions for compliance 

 Install monitoring locations in accordance with objectives to set out in benchmark technique 4. 

Performance indicators 

 The groundwater monitoring network will be constructed in accordance with the well locations and 
rationale. 

 Groundwater monitoring results provide information to meet the objectives for network coverage. 

Inspection, monitoring and maintenance schedule 

 Review suitability of monitoring network to meet objectives annually during annual review of water 
monitoring (refer Section 7.3.5). 

Responsible party 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Install modifications required as identified in the annual review of water monitoring (refer Section 7.3.5). 

7.3.2 Groundwater Monitoring Program 

Requirements 
Benchmark technique 5 for groundwater monitoring program in the EPA (1996) Landfill Guidelines provide 
recommended groundwater indicator parameters and respective detection limits.  Sampling on a quarterly 
basis is recommended and detailed sampling and quality assurance/ quality control methodologies are also 
provided in the Landfill Guidelines. 

Condition 18 (e) of the Project Approval requires a combined surface on groundwater monitoring program to 
gain an understanding of surface and groundwater interaction and potential for any impacts of the Project 
and the downstream environment including GDEs and Dapto Creek.  

Objectives 
The objective of the groundwater monitoring program is to effectively monitor and report groundwater 
character, and ensure early detection and reporting of possible pollution of groundwater. 
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Management strategy 
The following monitoring program is being undertaken in order to provide a robust baseline dataset of 
groundwater quality. This monitoring program should be reviewed following completion of the first two rounds 
and again after the completion of an annual quarterly monitoring cycle to optimise the program based on the 
observations from the baseline data set (i.e. reduce the frequency and analytical suite to focus on 
groundwater quality indicators identified as being of relevance to the site). 

The following suites of analytes are considered for the proposed monitoring regime: 

 General water quality parameters: 

 Field water quality suite (temperature, pH, EC, ORP and DO); 

 Cations and anions (calcium, magnesium, sodium, potassium, chloride, sulphate, fluoride, 
speciated alkalinity); 

 Leachate indicator suite: 

 Nitrate, nitrite, ammonia, total kjeldahl nitrogen (TKN); 

 Biochemical oxygen demand (BOD);  

 Total organic carbon (TOC); 

 Metals and metalloids (aluminium, arsenic, cadmium, chromium, copper, iron, manganese, mercury, 
nickel, lead and zinc); 

 Organic suite - limited (for quarterly monitoring): 

 TPH; 

 Benzene, toluene, ethylbenzene and xylenes (BTEX) + naphthalene; 

 Organic suite - extended (for annual monitoring): 

 TPH; 

 VOCs (includes BTEX); and 

 SVOCs (includes PAHs, pesticides, speciated phenols and PCBs). 

A proposed monitoring frequency is provided in Table 12. Observations to date indicate that some of the 
organic analytical suites are unlikely to be relevant for ongoing monitoring once the baseline dataset has 
been established, and would be culled with regard to future monitoring. Appendix K provides the baseline 
data assessment report (June 2013) submitted for the 2013 EPL review. 

In addition, the nominated wells may be modified if new wells are installed, or if a revision to the number of 
monitoring locations can be rationalised following review of the monitoring results.  
 
 
Table 12: Groundwater monitoring program for baseline water quality assessment 

Well no. 

EPA 
id no. 

General 
water 
quality 
suite 

Leachate 
indicator 
suite 

Metals 
and 
metalloids

Organic 
suite - 
limited 

Organic 
suite - 
extended

Rationale for location 

GMW101  Quarterly Quarterly Annually Quarterly Annually Upgradient data coverage 

GMW102 9 Quarterly Quarterly Annually Quarterly Annually Upgradient data coverage 
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Well no. 

EPA 
id no. 

General 
water 
quality 
suite 

Leachate 
indicator 
suite 

Metals 
and 
metalloids

Organic 
suite - 
limited 

Organic 
suite - 
extended

Rationale for location 

GMW103 
10 

Quarterly Quarterly Annually Quarterly Annually 
Upgradient coverage - 
boundary 

GMW104 
11 

Quarterly Quarterly Annually Quarterly Annually 
Cross-gradient coverage - 
boundary 

GMW105 12 Quarterly Quarterly Annually Quarterly Annually Cross-gradient coverage 

GMW106 
13 

Quarterly Quarterly Annually Quarterly Annually 
Cross/downgradient 
coverage 

GMW108s 14 Quarterly Quarterly Annually Quarterly Annually Downgradient coverage  

GMW108d 15 Quarterly Quarterly Annually Quarterly Annually Downgradient coverage  

GMW109s 
16 

Quarterly Quarterly Annually Quarterly Annually 
Downgradient coverage - 
boundary 

GMW109d 
19 

Quarterly Quarterly Annually Quarterly Annually 
Downgradient coverage - 
boundary 

GMW110 
17 

Quarterly Quarterly Annually Quarterly Annually 
Downgradient coverage - 
boundary 

GMW111 
18 

Quarterly Quarterly Annually Quarterly Annually 
Downgradient coverage - 
boundary 

GABH01 2 Quarterly Quarterly Annually Quarterly Annually New cell footprint coverage 

GABH02 5 Quarterly Quarterly Annually Quarterly Annually New cell footprint coverage 

GABH03 6 Quarterly Quarterly Annually Quarterly Annually New cell footprint coverage 

GABH06s 8 Quarterly Quarterly Annually Quarterly Annually New cell footprint coverage 

GABH06d 7 Quarterly Quarterly Annually Quarterly Annually New cell footprint coverage 

Bh6^ 
20 

Quarterly Quarterly Annually Quarterly Annually 
Downgradient coverage - 
boundary 

Note: ^the 2009/10 annual monitoring report describes BH6 as being installed by WCC. BH6 lithology is assumed to be that of BH3 

“new entry gate” WCC reference w9872, installed by WCC in March 2009. The location and measured depth of BH6 (from 2009/10 

annual monitoring report, GHD 2010) are consistent with the bore report and location for BH3. 

Actions for compliance 

 Undertake groundwater monitoring as scheduled in management strategy. 

Performance indicators 

 Quarterly and annual data obtained from groundwater monitoring network. 

Inspection, monitoring and maintenance schedule 

 Review suitability of monitoring program to meet objectives annually during annual review of water 
monitoring (refer Section 7.3.5). 

Responsible party 

 Operations Administrator. 
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Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Implement modifications required as identified in the annual review of water monitoring (refer Section 
7.3.5). 

7.3.3 Surface Water Monitoring Program 

Requirements 
The EPL specifies monitoring of surface water monitoring points 1, 33 and 34 annually and during overflow.  

Benchmark technique 7 for surface water monitoring program in the EPA (1996) Landfill Guidelines require 
establishment of surveyed monitoring points, to be sampled on a quarterly basis for the recommended 
groundwater indicator parameters. 

Condition 18 (e) of the Project Approval requires a combined surface on groundwater monitoring program to 
gain an understanding of surface and groundwater interaction and potential for any impacts of the Project 
and the downstream environment including GDEs and Dapto Creek.  

Objectives 
The objective of the surface water monitoring program is to effectively monitor and report surface water 
character, and ensure early detection and reporting of possible pollution of surface water. 

Management strategy 
Six surface water monitoring locations are currently being monitored quarterly to provide a baseline data set 
for the site for the analytes outlined below. Refer Figure 13 for monitoring locations. As with the groundwater 
monitoring program these locations and analytes may be rationalised after completion of 1 annual cycle of 
monitoring (refer also Appendix K).  

 Field suite (temperature, pH, electrical conductivity, dissolved oxygen, oxidation reduction potential); 

 General water quality (TDS, TSS); 

 Cations and anions (calcium, magnesium, sodium, potassium, chloride, sulphate, fluoride, alkalinity); 

 Total metals and metalloids (aluminium, arsenic, cadmium, chromium, copper, iron, manganese, 
mercury, nickel, lead and zinc) (unfiltered samples); 

 Nitrate, ammonia, total kjeldahl nitrogen (TKN); 

 Total petroleum hydrocarbons (TPH); 

 Volatile organic compounds (VOCs); 

 Polycyclic aromatic hydrocarbons (PAHs); 

 Total phenolics; 

 Biochemical oxygen demand (BOD); and 

 Total organic carbon (TOC). 

Actions for compliance 

 Undertake surface water monitoring as scheduled in management strategy. 
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Performance indicators 

 Quarterly data obtained from surface water monitoring network. 

Inspection, monitoring and maintenance schedule 

 Review suitability of monitoring program to meet objectives annually during annual review of water 
monitoring (refer Section 7.3.5). 

Responsible party 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Implement modifications required as identified in the annual review of water monitoring (refer Section 
7.3.5). 

7.3.4 Leachate Monitoring Program 

Requirements 

Condition m6.2 of the EPL specifies that ‘the licensee must make available to the EPA the results of monthly 
trade waste monitoring of leachate and include these results in the annual report.’ 

Benchmark technique 8 for leachate monitoring program in the EPA (1996) Landfill Guidelines require initial 
characterisation testing of leachate with additional quarterly or batch testing of a representative samples. 

Objectives 
The objective of the leachate monitoring program is to chemically characterise the leachate to allow 
assessment of the potential environmental harm and impacts. 

Management strategy 
The leachate monitoring currently comprises monitoring of flow volume and regular chemical analysis for 
leachate treatment plant operation and analysis of treated leachate in accordance with the site trade waste 
agreement as outlined in Section 7.6. 

One leachate monitoring location was monitored quarterly to provide information for the baseline data set for 
the site for the analytes outlined in Section 7.3.2. Refer Figure 4 for monitoring location. As with the 
groundwater monitoring program, these locations and analytes were rationalised following completion of 1 
annual cycle of monitoring, as discussed in the baseline data assessment report in Appendix K. 

Actions for compliance 

 Undertake leachate monitoring as scheduled in management strategy. 

Performance indicators 

 Data collected in accordance with management strategy. 

Inspection, monitoring and maintenance schedule 

 Review suitability of monitoring program to meet objectives annually during annual review of water 
monitoring (refer Section 7.3.5). 

Responsible party 

 Operations Administrator. 
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Reporting 

 Annual Report (refer Section 11.5). 

 Trade waste reporting (refer Section 7.6). 

Corrective actions 

 Implement modifications required as identified in the annual review of water monitoring (refer Section 
7.3.5). 

7.3.5 Annual Review of Water Monitoring  

Requirements 
Schedule 4, condition 18 of the Project Approval requires a combined surface and groundwater monitoring 
program to gain an understanding of surface and groundwater interaction and potential for any impacts of 
the Project and the downstream environment including GDEs (Lake Illawarra) and Dapto Creek. Condition 
18 (e) specifically requires reporting of results of water monitoring to NOW and other relevant government 
agencies every 12 months. 

Objectives 
The program for monitoring of waters is suitable for monitoring groundwater flows onto the site and detection 
of offsite impacts to groundwater or surface water. 

Management strategy 
A review of water monitoring results will be undertaken annually in order to assess potential impacts on 
downstream environments. The review will include assessment of monitoring results under leachate, ground 
water and surface water monitoring programs. The review will be undertaken to assess results against 
relevant ANZECC guidelines, baseline data and upgradient water quality. The outcome of a review may 
include the requirement to prepare a groundwater assessment program to further assess specific issues 
identified (refer Section 7.4). 

The monitoring programs will also be reviewed on an annual basis as required to ensure they appropriately 
reflect site conditions and activities. 

Actions for compliance 

 Undertake annual review of water monitoring. 

Performance indicators 

 Review documented in Annual Report. 

Responsible party 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Modify groundwater monitoring network 

 Modify groundwater monitoring program 

 Modify surface water monitoring program 

 Modify leachate monitoring program 
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 Undertake a groundwater assessment program (refer Section 7.4) 

7.4 Groundwater Assessment Program 
Requirements 
The Landfill Guidelines benchmark technique number 6 requires a groundwater assessment program if 
groundwater monitoring detects a possible failure of the leachate containment system. 

Objectives 
The objective of the groundwater assessment program is to set procedures in place if the groundwater 
monitoring program detects a possible failure of the leachate containment system and potential adverse 
effect on downstream sensitive receptors. 

Management strategy, tasks and actions 
Groundwater will be monitored and background concentrations will be established for all analytes.  If a 
significant change in concentration for any of the indicator parameters is detected over two consecutive 
monitoring periods, then the affected groundwater monitoring bores will be resampled as soon as possible.  
Statistical comparisons of key indicator parameters may be required to identify statistically significant 
evidence of contamination between key indicator parameters. 

A risk based perspective will be taken in evaluating monitoring results potential impact on sensitive 
receptors. 

If the anomaly is verified by resampling, the EPA will be notified by telephone and in writing within 14 days of 
verification of the increase in the groundwater indicator contaminants (refer Section11.2). 

Within 28 days of the notification, Council will prepare a groundwater assessment plan for submission to 
EPA. A copy of the groundwater assessment plan will also be provided to NSW office of water (now). 

The groundwater assessment plan will include: 

 Identification of the specific contaminants and extent of the pollution to the groundwater; 

 An assessment of whether further monitoring or investigation is required; 

 A list of proposed analytes (including justification); and 

 A monitoring program for sampling the wells and/ or installing further wells. 

Any information obtained during this assessment will be used to prepare the water contamination 
remediation plan (refer Section 5.3). 

Performance indicators 

 Groundwater, surface water and leachate monitoring analytical results. 

 ANZECC water quality guidelines 2000 values for protection of 95% of species in a marine/ freshwater 
environment and background water quality. 

Inspection monitoring and maintenance schedule 

Action Frequency  Timing 

Groundwater assessment 
program 

When significant increases in 
indicator concentrations in 
groundwater occur 

As required 

Surface water monitoring Annually and during overflow 
March, June, September, 
December 



LANDFILL ENVIRONMENTAL MANAGEMENT PLAN 

  

September 2014 
Report No. 117625003_061_R_Rev2 67 

 

Groundwater monitoring Quarterly 
March, June, September, 
December 

Leachate monitoring Monthly and during overflow 
March, June, September, 
December 

 

Responsible party 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Development of a water contamination remediation plan (refer Section 7.5).  
 

7.5 Water Contamination Remediation Plan 
Requirements 
There are no specific conditions relating to the water contamination remediation plan in the licence. 

The Landfill Guidelines benchmark technique 9 calls for development and implementation of a groundwater 
contamination remediation plan if contamination to groundwater is confirmed by the groundwater 
assessment program. 

Schedule 4, condition 18 of the Project Approval requires a mitigation plan to address potential impacts of 
the Project on the downstream environment. The mitigation plan is referred to as the water contamination 
remediation plan for the purposes of this LEMP. 

Objectives 
The objective of the water contamination remediation plan is to describe the process to protect the water 
from further contamination and nominate a means to return the water to the original quality down hydraulic 
gradient of the landfill.  

Management strategy 
Water contamination remediation plans are developed on an individual basis dependent on the nature and 
degree of contamination detected. Rather than include a plan for any groundwater or surface water 
contingency, it is more important to define the concept and highlight responsibilities and likely actions. The 
specific plan can then be developed to suit the event. 

Groundwater contingency plans 

The need to develop a groundwater contingency plan will flow from the groundwater assessment program 
(Section 7.3.5). The assessment program will define the nature and general extent of contamination. 

A remediation plan will utilise the information obtained in the assessment program. There will need to be a 
formal determination if sufficient information was obtained in that assessment. Should a groundwater 
specialist determine that there are data gaps, it will be necessary to fill these before developing the plan. 

Data gaps for groundwater contamination may include insufficient mapping of the extent of contamination. In 
order to improve this situation it may be necessary to drill a larger number of monitoring locations in the zone 
that contamination was discovered.  

There are three general options for controlling groundwater contamination in an aquifer. These options 
include: 
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 Installation of groundwater extraction wells; 

 Installation of interception trenches; and 

 Use of bentonite slurry to encapsulate and contain the contaminants. 

Groundwater extraction wells and interception trenches would be the primary means for controlling the 
movement of contaminants in most plausible incidents at the site. 

The contaminants would need to be treated at the surface following extraction prior to discharge. The 
treatment system would be dependent on the nature of contamination and allowable discharge limits. It may 
be necessary for Council to engage specialist engineers to design and test a treatment plant to control the 
contamination. 

Surface water contingency plan 

Surface water monitoring or visual observations may indicate the need to control surface water discharges to 
the environment. If monitoring results indicate that the limit concentrations have been breached, it will be 
necessary to establish the cause for that violation. 

Determining the source will require the development of a plan. This plan may require sampling and testing 
from the point of the violation and moving upstream until a source can be located. Once the source has been 
identified, Council will be able to isolate the source and develop plans to control the discharge. The 
discharge may be contained by mechanical means or by restricting the flow off-site. 

Once the action has been taken to contain the pollution, Council will prepare a report for EPA detailing the 
nature and source of contamination and the actions put in place to prevent recurrence. 

Performance indicators 
Performance indicators for contingency plans would be the amount of time following determination that 
successful control actions are established. The time will be a function of the severity of the incident and the 
nature of the controls. Successful control can be assessed from the results of ongoing monitoring. 

Responsible party 

 Operations Administrator 

Reporting 
Specific contingency plans and reporting activities are not required until uncontrolled release of pollutants 
have been identified. Reporting will be necessary to demonstrate to EPA that the situation is under control. 
Contingency plans would also be provided to now. 

7.6 Trade Waste Agreement 
Requirements 
The Trade Waste Agreement (TWA) number 11205 specifies substances and daily masses as well as 
maximum daily volumes that Council is allowed to discharge to sewer, in particular discharges from the 
leachate treatment plant at the WGRRP.  The TWA also specifies sampling and reporting requirements. 

Objectives 
The objective of the TWA is to ensure that Council discharges leachate from the WGRRP within the daily 
masses and volumes allowed by Sydney Water. 

Management strategy, tasks and actions 
The main management tasks and actions comprise sampling and reporting in accordance with the TWA.  For 
detailed requirements, the current TWA should be referred to.  The requirements of Sydney Water’s 
published analytical methods shall be followed for all sampling and analysis.  Some of the key management 
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tasks and action items relating to the TWA are summarised in the sections below. Refer Appendix A for 
TWA. 

Performance indicators 

 Number of events where a sample has not been collected; 

 Number of events where the specified concentrations or load limits have been exceeded; 

 Number of events where the reporting requirements of the TWA were not complied with; and 

 The charges for trade wastewater discharge paid by Council to Sydney Water. 

Responsible party 

 Waste Services Manager; 

 Operations Administrator. 

Inspection, monitoring and maintenance schedule 

 Sampling will occur at a point specified by Sydney Water; 

 Sampling will occur over a full production day by combining equal volumes taken at 30 minute intervals; 

 Sampling will occur on 7 May 2010 and every eight days thereafter; 

 Discrete samples will be collected at the start and finish of each sample day and shall be analysed for 
pH; 

 Composite samples will be analysed for: 

 Ammonia as n; 

 Biochemical oxygen demand; 

 Suspended solids; 

 Total dissolved solids; 

 The flow meter shall be accessible to Sydney Water for inspection. 

Reporting 

 Results of analytical testing must be submitted to Sydney Water within 21 days of sampling; 

 The results of the trade waste sampling shall be summarised in the Annual Report; 

 Sydney Water must be notified in writing within seven days of: 

 Any failure to obtain samples; 

 Any loss of analytical data; and 

 Any failure in the discharge flow meter. 

Corrective actions 

 If sampling and reporting requirements are not met on a regular basis, reasons for this failure will be 
investigated and a more revised sampling procedure will be implemented; and 
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 If concentrations and load limits are not achieved on a regular basis, the performance of the leachate 
treatment plant will be investigated. 
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8.0 AIR QUALITY MANAGEMENT 
For the purposes of addressing the requirements of Condition 29 Air Quality Management Plan of the Project 
Approval, Air Quality is addressed in this LEMP under sections 8.0 for Landfill Gas, and 9.6 for Odour. 

8.1 Introduction 
The environmental goals for air quality management are: 

 Preventing landfill gas emissions; 

 Detecting landfill gas emissions; and 

 Remediating landfill gas emissions. 

8.2 Preventing Air Pollution 
The management techniques used to control landfill gas emissions are: 

 Landfill gas containment system; 

 Extraction and disposal of landfill gas; 

 Fire prevention; 

 Controlled burning of waste; and 

 Site closure. 

8.2.1 Landfill Gas Containment System 

Requirements 
There are no specific conditions relating to landfill gas containment in the licence. The Landfill Guidelines 
recommend that landfill gas should be contained by a combination of the leachate barrier system, site 
capping and revegetation and covering of waste. 

Objectives 
The objective of the landfill gas containment system is to minimise emissions of landfill gas through the 
surface of the landfill in order to minimise greenhouse gas emissions, odours and emissions of airborne 
impurities, pathogens and toxins that may pose a health risk to the community. 

Management strategy 
The site adopts a strategy for day to day management of landfill gas emissions via a combination of the 
leachate barrier system and covering of wastes, discussed in sections 7.2.1 and 6.5 respectively. In the long 
term, landfill gas containment is achieved by site capping and revegetation. Site capping and revegetation is 
discussed in Section 10.2. 

Performance indicators 

 Results of landfill gas monitoring (refer Section 8.3) 

 Identification of odours. 

Inspection monitoring and maintenance schedule 

Action item Frequency Timing 

Odour observations Continuous Continuous 

Landfill gas monitoring Refer Section 8.3 Refer Section 8.3 
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Responsible person 

 Waste Services Manager 

Reporting 

 Complaint reporting (Section 4.3) 

Corrective actions 

 Section 8.4 identifies the actions to be undertaken if the monitoring results indicate the presence of 
landfill gas. 

8.2.2 Landfill Gas Extraction/ Disposal 

Requirements 
There are no specific conditions relating to landfill gas extraction/ disposal in the licence. The Landfill 
Guidelines recommend installation of an appropriate landfill gas extraction and disposal system should 
perimeter wells or on-site structures show methane at concentrations above 1.25 percent (v/v) (25% of the 
LEL) (benchmark technique number 11). 

Objectives 
The objectives of extraction and disposal of landfill gas are to: 

 Reduce the risk of explosion and fire; 

 Reduce the contribution to greenhouse gases; and 

 Lower the level of toxic organic compounds emitted from the landfill. 

Management strategy 
Current 

There is currently no landfill gas extraction at the site. Although historically landfill gas extraction was 
adopted at the site in both the western and eastern gullies, this was decommissioned in 2004. 

Future 

Modelling of landfill gas (LFG) emissions undertaken in accordance with the national greenhouse and energy 
reporting system measurement - technical guidelines for the estimation of greenhouse gas emissions from 
facilities in Australia, department of climate change and energy efficiency, July 2011, predicts a significant 
volume of LFG generation from within both the existing landfill and the proposed new landfill cell as a result 
of the project. Modelling methodology and results are presented in chapter 11 and Appendix E of the EA 
based on 50 percent capture flaring and LFG combustion, which are considered feasible at the Whytes Gully 
RRP site. 

The existing landfill is estimated to run out of air space during 2014 and as such the construction of the 
Project is required to commence  in 2013. Therefore, the management of LFG within the existing landfill 
waste is required prior to the construction of proposed new landfill cells in late 2013. Wollongong City 
Council plan to implement landfill gas extraction at the site according to the following phased approach: 

 Phase 1: revitalise existing LFG collection system on western gully, install additional vertical gas wells 
and commission a flare. 

 Phase 2:  install vertical gas wells within the Eastern Gully and prepare for construction of piggyback 
liner. 
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 Phase 3: collection of LFG from new landfill cells including the installation of sacrificial horizontal gas 
wells (initially) followed by vertical gas wells. 

In addition to active gas extraction, gas collection layers are incorporated into the piggy back liner and the 
cap (refer Section 7.2.1 and Section 10.2). 

The design of the piggyback lining system will accommodate the continuing operation of vertical gas wells in 
the existing waste that will be installed in phase 1 and phase 2, with potential design features described in 
the Preliminary Design Report (Appendix I).  It is noted, however, that the need to continue extraction from 
these wells would depend on the quantum of future gas generation expected at the time of piggy back lining 
construction, and there would be less need to preserve phase 1 (western gully) wells due to the advanced 
age of the existing waste at the time of piggy back lining.   The design of the piggyback lining system will 
also include gas collection vents beneath the lining to reduce the risk of increased lateral gas migration 
developing after lining construction. 

Performance indicators 

 Results of landfill gas monitoring (refer Section 8.3) 

Inspection monitoring and maintenance schedule 

 Landfill gas monitoring (refer Section 8.3) 

Responsible person 

 Waste Services Manager. 

Reporting 

 Complaint reporting (refer Section 4.3) 

Corrective actions 

 Section 8.4 identifies the actions to be undertaken if the monitoring results indicate the presence of 
landfill gas. 

8.2.3 Fire Prevention 

Requirements 
The EPL outlines the following requirements for prevention and recording of fires. 

O4 emergency response 

O4.1 the licensee must extinguish fires at the premises as soon as possible.  

R4 other reporting conditions 

R4.1  The licensee must maintain a daily log and record the following data of fires at the site:  

(a) time and date when the fire was deliberately started or reported.  

(b) whether the fire was authorised by the licensee, and, if not, the circumstances which ignited the 
fire.  

(c) the time and date that the fire ceased and whether it burnt out or was extinguished.  

(d) the location of fire (eg. Clean timber stockpile, putrescible garbage cell, etc.).  

(e) prevailing weather conditions.  

(f) observations made in regard to smoke direction and dispersion.  

(g) the amount of waste that was combusted by the fire.  
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(h) action taken to extinguish the fire.  

R4.2  The licensee or its employees or agents must notify the EPA in accordance with conditions R2.1 and 
R2.2 of all fires at the premises as soon as practical after becoming aware of the incident. 

L3.3  Tyres stockpiled on the premises must:  

(d) be managed to prevent any tyres from catching fire.  

Objectives 
The objectives of fire prevention are to minimise emissions to the atmosphere and to increase the level of 
safety on site. 

Management strategy, tasks and actions 
Landfill and vehicle fires 

The following control measures will be addressed to prevent fires, as a minimum: 

 Burning is not permitted on site. 

 Good compaction procedures are undertaken to reduce void spaces that would encourage fires  

 Signs will be on display to the public advising that hazardous or liquid wastes are not permitted on the 
site.  This will be reinforced by advice to customers at the gatehouse and inspection of loads at the tip 
face. 

 Stockpiles of approved amounts of combustibles for recycling and composting (such as tyres, wood or 
vegetation) will be divided into small piles or windrows so that any burning material can be kept away 
from or readily separated from additional fuel.  The amount of tyres stored on site at any time will be 
limited to less than 50 tonnes. 

 Cell construction, compaction and use of cover material will be undertaken in a manner conducive to 
the prevention of a landfill fire. 

 All sealed or contaminated drums will be banned from landfill unless they are delivered as a special 
waste whose contents are clearly identified and suitable for acceptance. 

 All fuels or flammable solvents for operational use will be stored in an appropriately ventilated and 
secure store.  Waste oil will be stored within a bund of 110% capacity of the volume of those flammable 
liquids so that any release of raw or burning fuel will not cause a fire in the filled waste, or impact on 
stormwater. 

 Stockpiles of combustibles, fuels and flammable solvents stored will be inspected once per quarter for 
fire risk. 

 Any fire occurring on site will be investigated and the causes, damage and impact will be fully 
documented. 

 Fighting of fires will be undertaken in accordance with the firefighting procedure (Appendix H)  

Bushfires 

The following control measures will be addressed for bushfire protection: 

Asset protection zone 

i) An asset protection zone (APZ) of 10 m should be maintained around existing site buildings. 
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Firebreak 

i) A perimeter firebreak cleared of all vegetation is to be established around the entire site (roads and 
access tracks may be utilised to form the fire break).  Reddalls Road may be considered to serve this 
purpose provided access to the site is maintained.  Where a road is utilised it must be constructed to 
comply with AS 2890.2 – 2002.  (The remnant lowland dry subtropical rainforest and moist box redgum 
foothills forest vegetation associations are to be protected). 

ii) The firebreak is to be 5 m wide and is to be constructed by an approved method or combination of 
methods (ploughing, cultivating, scarifying, raking, burning, chemical spraying) so as to remove 
flammable matter within that 5 metre wide firebreak to a height of 5 metres. 

iii) The firebreak is to be inspected monthly and maintained clear by physical or herbicide removal of 
weeds and plant material including litter. 

iv) A firebreak 5 m wide is to be maintained around temporary site buildings during construction of the new 
cells or site infrastructure. 

Access 

i) Roads (or fire trails) must be maintained to provide safe access and egress and defendable space for 
emergency services.  

ii) A secondary site access and egress should be maintained such as the site road adjacent to Glengarry 
Cottage. 

iii) Fire hydrant outlets at the site are to be maintained clear of vegetation so as to facilitate unrestricted 
access. 

Fuel reduction 

i) Planted trees that are retained on the site are to have the lower branches trimmed (cut off) to a height 
of 2 m above the ground.  (The remnant lowland dry subtropical rainforest and moist box redgum 
foothills forest vegetation associations are to be protected and are not subject to this requirement).  The 
tree trimming works may be staged with priority given to the protection of assets and fuel load reduction 
adjacent to roads. 

ii) The canopy of any tree retained at the site is to be not less than 10 m from any building, where this 
separation distance cannot be achieved by trimming branches consideration is to be given to the 
removal of the tree.  Advice may be sought on a case by case basis taking into consideration the 
building construction, location and purpose. 

iii) A vegetation management plan 

iv)  (including weed management) should ensure that grass cover on landfill cells is kept mowed or 
slashed so as not to exceed a fuel load of 2 t/ha.  It is preferable that slashed or mown material is 
removed (this can be mulched on site).  Weeds are to be managed at the site by a control program to 
ensure that they do not constitute a fire hazard.  Lantana (and any Weeds of National Significance 
(WONS)) is to be removed.   

v) Wind-blown litter is to be controlled as outlined in Section 9.3. 

vi) Roadside vegetation adjacent to internal site access roads is to be slashed or mown for at least a 
distance of 1 m up slope and 4 m down slope and maintained cleared during the declared bushfire 
season. 

Landscaping 

i) The site vegetation (landscaping) should not exceed a fuel load of 2 t/ha. 

ii) Tree planting within 20 m of buildings should be minimal and vegetation screening should be avoided. 
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iii) Trees planted within 20 m of a building should be spaced so as to ensure that crowns are no closer 
than 10 m apart. 

iv) Trees planted must be more than 10 m away from a building at their closest point when mature i.e. 
crown no closer than 10 m when mature. 

v) Tall shrubs are not to be planted in clumps within close proximity of a building. 

vi) Landscaping plants used close to a building (within 20 m) should be low in profile. 

vii) Coarse or inorganic mulch should be utilised and moisture should be retained by irrigation. 

viii) The overall canopy cover within 20 m of a building should be no more than 15%. 

Controlled burning 

There will be no controlled burning at the site. 

Performance indicators 

 Results of landfill gas monitoring (refer Section 8.3). 

 Identification of odours. 

 The number of fires occurring on site. 

Inspection monitoring and maintenance schedule 

Action item Frequency Timing 

Odour observations Continuous Continuous 

Landfill gas monitoring Refer Section 8.3 Refer Section 8.3 

Stockpiles of combustibles, fuels and flammable 
solvents stored inspected for fire risk 

Quarterly March, June, Sept, Dec 

Bushfire maintenance inspection 
Annually and during bushfire 
season 

Prior to bushfire 
season. 

 

Responsible party 

 Waste Coordinator. 

 Leading Hand. 

Reporting 

 Annual Report (refer Section 11.5). 

 The occurrence of fires constitutes an incident. Incident reporting (refer Section 11.2).  

Corrective actions 

 The cause of any fire will be determined and appropriate work practices will be put in place to reduce 
the occurrence. 

 An investigation into volumes and appropriate disposal methods of landfill gas may be necessary if gas 
monitoring indicates a build-up of gas/gas migration.  

 Section 8.4 identifies the actions to be undertaken if the monitoring results indicate the presence of 
landfill gas. 



LANDFILL ENVIRONMENTAL MANAGEMENT PLAN 

  

September 2014 
Report No. 117625003_061_R_Rev2 77 

 

8.3 Detecting Air Pollution 
The following management techniques will be applied for detecting air pollution: 

 Subsurface gas monitoring wells; 

 Subsurface gas monitoring program; 

 Surface gas emission monitoring; and 

 Gas accumulation monitoring. 

8.3.1 Subsurface Gas Monitoring  

Requirements 
The following licence conditions relate to subsurface gas monitoring at the WGRRP: 

“M2.2  Air Monitoring Requirements 

POINT 21,22,23,24,25,26,27,28,29,30,31,32 

Pollutant Units of measure Frequency Sampling Method 

Methane Percent by volume Special Frequency 2 Special Method 3 

Note: Special Frequency 2 means monthly if an initial survey indicates significant gas. 

Note: Special Method 3 means in accordance with subsurface gas monitoring procedures described in 
Benchmark 16 of the Environmental Guidelines: Solid Waste Landfills.” 

The EPA NSW (EPA NSW 1996) Landfill Guidelines benchmark technique number 15 provides technical 
guidance regarding the construction of subsurface gas monitoring devices and monitoring of subsurface 
landfill gas concentrations.   

Current best practice guidance for design of landfill gas monitoring bore systems is provided in the Victorian 
Landfill Guidelines (EPA Vic 2010) (BPEM).  The guidelines provide guidance on the location of monitoring 
bores.  The guidelines give further guidance for monitoring bore depth, bore construction design and bore 
construction CQA. 

Objectives 
The objective of subsurface gas monitoring wells is to be capable of detecting migration of landfill gas offsite. 

Management strategy, tasks and actions 
The nearest developments to the landfill are the homestead to the north west of the site (distance of 
approximately 50 m from the edge of the landfill) and the homestead to the north east of the site (distance of 
approximately 170 from the edge of the landfill.   

The geology of the site has been classified as sandstone in most areas (Golder 2011a) and while not many 
large fractures were observed, staining on some fractures indicates that gas flow may be fissure or fracture 
flow-dominated.  An area to the south of the landfill between GABH03 and GMW107 is dominated by a 
uniform low-permeability stratum (clay).  

The subsurface landfill gas monitoring system proposed for the site is shown in Figure 14 and comprises 37 
monitoring bores (LFGMW01 through to LFGMW37).  The spacing of the wells has been determined with 
consideration of the BPEM guideline. If considered suitable, some groundwater monitoring wells which are 
located near proposed gas monitoring wells, may be used as dual purpose water monitoring and gas 
monitoring wells. 
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The installation of the landfill gas monitoring bores would be staged, with the first stage of development 
concentrating on areas where landfilling of waste currently occurs and where the largest risk to residents 
may exist.   

Wells to be installed initially are located along the eastern boundary of the landfill LFGMW01 through to 
LFGMW12). The monitoring system would be expanded as the active tipping face moves towards the 
west.  However, installation along the north western boundary of the site will be a priority as this is the area 
closest to the nearest residence (LFGMW20 through to LFGMW31).   

All monitoring bores will be installed to the top of groundwater levels as required by the NSW EPA Landfill 
Guidelines (NSW EPA 1996) and will be constructed in accordance with the requirements of the Victorian 
EPA guidelines (Vic EPA 2010), which are outlined in the following table.  

Table 13: Typical construction details for landfill gas bore construction 

Component Value 

Drilled bore diameter (mm) 100 – 150 

Pipework casing diameter outer diameter (mm) 50 

Pipework casing size of perforations (mm) 3-5 

Depth of top bentonite seal (m) 1 

Length of solid casing below ground level (m)* 1 

Perforated casing pipe work (% open space) 10-0 

Size range of gravel backfill (mm) 5-0 

Gravel type Gravel to be rounded to sub rounded, and noncalcareous (< 5%) 

 

The EPA (1996) Landfill Guidelines benchmark technique 16 recommends monitoring of landfill gas on a 
quarterly frequency.   

Monitoring of landfill gas will be carried out in accordance with the requirements of the Victorian EPA 
guidelines for monitoring of fugitive landfill gas emissions (Vic EPA 2011).  Sampling of each monitoring well 
will be taken using a calibrated and appropriately maintained landfill gas monitor and the compounds tested 
will include methane (% v/v), carbon dioxide (% v/v), oxygen (% v/v), hydrogen sulphide (ppm) and carbon 
monoxide (ppm).   

Actions for compliance 

 Staged installation of gas monitoring wells. 

 Conduct monitoring at a frequency in accordance with Benchmark 16 and Condition M2.2 of the EPL. 

Performance indicators 

 Data collected and reviewed in accordance with management strategy. 

 Perimeter wells are not to have gas concentrations exceeding 1.25% methane (v/v) (EPA, 1996). 

Inspection monitoring and maintenance schedule 
Review suitability of monitoring program to meet objectives annually during annual review of landfill gas 
monitoring (refer Section 8.3.4).  

Action item Frequency Timing 

Subsurface gas monitoring Quarterly March, June, Sept, Dec 
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Responsible party 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section11.5). 

 The detection of methane concentrations above 1.25% v/v during the subsurface monitoring constitutes 
an incident. Refer incident reporting (refer Section 11.2). If the concentration of methane is detected at 
greater than 1.25% (v/v), EPA will be notified within 24 hours.  A written assessment of the emissions 
and management controls implemented, or proposed to be implemented to prevent further emissions, 
will be provided to EPA within 14 days of the incident. 

Corrective actions 

 Remediation of uncontrolled landfill gas emissions (refer Section 8.4) is required if methane at 
concentrations greater than 1.25% (v/v) is detected in monitoring wells. 

 If the methane concentration exceeds 1.25% (v/v) within monitoring wells, an increase in testing 
frequency to monthly, weekly or daily will be required depending on the outcome of a risk assessment.  
The risk assessment will be carried out in accordance with Ciria C665 (Ciria 2007) and will comprise 
measurement of flow in monitoring wells. 

8.3.2 Surface Gas Monitoring  

Requirements 
The following licence conditions relate to surface gas emission monitoring at the WGRRP: 

M2.2  Air monitoring requirements  

EPA 
ID no.  

Parameter Description of location  Frequency Method 

3 
Methane 
% v/v  

Areas where intermediate or 
final cover has been placed Special Frequency 2  Special Method 1 

Note: Special Frequency 2 means monthly if an initial survey indicates significant gas. 

Note: Special Method 1 means in accordance with surface gas monitoring procedures 
described in Benchmark 17 of the Environmental Guidelines: Solid Waste Landfills.” 

R2.3  The licensee must notify the EPA within 24 hours in accordance with condition R2.1 if 
surface monitoring detects methane above 1.25% (v/v), and increase the frequency of 
monitoring to daily, until the EPA determines otherwise. 

The EPA (1996) Landfill Guidelines benchmark technique number 17 provides technical guidance regarding 
the methodology for monitoring surface gas. 

Objectives 
The objective of surface gas emission monitoring is to demonstrate that the landfill cover material, capping 
and/or the gas extraction system are effective in controlling the emission of landfill gas. Monitoring the 
surface of the landfill should locate any point sources or fissures that may be emitting landfill gas. 

Management strategy, tasks and actions 

 Surface gas monitoring is conducted in accordance with the licence conditions listed above. 

 Surface gas monitoring is undertaken on a quarterly basis. Monitoring on the surface is undertaken in a 
series of transverses over the landfilled areas spaced at 25 m intervals. 
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 Surface gas monitoring is undertaken in accordance with industry standard environmental monitoring 
procedures. 

Actions for compliance 

 If the concentration exceeds 500 ppm (v/v) of methane at any point on the landfill surface, corrective 
action is necessary.  This action will include, but may not be limited to: 

 Repairing or replacing cover material; and 

 Adjusting or installing gas venting/extraction equipment. 

Performance indicators 

 Data collected and reviewed in accordance with management strategy. 

 Threshold concentration for potential action for surface gas monitoring is 500 ppm methane (v/v) or 1% 
LEL. Threshold concentration for incident reporting is 1.25%v/v. 

Inspection monitoring and maintenance schedule 
Review suitability of monitoring program to meet objectives annually during annual review of landfill gas 
monitoring (refer Section 8.3.4).  

Action item Frequency Timing 

Surface gas monitoring Quarterly March, June, Sept, Dec 

 

Responsible party 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section11.5). 

 The detection of methane concentrations above 1.25% v/v during the surface monitoring constitutes an 
incident. Refer incident reporting (refer Section 11.2). If the concentration of methane is detected at 
greater than 1.25% (v/v), EPA will be notified within 24 hours.  A written assessment of the emissions 
and management controls implemented, or proposed to be implemented to prevent further emissions, 
will be provided to EPA within 14 days of the incident. 

Corrective actions 

 If the concentration exceeds 500 ppm (v/v) of methane at any point on the landfill surface, corrective 
action is necessary.  This action will include, but may not be limited to: 

 Repairing or replacing cover material; and 

 Adjusting or installing gas venting/extraction equipment. 

8.3.3 Gas Accumulation Monitoring Program 

Requirements 
M2.2  Air monitoring requirements  
  

EPA 
ID no.  

Paramete
r  

Description of location  Frequency Method 

4 Methane 
Inside all buildings within 
250m of deposited waste Special Frequency 2  Special Method 2 
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EPA 
ID no.  

Paramete
r  

Description of location  Frequency Method 

% v/v  

Note: Special Frequency 2 means monthly if an initial survey indicates significant gas. 

Note: Special Method 2 means in accordance with gas accumulation monitoring procedures 
described in Benchmark 18 of the Environmental Guidelines: Solid Waste Landfills. 

 
 

Objectives 
The objective of gas accumulation monitoring is to monitor gas build up which may have the potential for 
explosion. In addition monitoring for methane in buildings is intended to protect human health. Methane is 
both an asphyxiant and explosive and can accumulate in buildings, particularly if they were constructed over 
landfilled materials. 

Management strategy, tasks and actions 

 Gas accumulation monitoring is conducted in accordance with the licence conditions. 

 Gas accumulation monitoring is undertaken on a quarterly frequency. Monitoring for methane is 
conducted in all site buildings within 250 m of waste filled areas (refer Figure 14). 

 Council currently undertake gas accumulation monitoring in all buildings within 250 m of waste filled 
areas. This radius encompasses non Council owned buildings.  

 Gas accumulation monitoring is undertaken in accordance with the industry standard environmental 
monitoring procedures. 

 If any surface structures or buildings are planned to be built within 250 m of deposited waste, they will 
be designed so as not to accumulate methane gas. 

Performance indicators 

 Data collected and reviewed in accordance with management strategy. 

 Buildings are not to have gas concentrations exceeding 1.25% methane (v/v) (EPA, 1996). 

Responsible party 

 Waste Coordinator 

Inspection, monitoring and maintenance schedule 
Review suitability of monitoring program to meet objectives annually during annual review of landfill gas 
monitoring (refer Section 8.3.4).  

Action item Frequency Timing 

Building gas accumulation monitoring Quarterly March, June, Sept, Dec 

 

Reporting 

 Annual Report (refer Section11.5). 

 The detection of methane concentrations above 1.25% v/v during the subsurface, surface or building 
accumulation monitoring constitutes an incident. Refer incident reporting (refer Section 11.2). If the 
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concentration of methane is detected at greater than 1.25% (v/v), EPA will be notified within 24 hours.  
A written assessment of the emissions and management controls implemented, or proposed to be 
implemented to prevent further emissions, will be provided to EPA within 14 days of the incident. 

Corrective actions 

 Remediation of uncontrolled landfill gas emissions (refer Section 8.4) is required if methane at 
concentrations greater than 1.25% (v/v) is detected in on-site structures. 

 If the methane concentration exceeds 1.25% (v/v) within buildings, daily testing will be undertaken until 
ventilation or other measures control the methane build up. 

8.3.4 Annual Review of Landfill Gas Monitoring 

Requirements 
Condition 29 Schedule 4 of the Project Approval requires that an Air Quality Management Plan includes an 
air quality monitoring program that evaluates and reports on the effectiveness of the air quality management 
system. 

Objectives 
The program for monitoring of landfill gas is suitable for monitoring landfill gas emissions to the environment. 

Management strategy 
A review of water monitoring results will be undertaken annually in order to assess potential impacts on 
safety or the environment. The review will include assessment of monitoring results under subsurface, 
surface and building accumulation monitoring programs. The review will be undertaken to assess results 
against relevant EPA guidelines. The outcome of a review may include the requirement to prepare a 
remediation action plan to further assess or action specific issues identified (refer Section 8.4).  

The monitoring programs will also be reviewed on an annual basis as required to ensure they appropriately 
reflect site conditions and activities. 

Actions for compliance 

 Undertake annual review of landfill gas monitoring. 

Performance indicators 

 Review documented in Annual Report. 

Responsible party 

 Operations Administrator. 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Modify subsurface landfill gas monitoring network 

 Modify surface landfill gas monitoring program 

 Modify building accumulation monitoring program 

 Undertake a remediation of uncontrolled landfill gas emissions (refer Section 8.4). 
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8.4 Remediation of Uncontrolled Landfill Gas Emissions 
Requirements 
There are no specific conditions relating to the remediation of uncontrolled landfill gas emissions in the 
licence.  EPA has established monitoring thresholds that, if exceeded, require remedial actions. EPA 
thresholds are (benchmark technique number 17 and benchmark technique number 19): 

1) Methane at concentrations greater than 1.25% (v/v) in sub-surface wells or in on-site structures, and 
greater than 0.05% (v/v) on the surface; 

2) A one hour oxidised nitrogen (NOx) average level above 320 μg/m3
 from electricity generating 

equipment; and 

3) Non methane organic compounds (NMOC) destruction efficiency in the gas combustion equipment 
lower than 98%. 

For the site only the first of these thresholds is currently relevant. 

Objectives 
The purpose of remediating uncontrolled landfill gas emissions is to prevent further emissions from 
occurring. 

Management strategy 
EPA must be notified within 24 hours of any landfill gas detection above the 1.25% (v/v).  

A written assessment of the emissions and management controls implemented or proposed to prevent 
further emissions will be provided to EPA within 14 days of the incident. 

Management controls to remediate uncontrolled landfill gas emissions are developed on an individual basis 
dependent on the nature and degree of emissions detected. Rather than include a plan for any landfill gas 
contingency, it is more important to define the concept and highlight responsibilities and likely actions. The 
specific plan can then be developed to suit the event, if required. 

Surface gas emissions 

Corrective actions in the event of excessive landfill gas emissions from the landfill surface may include: 

 A review of waste screening procedures to ensure unacceptable waste is not being accepted at the site; 

 Providing a thicker cover or changing the material used as cover, such as use of materials with greater 
cohesive properties; and/or  

 Installation of passive or gas extraction wells within the waste mass; and/or  

 Installation of perimeter gas collection trenches.   

If these measures are not successful in controlling gaseous emissions, an assessment will be made as to 
the need to adopt engineering solutions. 

Subsurface landfill gas 

Should the monitoring program demonstrate lateral migration of landfill gas through soil or rock, the extent of 
the lateral migration will be established by increased monitoring and installation of additional monitoring 
wells, if required.  Contingency measures will be developed on a risk basis using Ciria C665 (Ciria 2007) and 
may include: 

 Increased monitoring; 

 Extraction bores; 
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 Subsurface extraction drains; or 

 Subsurface cutoff walls. 

Building accumulation 

Should the monitoring program demonstrate that corrective actions are necessary these may take the form 
of improving the ventilation within the buildings, continuous methane measurements or, in the short term, 
evacuation. 

Performance indicators 

 The results of monitoring are the key indicators for determining the effectiveness of the remediation. 

Responsible party 

 Waste Coordinator 

Reporting 

 Specific contingency plans and reporting activities are not necessary until uncontrolled release of 
pollutants have been identified. Review and reporting will be necessary to demonstrate that the 
situation is under control. 

8.5 Greenhouse Gas Management Plan 
Requirements 
Condition 30, schedule 4 of the Project Approval requires: 

“The proponent must develop and implement a greenhouse gas management plan prior to the 
commencement of operation of the new landfill cells. This plan must include, as a minimum: 

(a) Final details of the landfill gas management system including flaring and/or combustion to reduce 
potential greenhouse gas emissions from the landfill; 

(b) Energy saving measures to be implemented; and 
(c) Include a program to monitor the effectiveness of these measures, and a protocol to periodically 

review the plan. 

This plan must be documented in the landfill EMP. 

Objectives 
The objectives of greenhouse gas management at the site is to reduce emissions to a level which is as low 
as is practicable to ensure potential GHG emissions from the Project are adequately addressed in the site 
operation stage. 

Management strategy 
Greenhouse gas reduction measures: 

 Ensure the design of landfill facilitates methane capture and conversion facilities (refer Section 8.2). 

 Capture and flaring of landfill gas (refer Section 8.2.2). 

 Encapsulation of waste and use of cover materials to reduce uncontrolled emissions to atmosphere 
(refer Section 8.2.1). 

 Completion of a site-wide inventory of methane emissions and maintain records of landfill methane 
emissions reductions. 
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 Identify and document methods for calculating or determining greenhouse gas emissions from site 
operations and establish complementary or appropriate monitoring regimes (includes measures under 
Section 8.3). 

 Regular maintenance of vehicles/equipment. 

 Ongoing community education program in recycling and diversion of waste from landfill (refer Appendix 
P). 

Energy savings measures: 

 Assess the site's energy profile and usage patterns and use this as the basis for identifying 
opportunities for reducing energy consumption and costs. 

Performance indicators 

 Greenhouse gas emissions reduced or avoided. 

 Energy savings from opportunities identified. 

Responsible party 

 Waste Coordinator 

Reporting 

 Prepare an annual action plan and progress report, focusing on ways of reducing both emissions and 
operating costs. Refer Section 11.5.  
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9.0 Hazards and Loss of Amenity 

9.1 Introduction 
The environmental goals of avoidance of hazards and loss of amenity are: 

 Preventing unauthorised entry; 

 Preventing degradation of local amenity; 

 Preventing noise pollution; 

 Firefighting capacity; and 

 Staffing and training. 

Also included in this Section is the flood emergency and evacuation plan to meet the requirements of 
schedule 4 condition 16 of the Project Approval (refer Appendix A). 

9.2 Security of site 
Requirements 
The following licence conditions (EPL 5862) relate to the security of the site:  

O5  Processes and management 

O5.1  The licensee must take all practicable steps to control entry to the premises. 

O5.2  The licensee must ensure that all gates are locked whenever the landfill is unattended.  

Objectives 
The objective of the security at the site is to prevent unauthorised entry at the facility. Unauthorised entry to 
landfills can lead to waste dumping, fires and vandalism of pollution control devices, as well as loss of 
amenity. 

Management strategy 

 The landfill site is bounded by a security fence along the perimeter of the site.  In the north east of the 
site, the fence is partially located on a neighbouring property due to topographical constraints on the 
site. 

 The main access gate is locked outside of business hours, whilst other gates on the boundary are 
permanently locked and opened only when access is required by authorised vehicles. 

 The main access gate and the weighbridge building are alarmed outside business hours. 

End of day closure and security procedures are outlined in Appendix H. 

Performance indicators 

 Number of intruders found. 

 Any waste illegally disposed. 

 Number of complaints with regard to access to the depot. 

 Number of reports detailing damage or vandalism. 

 Weekly inspections of the perimeter fence conditions. 
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Responsible party 

 Waste Coordinator 

 Leading Hand 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Perimeter inspection of fence 
condition 

Weekly End of week 

 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Repairs which are necessary will be undertaken promptly to ensure security. 

 Segregation of dumped waste from approved waste. 

 Notification to EPA that illegal dumping has breached site security (refer Section11.2). 

 Evaluate the nature of the problem, determine its source and implement actions to prevent recurrence. 

9.3 Litter Control 
Requirements 
There are no specific conditions relating to the litter control in the licence. The EPA (1996) Landfill 
Guidelines (benchmark technique 31) state that local amenity should not be degraded by litter.  The specific 
requirements of benchmark technique 31 comprise: 

 The occupier should introduce procedures that prevent the unnecessary proliferation of litter. Such 
procedures might include continuous compaction and use of litter fences, and the occupier is 
responsible for ensuring that all wind-blown litter that leaves the site is retrieved. 

 All litter fences, perimeter fences and gates should be inspected daily and cleared of litter on a daily 
basis or as required. 

 Entry and exit signs need to advise transport operators that they can be fined for any litter on public 
roads resulting from their improper transportation of waste. 

 All litter that leaves the site should be retrieved on a daily basis. 

Objectives 
The objective of litter control at the site is to prevent degradation of local amenity by litter. Windblown litter is 
a nuisance to the community in the vicinity of landfill sites.  

Management strategy 
Generation of litter is primarily through wind movement of litter which has not yet been covered.  To minimise 
this: 

 The active land filling operation will have a combination of daily cover and landfill lids applied to the 
surface at the end of each working day and intermediate cover applied to the surface of each finalised 
lift. 
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 A litter fence is located at the perimeter of the landfill around the northern, eastern and western side of 
the active filling area. 

 Local litter fences are used immediately around the tip face. 

 Load covering signs are located along the site access road.  

 Personnel are employed specifically to collect litter at the perimeter  

 Inspection and clearing of the litter fence, perimeter fence and surrounding areas. 

 The litter fences are repaired or replaced as required. 

 Tip face orientation in high winds particularly during the windy months. 

Actions for compliance 

 Litter fences are currently inspected and cleared from litter on a weekly basis.  The Landfill Guidelines 
require inspection and clearing daily. 

Performance indicators 

 Number of complaints received regarding litter escape. 

 Quantity of litter and refuse found in nearby land and waterways. 

Responsible party 

 Waste Coordinator 

 Leading Hand 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Litter fence, perimeter fence and 
surrounding roadsides inspection/ 
litter retrieval 

Daily or as required depending on 
the extent of litter produced 

Afternoon 

 

Reporting 

 Annual (refer Section 11.5). 

Corrective actions 
The corrective actions that may be employed if litter is observed or reported to be a nuisance include:  

 Collection and removal of the litter; and 

 Review litter control measures including open loads should be covered, compact and cover the waste 
more frequently during the day, confine dumping to a reduced surface area. 

9.4 Dust Control 
Requirements 
The following licence conditions (EPL 5862) relate to dust control at the WGRRP:  

O3  Dust 
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O3.1  All operations and activities occurring at the premises must be carried out in a manner that will 
minimise the emission of dust from the premises. 

The following requirements of schedule 4 of the Project Approval relate to dust: 

Dust criteria 

24. The proponent shall ensure that dust generated by the project does not exceed the criteria listed in 
tables 2 to 4 at any private residential receiver, or on more than 25 percent of any privately owned land 
surrounding the site. 

Table 2: long term criteria for particulate matter 

Pollutant  Averaging  Dcriterion 

Total suspended particulate (TSP) matter  Annual  A90 μg/m3 

Particulate matter < 10 μm (PM10)  Annual  A30 μg/m3 

 

Table 3: short term criterion for particulate matter 

Pollutant  Averaging  Dcriterion 

Particulate matter < 10 μm (PM10) 24 hour  A50 μg/m3 

 

Table 4: long term criteria for deposited dust 

Pollutant  Averaging  Maximum increase in 
deposited dust level 

Maximum total1 
deposited dust level 

CDeposited dust Annual B2 g/m2/month A4 g/m2/month 

Notes for tables 2 -4: 

 A total impact (i.e. incremental increase in concentrations due to the development plus background 
concentrations due to other sources); 

 B incremental impact (i.e. incremental increase in concentrations due to the development on its own); 

 C deposited dust is to be assessed as insoluble solids as defined by standards Australia, AS/NZS 
3580.10.1:2003: methods for sampling and analysis of ambient air - determination of particulate 
matter - deposited matter - gravimetric method; and 

 D excludes extraordinary events such as bushfires, prescribed burning, dust storms, fire incidents or 
any other activity agree to by the Director-General in consultation with the EPA. 

Objectives 
The objectives of dust controls are to:  

 Minimise pollutants leaving the site as airborne dust; 

 Reduce stormwater sediment load; and 

 Protect local amenity. 

Management strategy 
Emissions causing a reduction in air quality can originate from the land filling operations, including cell 
construction, liner preparation, dumping and compaction, capping, vehicle traffic and machinery used in land 
filling. 
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Dust emissions are more likely to occur in the warmer months, especially during windy days.  The magnitude 
of the impact will depend upon the type and size of the land filling operation, prevailing wind speed and 
direction, adjacent land use and the occurrence of natural and/or constructed wind breaks, wind abatement 
measures or buffers. 

The management strategy for dust control at the WGRRP comprises: 

 Unsealed trafficable areas and stockpiles are watered on a regular basis. 

 Internal roads are sealed to within approximately 100 m of the tip face.  The access road to the tip face 
is covered with breckets (a gravelly slag product).   

 Plant operating at the tip face is not entering other areas of the landfill to prevent access roads from 
becoming impacted by dirt.  

 Site roads are frequently cleaned with a water cart if found to be impacted by dirt. 

 Revegetate capped areas as soon as possible after forming. 

 Revegetate stockpiles that will not be used for some time. 

 Reduce vehicular speeds on site to reduce dust. 

 Mechanical plant and equipment are properly serviced and maintained in an efficient operating 
condition. 

 Restricting the size of disturbed areas as much as practicable. 

 Prevention of truck over-loading and covering dusty loads. 

 Washing down trucks before they leave the site. 

 Temporarily suspending operations under extreme wind speed conditions. 

 Plant and equipment are fitted with appropriate pollution control devices. 

Dust is to be monitored visually to ensure immediate response with mitigation. 

Performance indicators 

 The number of complaints by affected clients, visitors and nearby residents regarding dust. 

 The dust deposition rate of 4g/m2 per month (as an annual mean for total solids) will not be exceeded 
outside the site boundary (EPA, 1996). 

Responsible party 

 Waste Coordinator 

 Operations Administrator 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Visual dust observations Daily Continuous 

Particulate matter monitoring (PM10 and TSP) Monthly End of month 

Deposited dust monitoring Monthly End of month 



LANDFILL ENVIRONMENTAL MANAGEMENT PLAN 

  

September 2014 
Report No. 117625003_061_R_Rev2 91 

 

 

Reporting 

 Annual Report (refer Section 11.5). 

 Dust complaints reporting is undertaken in accordance with Section 4.3. 

Corrective actions 

 If dust is observed or reported control measures will be undertaken to reduce/mitigate dust generation 
(see tasks and actions) such as increase the frequency of water spray applied at the site.   

 Increased revegetation of covered areas can also be considered to prevent dust generation. 

9.5 Pest, Vermin and Noxious Weed Control 
Requirements 
The following licence conditions (EPL 5862) relate to control of pests and vermin at the WGRRP: 

L3.3  Tyres stockpiled on the premises must:  

(c) be managed to control vermin;  

The EPA (1996) Landfill Guidelines (benchmark technique 35) state that pests, vermin and noxious weeds 
should not be present at the site in sufficient numbers to pose an environmental hazard or loss of amenity in 
the areas neighbouring the site. 

The specific requirements of benchmark technique 35 comprise: 

 Waste should be compacted and covered, keeping the amount of exposed waste to a minimum. 
Additional effort may be required for loads containing large amounts of highly biodegradable wastes. 

 The landfill occupier should take steps to ensure that surfaces are adequately drained to prevent ponds 
of water forming on the site. 

 If alternative cover materials or systems (see 33. Covering of waste) are used, occupiers should specify 
the method by which they will quantitatively monitor changes in vermin population as a result of the new 
cover. 

 A plan to manage pests, vermin and declared noxious weeds should be developed and detailed in the 
LEMP. 

Objectives 
The objective of pest controls is to minimise the impact of vermin and noxious weeds on the surrounding 
environment.  

Management strategy 

 Rodenticide bait stations at various locations will be continued to control the black rat.   

 Deer culling occurs on the site on a regular basis. 

 Fox baiting occurs on site occasionally as part of a regional fox baiting program. 

 Insecticides and pesticides will be used when necessary. 

 Ensure the area of tipping face is minimised and covered regularly to limit food sources and breeding 
areas. 
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 Surfaces will be free draining to prevent ponded water. 

 Weeds will be managed at the site by a control program to ensure that they do not constitute a fire 
hazard in accordance with the bushfire mitigation measures.  Lantana (and any WONS) is to be 
removed.  

Actions for compliance 

 A weed management strategy shall be developed. 

Performance indicators 

 Number of complaints about pests/vermin/noxious weeds on site and from local nearby residents about 
pests/vermin moving off site. 

 Number of pests/vermin found by pest control contractor. 

 Amount of infestation of noxious weeds. 

Responsible party 

 Waste Coordinator 

 Operations Administrator 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Visual observation for when pest/ 
vermin/ weed species 
Seem to be increasing 

Daily Continuous 

Bait stations for vermin Monthly End of month 

Noxious weed survey by site staff Quarterly March, June, Sept, Dec 

Trapping programs As required As required 

 

Reporting 

 Annual Report (refer Section 11.5). 

Corrective actions 

 Increase number of bait stations and trapping if vermin numbers rise. 

 Increase frequency of weed eradication if monitoring indicates spread of weeds. 

 Deterrence programs for seagulls, ibis, pelicans and other birds have been carried out unsuccessfully 
by the NSW Parks and Wildlife Services.  Birds continue to be a nuisance at the site. 

9.6 Odour Control 
Requirements 
The following licence conditions (EPL 5862) relate to odour control at the WGRRP: 

L4 Potentially offensive odour 

L4.1 No condition of this licence identifies a potentially offensive odour for the purposes of section 129 
of the Protection of the Environment Operations Act 1997. 
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Note: Section 129 of the Protection of the Environment Operations Act 1997, provides that the licensee 
must not cause or permit the emission of any offensive odour from the premises but provides a defence 
if the emission is identified in the relevant environment protection licence as a potentially offensive 
odour and the odour was emitted in accordance with the conditions of a licence directed at minimising 
odour. 

The EPA (1996) Landfill Guidelines (benchmark technique 36) state that landfills should have no odour 
impact and that a buffer zone to residents should be considered to minimise the odour impact.   

Condition 23 of the Project Approval relates to odour: 

23. The Proponent shall ensure the project does not cause or permit the emission of any 
offensive odour (as defined by the POEO Act). 

The POEO Act defines ‘offensive odour’ as: 

an odour:  

(a) that, by reason of its strength, nature, duration, character or quality, or the time at which it is 
emitted, or any other circumstances:  

(i) is harmful to (or is likely to be harmful to) a person who is outside the premises from 
which it is emitted, or  

(ii) interferes unreasonably with (or is likely to interfere unreasonably with) the comfort or 
repose of a person who is outside the premises from which it is emitted, or  

(b) that is of a strength, nature, duration, character or quality prescribed by the regulations or that is 
emitted at a time, or in other circumstances, prescribed by the regulations. 

Objectives 
The objective of odour control at the site is to prevent degradation of local amenity by odour.  

Management strategy 

 Good covering procedures to keep the amount of exposed waste to a minimum (refer Section 6.5). 

 Fast identification and attention to odorous waste loads 

 Identification and management of odorous loads 

 Avoid a queue of the incoming or outgoing trucks for extended periods of time 

 Spill management procedures to include immediate clean-up of any spill/leakage from the incoming and 
outgoing trucks 

 Maintaining a complaint logbook and in the event of a complaint immediately investigate any unusual 
odour sources (including spill or leakage in the traffic areas) within the site boundary and take 
appropriate action to eliminate these (refer Section 11.2); and 

 Consider using a thicker cover, of up to 300 mm during stages of landfilling closer to residences. 

 Odour management during construction activities is detailed in the project CEMP. 

Performance indicators 

 Number of complaints by affected clients, visitors and nearby residents regarding odour  

Responsible party 

 Waste Coordinator 
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 Leading Hand 

Reporting 

 Odour complaint reporting is undertaken in accordance with Section 4.3. These will be correlated with 
prevailing weather conditions and waste reception circumstances. 

Corrective actions 

 The first step following receipt of an odour complaint is to correlate this with weather conditions and 
deliveries of particularly odorous wastes.  If these are identified as the cause, remedial actions which 
could be undertaken include increasing the thickness of the cover. 

 If weather conditions and specific waste loads are not the indicated source of the odour complaints, a 
site walkover will be held to identify any potential areas that have experienced changed conditions that 
could cause the excessive odour.  

 In addition to the site walkover, odour monitoring will be conducted on adjacent properties.  

 If the source of the odour complaint is identified as poor control of landfill gas, corrective actions 
detailed in Section 8.4 will be considered. 

9.7 Noise control 
Requirements 
The licence conditions (EPL 5862) do not provide noise limits.  

The EPA (1996) Landfill Guidelines (benchmark technique 37) outline requirements for management of 
noise. 

Schedule 4 condition 34 of the Project Approval requires a noise management plan to be prepared and 
implemented prior to commencement of construction and to be documented in the LEMP and CEMP. 

The plan was submitted to and approved by the Director-General prior to commencement of construction. 
The plan is provided in Appendix M along with the letter from the Director-General approving the plan. 

Objectives 
As outlined in the EPA (1996) Landfill Guidelines (benchmark technique 37), noise generation during the 
operation of the facility should be managed to meet the following objectives: 

 Noise from any single source does not intrude generally above the prevailing background noise level; 
and 

 The background noise level does not exceed the level appropriate for the particular locality and land 
use.  

Management strategy 

 Mechanical plant and equipment will be maintained regularly. 

 All contractors onsite shall make a commitment to minimise the levels of noise from their activities. 

 The operating hours of the landfill are limited in accordance with approved times. 

Actions for compliance 

 Noise attenuation devices should be installed on all equipment on site. 
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Performance indicators 

 Number of complaints by affected clients, visitors and nearby residents regarding noise. 

 Noise criteria as outlined in the environmental assessment (Golder, 2012). 

Responsible party 

 Waste Coordinator 

 Leading Hand 

Reporting 

 Noise complaint reporting is undertaken in accordance with Section 4.3. This will be correlated with 
noise related activities on the site. 

Corrective actions 

 A comprehensive review of operations and practices will be performed if excessive numbers of 
complaints about noise occur, or noise levels are in excess of performance indicator.  Solutions aimed 
at attenuating any noise nuisance may include measures such as the use of residential grade exhaust 
silencers and acoustic engine enclosures. 

9.8 Traffic control 
Requirements 
There are no specific requirements relating to traffic control in the licence or the Landfill Guidelines. 

Objectives 
The objective of traffic control at the site is to ensure the safety of clients, visitors and staff at the WGRRP.  

Management strategy 

 Signposting of slow speed limits. 

 Allocation of separate areas for truck usage versus cars/ trailers/ Ute where possible. 

 Signposting of colour coded access routes to disposal areas for dump trucks, commercial users, small 
vehicle customers and recyclable drop off customers. 

Performance indicators 

 Number of accidents or incidents involving vehicular traffic. 

Responsible party 

 Waste Coordinator 

 Leading Hand 

Inspection, monitoring and maintenance schedule 

 

Action Frequency Timing 

Traffic flow Continuous Continuous 
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Corrective actions 

 If traffic incidents commonly occur at the site, the traffic management should be reviewed. This may 
include construction of speed humps or stricter enforcement and signposting of speed limits if speeding 
is a significant problem. 

9.9 Firefighting capacity 
Requirements 
The following licence conditions (EPL 5862) relate to fire control at the WGRRP: 

O4  Emergency response 

O4.1  The licensee must extinguish fires at the premises as soon as possible.  

R4 other reporting conditions 

R4.1  The licensee must maintain a daily log and record the following data of fires at the site:  

(a) time and date when the fire was deliberately started or reported.  

(b) whether the fire was authorised by the licensee, and, if not, the circumstances which ignited the 
fire.  

(c) the time and date that the fire ceased and whether it burnt out or was extinguished.  

(d) the location of fire (eg. Clean timber stockpile, putrescible garbage cell, etc.).  

(e) prevailing weather conditions.  

(f) observations made in regard to smoke direction and dispersion.  

(g) the amount of waste that was combusted by the fire.  

(h) action taken to extinguish the fire.  

R4.2  the licensee or its employees or agents must notify the EPA in accordance with conditions R2.1 and 
R2.2 of all fires at the premises as soon as practical after becoming aware of the incident. 

L3.3  Tyres stockpiled on the premises must:  

(d) be managed to prevent any tyres from catching fire.  

The EPA (1996) Landfill Guidelines (benchmark technique 38) recommend that landfill operators have the 
ability to adequately fight fires at any part of the landfill site. 

Objectives 
The primary environmental objective for this aspect is to ensure that the site occupiers have the ability to 
adequately manage the fighting of fires at any part of the landfill site.  

Management strategy 

 All plant, including contract plant on site, must have an appropriate classification fire extinguisher in 
their cabin. 

 Fire extinguishers of appropriate classification are to be located in a prominent position in the 
gatehouse. 

 All extinguishers are to be current and checked monthly by site personnel and annually by external 
subcontractor. 

 All staff are to be familiar with the operations of fire extinguishers. 
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 Select landfill staff are trained in firefighting techniques and a site specific fire management 
plan/procedure has been devised (refer firefighting procedure in Appendix H). 

 In the event of fire, the Waste Coordinator and employees will ensure the safety of personnel and 
visitors on site.   

 In the event of fire, the entry gate will be closed immediately and the public will be asked to vacate the 
WGRRP. 

 The Waste Coordinator will immediately take all action possible to prevent the fire from spreading to the 
waste and sources of fuel. 

 In the case that the Waste Coordinator is not on site, the Leading Hand will take immediate action and 
will contact the Waste Coordinator and the fire brigade immediately. 

 The Waste Coordinator will immediately contact the emergency services and local fire brigade (through 
000) and advise them of the fire. 

 The Waste Coordinator will arrange for the water tankers and mobile firefighting unit to help extinguish 
the fire. 

Internal roads act as suitable fire breaks and provide protection/access if any fire outbreak occurs in 
stockpiles, buildings or filled areas. 

Actions for compliance 

 Mitigation measures outlined in Section 8.2.3 for bushfire protection should be implemented. 

Performance indicators 

 The occurrence of fires. 

 Number of fire fighting vehicles and appliances available. 

 The length of time required to extinguish a fire. 

Responsible party 

 Waste Coordinator 

 Leading Hand 

Inspection, monitoring and maintenance schedule 

Action Frequency Timing 

Inspection of fire extinguishers (by contractor) Annually December 

Inspection of fire extinguishers (by Waste Coordinator 
or Leading Hand) 

Monthly End of month 

All firefighting equipment and facilities shall be 
checked for damage/condition 

Weekly basis End of week 

All firefighting equipment and facilities shall be test 
operated 

Three monthly basis May, June, sept, Dec 

Check fire equipment signposting to Australian 
standards and accessibility  Three monthly basis. May, June, sept, Dec 

Review capacity of fire fighting  Every 12 months. December 
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Reporting 

 A fire at the site constitutes an incident (refer Section 11.2).  

 Annual Reporting (refer Section 11.5).  

Corrective actions 

 If the performance indicators detect a failing, then measures will be put in place to increase the 
firefighting capacity. 

 If it is identified that the firefighting procedures need to be augmented to improve performance, the 
procedures should be modified. This modification may include additional training of staff. 

9.10 Flood Emergency and Evacuation 
Schedule 4 condition 16 of the Project Approval requires a flood emergency and evacuation plan to be 
prepared prior to the commencement of construction and to be documented in the LEMP. 

The objectives of the plan a stated in schedule 4 condition 16 of the Project Approval as follows: 

The plan must: 

 Ensure the Project is designed in accordance with chapter e13 of Wollongong DCP 2009, Council’s 
Mullet and Brooks Creeks Floodplain Risk Management Study and Plan and the NSW Floodplain 
Development Manual, taking into account Council’s conduit blockage criteria; 

 Identify contingency actions to be implemented in the event that the site is inundated during a major 
flood event to protect: 

 The integrity of stormwater/leachate ponds and prevent release of stormwater/leachate into the 
local environment including water quality control measures; and 

 Human safety. 

 Identify emergency evacuation routes, flood warning alarms, and evacuation procedures. 

The plan was submitted to and approved by the Director-General prior to commencement of construction. 
The plan is provided in Appendix N along with the letter from the Director-General approving the plan. 

9.11 Vegetation and Biodiversity Management 
Schedule 4 condition 49 of the Project Approval requires a vegetation management plan to be prepared prior 
to the commencement of construction and to be documented in the LEMP and CEMP. 

The vegetation management plan was submitted to and approved by the Director-General prior to 
commencement of construction. The plan is provided in Appendix O along with the letter from the Director-
General approving the plan. 
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10.0 Site closure 

10.1 Introduction 
The management techniques used for remediating the landfill after closure are: 

 Site capping and revegetation; and 

 Landfill closure and post closure monitoring and maintenance. 

10.2 Site capping and revegetation 
The following licence conditions (EPL 5862) relate to a closure plan for the WGRRP: 

O6   Waste management  

O6.10  The licensee must ensure that landfill cells are capped progressively during operations and 
specifically at times when the level of waste reaches final heights. 

O6.11  The last licensee must prepare and submit to the EPA within six months prior to the last load 
of waste being landfilled, a closure plan in accordance with section 76 of the Protection of 
the Environment Operations Act 1997. 

Condition 51, schedule 4 of the Project Approval requires a rehabilitation management plan to be prepared 
and implemented. The plan must: 

- Be undertaken in a manner which is complimentary with the rehabilitation is consistent with the 
proposed final landform depicted in the figures in appendices 4 and 7;  

- Specify a time period for the rehabilitation to works to commence and be finalised following cessation of 
landfilling activities. 

Objectives 
The objectives of site capping and revegetation are to ensure that the final surface provides a barrier to the 
migration of water into the waste, controls emissions to the atmosphere and reduce the risk of hazards.  

Management strategy, tasks and actions 
The final site capping and revegetation will be carried out as described in the landscape strategy (Appendix 
l). The site rehabilitation is summarised in the following sections. 

Landform 

The final landform is presented on Figure 11. 

The final landform footprint is proposed to be roughly rectangular and measure approximately 850 m (e-w) 
by 550 m (n-s), extending between the crests of the natural eastern and western ridge lines at the Whytes 
Gully RRP site.  The footprint includes pulling back from the current extent of waste by up to 35 m in the area 
of the proposed eastern waste cutback. The total landform footprint area is approximately 35 ha.   

The peak of the landform is at elevation is proposed to have an RL of 111 m. From the high point, slopes 
extend to the north to meet the natural ground surface at RL 75m to RL 95m. The lowest point of the 
landform is at RL 19 m along the southern edge, with a 500 m length of the southern edge at RL 25m or 
less. 

The principal landform batter is south and southwest-facing with a maximum height of greater than 80 m and 
a 4.5h:1v average inclination. North and east-facing batters would have a steeper average inclination of 
4h:1v and but a maximum height of less than 30 m.   

The batters of the final landform are proposed to be at a slope of 4h:1v towards the landform toe and would 
be intersected by 5 m wide grassed benches every ten vertical metres. This would result in an average slope 
of approximately 4.5h:1v. The benches would have a fall of 2 percent towards the surface water drop 
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structures and perimeter drains along the eastern and western toe of the proposed final landform. The 
purpose of the slope benches is to reduce runoff velocity and erosion potential for the final capping system to 
increase overall landform slope stability, and to provide access on the slope for capping system and gas 
extraction system inspection and maintenance.   

A small area near the peak of the landform has relatively flat design grades of approximately 5 percent. 

The Project landform design allows for access around the entire site perimeter and to the landform summit 
for groundwater monitoring, site inspection and maintenance, and bushfire protection. The design also 
includes surface water drains along the entire perimeter, with combined drains and access tracks in some 
areas. In addition, the design setback distance of 20 m along the western ridge property boundary also 
provides space for a nature strip and screening planting.   

The proposed distance from the design limit of landfill waste placement to the closest adjacent residence 
buildings is approximately 70 m to the residence near the western ridge and 160 m for the residence to the 
north of the Eastern Gully Landfill area.  It is noted the design limit of landfill waste placement is 
approximately 10 m inside the edge of the landform footprint. 

Refer to the Preliminary Design Report (Appendix I) for further detail of final landform.  

Capping system 

The capping system will be constructed progressively as the landfill is being filled and is designed to 
minimise infiltration into the landfill waste and therefore reducing the amount of leachate generated and the 
potential for contamination of groundwater.  Impact on air quality and odour emissions are controlled by 
reducing landfill gas emissions, which are controlled by installation of a landfill gas collection system as part 
of the cap design.  The cap is designed to provide after users with an accessible and visually attractive 
vegetated surface. 

The capping system is shown in the design report and will comprise (from top to bottom): 

 500 mm to 1 m revegetation layer, specifically designed to encourage growth of the selected plant 
species. 

 Geocomposite drainage system with geotextile covers to prevent clogging of the system from sediment 
migration.  The geocomposite layer conveys water infiltrating through the vegetation layer into collection 
pipes which will discharge into the grassed benches and drop structures.  This system is designed to 
reduce the surface water head on the LLDPE liner, reduce infiltration through the cap and increase 
surficial slope stability. 

 Linear low density polyethylene (LLDPE) geomembrane liner as the key layer to prevent infiltration of 
water into the landfilled waste.  The LLDPE geomembrane is flexible to prevent damage to the capping 
system as a result of the expected landfill settlement. 

 200 mm clay rich bearing layer to form a low permeability and smooth base for geomembrane liner 
placement.  The layer is designed to reduce infiltration through the capping system and to reduce the 
likelihood of damage to the LLDPE geomembrane. 

 500 mm intermediate cover remaining from the landfill operation. 

 Landfill gas collection trenches underneath the cap, consisting of gravel aggregate and perforated 
collection pipes connected to an active landfill gas collection system. 

The capping system will be constructed progressively as landfilled areas have achieved their final level.  The 
progressive capping will reduce the amount of leachate generated. 

Revegetation 

The revegetation of the landfill is summarised below and is outlined in more detail in the landscape strategy 
(Appendix l). 
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The landscape strategy incorporates the following key components: 

 Staging of the revegetation will aim to ensure the area of un-vegetated landfill slope is minimised by 
progressively establishing a vegetation cover on each section of slope as it is completed; 

 Existing vegetation on the portions of site not required for landfill, particularly mature remnant trees, will 
be retained wherever possible to provide visual screening and contribute to the landscape character of 
the site; 

 Vegetation to be established on the landfill slopes will include a mix of shrubs and small trees with 
areas of grass that will create a landscape character similar to adjoining rural areas; 

 The top of the new landform will be visually modified to ensure it is visually compatible with the 
surrounding topography; 

 Views to the coast will be maintained from the potential lookout area on the landfill ridgeline and from 
properties upslope of the site; 

 Screen planting with dense tall tree planting on natural ground will be used to block views to the site, 
particularly from adjoining residences; 

 Biodiversity and habitat values will be maintained and increased where possible by planting a range of 
indigenous species; 

 The potential will be created for future public open space facilities such as a lookout and passive 
recreation areas with access provided by upgrading the maintenance track to the top of landfill 
landform; 

 The visibility of drainage channels on the slopes will be minimised by design options that could include 
the use of dark coloured stone and native grasses; 

 Provision of a maintenance program that includes regular removal of identified weed species; and 

 Coordination of vegetation planting with bushfire management requirements that include access tracks 
and fuel management zones. 

The proposed landscape strategy is presented in Appendix l.  A full list of species selected for the 
revegetation of the site is provided in the landscape strategy (Appendix l).  The proposed plant species and 
planting structure will establish vegetation that forms a sustainable ecosystem similar to the adjoining areas 
of remnant vegetation providing wildlife habitat and contributing to the ecological values of the region. 

Surface water management 

Capped areas of the landfill will be vegetated as soon as feasible.  Until vegetation has been fully 
established, the capped areas as well as the run off from these areas will be treated in accordance with 
Managing Urban Stormwater volume 2b (DECC 2008).  This will include intensive management of 
revegetated surfaces for the first few months after sowing.  Management will include use of silt fences, 
establishment of sedimentation basins and full reestablishment and vegetation of capped areas where 
erosion has occurred.  Existing sedimentation basins will be maintained until vegetation has been fully 
established or at least for two years following vegetation of the landfill cap.  

Surface water management following closure of the site will comprise diversion of surface water run-on 
around the landfill in grassed diversion drains constructed during the operating life of the landfill.  This 
surface water can be discharged directly into surrounding water bodies.   

Leachate management 

The landfill will continue to generate leachate into the foreseeable future.  The leachate will continue to be 
collected in the leachate collection system piped to the leachate dams and the leachate treatment plant and 
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treated.  The treated leachate will continue to be discharged to sewer under the trade waste agreement 
(TWA). 

Landfill gas 

The landfill will continue to generate landfill gas into the foreseeable future. The leachate will continue to be 
collected and extracted by the landfill gas collection and extraction system.  

Final land use 

The proposed final land use of the Whytes Gully RRP landfill cell will be passive open space.  Given the long 
timeframe until completion of the landfill, a more detailed plan of the final land use of the site may be 
prepared in the future. 

10.2.1 Implementation 
The final site capping and revegetation will be carried out as described in the Preliminary Design Report 
(Appendix I).  Site capping will occur progressively when final waste heights are reached.   

10.3 Landfill closure and post-closure monitoring and maintenance 
Requirements 
The following licence conditions (EPL 5862) relate to preparation of a closure plan and post closure 
monitoring and maintenance for the WGRRP: 

O6.11  The last licensee must prepare and submit to the EPA within six months prior to the last load 
of waste being landfilled, a closure plan in accordance with section 76 of the Protection of 
the Environment Operations Act 1997. 

Objectives 
The objective of the landfill closure and post-closure monitoring and maintenance is to ensure that the landfill 
continues to be non-polluting and does not cause environmental harm after site closure. 

Management strategy, tasks and actions 
A site closure plan will be submitted to the EPA within three months of the completion of the landfill's waste 
receipt operations.  The closure plan will include putting into place a post-closure monitoring and 
maintenance program which ensures the long-term integrity of the landfill.   

It is expected that the environmental monitoring of surface water, groundwater, leachate and landfill gas will 
continue in the same manner as during operation in order to detect deficiencies or damages to the 
containment system.  Post closure monitoring will also involve site walkovers to detect areas of cap 
degradation, excessive settlement, erosion and slumping. 

Sections 7.5 and 8.4 also outline contingency and remediation measures should environmental monitoring 
indicate that the landfill is impacting the air, surface water, groundwater or amenity of residents.   

The following section describes the proposed components of the closure plan: 

Leachate, gas and stormwater monitoring 

All leachate collection, gas collection and stormwater sediment controls, monitoring and reporting practices 
shall be described including the continued operation of the leachate treatment plant, until leachate volume 
and concentrations have reduced to an acceptable level. 

Groundwater monitoring 

Groundwater monitoring will be described and will map the movement of any leachate plume in the 
groundwater over time.  Monitoring will continue until the quality of groundwater reaches environmentally 
acceptable levels. 
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Maintenance 

A description of how the following items shall be maintained, at a standard equivalent to that during the 
operational life of the landfill, for the period until the landfill does not pose a threat the environment: 

 Sediment retention basins; 

 Vegetation; 

 Rehabilitated land; and 

 Vermin and pest control. 

Complaints 

A description of how residents near the landfill are to be advised of contact persons to discuss any problems.  
Records of complaints shall be kept in the same manner as during operation of the landfill. 

Waste receipt 

Description of the means to ensure waste materials will not be received for disposal by the facility after 
landfill operations cease.  Waste materials that are intended for use in the rehabilitation and remediation 
shall be documented and reported in the same way as for an operating facility. 

10.4 Statement of completion 
When sufficient evidence can be provided that the landfill is stable and non-polluting, Council may seek to 
complete all obligations and settle any financial assurance by submitting a certified statement of completion 
which states that the site remediation work has been completed and further environmental management of 
the site is not required.  The statement shall be expected to show that: 

 Gas concentration levels in all perimeter gas wells have fallen to less than 1% methane (v/v) and less 
than 1.5% carbon dioxide for a period of 24 months; 

 Waste stabilisation has been completed.  This would be documented by the composition of the leachate 
changing to a low level of contamination, and posing no hazard to the environment; 

 Groundwater monitoring has indicated no failure of the landfill liner that would pose a threat to 
groundwater quality; 

 The landfill capping has been assessed over some years and found to be stable with acceptable 
surface water drainage; 

 Documentation that all functions in the closure planning and the written confirmation that closure 
planning has been completed. 

Once EPA has approved the certified statement of completion, Council can cease the maintenance and 
monitoring of the site and any of the financial assurance requirements will lapse. 
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11.0 Reporting 
Reporting is required to produce systematic, comprehensive and informative reports on the environmental 
monitoring and operational activities of the landfill.  Performance assessments are based on the reports and 
provide the basis of information to the EPA for review of the LEMP. All pollution monitoring data collected in 
accordance with the EPL will be published as per section 66(6) of the POEO Act. The reports required are 
described in the following sections. 

11.1 General 
The following licence conditions (EPL 5862) relate to general reporting conditions for the WGRRP: 

6  Reporting conditions 

R1  Annual return documents 

R1.1  The licensee must complete and supply to the EPA an annual return in the approved form 
comprising: 

(a) a statement of compliance; and 
(b) a monitoring and complaints summary. 

At the end of each reporting period, the EPA will provide to the licensee a copy of the form that must 
be completed and returned to the EPA. 

R1.2  An annual return must be prepared in respect of each reporting period, except as provided below. 

Note: The term "reporting period" is defined in the dictionary at the end of this licence. Do not complete the 
annual return until after the end of the reporting period. 

R1.3  Where this licence is transferred from the licensee to a new licensee: 

(a) the transferring licensee must prepare an annual return for the period commencing on the first 
day of the reporting period and ending on the date the application for the transfer of the licence to 
the new licensee is granted; and 

(b) the new licensee must prepare an annual return for the period commencing on the date the 
application for the transfer of the licence is granted and ending on the last day of the reporting 
period. 

Note: An application to transfer a licence must be made in the approved form for this purpose. 

R1.4  Where this licence is surrendered by the licensee or revoked by the EPA or minister, the licensee 
must prepare an annual return in respect of the period commencing on the first day of the reporting 
period and ending on: 

(a) in relation to the surrender of a licence - the date when notice in writing of approval of the 
surrender is given; or 

(b) in relation to the revocation of the licence - the date from which notice revoking the licence 
operates. 

R1.5  The annual return for the reporting period must be supplied to the EPA by registered post not later 

Than 60 days after the end of each reporting period or in the case of a transferring licence not later 
than 60 days after the date the transfer was granted (the 'due date'). 

R1.6  The licensee must retain a copy of the annual return supplied to the EPA for a period of at least 4 
years after the annual return was due to be supplied to the EPA. 

R1.7  Within the annual return, the statement of compliance must be certified and the monitoring and 
complaints summary must be signed by: 
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(a) The licence holder; or 

(b) by a person approved in writing by the EPA to sign on behalf of the licence holder. 

R1.8  A person who has been given written approval to certify a certificate of compliance under a licence 
issued under the Pollution Control Act 1970 is taken to be approved for the purpose of this condition 
until the date of first review of this licence. 

R1.9  The annual return must be accompanied by/or include an annual report which must contain an 
assessment of environmental performance relevant to licence conditions including: 

a) tabulated results of all monitoring data required to be collected by this licence; 

b) a graphical presentation of data from at least the last three years (if available) in order to show 
variability/and or trends. Any statistically significant variations or anomalies should be highlighted 
and explained; 

c) an analysis and interpretation of all monitoring data; 

d) an analysis of and response to any complaints received; 

e) identification of any deficiencies in environmental performance identified by the monitoring data, 
trends or incidents and of remedial action taken or proposed to be taken to address these 
deficiencies; and 

f) recommendations on improving the environmental performance of the facility. 

R2  Notification of environmental harm  

R2.1  Notifications must be made by telephoning the environment line service on 131 555.  

Note:  The licensee or its employees must notify the EPA of incidents causing or threatening material harm 
to the environment as soon as practicable after the person becomes aware of the incident in 
accordance with the requirements of part 5.7 of the  

R2.2  The licensee must provide written details of the notification to the EPA within 7 days of the date on 
which the incident occurred. 

R2.3  The licensee must notify the EPA within 24 hours in accordance with condition r2.1 if surface 
monitoring detects methane above 1.25% (v/v), and increase the frequency of monitoring to daily, 
until the EPA determines otherwise. 

R3  Written report  

R3.1  Where an authorised officer of the EPA suspects on reasonable grounds that:  

(a) where this licence applies to premises, an event has occurred at the premises; or  

(b) where this licence applies to vehicles or mobile plant, an event has occurred in connection with 
the carrying out of the activities authorised by this licence, and the event has caused, is causing or is 
likely to cause material harm to the environment (whether the harm occurs on or off premises to 
which the licence applies), the authorised officer may request a written report of the event.  

R3.2  The licensee must make all reasonable inquiries in relation to the event and supply the report to the 
EPA within such time as may be specified in the request.  

R3.3  The request may require a report which includes any or all of the following information:  

(a) the cause, time and duration of the event;  

(b) the type, volume and concentration of every pollutant discharged as a result of the event;  
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(c) the name, address and business hours telephone number of employees or agents of the 
licensee, or a specified class of them, who witnessed the event;  

(d) the name, address and business hours telephone number of every other person (of whom the 
licensee is aware) who witnessed the event, unless the licensee has been unable to obtain that 
information after making reasonable effort;  

(e) action taken by the licensee in relation to the event, including any follow-up contact with any 
complainants;  

(f) details of any measure taken or proposed to be taken to prevent or mitigate against a recurrence 
of such an event; and  

(g) any other relevant matters.  

R3.4  The EPA may make a written request for further details in relation to any of the above matters if it is 
not satisfied with the report provided by the licensee. The licensee must provide such further details 
to the EPA within the time specified in the request.  

R4  Other reporting conditions  

R4.1  The licensee must maintain a daily log and record the following data of fires at the site:  

(a) time and date when the fire was deliberately started or reported.  

(b) whether the fire was authorised by the licensee, and, if not, the circumstances which ignited the 
fire.  

(c) the time and date that the fire ceased and whether it burnt out or was extinguished.  

(d) the location of fire (eg. Clean timber stockpile, putrescible garbage cell, etc.).  

(e) prevailing weather conditions.  

(f) observations made in regard to smoke direction and dispersion.  

(g) the amount of waste that was combusted by the fire.  

(h) action taken to extinguish the fire.  

R4.2  The licensee or its employees or agents must notify the EPA in accordance with conditions R2.1 and 
R2.2 of all fires at the premises as soon as practical after becoming aware of the incident. 

11.2 Incident reporting 
Requirements 
In addition to the general reporting conditions outlined above, the following licence conditions (EPL 5862) 
relate to incident reporting at the WGRRP: 

M6  Other monitoring and recording conditions 

M6.1  the licensee must maintain a record of all events involving the removal of any waste that was 
brought to the facility and which is not permitted to be disposed of at the facility. 

11.2.1 Incident definition 
EPA will be notified of any incident that represents a threat to the environment and which may lead to a 
breach of licence conditions.  Such incidents include (as outlined in the Landfill Guidelines): 

 Identifying non-domestic quantities (more than 200 mL/tonne or 200 g/tonne) of hazardous substances 
among the waste. 



LANDFILL ENVIRONMENTAL MANAGEMENT PLAN 

  

September 2014 
Report No. 117625003_061_R_Rev2 107 

 

 Fires at the landfill, either surface or subsurface. 

 Mixing of leachate and stormwater, or waste and stormwater. 

 Identification of any failure of an environmental protection system. 

 Identification of significant difference in groundwater indicator parameters. 

 Detection of landfill gas in surface or building monitoring at concentrations greater than 1.25% methane 
(v/v). 

 Any other incident or observation that could potentially pose an immediate environmental hazard 
outside normal operating conditions. 

 Any proposed change in the landfill's ownership or occupier.  (EPA approval required before the 
ownership or occupier may change, i.e. transfer of licence). 

A Pollution Incident Response Management Plan (PIRMP) has been included in Appendix N.  

11.2.2 Telephone reporting 
Initial contact can be made via the EPA's 24 hour pollution line within three hours of the incident first being 
identified.  The pollution line can be reached on 131 555, or 02 9995 5555, if calling from outside NSW.   

11.2.3 Written reporting 
A written notice of any incidents as defined above should be made to the NSW EPA within seven days of the 
incident occurring. 

11.2.4 Responsible party 

 Waste Coordinator. 

 Operations Administrator. 

11.3 Trade waste agreement 
A trade waste agreement (TWA) for the leachate treatment plant of the site has been issued by Sydney 
Water on 15 November 2011.  The TWA (consent no.11205) specifies load limits and concentrations for 
ammonia, biochemical oxygen demand (bod), suspended solids (SS) and total dissolved solids (TDS) for the 
discharge of treated leachate as well as sampling and reporting requirements.   

Council’s reporting requirements under the TWA are as follows: 

 Results of analytical testing must be submitted to Sydney Water within 21 days of sampling; 

 The results of the trade waste sampling shall be summarised in the Annual Report; 

 Sydney Water must be notified in writing within seven days of: 

 Any failure to obtain samples; 

 Any loss of analytical data; and 

 Any failure in the discharge flow meter. 

In addition, Council will make the results of the trade waste monitoring available to the EPA in the Annual 
Report. 
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11.4 Monthly reporting (EPA) 
The Landfill Guidelines (EPA 1996) require the landfill operator to submit to the EPA a report on the total 
tonnage of waste received and tonnages of specific source-separated wastes.  This report is due by the 14th 
day of the following month in a format specified by the EPA in the Landfill Guidelines. 

11.5 Annual Reporting and Annual Returns 
Requirements 
In addition to the general reporting conditions outlined in Section 11.1, the following licence conditions (EPL 
5862) relate to annual reporting and annual returns at the WGRRP: 

‘M6.2  the licensee must make available to the EPA the results of monthly trade waste monitoring of 
leachate and include these results in the annual report. 

Schedule 4, condition 18 requires the results of water monitoring to be provided to now on an annual basis. 

Management strategy, task and actions 
The annual return comprises a form provided by EPA, which should be filled in by Council and returned to 
EPA.  This will be provided each year in support of the annual licence renewal application (with all 
information up to date to within 60 days of the licence renewal date).  The annual return will be accompanied 
by an Annual Report, which will include the following sections: 

 Summary report - this will include the total non-hazardous waste received during the previous 12 
months (including cover material), its composition and its eventual fate (including recycling markets). 

 Landfill volume report - this will include a report from Council's surveyor of the volume of landfill space 
consumed in the period for which the report is prepared and the estimate of compaction that this 
volume represents.  An estimation of remaining landfill capacity and life based on current and projected 
waste acceptance rates will be made. 

 Hydrogeological report - this will assess the changes detected in the groundwater monitoring results 
over the period of operation, updated for the last 12 months.  Any changes in hydraulic gradient or 
statistically significant variations in contaminant concentrations should be highlighted and explained. 

 Leachate collection report - this will identify the quantity and composition of any leachate generated 
over the past 12 months.  Any trends should be highlighted and explained in terms of the biological 
activity within the landfill.  The trends should generally be related to monthly rainfall and quarterly 
sampling results. 

 Surface water report - this will summarise the surface water monitoring results over the period of 
operation for the past 12 months.  Any changes in water levels and statistically significant variations in 
contaminants should be highlighted and explained. 

 Landfill gas emissions report - this will summarise the gas monitoring results over the period of 
operation for the past 12 months. Any trends should be highlighted and explained. Annual review of 
monitoring program should be documented. 

 Dust report - this will summarise all dust monitoring results gathered over the past 12 months, with 
statistically significant variations explained. 

 Incident report - this will summarise any incident reported for the 12 month period. 

 Complaints report - this will record odour, litter, noise or other complaints received by the facility in the 
past 12 months, including comments on their correlation with prevailing weather conditions or waste 
reception circumstances. 

 Rehabilitation report - describing rehabilitation works carried out over the past twelve months. 
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 Greenhouse Gas Action Plan - Annual Report focusing on ways of reducing both emissions and 
operating costs. 

 Proposed site operations for the following year – describing the landfilling operations, environment 
protection, construction works and rehabilitation planned for the following year. 

To meet condition 18 (e) of the Project Approval , a copy of the surface water report, leachate collection 
report and the hydrogeological report will be provided to the NSW Office of Water annually. This may also be 
addressed by submitting the annual review of water monitoring report.  
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Aerial Ortho-Photograph provided by AAM Pty. Ltd. taken on 
16 May 2011, Reference 18763A. Image Georeferenced.
Extent of landfill works as per Golder design report.
Ecological data as provided by Biosis Pty Ltd on 20 December 2011.
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Glengarry cottage heritage area provided by Council.

Aerial Ortho-Photograph provided by AAM Pty. Ltd. taken on 
16 May 2011, Reference 18763A. Image Georeferenced.

Extent of landfill works as per Golder Design Report.

Aboriginal heritage areas as identified by Biosis (2011).
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Extent of waste based on site observations and information 
provided by Council.

Aerial Ortho-Photograph provided by AAM Pty. Ltd. taken on 
16 May 2011, Reference 18763A. Image Georeferenced.

Extent of landfill works as per Golder Design Report.
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Aerial Ortho-Photograph provided by AAM Pty. Ltd. taken on 
16 May 2011, Reference 18763A. Image Georeferenced.

Extent of landfill works and final contours as per 
Golder Design Report.
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Extent of waste based on site observations and information 
provided by Council.
Aerial Ortho-Photograph provided by AAM Pty. Ltd. taken on 
16 May 2011, Reference 18763A. Image Georeferenced.
Extent of landfill works as per Golder Design Report.
Investigation locations surveyed by KFW Williams.
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Aerial Photography Copyright NearMap Pty Ltd. 
Image dated 2011.11.27.
Sourced with permission from Nearmap on 2011.11.16.
Image Georeferenced by Golder and intended
for indicative purposes only.
More information can be found here:
http://www.nearmap.com/

Extent of waste based on site observations and information 
provided by Council.

Extent of landfill works as per Golder Design Report.
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Extent of waste based on site observations and information 
provided by Council.

Aerial Ortho-Photograph provided by AAM Pty. Ltd. taken on 
16 May 2011, Reference 18763A. Image Georeferenced.

Extent of landfill works as per Golder Design Report.

Rationale for landfill gas monitoring locations is outlined in 
LEMP and EA chapter 12. Monitoring wells to be installed 
in stages during development of landfill.
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Historic locations digistised by Golder from reports supplied by 
Wollongong City Council

Aerial Ortho-Photograph provided by AAM Pty. Ltd. taken on 
16 May 2011, Reference 18763A. Image Georeferenced.
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SCHEDULE 2 
DEFINITIONS 

 
BCA  Building Code of Australia  
Construction The demolition of buildings or works, carrying out of works, including 

bulk earthworks and erection of buildings and other infrastructure 
covered by this approval 

Council  Wollongong City Council 
Day The period from 7am to 6pm on Monday to Saturday, and 8am to 6pm 

on Sundays and Public Holidays 
DCP  Development Control Plan 
DA Development Application 
Department  Department of Planning and Infrastructure 
Director-General  Director-General of the Department (or his nominee) 
EA Environmental Assessment titled ‘Whytes Gully New Landfill Cell’, dated 

June 2012 and prepared by Golder Associates Pty Ltd 
ENM Excavated Natural Material 
EPA Environment Protection Authority  
EP&A Act  Environmental Planning & Assessment Act 1979 
EP&A Regulation Environmental Planning & Assessment Regulation 2000 
EPL Environment Protection Licence 
Evening The period from 6pm to 10pm 
Feasible  Feasible relates to engineering considerations and what is practical to 

build 
GDEs Groundwater dependent ecosystems 
General Solid Waste (Putrescible) As defined in the Waste Classification Guidelines (DECCW) 
General Solid Waste (Non-Putrescible) As defined in the Waste Classification Guidelines (DECCW) 
Incident An incident causing or threatening material harm to the environment, 

and/or an exceedance of the limits or performance criteria in this 
approval 

Land In general, the definition of land is consistent with the definition in the 
EP&A Act.  

Landfill Whytes Gully Landfill 
LEMP Landfill Environmental Management Plan  
LGA Local government area 
M Metres 
Material harm to the environment Harm to the environment is material if it involves actual or potential harm 

to the health or safety of human beings or to ecosystems that is not 
trivial 

Minister  Minister for Planning and Infrastructure 
Mitigation Activities associated with reducing the impacts of the Project 
MRF Whytes Gully Materials Recycling Facility 
Night The period from 10pm to 7am on Monday to Saturday, and 10pm to 8am 

on Sundays and Public Holidays 
NOW Department of Primary Industries – NSW Office of Water 
OEH Office of Environment and Heritage 
Operation/s Operation/s are triggered by the receipt of waste at the new landfill cells 

covered by this approval 
POEO Act Protection of the Environment Operations Act 1997 
Preferred Project Report Preferred Project Report prepared titled ‘Whytes Gully New Landfill Cell 

Response to Submissions/Preferred Project Report’, dated 20 December 
2012 and prepared by Golder Associates Pty Ltd 

Privately-owned land Land not owned by the Proponent or where a private agreement does 
not exist between the Proponent and the land owner 

Project  The development described in the EA 
Proponent Wollongong City Council, or its successor 
Reasonable Reasonable relates to the application of judgment in arriving at a 

decision, taking into account: mitigation benefits, costs of mitigation 
versus benefits provided, community views, and the nature and extent of 
potential improvements  

Rehabilitation The treatment or management of land disturbed by the project for the 
purpose of establishing a safe, stable and non-polluting environment 

RMS Roads and Maritime Services 
Site  The Whytes Gully RRP as described in the EA 
Special Waste As defined in the EPA’s Waste Classification Guidelines  
Statement of Commitments The Proponent’s Statement of Commitments in Appendix 1 
SWERF Solid Waste to Energy Recycling Facility 
Tpa Tonnes per annum 
UV Ultraviolet 
VENM Virgin Excavated Natural Material  
WCC  Wollongong City Council 
Whytes Gully RRP Whytes Gully Resource Recovery Park 
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SCHEDULE 3 
ADMINISTRATIVE CONDITIONS 

 
OBLIGATION TO MINIMISE HARM TO THE ENVIRONMENT 
 
1. The Proponent shall implement all reasonable and feasible measures to prevent and/or minimise any harm 

to the environment that may result from the construction, operation or decommissioning of the Project. 
 
TERMS OF APPROVAL 
 
2. The Proponent shall carry out the project generally in accordance with the: 

(a) EA;  
(b) PPR; 
(c) Statement of Commitments (see Appendix 1); 
(d) site layout plans and drawings in the EA (see Appendix 2); and 
(e) conditions of this approval. 

 
3. If there is any inconsistency between the above, the conditions of this approval shall prevail to the extent of 

any inconsistency. 
 
4. The Proponent shall comply with any reasonable requirement/s of the Director-General arising from the 

Department’s assessment of: 
(a) any reports, plans, strategies, programs or correspondence that are submitted in accordance with this 

approval; and  
(b) the implementation of any actions or measures contained in these reports, plans, strategies, programs 

or correspondence. 
 
LIMITS OF APPROVAL  
 
5. The Proponent shall ensure that no more than 180,000 tpa of waste is accepted at the landfill in any 

calendar year. 
 
6. This approval does not authorise any landfilling activities or new landfill cell to be constructed or operated 

within the area marked Stage 4-2B in the PPR and shown in the staging plan in Appendix 3 of this approval.   
 
SURRENDER OF EXISTING DEVELOPMENT CONSENTS 
 
7. Within 12 months from the date of this approval, or as otherwise agreed by the Director-General, the 

Proponent shall surrender the development consents identified in Table 1 in accordance with Sections 75YA 
and 104A of the EP&A Act. 

 
Table 1: Existing development consents to be surrendered 

 
DA No.  Site Description DA Description 
DA-1982/459 Western Gully (Landfill) Waste disposal site 
DA-1984/228 Western Gully (Landfill) Construction and operation of a waste disposal 

depot  
DA-1992/662 Eastern Gully (Landfill) Upgrade of existing Western Gully Landfill and 

extension into the adjacent Eastern Gully 
DA-1996/8256 
DA-1996/6256 

SWERF Construction and operation of a SWERF 

DA-1996/256 Landfill Gas and infrastructure Landfill gas infrastructure 

DA-1999/533 Site access and road realignment Deviation of Reddalls Road, Kembla Grange 

DA-2002/2240 Leachate and surface water ponds Construction of new leachate and stormwater 
treatment ponds 

DA-2003/532 Leachate treatment plant (LTP) Construction and operation of a LTP 
DA-2006/463 Weighbridge and new site 

entrance 
Weighbridge and new site entrance 

DA-2010/1088 Small vehicle transfer station Small vehicle waste transfer station  

 
Note: This requirement does not extend to the surrender of construction and occupation certificates for existing and 
proposed building works under Part 4A of the EP&A Act. Surrender of a consent or approval should not be understood as 
implying that works legally constructed under a valid consent or approval can no longer be legally maintained or used.  

 
8. To the extent of any inconsistency between the consents identified in Table 1 and this approval, this 

approval shall prevail. 
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TRANSITIONAL ARRANGEMENTS 
 
9. All existing environmental management plans that apply to the site under those DAs listed in Table 1 of this 

Schedule shall continue to be fully applied until replaced under this approval.  
 
STRUCTURAL ADEQUACY 
 
10. The Proponent shall ensure that all new buildings and structures, and any alterations or additions to existing 

buildings and structures are constructed in accordance with the relevant requirements of the BCA. 
 

Notes:  

 Under Part 4A of the EP&A Act, the Proponent is required to obtain construction and occupation certificates for the 
proposed building works. 

 Part 8 of the EP&A Regulation sets out the requirements for the certification of the Project. 
 
Retaining Walls 
 
11. The Proponent shall ensure that:  

(a) all retaining walls are designed by a suitably qualified civil or structural engineer and are detailed on 
engineering plans which meet the requirements of WCC; and 

(b) following the completion of construction of any retaining wall, a certificate from a suitably qualified civil 
or structural engineer is obtained to verify the structural adequacy of the retaining wall. 

 
DEMOLITION 
 
12. The Proponent shall ensure that all demolition work is carried out in accordance with Australian Standard AS 

2601:2001: The Demolition of Structures, or its latest version. 
 
OPERATION OF PLANT AND EQUIPMENT 
 
13. The Proponent shall ensure that all plant and equipment used for the project is: 

(a) maintained in a proper and efficient condition; and 
(b) operated in a proper and efficient manner. 

 
PROTECTION OF PUBLIC INFRASTRUCTURE 

 
14. The Proponent shall: 

(a) repair, or pay the full costs associated with repairing, any public infrastructure that is damaged by the 
project; and 

(b) relocate, or pay the full costs associated with relocating, any public infrastructure that needs to be 
relocated as a result of the project. 

 
STAGED SUBMISSION OF PLANS OR PROGRAMS 
 
15. With the approval of the Director-General, the Proponent may submit any plan or program required by this 

approval on a progressive basis. 
____________________________________________________________________________ 
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SCHEDULE 4 
SPECIFIC ENVIRONMENTAL CONDITIONS 

 
WASTE 
 
Restrictions on Receipt, Classification and Disposal 
 
1. The Proponent shall only receive waste on site that is authorised for receipt by an EPL. 
 
2. The Proponent shall ensure that any waste generated on the site during construction is classified in 

accordance with the EPA's Waste Classification Guidelines and disposed of to a facility that may lawfully 
accept the waste. 

 
Resource Recovery 
 
3. The Proponent shall implement all reasonable and feasible measures to recover resources from the waste 

stream to the satisfaction of the Director-General.  
 
Screening and Acceptance 
 
4. The Proponent must: 

(a) implement auditable procedures to: 
 ensure that the site does not accept wastes that are prohibited; and 
 screen incoming waste loads; and 

(b) ensure that: 
 all waste that are controlled under a tracking system have the appropriate documentation prior to 

acceptance at the site; and 
 staff receive adequate training in order to be able to recognise and handle any hazardous or other 

prohibited waste. 
 
Monitoring 
 
5. The Proponent shall prepare and implement a Waste and Resource Recovery Monitoring Program for the 

site to the satisfaction of the Director-General. This program must: 
(a) be prepared in consultation with the EPA; 
(b) be approved by the Director-General prior to the commencement of operation; 
(c) detail the screening and acceptance procedures required by Condition 4 above; 
(d) monitor: 

 the quantity, type and source of waste received on site; and 
 the effectiveness of the resource recovery measures (see Condition 3 above). 

 
This program must be documented in the Landfill EMP (see Condition 3 in Schedule 5). 

 
Trade Waste Agreement 
 
6. From the date of this approval, the Proponent shall ensure that a Trade Waste Agreement is in place with 

Sydney Water for as long as leachate is discharged to sewer. 
 
Landfill Operations 
 
7. Unless the Director-General agrees otherwise, the Proponent shall: 

(a) minimise the exposed or cleared areas at the landfill; 
(b) progressively revegetate all completed areas of the landfill and stabilise any exposed areas with 

intermediate cover of at least 0.3 m that are not required for operational purposes for a period greater 
than 90 days; 

(c) ensure intermediate cover areas are revegetated with grasses; 
(d) limit the size of the active tipping face area, waste relocation area, daily cover and 90 day cover 

areas to minimise dust and odour (see Table 5 of this approval); 
(e) minimise the tracking of mud and waste from the site on public roads; 
(f) fill the landfill cells in a systematic manner; 
(g) maximise landfill compaction rates;  
(h) cover the active landfill area with at least 0.15 m of soil (or a suitable alternative material) at the end 

of daily waste disposal and compaction activities; 
(i) progressively cap the landfill cells with the approved capping layer, which shall comprise the following 

(from top to bottom), or an EPA approved alternative: 
 0.5 m to 1 m revegetation layer; 
 geocomposite drainage system with geotextile covers to prevent clogging of the system from 

sediment migration; 
 linear Low Density Polyethylene (LLDPE) geomembrane liner to prevent infiltration of water into 

the landfilled waste; 
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 0.2 m clay rich bearing layer to form a low permeability and smooth base for geomembrane liner 
placement; 

 0.3 m intermediate cover remaining from the landfill operation;  
 landfill gas collection trenches underneath the cap, consisting of gravel aggregate and 

perforated collection pipes connected to an active landfill gas collection system; and 
(j) revegetate the covered landfill cells following the capping of each cell and once they reach their final 

design height. 
 
Cover Material  
 
8. The Proponent shall ensure that all daily waste cover material used on site is ENM, VENM and/or alternative 

daily cover, as approved in writing by the EPA. 

 
Litter Control 
 

9. The Proponent shall: 
(a) implement suitable measures to prevent the unnecessary proliferation of litter both on and off-site, 

including the installation and maintenance of a mesh fence of not less than 1.8 metres high around 
the site; and 

(b) inspect daily and clear the site (and if necessary, surrounding area) of litter on at least a weekly 
basis. 

 
Lining System 
 
10. Prior to the commencement of any landfilling over existing landfilled waste, the Proponent must construct a 

Piggyback Liner System over these surfaces to the satisfaction of the EPA. The Liner System shall include 
the following (from bottom to top), or an EPA approved alternative: 
(a) pipework and gravel trenching to collect and vent landfill gas from the underlying waste to minimise 

the risk of uncontrolled lateral migration of gas and uplift pressure on the liner; 
(b) a foundation or bridging layer at least 500mm thick comprised of clean, well-graded, coarse 

engineered fill, with geogrid reinforcement at mid-layer, to protect the liner from deformations due to 
settlement of the underlying waste; 

(c) a bearing layer at least 200mm thick comprised of compacted clay to provide a smooth surface for 
installation of the geosynthetic liner materials; 

(d) a composite liner comprised of a reinforced geosynthetic clay liner (GCL) with hydraulic conductivity 
less than 5 x 10-11 m/s under a 1.5mm thick textured linear low density polyethylene (LLDPE) 
geomembrane liner; 

(e) a geocomposite leachate collection layer, incorporating a tri-planar geonet drainage core between 
two protection geotextiles, linked to a pipe network graded at a minimum of 2% to convey collected 
leachate to a sump at the low point in each cell. The geonet must have equivalent hydraulic 
transmissivity to a gravel collection layer with a saturated hydraulic conductivity of 1 x 10-3 m/s2, 
taking into account field conditions likely to impair the geonet’s ability to convey flow; and 

(f) a protection layer comprised of at least 300mm of sand or similar material to protect the geonet and 
liner from damage (physical and UV). 

 
11. The detailed design of the Piggyback Liner System referred to in Condition 10 of this Schedule (above) must 

include a settlement analysis addressing predicted settlement and lateral deformations of the underlying 
waste, and demonstrating, to the satisfaction of the EPA, that: 
(a) the stresses and strains induced in the geosynthetic liner materials by the predicted settlements will 

be lower than allowable values, as expressed in contemporary best practice guidelines for design 
with these types of materials; 

(b) there will be no grade reversal of drainage elements which could interfere with collection and 
conveyance of leachate; and 

(c) where these performance requirements cannot be met when modelling the liner system configuration 
specified in Condition 10 of this Schedule, that augmentations to the thickness and strength of the 
liner elements in Condition 10 can be made to provide for long term liner integrity under the predicted 
maximum settlements. 

 
12. Prior to the commencement of any landfilling over natural surfaces, the Proponent must construct a 

Conventional Liner System over the base of the cell to the satisfaction of the EPA. The Liner System shall 
include the following (from bottom to top), or an EPA approved alternative: 
(a) a bearing layer at least 200mm thick of compacted clay to provide a smooth surface for installation of 

the geosynthetic liner materials; 
(b) a composite liner comprised of a reinforced geosynthetic clay liner (GCL) with hydraulic conductivity 

less than 5 x 10-11 m/s under a 2mm textured high density polyethylene (HDPE) geomembrane liner. 
A cushion geotextile must be installed above the geomembrane to protect it from construction and 
waste-related load damage, including excessive strains introduced by indentation from the overlying 
gravel drainage aggregate; 

(c) for leachate collection in areas other than over natural ridge areas, a gravel leachate collection layer 
at least 300mm thick containing a pipe network graded at a minimum of 2% to convey collected 
leachate to a sump at the low point in each cell. The gravel must be 20mm nominal size gravel with a 
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saturated hydraulic conductivity of greater than 1 x 10-3 m/s2. The particle size distribution must be 
uniform, with maximum particle size 26.5mm, not more than 20% passing the 19mm standard sieve 
aperture, not more than 10% passing the 13.2mm standard sieve aperture, and not more than 3% 
smaller than 0.075mm. A filter protection geotextile must be placed above the gravel; and 

(d) for leachate collection over natural ridge areas, a geocomposite leachate collection layer and a 
protection layer, as per the requirements for these elements specified for the Piggyback Liner System 
in Condition 10 of this Schedule. 

 
13. The Proponent shall prepare and implement a Construction Quality Assurance Plan for the project. The plan 

must: 
(a) be prepared in consultation with EPA by a suitably qualified and experienced expert whose 

appointment has been endorsed by the Director-General; 
(b) be approved by the Director-General prior the commencement of construction, or at a time otherwise 

approved by the Director-General; 
(c) outline the construction activities and staging; 
(d) outline the measures taken (e.g. by independent testing, certification, monitoring and inspection) to 

ensure that the construction and installation of the final leachate-barrier management and collection 
system would be successful and quality assured;  

(e) specify the final leachate-barrier material selection and construction techniques;  
(f) specify/validate of the final thickness and permeability of leachate barrier/s; and 
(g) include an environmental-awareness site-induction program for construction personnel. 
 
This plan must be documented in the CEMP (see Condition 2 in Schedule 5).  

 
SOIL & WATER 
 
Surface Water Discharge Limits 
 
14. The Proponent shall ensure that all licensed surface water discharges from the site comply with the 

discharge limits (volume and quality) set for the project in any EPL or relevant provisions of the POEO Act. 
 
Stormwater Management 
 
15. The Proponent shall: 

(a) design and install the stormwater management and collection system (including new stormwater 
pond and drainage) generally in accordance Chapter E14 of the Wollongong DCP 2009; 

(b) ensure that the system capacity has been designed in accordance with the Blue Book Volumes 1 and 
2B and Chapter E14 of Wollongong DCP 2009; 

(c) ensure peak stormwater discharge rates from the site at each stage of the project do not exceed pre-
development values; 

(d) divert existing clean surface water around operational areas of the site; 
(e) direct all sediment laden water in overland flow away from the leachate management system; and 
(f) prevent cross-contamination of clean and sediment or leachate laden water, 
  
to the satisfaction of the Director-General. 

 
Flooding Management 
 
16. The Proponent must prepare and implement a Flood Emergency and Evacuation Plan to the satisfaction of 

the Director-General. The Plan must: 
(a) be prepared by a suitably qualified and experienced expert in consultation with Council; 
(b) be approved by the Director-General prior to the commencement of construction; 
(c) ensure the project is designed in accordance with Chapter E13 of Wollongong DCP 2009, Council’s 

Mullet and Brooks Creeks Floodplain Risk Management Study and Plan and the NSW Floodplain 
Development Manual, taking into account Council’s conduit blockage criteria; 

(d) identify contingency actions to be implemented in the event that the site is inundated during a major 
flood event to protect:  
 the integrity of stormwater/leachate ponds and prevent release of stormwater/leachate into the 

local environment including water quality control measures; and  
 human safety. 

(e) identify emergency evacuation routes, flood warning alarms, and evacuation procedures. 
 

This plan must be documented in the Landfill EMP (see Condition 3 in Schedule 5). 
 
Leachate Management 
 
17. The Proponent shall: 

(a) design and install the leachate management and collection system (including new leachate pond) 
generally in accordance with the conceptual design in the EA/PPR, applicable Australian Standards 
and industry standard best practice guidelines, or otherwise approved by the EPA; 
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(b) ensure that leachate generated by the project is minimised and appropriately contained, collected 
and disposed of; 

(c) collect and store all leachate generated by the project until it is transferred for treatment/processing; 
(d) install a leachate barrier to be used for the direct impoundment of leachate (see Conditions 10 to 13 

of this Schedule); 
(e) design and operate the leachate management system to prevent leachate from escaping to surface 

water, groundwater or the surrounding subsoils; 
(f) ensure that the leachate management and collection system does not include leachate discharge or 

disposal by way of leachate re-injection into any active or capped landfill cell, unless otherwise 
approved by the EPA; 

(g) direct all surface water from areas not subject to waste disposal or leachate disposal away from the 
leachate management system; and 

(h) treat all water that has entered areas filled with waste, or been contaminated by leachate, as 
leachate, 

 
to the satisfaction of the Director-General. 

 
Soil, Water and Leachate Management Plan 
 
18. The Proponent shall prepare and implement a Soil, Water and Leachate Management Plan for the project in 

consultation with Council, NOW and the EPA and to the satisfaction of the Director-General. This plan must 
be prepared and implemented by a suitably qualified and experienced person and be approved by the 
Director-General prior to the commencement of operation. The plan must include: 
(a) a site water balance that: 

 identifies the source of all water collected or stored on site, including rainfall, stormwater and 
groundwater; 

 includes details of all water use on site and any discharges; and 
 describes the measures that will be implemented to minimise water use on site. 

(b) an erosion and sediment control plan that: 
 is consistent with the requirements in the latest version of the Blue Book Volume 1 and 

Volume 2B; 
 identifies the activities on site that could cause soil erosion and generate sediment; and 
 describes the measures that will be implemented to: 

o minimise soil erosion and the transport of sediment to downstream waters, including the 
location, function and capacity of any erosion and sediment control structures and 
maintain these structures over time; 

o ensure that any topsoil stockpiles on site are suitably managed to ensure that the topsoil 
in these stockpiles can be beneficially used in the proposed revegetation and 
rehabilitation of the site. 

(c) a leachate management plan that: 
 includes final detailed design specifications of the leachate management and collection 

system on site;  
 demonstrates how the requirements of Condition 17 of this Schedule have been addressed; 

and 
 includes a remedial action plan should leachate escape the leachate containment system. 

(d) a stormwater management plan that: 
 is consistent with the guidance in the latest version of the Blue Book Volume 1 and Volume 2B 

and Chapter E14 of Wollongong DCP 2009; 
 includes final detailed design specifications for the stormwater management and collection 

system; and 
 demonstrates how the requirements of Condition 15 of this Schedule has been addressed; 

(e) an on-going surface water, groundwater and leachate monitoring program that includes (but is not 
limited to): 
 baseline data;  
 a combined surface and groundwater monitoring program to gain an understanding of surface 

and groundwater interaction and the potential for any impacts of the project on the 
downstream environment including GDEs and Dapto Creek; 

 surface and groundwater impact assessment criteria including trigger levels for investigating 
adverse impacts;  

 a Mitigation Plan detailing the remedial actions to be implemented address potential impacts 
on the downstream environment from surface or groundwater contamination associated with 
the project and/or in the event of exceedances of the surface and/or groundwater impact 
assessment criteria; and 

 a commitment to provide the results of monitoring to NOW and other relevant government 
agencies every 12 months. 

 
This plan must be documented in the Landfill EMP (see Condition 3 in Schedule 5). 
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Contamination Management Plan 
 
19. The Proponent shall prepare and implement a Contamination Management Plan for the project to the 

satisfaction of the Director-General. This Plan must: 
(a) be prepared by a suitably qualified and experienced expert; 
(b) be submitted to the Director-General prior to the commencement of construction; 
(c) detail the protocols to be put in place and followed in the event that contaminated soil (including Acid 

Sulfate Soils) or water is encountered during construction; 
(d) be prepared in accordance with the relevant best practice industry guidelines such as the NSW State 

Government’s Acid Sulfate Soils Manual (ASSMAC 1998); 
(e) detail how excavated soil will be tested, handled and stockpiled; 
(f) detail the measures that will be employed to prevent erosion and sedimentation of contaminated soil; 

and 
(g) outline how contaminated soil and water will be disposed of off-site (e.g. at a licensed facility). 

  
 This plan must be documented in the CEMP (see Condition 2 in Schedule 5). 
 
Bunding 
 
20. The Proponent shall store all chemicals, fuels and oils used on-site in appropriately bunded areas in 

accordance with the requirements of all relevant Australian Standards, and/or EPA’s Storing and Handling 
Liquids: Environmental Protection – Participants Handbook. 

 
Erosion and Sediment Control 
 
21. During the construction of the project, the Proponent shall implement suitable erosion and sediment control 

measures on site, in accordance with the relevant requirements in the latest version of the Managing Urban 
Stormwater: Soils and Construction guideline. 

 
Soil 
 
22. The Proponent shall: 

(a) minimise any soil loss through erosion on site; 
(b) set aside any topsoil won on site for the proposed revegetation and rehabilitation of the site; and 
(c) ensure that any topsoil stockpiles on site are suitably managed to ensure that the topsoil in these 

stockpiles can be beneficially used in the proposed revegetation and rehabilitation of the site. 
 
AIR QUALITY 
 
Odour 

 
23. The Proponent shall ensure the project does not cause or permit the emission of any offensive odour (as 

defined by the POEO Act).   
 
Dust Criteria 
 
24. The Proponent shall ensure that dust generated by the project does not exceed the criteria listed in Tables 2 

to 4 at any private residential receiver, or on more than 25 percent of any privately owned land surrounding 
the site. 

 
Table 2: Long term criteria for particulate matter 

 

Pollutant Averaging period 
 

dCriterion 

Total suspended particulate (TSP) matter Annual a90 µg/m3 

Particulate matter < 10 µm (PM10) Annual a30 µg/m3 

 
Table 3: Short term criterion for particulate matter 

 

Pollutant Averaging period d Criterion 

Particulate matter < 10 µm (PM10) 24 hour a 50 µg/m3 

 
Table 4: Long term criteria for deposited dust 

 

Pollutant 
Averaging 

period 
Maximum increase in 
deposited dust level 

Maximum total1 deposited 
dust level 
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cDeposited dust Annual b2 g/m2/month a4 g/m2/month 

 
Notes for Tables 2 -4: 
 aTotal impact (i.e. incremental increase in concentrations due to the Development plus background concentrations 

due to other sources);  
 b Incremental impact (i.e. incremental increase in concentrations due to the Development on its own); 
 c Deposited dust is to be assessed as insoluble solids as defined by Standards Australia, AS/NZS 3580.10.1:2003: 

Methods for Sampling and Analysis of Ambient Air - Determination of Particulate Matter - Deposited Matter - 
Gravimetric Method; and 

 d Excludes extraordinary events such as bushfires, prescribed burning, dust storms, fire incidents or any other activity 
agree to by the Director-General in consultation with the EPA. 

 
Dust Minimisation 
  
25. During construction, the Proponent shall ensure that: 

(a) all vehicles on site do not exceed a speed limit of 25 kilometres per hour; 
(b) all loaded vehicles entering or leaving the site have their loads covered; and 
(c) all loaded vehicles leaving the site are cleaned of dirt, sand and other materials before they leave the 

site, to avoid tracking these materials on public roads. 
 
Operating Conditions  
 
26. The Proponent shall: 

(a) implement best management practice, including all reasonable and feasible dust and odour mitigation 
measures to prevent and minimise dust and odour emissions from operation; 

(b) prevent and minimise the air quality impacts of the project during adverse meteorological conditions 
and extraordinary events; 

(c) regularly assess air quality monitoring data and relocate, modify, and/or stop operation to ensure 
compliance with the relevant conditions of this consent; and 

(d) minimise surface disturbance of the site, other than as permitted under this consent. 
 

Project Areas 
 
27. For each stage of the project identified in Table 5 (below), the Proponent shall comply with the maximum 

area specified for active tipping face, waste relocation, daily cover and 90 day cover in the corresponding 
row and columns (from left to right), unless otherwise approved by the Director-General in consultation with 
the EPA. 

 
Table 5: Active tipping face area, waste relocation area, daily cover and 90 day cover  

 
Stage Active tipping 

face Area (m2) 
Waste relocation 
Area (m2) 

Daily Cover Area 
(m2) 

90 Day Cover 
Area (m2) 

Stage 1 1,100 1,800 19,800 14,000 
Stage 2 1,000 0 1,300 7,500 
Stage 3 1,000 0 1,300 7,500 
Stage 4 1,000 0 1,300 7,500 

 
Note: This condition has been included in the approval to help control/minimise odour and dust emissions.  

 
Monitoring  
 
28. The Proponent shall install and operate a meteorological weather monitoring station on the site for the life of 

the project that complies with the requirements in the latest version of the EPA’s Approved Methods for 
Sampling of Air Pollutants in New South Wales guideline. The meteorological station must be maintained so 
as to be capable of continuously monitoring the following parameters: air temperature, wind direction, wind 
speed, rainfall and relative humidity. 

 
Air Quality Management Plan  
 
29. The Proponent shall prepare and implement an Air Quality Management Plan for landfilling operations in 

consultation with the EPA. The plan must: 
(a) be prepared and implemented by a suitably qualified and experienced expert; 
(b) be approved by the Director-General prior to the commencement of operation; 
(c) describe the measures that will be implemented to ensure: 

 best management practice is employed; 
 the air quality impacts (including odour) from landfilling are minimised during adverse 

meteorological conditions and extraordinary events; and 
 compliance with the relevant conditions of this approval. 
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(d) describes the air quality management system; and 
(e) includes an air quality monitoring program that: 

 is capable of evaluating the performance of the landfill; 
 includes a protocol for determining any exceedances of the relevant conditions of approval 

and responding to complaints; 
 adequately supports the air quality management system; and 
 evaluates and reports on the effectiveness of the air quality management system. 

 
This plan must be documented in the Landfill EMP (see Condition 3 in Schedule 5).  

 
Greenhouse Gas Management Plan 
 
30. The Proponent must develop and implement a Greenhouse Gas Management Plan prior to the 

commencement of operation of the new landfill cells. This plan must include, as a minimum: 
(a) final details of the landfill gas management system including flaring and/or combustion to reduce 

potential greenhouse gas emissions from the landfill;  
(b) energy saving measures to be implemented; and 
(c) include a program to monitor the effectiveness of these measures, and a protocol to periodically 

review the plan. 
 

This plan must be documented in the Landfill EMP (see Condition 3 in Schedule 5).  
 
NOISE 
 
Noise Limits 
 
31. The Proponent shall ensure that the noise generated by the operations on site does not exceed the criteria 

in Table 6 at any private residential receiver.  
 

Table 6: Noise impact assessment criteria dB(A) 
 

Day 
Residential Receiver Location 

LAeq (day) 

N1 47 

N2 45 

N3 38 

N4 35 

N5 35 
 

 To identify a residential receiver location, refer to Appendix 6 of this approval and Appendix D of the EA. 
 Noise generated by the project is to be measured in accordance with the relevant procedures and 

exemptions (including certain meteorological conditions) of the NSW Industrial Noise Policy. 
 
Operating Conditions 
 
32. The Proponent shall: 

(a) implement best management practice, including all reasonable and feasible noise management and 
mitigation measures to prevent and minimise operational, low frequency and traffic noise generated by 
the project; 

(b) minimise the noise impacts of the project during adverse meteorological conditions when noise criteria 
do not apply; 

(c) maintain the effectiveness of any noise suppression equipment on plant at all times and ensure 
defective plant is not used operationally until fully repaired; and 

(d) regularly assess noise monitoring data and relocate, modify and/or stop operations to ensure 
compliance with the relevant conditions of this approval. 

 
Operating Hours 
 
33. The Proponent shall comply with the construction and operating hours detailed in Table 7 for the site, unless 

otherwise agreed in writing by the Director-General. 
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Table 7: Construction and Operating Hours 

Activity Day Time 

Monday - Friday 7.30am – 4.30pm 

Saturday 8.00am – 4.00pm 

Construction 

Sunday and Public Holidays Nil 

Monday to Friday  7.30am – 4.30pm Operation 

Saturdays, Sundays and Public 
Holidays 

8.00am – 4.00pm 

 
Noise Management Plan 
 
34. The Proponent shall prepare and implement a Noise Management Plan for the project in consultation with 

the EPA and to the satisfaction of the Director-General. The plan must: 
(a) be prepared and implemented by a suitably qualified and experienced person whose appointment has 

been approved by the Director-General; 
(b) be approved by the Director-General prior to the commencement of construction; 
(c) describe the measures that will be implemented to minimise noise from the construction and operation 

of the project and ensure: 
 best management practice is employed on site;  
 implementation of traffic noise management measures; 
 the noise impacts of the project are minimised during adverse meteorological conditions; and 
 compliance with the relevant conditions (including noise limits) of this approval. 

(d) describe the noise management system; 
(e) includes a noise monitoring program that: 

 is capable of evaluating the performance of the project; 
 includes a protocol for determining exceedances of the noise limits in this approval and 

responding to complaints;  
 adequately supports the noise management system; and 
 evaluates and reports on the effectiveness of the noise management system. 

(f) include a description of the remedial actions that may be implemented in the event of a non-
compliance with the noise limits in this approval. 

 
This plan must be documented in the CEMP and Landfill EMP (see Conditions 2 and 3 in Schedule 5).  

 
TRANSPORT 
 
Traffic Monitoring 
 
35. The Proponent shall: 

(a) keep accurate records of the volume of waste transported to the site; 
(b) nominate a haulage route to be used by heavy vehicles accessing the landfill consistent with the 

traffic assessment in the EA; and 
(c) make these records available in its Annual Report. 

 
Operating Conditions  
 
36. The Proponent shall ensure that: 

(a) internal roads, driveways and parking (including grades, turn paths, sight distance requirements, aisle 
widths, aisle lengths and parking bay dimensions) associated with the project are constructed and 
maintained in accordance with the latest versions of AS 2890.1 and AS 2890.2; 

(b) the swept path of the longest vehicle entering and exiting the subject site, as well as manoeuvrability 
through the site, is in accordance with AUSTROADS; 

(c) the project does not result in any vehicles queuing on the public road network; 
(d) heavy vehicles and bins associated with the project do not park or stand on local roads or footpaths 

in the vicinity of the site; 
(e) all vehicles are wholly contained on site before being required to stop; 
(f) all loading and unloading of materials is carried out on site; and 
(g) the proposed turning areas in the car park are kept clear of any obstacles, including parked cars, at 

all times. 
 
Intersection Upgrade 
 
37. Prior to the receipt of more than 180,000 tpa of waste at the Whytes Gully RRP in any calendar year, or as 

otherwise directed by RMS, the Proponent must upgrade the intersection of West Dapto Road and the 
Princes Highway to traffic signals in accordance with WCC’s Works Authorisation Deed with RMS, to the 
satisfaction of RMS. 
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Construction Traffic Management 
 
38. The Proponent shall prepare and implement a Construction Traffic Management Plan for the project, to the 

satisfaction of the Director-General.  The Plan shall: 
(a) be prepared in consultation with Council and RMS by a suitably qualified and experienced expert; 
(b) be approved by the Director-General prior to the commencement of construction; 
(c) include a detailed analysis of the impact of the project on the road network during construction; 
(d) detail the measures that would be implemented to manage internal and external road safety and 

network efficiency including measures to control traffic movements during construction; 
(e) detail the access and parking arrangements for the site during construction; 
(f) detail the measures to ensure that the local road network is not utilised by vehicles associated with 

the project during construction; and 
(g) if necessary, detail procedures for notifying residents of any potential disruptions to routes and 

access. 
 

This plan must be documented in the CEMP (see Condition 2 in Schedule 5).  
 
VISUAL AMENITY 
 
Lighting 
 
39. The Proponent shall ensure that the lighting associated with the project: 

(a) complies with the latest version of AS 4282(INT) - Control of Obtrusive Effects of Outdoor Lighting; 
and 

(b) is mounted, screened and directed in such a manner that it does not create a nuisance to 
surrounding properties or the public road network. 

 
Landscaping 
 
40. The Proponent shall progressively implement the Landscape Plan (Appendix 7) following the completion of 

ground disturbing works across the site, to the satisfaction of the Director-General. 
 
Signage 
 
41. The Proponent shall not install any advertising signs on site without the written approval of the Director-

General.   
 
HAZARDS 
 
Pre-construction 

 
42. The Proponent shall prepare the studies set out under subsections 42(a) to 42(b) (the pre-construction 

studies). Construction, other than of preliminary works that are outside the scope of the hazard studies, shall 
not commence until study recommendations have been considered and, where appropriate, acted upon.  

 
(a) Bushfire Risk Management Strategy 

A Fire Management Strategy for the Project. This strategy shall cover all proposed recommendations 
and safeguards set out in the Bushfire Report at Appendix M of the EA. 

 
(b) Hazard and Operability Study 

A Hazard and Operability Study (or equivalent) for the proposed landfill gas handling equipment, 
chaired by an independent qualified person. The study shall be consistent with the Department of 
Planning’s Hazardous Industry Planning Advisory Paper No. 8, ‘HAZOP Guidelines’.  

 
Pre-commissioning  
 

Safety Management System 
 
43. Prior to commissioning, the Proponent shall develop and implement a comprehensive Safety Management 

System (SMS), covering all on-site operations. The Safety Management System shall be consistent with the 
Department of Planning’s Hazardous Industry Planning Advisory Paper No. 9, ‘Safety Management’. The 
SMS shall include procedures for ensuring the ongoing implementation and integrity of the safeguards 
identified in the Preliminary Hazard Analysis (PHA) at Appendix L of the EA and in the Bushfire Risk 
Management Strategy at Appendix M of the EA. 

 
Pre-startup  
 

Pre-startup Compliance Report 
 
44. The Proponent shall submit to the Department a report detailing compliance with Conditions 42 and 43 one 

month prior to the commencement of operation. 
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Pest, Vermin & Noxious Weed Management 
 
45. The Proponent shall: 

(a) implement suitable measures to manage pests, vermin and declared noxious weeds on site; and 
(b) inspect the site on a regular basis to ensure that these measures are working effectively, and that 

pests, vermin or noxious weeds are not present on site in sufficient numbers to pose an 
environmental hazard, or cause the loss of amenity in surrounding area. 

 
Note: For the purposes of this condition, noxious weeds are those species subject to an order declared under the Noxious 
Weed Act 1993. 

 
Fire Management 
 
46. The Proponent shall: 

(a) implement suitable measures to minimise the risk of fire on site, including in the landfill area; 
(b) extinguish any fires on site promptly; and 
(c) maintain adequate fire-fighting capacity on site.  

 
CONSERVATION 
 
Heritage 
 
47. During the life of the Project, the Proponent shall protect the identified heritage and archaeological sites 

outside of the Project footprint, in consultation with the Local Aboriginal Land Council, and to the satisfaction 
of the Director-General. 
 
Note: The location of heritage and archaeological sites on the site are illustrated in Appendix 8 of this 
approval. 

 
Heritage Management  
 
48. The Proponent must prepare: 

(a) heritage training and induction processes for construction personnel (including procedures for keeping 
records of inductions) including site identification, protection and conservation of Aboriginal and 
historic heritage; and 

(b) procedures for dealing with heritage items including human remains, including cessation of works in 
the vicinity and notification of the Department, NSW Police Force (in the case of human remains), 
OEH and registered Aboriginal stakeholders and not recommencing any works in the area unless 
authorised by the NSW Police Force and/ or the Department. 

 
These procedures must be documented in the CEMP (see Condition 2 in Schedule 5).  

 
Vegetation and Biodiversity Management  
  
49. The Proponent shall prepare and implement a Vegetation Management Plan for the project to the 

satisfaction of the Director-General. This plan must: 
(a) be prepared by a suitably qualified and experienced expert; 
(b) be approved by the Director-General prior to the commencement of construction; 
(c) include a vegetation clearing protocol (see Condition 50 of this Schedule); 
(d) must specifically include a Biodiversity  Offset Strategy that: 

 is assessed against the OEH’s ‘Principles for the Use of Biodiversity Offsets in NSW’ and the 
‘Interim Policy on Assessing and Offsetting Biodiversity Impacts of Part 3A, SSD and SSI 
Projects’; 

 details the proposed offset measures to be implemented and secured for removing 0.49 hectares 
of native vegetation (including 0.01 hectares of Illawarra Subtropical Rainforest);  

 identify conservation mechanisms to be used to ensure the long term protection and 
management of the offset sites; 

 references best practice management guidelines for restoring and managing the vegetation 
communities proposed for protection; 

 details how the proposed offset measures will be protected, managed, funded and monitored 
over the life of the project; 

(e) ensure the project maintains suitable buffer distances to nearby waterways in accordance with  
Wollongong DCP 2009 to protect riparian land; and 

(f) details the site-wide ecological management and monitoring program/s to be implemented for the life of 
the project. 

 
This plan must be documented in the Landfill EMP and CEMP (see Conditions 2 and 3 in Schedule 5).  

 
50. The Vegetation Clearing Protocol must: 

(a) clearly identify the location and type of vegetation to be retained and to be removed from the site;  
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(b) detail measures that would be implemented for vegetation clearing;  
(c) ensure vegetation, including trees would not be pushed or felled into any retained bushland areas 

during the vegetation removal process; 
(d) detail procedures to manage impacts on fauna including translocation of fauna by a suitably qualified 

ecologist/wildlife rescuer (if appropriate); and 
(e) detail the staging of construction to avoid breeding times for key species on site. 

 
LANDFILL CLOSURE AND REHABILITATION 
 
51. The Proponent shall prepare and implement a Rehabilitation Management Plan for the landfill to the 

satisfaction of the Director-General. This plan must: 
(a) be prepared in consultation with the OEH by a suitably qualified and experienced expert; 
(b) be submitted to the Director-General for approval within six (6) months of the date of this approval; 
(c) be undertaken in a manner which is complementary with the rehabilitation is consistent with the 

proposed final landform depicted in the figures in Appendices 4 and 7; 
(d) specify a time period for the rehabilitation to works to commence and be finalised following cessation of 

landfill activities;  and 
(e) be documented in the Landfill EMP (see Condition 3 in Schedule 5).  

_______________________________________________________________________ 
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SCHEDULE 5 
ENVIRONMENTAL MANAGEMENT, REPORTING & AUDITING 

 
 

COMMUNITY EDUCATION PROGRAM 
 
1. The Proponent shall prepare and implement a Community Education Program for the project to the 

satisfaction of the Director-General. This program must be submitted to the Director-General for approval 
prior to the commencement of operation, and shall at a minimum focus on promoting resource recovery 
activities provided at the site. 

 
ENVIRONMENTAL MANAGEMENT 
 
Construction Environmental Management Plan 
 
2. The Proponent shall prepare and implement a Construction Environmental Management Plan for the project 

to the satisfaction of the Director-General. The Plan must: 
(a) be approved by the Director-General prior to the commencement of construction; 
(b) identify the statutory consents and approvals that apply to the project; 
(c) include a copy of all relevant management plans and monitoring programs required under this 

approval; 
(d) outline all environmental management practices and procedures to be followed during construction 

and demolition works associated with the project; 
(e) describe all activities to be undertaken on the site during construction of the project, including a clear 

indication of construction stages; 
(f) detail how the environmental performance of the construction works will be monitored, and what 

actions will be taken to address identified adverse environmental impacts; 
(g) describe of the roles and responsibilities for all relevant employees involved in construction and 

demolition works associated with the project;  
(h) include arrangements for community consultation and complaints handling procedures during 

construction and demolition; and 
(i) be placed on Council’s website within 2 weeks of its approval. 
 
Note: Construction of the project shall not commence until written approval of this plan has been received from the 
Director-General. 

 
Landfill Environmental Management Plan 
 
3. Prior to the commencement of operation, the Proponent shall update the draft Landfill Environmental 

Management Plan in the EA for the site to the satisfaction of the Director-General.  This plan must: 
(a) be prepared by suitably qualified and experienced experts whose appointment has been endorsed by 

the Director-General; 
(b) be prepared in consultation with the EPA and other relevant government agencies; 
(c) be approved by the Director-General prior to the commencement of operation; 
(d) describe in detail the management measures that would be implemented to address: 

 the relevant matters referred to in the Environmental Guidelines for Solid Waste Landfills; 
 the conditions of this approval; and 
 requirements of the EPL; 

(e) include a copy of: 
 the relevant plans and programs required under this approval;  
 a quality assurance plan for the design and installation of the leachate management system and 

any capping of the landfill cells that covers the relevant issues outlined in sections 1 – 2 of 
Appendix A of the Environmental Guidelines for Solid Waste Landfills; 

(f) describe the procedures that would be implemented to: 
 keep the local community and relevant agencies informed about the operation and 

environmental performance of the Project; 
 receive, handle, respond to, and record complaints; 
 resolve any disputes that may arise during the course of the Project; and 
 respond to emergencies;  

(g) describe the role, responsibility, authority and accountability of all key personnel involved in the 
environmental management of the Project; and 

(h) be placed on Council’s website within 2 weeks of its approval. 
 
Management Plan Requirements 
 
4. The Proponent shall ensure that the management plans required under this approval are prepared in 

accordance with any relevant guidelines, and include: 

(a) detailed baseline data;  
(b) a description of: 

 the relevant statutory requirements (including any relevant approval, licence or lease 
conditions); 
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 any relevant limits or performance measures/criteria; and 
 the specific performance indicators that are proposed to be used to judge the performance of, 

or guide the implementation of, the project or any management measures; 
(c) a description of the measures that would be implemented to comply with the relevant statutory 

requirements, limits, or performance measures/criteria; 
(d) a program to monitor and report on the: 
(e) impacts and environmental performance of the Project; 
(f) effectiveness of any management measures (see c above); 
(g) a contingency plan to manage any unpredicted impacts and their consequences; 
(h) a program to investigate and implement ways to improve the environmental performance of the 

project over time; 
(i) a protocol for managing and reporting any: 
(j) incidents; 

 complaints; 
 non-compliances with statutory requirements; and 
 exceedances of the relevant limits and/or performance measures / criteria; and 

(k) a protocol for periodic review of the plan. 
 
Annual Review 
 
5. One year after the commencement of operation, and annually thereafter, the Proponent shall review the 

environmental performance of the Project to the satisfaction of the Director-General.  This review must: 
(a) describe the operations that were carried out in the past calendar year; 
(b) analyse the monitoring results and complaints records of the project over the past year, which 

includes a comparison of these results against the 
 relevant statutory requirements, limits or performance measures/criteria; 
 monitoring results of previous years; and 
 relevant predictions in the EA; 

(c) identify any non-compliance over the last year, and describe what actions were (or are being) 
taken to ensure compliance; 

(d) identify any trends in the monitoring data over the life of the Project;  
(e) describe what actions will be implemented over the next year to improve the environmental 

performance of the project (including a timeline for the completion of each action); and 
(f) be placed on Council’s website within 2 weeks of its completion. 
 

Revision of Plans & Programs 
 
6. Within 3 months of the submission of an: 

(a) audit under Condition 9 of Schedule 5; 
(b) incident report under Condition 7 of Schedule 5; and 
(c) annual review under Condition 5 of Schedule 5, 
the Proponent shall review, and if necessary revise the plans and programs required under this approval to 
the satisfaction of the Director-General. 

 
Note:  This is to ensure the plans and programs are updated on a regular basis, and incorporate any recommended 
measures to improve the environmental performance of the Project. 

 
REPORTING 
 
Incident  
 
7. The Proponent shall notify the Director-General and any other relevant agencies of any incident or 

potential incident with actual or potential significant off-site impacts on people or the biophysical 
environment associated with the project as soon as practicable after the Proponent becomes aware of 
the incident. Within 7 days of the date of this incident, the Proponent shall provide the Director-General 
and any relevant agencies with a detailed report on the incident. 

 
Regular 
 
8. The Proponent shall provide regular reporting on the environmental performance of the Project on its 

website, in accordance with the reporting arrangements in any plans or programs approved under the 
conditions of this approval, and to the satisfaction of the Director-General. 

 
INDEPENDENT ENVIRONMENTAL AUDIT 
 
9. Within a year of the commencement of operation of the project, and every 5 years thereafter, unless the 

Director-General directs otherwise, the Proponent shall commission and pay the full cost of an 
Independent Environmental Audit of the Project. This audit must: 
(a) be conducted by suitably qualified, experienced and independent team of experts whose 

appointment has been endorsed by the Director-General; 
(b) include consultation with the relevant agencies; 
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(c) assess the environmental performance of the project and assess whether it is complying with the 
relevant requirements in this approval and any relevant EPL (including any plan or program 
required under these approvals); 

(d) review the adequacy of any plans or programs required under these approvals; and, if 
appropriate; a 

(e) recommend measures or actions to improve the environmental performance of the Project, and/or 
any plan or program required under these approvals; and 

(f) be placed on Council’s website within 2 weeks of its completion. 
 
Note: This audit team must be led by a suitably qualified auditor and include experts in any fields specified by the Director-
General. 
 

10. Within 6 weeks of the completing of this audit, or as otherwise agreed by the Director-General, the 
Proponent shall submit a copy of the audit report to the Director-General, together with its response to 
any recommendations contained in the audit report. 

 
ACCESS TO INFORMATION 
 
11. From the commencement of construction of the project, the Proponent shall make the following 

information publicly available on its (Council’s) website as it is progressively required by the approval:  
(a) a copy of all current statutory approvals; 
(b) a copy of the current plans and programs required under this approval; 
(c) a summary of the monitoring results of the project, which have been reported in accordance with 

the various plans and programs approved under the conditions of this approval; 
(d) a complaints register, which is to be updated on a monthly basis; 
(e) a copy of the Annual Reviews (over the last 5 years);  
(f) a copy of any Independent Environmental Audit, and the Proponent’s response to the 

recommendations in any audit; and 
(g) any other matter required by the Director-General. 

_________________________________________________________________________ 
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APPENDIX 1 
PROPONENT’S STATEMENT OF COMMITMENTS 

 

Issue Commitments 

General   Wollongong City Council would implement the Project in accordance with the EA 
and conditions of approval as provided by the determining authority. 

 Wollongong City Council commit to considering the Concept Site Masterplan for 
future planning of resource recovery activities on the Whytes Gully RRP site.  
This includes consideration of an appropriate footprint for future resource 
recovery activities and access requirements. 

 By 2014 Wollongong City Council's Waste Strategy commits Wollongong City 
Council to reviewing available alternative waste technologies as identified in 
Wollongong City Council's Waste Strategy. 

 If the Project is approved, it is proposed that Wollongong City Council would 
surrender existing development consents of relevance to the Project site. This 
does not include the existing development consent for the MRF, which is not 
affected by the Project. 

Waste Management 
Strategy  

 Wollongong City Council would implement the Project in accordance with the 
"Wollongong City Council Waste and Resource Recovery Strategy 2012 to 
2022" as provided in Appendix B and future updates of this document as 
relevant to the Project. 

 Detailed design of the Project would consider and address constraints and 
opportunities identified within the EA. 

Environmental 
Management Plans 

 A Construction Environmental Management Plan would be prepared and 
implemented to guide environmental management and monitoring activities 
during construction. The CEMP would include specific environmental issue sub-
plans to reduce potential impacts and in accordance with relevant commitments 
identified within the EA and within this table.  A monitoring program shall be 
conducted throughout the construction period to monitor compliance with the 
CEMP. 

 The Landfill Environmental Management Plan (LEMP) would be implemented to 
be consistent with the draft LEMP provided in Appendix P.  This includes 
implementation measures to guide environmental management and monitoring 
activities during operation as identified within the EA in addition to further 
specific issues identified within this Table. 

Noise Wollongong City Council commit to the following with regard to noise: 

 All mobile equipment would be selected to minimise noise emissions.  
Equipment would be fitted with silencers and be in good working order. 

 Broadband reversing alarms would be used for all site equipment. 

 Construction activities would be limited to the recommended construction hours 
where feasible and reasonable. 

 Consultation with residents who are identified as potentially affected by 
cumulative and operational noise exceedances and communication of details of 
the construction and operational program on a regular basis. 

 In accordance with Chapter 8 of the EPA “NSW Industrial Noise Policy” (2000), 
negotiated agreements would be commenced prior to construction of the 
appropriate stage of the Project with the affected community (i.e. Receiver N1 – 
Stage 3, Receiver N2 – Stage 2). 

 Provide a community liaison phone number and permanent site contact so that 
noise complaints would be received and addressed in a timely manner. 

 Submission of a noise impact assessment and associated mitigation measures 
for Stage 4-2b for approval prior to commencement of construction of Stage 4-
2b. 

Greenhouse Gas Wollongong City Council commit to the following: 
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Issue Commitments 

 An active landfill gas management system would be installed including flaring 
and/or combustion to reduce potential greenhouse gas emissions from the 
landfill. 

 Potential energy efficiency measures would be considered in the detailed design 
phase of the Project and be implemented and monitored through an Energy 
Savings Action Plan in accordance with the "Guidelines for Energy Savings 
Action Plans (DEUS 2005). 

Erosion and Sediment 
Control 

 An Erosion and Sedimentation Control Plan would be developed as part of 
the CEMP in general accordance with the following erosion and sedimentation 
control principles including: 

 
o Construction of earth bunds and diversion drains upslope and around 

the perimeter of construction areas where surface disturbance 
occurs, to prevent clean surface water entering these areas. 

o Erection of silt fences or straw bales at strategic locations (i.e. around 
stockpiles) to manage the migration of fines. 

o Construction of temporary sediment retention ponds. 
o Dust suppression as needed. 
o Reducing the surface area disturbed by construction activities at any 

one time. 
o Regular inspection and maintenance of sediment and erosion control 

structures. 
o Protecting and retaining vegetation and surface cover where possible. 
o Placement of an erosion protection barrier (e.g. grassing) at the 

completion of works. 
o Using designated access roads and paths where possible. 
o Removing soil adhering to the wheels and undercarriage of trucks 

(e.g. by wheel wash) prior to departure from the Project site. 
o Limit both the size of any stockpile footprints and the time between 

excavation and removal off-site of materials. 
o Do not place stockpiles within 30 m of any watercourse. 
o Stabilise all disturbed areas   as soon   as practicable.  Temporary 

vegetative destabilisation techniques must be applied to any disturbed 
soil to prevent areas remaining bare for more than 28 days. 

o Stabilise all temporary and permanent drainage immediately. 
o Maintain all sediments and erosion control measures in effective 

condition until the works are completed and the site is stabilised. 
o Release "Dirty" Stormwater, captured and stored by sediment and 

erosion control measures or site works, after treatment and testing to 
confirm compliance with relevant criteria. 

o A monitoring program shall be conducted by throughout the 
construction period to monitor compliance with the CEMP. 

 Proposed erosion and sediment control measures that would be applied during 
operation of the Project are outlined in the draft LEMP (Appendix P). 

Acid Sulfate Soils In the event of discovery of Acid Sulfate Soils, procedures would be 
implemented/adopted to mitigate potential impacts on the environment in accordance 
with appropriate guidance and legislation and as identified in Chapter 12 of the EA. 

Contamination In the event of discovery of previously unidentified area(s) of potentially contaminated 
material, procedures would be implemented/adopted to mitigate potential impacts on 
the environment, employees and the public in accordance with appropriate guidance 
and legislation and as identified in Chapter 12 of the EA. 

Surface Water  A  Surface Water Management Plan would be developed as part of the CEMP in 
general accordance with the following control principles: 

o Bund fuels, oils, paints, and other chemicals onsite to comply with the 
requirements of relevant legislation. 

o Bunds must be fitted with an impervious floor and must not be fitted 
with a drain valve. 

o Remove accidental spills of soil or other materials. 
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 Wollongong City Council would commit to the following key principles in 
developing the surface water management controls for operation of the Project. 

 
o Diversion of clean drainage directly into Dapto Creek. Runoff from 

areas that are unaffected by the development would be allowed to 
discharge directly from the site to Dapto Creek. 

o Runoff from areas that are likely to generate sediment such as the 
new cell construction areas and stockpile areas would be directed into 
the Surface Water Ponds. 

o Reduce the volume of runoff to Surface Water Ponds by reducing the 
contributing catchment area at any particular time. 

o Keep sources of different water quality types separate from each 
other. 

o Construction of a perimeter bund around the entire active landfill area 
to prevent surface water from entering the landfill area. 

o Construction of a diversion drain around the entire landfill area to 
collect all runoff from disturbed areas (but outside exposed/uncapped 
active waste cell area(s)) which would drain to the sedimentation basin 

o The existing surface water ponds would be used for Stage 1 to 3 of 
the development. 

o The Surface Water ponds would be downsized for Stage 4 onwards, 
as Stage 1 to 3 would be rehabilitated and runoff would be directed 
offsite to Dapto Creek. 

o Re-use 'dirty' water for dust suppression. 

Groundwater  A Construction Quality Assurance (CQA) system would be implemented for cell 
construction. Detailed CQA requirements are embedded in the Technical 
Specification of the Design Report (Appendix 0). 

 During the operational phase of the Project a number of engineering measures 
and management strategies would be used to mitigate impacts to groundwater. 
Further documented within the EA these include: 

o Leachate Barrier System and Leachate Collection System 
o Leachate Pond 
o Leachate Treatment Plant 
o Groundwater separation 
o Monitoring 

- A network of groundwater bores would be used to 
monitoring groundwater quality and trends at the Project Site. 
This would include a regular programme of groundwater 
sampling and assessment as detailed in the LEMP. 

- The leachate management system would be monitored in 
accordance with measures described in the LEMP including 
direct monitoring for the purposes of system integrity, 
leachate quantity and quality. 

- Groundwater Assessment Program to monitor background 
concentrations. If a significant change in concentration for 
any of the indicator parameters is detected over two 
consecutive monitoring periods, then the affected 
groundwater monitoring bores would be resampled and 
assessed and OEH notified (if required). Following this a 
groundwater remediation plan may be developed in 
accordance with the LEMP. 

 
- Combined surface water and groundwater monitoring 

program to gain an understanding of surface water and 
groundwater interaction and to assess potential impacts on 
the downstream environment including Dapto Creek and 
GDEs 

Leachate Management Wollongong  City  Council  commit  to  the  following  with  respect  to  leachate 
management: 

 Segregation of leachate from surface water and groundwater; 

 Maintain pond levels with adequate freeboard to minimise the potential for 
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overflow; 

 Continue to monitor leachate discharge to sewer in accordance with Trade 
Waste Agreement. 

Flora and Fauna Wollongong City Council commit to the following to ensure the Project maintains or 
improves the biodiversity values of the region. 

 Clearing for the purposes of bushfire protection would be restricted to non- 
native vegetation communities (Acacia Scrub/Exotic, Closed Exotic Grassland, 
Planted). In accordance with the Bushfire Assessment, clearing or trimming of 
the lllawarra Subtropical Rainforest on the site is proposed to be avoided. 

 Removal of native vegetation communities and fauna habitats during 
construction and operation of the Project be avoided and minimised where 
possible. 

 Undertaking two additional targeted surveys for the Green and Golden Bell Frog 
in the peak breeding season to confirm results of targeted surveys undertaken 
in November/December 2011 and early January 2012. 

 Waterbody removal and associated vegetation removal being undertaken over 
the spring or summer months when fauna species are most active. 

 Undertaking protection of all retained trees. Tree protection measures such as 
temporary fencing will be implemented for any trees potentially indirectly 
impacted by the Project. 

 Installation of protective fencing around all retained native vegetation. This is 
particularly important for areas of ISTR EEC where there is a risk of indirect 
impact. 

 Installation of sediment and erosion controls as required including for potential 
indirect impacts to the ISTR EEC. 

 Ensure machinery parking, equipment or materials storage compounds, 
temporary stockpiling of excavated material and work areas are outside 
sensitive natural features including retained native vegetation, wetlands and 
drainage lines. 

 Logs removed with any vegetation removal would be relocated into areas of 
retained vegetation, for the purpose of providing fauna habitat. 

 A weed control program would be undertaken in accordance with the LEMP. 

 Undertake revegetation of cleared and disturbed areas using a range of native 
species of local provenance for the purpose of managing weeds, controlling soil 
erosion, and maintaining fauna habitat in accordance with the Landscape 
Strategy (Appendix N). 

 Maintain suitable buffer distances from nearby waterways. These buffer 
distances are recommended based on the stream orders of waterways and the 
subsequent categories identified within the "Wollongong City Council 
Development Control Plan 2009". 

 Following the disturbance of existing surface water ponds, landscaping would 
be undertaken to enhance existing riparian   zone   vegetation associated at the 
ponds to be in accordance with appropriate riparian buffer widths. The 
vegetation buffer is proposed to be constructed to an average width of 5 metres 
where possible to improve the existing aquatic habitats. 

 Extend the current water quality monitoring program to include one monitoring 
location on Dapto Creek, upstream of the discharge point and two locations 
downstream. 

 Biodiversity and habitat values would be maintained and increased where 
possible by planting a range of indigenous species. 

 Offsetting measures, and measures to monitor the success of these offsets, 
would be outlined in a Vegetation Management Plan. 
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Air Quality Wollongong City Council commits to the following with regard to air quality: 

 Watering of unsealed haul roads and disturbed surfaces (including construction 
areas). 

 Restricting the size of disturbed areas as much as practicable. 

 Disturbed areas would be rehabilitation progressively in accordance with the 
Landscape Strategy. 

 Prevention of truck over-loading and covering dusty loads. 

 Washing down trucks before they leave the site. 

 Maintaining equipment and plant appropriately to ensure efficient operation. 

 The active landfill area would be covered following the completion of waste 
placement at the end of each day with landfill lids or approximately 150 mm of 
daily cover material or other cover system. 

 Adhering to appropriate hours of construction and operation. 

 Temporarily suspending operations under extreme wind speed conditions. 

 Giving consideration to reducing the footprint of the active cell area and daily 
cover  and  increasing  the  thickness  of  daily  cover  to  control  odour  as 
required, particularly during the operation of Stage 1 during waste relocation 
works and Stage 4. 

 An air quality (including dust and odour) management strategy would be 
incorporated into the CEMP. 

 Monitoring in accordance with the EPL and ongoing assessment. 

Traffic and Transport Wollongong City Council commit to: 

 Appropriate management and maintenance of road pavement of Reddalls Road 
intersection to Whytes Gully RRP and site access. 

 The CEMP for the Project would include a traffic management plan identifying 
truck movements to and from the site, internal  access, interactions with general 
public, parking and access requirements for construction personnel and safety 
signage and training of personnel in traffic management in accordance with 
relevant requirements and guidelines of the RTA in terms of road safety and 
network efficiency. 

 Where possible, trucks to the site would be scheduled to avoid peak hour and 
within standard hours of operation, except in emergencies. 

Heritage Wollongong City Council commit to the following with regard to heritage (indigenous 
and non-indigenous): 

 Registered Aboriginal parties identified within the EA would be informed about 
the management of Aboriginal cultural heritage sites within Whytes Gully RRP 
where they may be impacted upon by the Project. 

 Identified potential archaeological deposits within the Whytes Gully RRP site 
would be left in their identified location and not salvaged unless the Project 
cannot avoid impacting upon these sites. If salvage is required Wollongong City 
Council would consult with the relevant statutory bodies and provide an 
opportunity for collection of the cultural material from the site. 

 Monitoring of construction would be completed for the Project where in proximity 
to listed heritage items (i.e. Glengarry Cottage) to ensure there is no 
disturbance to heritage significance. 

 A heritage induction including indigenous and non-indigenous heritage is 
proposed to be incorporated within the general induction during construction of 
the Project. 

 Should indigenous or non-indigenous cultural material be identified during any 
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works, construction and/or operation will cease in the vicinity of the find and the 
appropriate representative at OEH will be contacted. 

Visual Wollongong City Council commit to: 

 Staging and planning of landfill activities to reduce the extent to which they 
would be visible during the construction and operation of the Project. 

 Implementation of the Landscape Strategy (Appendix N of the EA) to reduce 
and manage potential long term visual impacts. 

 Reducing the area of un-vegetated landfill slope, both permanent and 
temporary, by staging the operations and progressively establishing a 
vegetation cover on each section of slope as they are completed. 

 Revegetating the proposed landfill slopes with mix of shrubs and small trees 
and grass to create a landscape character similar to adjoining rural areas. 

 Adopting design options (when suitable) to be in keeping with the surroundings 
of the site including native grasses and dark toned colours for existing and 
proposed structures to reduce their visual contrast with their landscape setting. 

 Consulting with residents (as identified within the relevant chapter of the EA) to 
discuss the potential for planting to be carried out close to their houses to 
screen views of the landfill operations. 

 Subject to bushfire protection requirements (such as trimming of mature trees),  
existing  native  vegetation  would  be  retained  where  possible  to provide  
visual  screening  and  contribute  to  the  landscape  character  of Whytes Gully 
RRP. 

 Screen planting with dense tall tree planting on natural ground would be used to 
block views to the site, particularly from adjoining residences. 

Socio-economic Wollongong City Council commit to ensuring: 

 A Stakeholder Strategy would be implemented throughout the delivery of the 
Project. Provided within environmental management documentation (LEMP) the 
Stakeholder Strategy would provide procedures for communication with 
stakeholders, procedures for the dissemination of information to the community, 
identification of the communication channels available for the community and 
stakeholders to provide feedback on the Project, a protocol for the Project to 
respond to any enquires or feedback and for managing site visits and property 
inspections. 

 Implementation of measures to reduce the potential for construction and 
operation impacts upon amenity as identified within the relevant chapters of the 
EA and the draft Statement of Commitments. 

Hazards and Risks Wollongong City Council commit to ensuring: 

 No smoking around plant equipment and within designated areas only. 

 Any dangerous goods would be stored in accordance with normal dangerous 
goods storage procedures. 

 Spill containment to be managed in accordance with relevant Australian 
Standards. 

 Safety hazards would be managed through occupational health and safety 
procedures. 

 Environmental hazards would be managed through the CEMP and LEMP. 

 Fire protection (including fire extinguishers, separation distances) would be 
provided in accordance with relevant Australian Standards and as identified 
within the EA. 

 Fire suppression and protection systems serviced and inspected periodically. 

 Water carts would continue to be made available at the site. 
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 Site emergency response plan including emergency contact numbers provided 
within management system for the site. 

 The site landscaping would not exceed a fuel load of 2 t/ha. 

 Planted trees that are retained on the site would have the lower branches 
trimmed (cut off) to a height of 2 m above the ground. The tree trimming works 
may be staged with priority given to the protection of assets and fuel load 
reduction adjacent to roads. 

 An asset protection zone (APZ) of 10 m would be maintained around existing 
site buildings. 

 A perimeter firebreak of 5 metres be established around the entire Whytes Gully 
RRP site and around buildings (roads and access tracks including offsite roads 
and tracks, may be utilised to form the fire break). 

 Wind-blown litter would be managed as outlined in the LEMP. 

 Coordination of vegetation planting and removal with bushfire management 
requirements that include access tracks and fuel management zones. 

 Flammable materials would be removed from site fencing as outlined in the 
LEMP. 

 The LEMP would be implemented to ensure reduction of hazards and risk 
associated with delivery and/or processing of waste. 

 A Vegetation Management Strategy (including Weed management) would be 
developed within the LEMP to ensure that vegetation is managed to not exceed 
recommended fuel loads in relevant guidelines. 

 The general public would not be allowed direct access to the landfill. 

 Security of the site would be maintained during construction and operation 
including security fencing, which is locked after hours of operation. 

 Waste entry and flows would be monitored and controlled in accordance with 
the LEMP. 

Rehabilitation and 
Final landform 

Wollongong City Council commit to: 

 Development of a final landform that integrates with the surrounding landscape 
and environment. 

 Implementing of the Design Report to ensure that appropriate capping of the 
landfill is completed progressively throughout the Project. 

 Implementing the LEMP to ensure appropriate post closure monitoring and 
maintenance. This includes contingency and remediation measures should 
environmental monitoring indicate that the closed landfill is impacting upon air, 
surface water, groundwater or amenity of nearby receptors. This also includes 
procedures for maintaining the landfill surface post closure and repairing 
damage to the capping system. 

Stakeholder 
Engagement 

Wollongong  City  Council  commit  to  ongoing  regular  consultation  with  the 
community on the Project through: 

 Community Consultative Committee for the Whytes Gully RRP. 

 Phone line to communicate issues to Whytes Gully RRP management. 

 Complaints management process (as provided in the draft LEMP). 

 Clear signage at construction sites during construction. 

 Stakeholder satisfaction surveys and feedback forms (as part of wider 
Wollongong City Council activity). 

 Ongoing use of interactive web-based activities including updates of the Project 
website. 
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APPENDIX 2 
GENERAL LAYOUT OF THE PROJECT SITE 
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APPENDIX 3 
REVISED STAGING PLAN 

 
 
 

Not approved for landfilling  
(see Condition 6 in Schedule 3) 
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APPENDIX 4 
INDICATIVE FINAL LANDFORM  
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APPENDIX 5 
INDICATIVE SURFACE WATER MANAGEMENT SYSTEM CONCEPT PLAN  
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APPENDIX 6 
NOISE RECEIVER LOCATIONS 
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APPENDIX 7 
INDICATIVE LANDSCAPING PLAN 
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APPENDIX 8 
DEVELOPMENT CONTRAINTS 
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Section 55 Protection of the Environment Operations Act 1997

Environment Protection Licence
Licence - 5862

Information about this licence 
  

Dictionary 

A definition of terms used in the licence can be found in the dictionary at the end of this licence. 

  

Responsibilities of licensee 

Separate to the requirements of this licence, general obligations of licensees are set out in the Protection of 
the Environment Operations Act 1997 (“the Act”) and the Regulations made under the Act.  These include 
obligations to: 

 ensure persons associated with you comply with this licence, as set out in section 64 of the Act; 
 control the pollution of waters and the pollution of air (see for example sections 120 - 132 of the Act); 
 report incidents causing or threatening material environmental harm to the environment, as set out in 

Part 5.7 of the Act. 
  

Variation of licence conditions 

The licence holder can apply to vary the conditions of this licence.  An application form for this purpose is 
available from the EPA. 

The EPA may also vary the conditions of the licence at any time by written notice without an application 
being made. 

Where a licence has been granted in relation to development which was assessed under the Environmental 
Planning and Assessment Act 1979 in accordance with the procedures applying to integrated development, 
the EPA may not impose conditions which are inconsistent with the development consent conditions until 
the licence is first reviewed under Part 3.6 of the Act. 

  

Duration of licence 

This licence will remain in force until the licence is surrendered by the licence holder or until it is suspended 
or revoked by the EPA or the Minister.  A licence may only be surrendered with the written approval of the 
EPA. 

  

Licence review 

The Act requires that the EPA review your licence at least every 5 years after the issue of the licence, as set 
out in Part 3.6 and Schedule 5 of the Act.  You will receive advance notice of the licence review. 

 

Fees and annual return to be sent to the EPA 

For each licence fee period you must pay: 

 an administrative fee; and 
 a load-based fee (if applicable). 
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The EPA publication “A Guide to Licensing” contains information about how to calculate your licence fees. 
The licence requires that an Annual Return, comprising a Statement of Compliance and a summary of  
any monitoring required by the licence (including the recording of complaints), be submitted to the EPA.   
The Annual Return must be submitted within 60 days after the end of each reporting period. See condition 
R1 regarding the Annual Return reporting requirements.  
 
Usually the licence fee period is the same as the reporting period. 
  

Transfer of licence 

The licence holder can apply to transfer the licence to another person.  An application form for this purpose  
is available from the EPA. 

Public register and access to monitoring data 

Part 9.5 of the Act requires the EPA to keep a public register of details and decisions of the EPA in relation 
to, for example: 
 licence applications; 
 licence conditions and variations; 
 statements of compliance; 
 load based licensing information; and 
 load reduction agreements. 
 
Under s320 of the Act application can be made to the EPA for access to monitoring data which has been  
submitted to the EPA by licensees. 
  

This licence is issued to:

WOLLONGONG CITY COUNCIL

LOCKED BAG 8821

WOLLONGONG NSW 2500

subject to the conditions which follow.

Page 5 of 26Environment Protection Authority - NSW
Licence version date: 8-Jul-2014
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Environment Protection Licence
Licence - 5862

Administrative Conditions 1

What the licence authorises and regulatesA1

A1.1 This licence authorises the carrying out of the scheduled activities listed below at the premises specified 

in A2. The activities are listed according to their scheduled activity classification, fee-based activity 

classification and the scale of the operation. 

 

Unless otherwise further restricted by a condition of this licence, the scale at which the activity is carried 

out must not exceed the maximum scale specified in this condition. 

Scheduled Activity Fee Based Activity Scale

Any annual capacityWaste disposal by application to landWaste Disposal (application to 

land)

Premises or plant to which this licence appliesA2

A2.1 The licence applies to the following premises: 

Premises Details

WHYTES GULLY WASTE DISPOSAL FACILITY

REDDALLS ROAD

KEMBLA GRANGE

NSW 2526

LOT 2 DP 240557, PART LOT 52 DP 1022266, PART LOT 53 DP 1022266, 

PART LOT 501 DP 1079122, PART LOT 502 DP 1079122

THE PREMISES BOUNDARY IS DEPICTED BY THE AREA BOUNDED IN 

GREEN ON THE DRAWING LABELLED "WHYTES GULLY WASTE 

DISPOSAL FACILITY SITE BOUNDARY PLAN - 2 JULY 2014" (EPA REF 

DOC14/116147)

Information supplied to the EPAA3

A3.1 Works and activities must be carried out in accordance with the proposal contained in the licence 

application, except as expressly provided by a condition of this licence. 

 

In this condition the reference to "the licence application" includes a reference to: 

a) the applications for any licences (including former pollution control approvals) which this licence 

replaces under the Protection of the Environment Operations (Savings and Transitional) Regulation 1998; 

and 

b) the licence information form provided by the licensee to the EPA to assist the EPA in connection with 

the issuing of this licence.

A3.2 The Whytes Gully Landfill Environmental Management Plan (LEMP), dated March 2012 is not to be taken 

as part of the documentation in A3.1, other than those parts specifically referenced in this licence.
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Discharges to Air and Water and Applications to 

Land

 2

Location of monitoring/discharge points and areasP1

P1.1 The following points referred to in the table below are identified in this licence for the purposes of 

monitoring and/or the setting of limits for the emission of pollutants to the air from the point. 

Air

Location DescriptionType of Monitoring 

Point

EPA identi-

fication no.

Type of Discharge 

Point
Areas where intermediate or final cover 

has been placed.
 3 Surface gas monitoring

Inside all buildings within 250 metres of 

deposited waste.
 4 Gas accumulation 

monitoring

Monitoring point labelled LFG MW1 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298084 N6184278

 21 Subsurface gas monitoring

Monitoring point labelled LFG MW2 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298202 N6184228

 22 Subsurface gas monitoring

Monitoring point labelled LFG MW3 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298297 N6184244

 23 Subsurface gas monitoring

Monitoring point labelled LFG MW4 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298376 N6184303

 24 Subsurface gas monitoring

Monitoring point labelled LFG MW5 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298438 N6184381

 25 Subsurface gas monitoring

Monitoring point labelled LFG MW6 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298376 N6184303

 26 Subsurface gas monitoring

Monitoring point labelled LFG MW7 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298470 N6184553

 27 Subsurface gas monitoring

Monitoring point labelled LFG MW8 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298376 N6184303

 28 Subsurface gas monitoring
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Monitoring point labelled LFG MW9 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298465 N6184645

 29 Subsurface gas monitoring

Monitoring point labelled LFG MW10 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298448 N6184684

 30 Subsurface gas monitoring

Monitoring point labelled LFG MW11 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298400 N6184695

 31 Subsurface gas monitoring

Monitoring point labelled LFG MW12 on 

Figure 14 titled "Proposed Landfill Gas 

Monitoring Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA - 

Volume IV). E298351 N6184701

 32 Subsurface gas monitoring

P1.2 The following points referred to in the table are identified in this licence for the purposes of the monitoring 

and/or the setting of limits for discharges of pollutants to water from the point.

P1.3 The following utilisation areas referred to in the table below are identified in this licence for the purposes 

of the monitoring and/or the setting of limits for any application of solids or liquids to the utilisation area.

Water and land

Location DescriptionType of Monitoring PointEPA Identi-

fication no.

Type of Discharge Point

Outlet at Reddalls Road - 

Monitoring point labelled 1 on 

Figure 13 titled "Proposed Surface 

Water Monitoring Locations" dated 

26 March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297777 N6183972

 1 Stormwater monitoring 

and discharge point

Stormwater monitoring 

and discharge point

Monitoring point labelled GABH01 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297751.8 N6184474

 2 Groundwater quality 

monitoring

Monitoring point labelled GABH02 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297754.9 N6184377

 5 Groundwater quality 

monitoring
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Monitoring point labelled GABH03 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297793.8 N6184315

 6 Groundwater quality  

monitoring

Monitoring point labelled GABH06D 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297975.6 N6184322

 7 Groundwater quality 

monitoring

Monitoring point labelled GABH06S 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297977 N6184322

 8 Groundwater quality 

monitoring

Monitoring point labelled GMW102 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297952.6 N6184807

 9 Groundwater quality 

monitoring

Monitoring point labelled GMW103 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E298470.2 N6184603

 10 Groundwater quality 

monitoring

Monitoring point labelled GMW104 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297597.9 N6184508

 11 Groundwater quality 

monitoring

Monitoring point labelled GMW105 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E298433.3 N6184397

 12 Groundwater quality 

monitoring

Monitoring point labelled GMW106 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E298356.8 N6184294

 13 Groundwater quality 

monitoring

Monitoring point labelled 

GMW108S on Figure 15 titled 

"Current Site Investigation 

Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA 

- Volume IV). E297870.2 N6184262

 14 Groundwater quality 

monitoring
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Monitoring point labelled 

GMW108D on Figure 15 titled 

"Current Site Investigation 

Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA 

- Volume IV). E297871.4 N6184262

 15 Groundwater quality 

monitoring

Monitoring point labelled 

GMW109S on Figure 15 titled 

"Current Site Investigation 

Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA 

- Volume IV). E297605.7 N6184068

 16 Groundwater quality 

monitoring

Monitoring point labelled GMW110 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297572.6 N6184266

 17 Groundwater quality 

monitoring

Monitoring point labelled GMW111 

on Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297588.6 N6184385

 18 Groundwater quality 

monitoring

Monitoring point labelled 

GMW109D on Figure 15 titled 

"Current Site Investigation 

Locations" dated 6 March 2012 

(Whytes Gully New Landfill Cell EA 

- Volume IV). E297604.9 N6184068

 19 Groundwater quality 

monitoring

Monitoring point labelled BH6 on 

Figure 15 titled "Current Site 

Investigation Locations" dated 6 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297807.4 N6184052

 20 Groundwater quality 

monitoring

Downstream monitoring point 

labelled 4 on Figure 13 titled 

"Proposed Surface Water 

Monitoring Locations" dated 26 

March 2012 (Whytes Gully New 

Landfill Cell EA - Volume IV). 

E297767 N6183396

 33 Stormwater monitoring 

point

Upstream monitoring point labelled 

6 on Figure 13 titled "Proposed 

Surface Water Monitoring 

Locations" dated 26 March 2012 

(Whytes Gully New Landfill Cell EA 

- Volume IV). E297495 N6184504

 34 Stormwater monitoring 

point

Limit Conditions 3
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Pollution of watersL1

L1.1 Except as may be expressly provided in any other condition of this licence, the licensee must comply with 

section 120 of the Protection of the Environment Operations Act 1997.

L1.2 There must be no discharge of contaminated stormwater to waters under dry weather conditions or storm 

event(s) of less than 1:10 year 24 hour recurrence interval, that is 297.4mm of rainfall within a 24 hour 

time period. 

 

 “dry weather” means less than ten millimetres of rain falling within a 24 hour period. 

 

Discharges of contaminated stormwater from the ponds following a 1:10 year 24 hour storm event 

(297.4mm of rainfall within a 24 hour time period) or greater do not constitute a breach of this licence.

L1.3 There must be no discharge of leachate to waters under dry weather conditions or storm event(s) of less 

than 1:25 year 24 hour recurrence interval, that is 371.5mm of rainfall within a 24 hour time period. 

 

“dry weather” means less than ten millimetres of rain falling within a 24 hour period. 

 

Discharges of leachate from the leachate pond following a 1:25 year 24 hour storm event (371.5mm of 

rainfall within a 24 hour time period) or greater do not constitute a breach of this licence.

Concentration limitsL2

L2.1 For each monitoring/discharge point or utilisation area specified in the table\s below (by a point number), 

the concentration of a pollutant discharged at that point, or applied to that area, must not exceed the 

concentration limits specified for that pollutant in the table.

L2.2 Where a pH quality limit is specified in the table, the specified percentage of samples must be within the 

specified ranges.

L2.3 To avoid any doubt, this condition does not authorise the pollution of waters by any pollutant other than 

those specified in the table\s.

L2.4 Water and/or Land Concentration Limits  

 

Pollutant Units of Measure 100 percentile 

concentration 

limit

POINT 1

50 percentile 

concentration 

limit

90 percentile 

concentration 

limit

3DGM 

concentration 

limit

6.5 - 8.5pHpH

50milligrams per litreTSS
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WasteL3

L3.1 The licensee must not cause, permit or allow any waste to be received at the premises, except the wastes 

expressly referred to in the column titled “Waste” and meeting the definition, if any, in the column titled 

“Description” in the table below. 

Any waste received at the premises must only be used for the activities referred to in relation to that waste 

in the column titled “Activity” in the table below. 

Any waste received at the premises is subject to those limits or conditions, if any, referred to in relation to 

that waste contained in the column titled “Other Limits” in the table below. 

This condition does not limit any other conditions in this licence.

Other LimitsWasteCode ActivityDescription

T140 Tyres Waste storage 

Waste disposal 

(application to land)

NAAs defined in Schedule 

1 of the POEO Act, in 

force from time to time

NA General solid waste 

(non-putrescible)

Waste disposal 

(application to land)

NAAs defined in Schedule 

1 of the POEO Act, as 

in force from time to 

time

NA General solid waste 

(putrescible)

Waste disposal 

(application to land)

NAAs defined in Schedule 

1 of the POEO Act, as 

in force from time to 

time

NA Asbestos waste Waste disposal 

(application to land)

NAAs defined in Schedule 

1 of the POEO Act, as 

in force from time to 

time

NA Waste - NAAny waste received on 

site that is below 

licensing thresholds in 

Schedule 1 of the 

POEO Act, as in force 

from time to time

L3.2 The licensee must not dispose of any tyres on the premises which; 

a) have a diameter of less than 1.2 metres; and 

b) are delivered at the premises in a load containing more than 5 whole tyres; and 

c) became waste in the Sydney Metropolitan Area.

Note:  

 

This condition does not apply where: 

i) The tyres received comply with the EPA Tyre Disposal Specifications; or 

ii) The premises have the capacity, at the time of unloading the tyres, to comply with the EPA Tyre 

Disposal Specifications; or 

iii) The premises have the capacity, at the time of unloading the tyres, to recycle or reprocess the tyres 

into a saleable product, including retreading the tyres.

L3.3 Tyres stockpiled on the premises must: 

a) not exceed fifty (50) tonnes of tyres at any one time; and 
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b) be located in a clearly defined area away from the tipping face; and 

c) be managed to control vermin; and 

d) be managed to prevent any tyres from catching fire.

Potentially offensive odourL4

L4.1 No condition of this licence identifies a potentially offensive odour for the purposes of section 129 of the 

Protection of the Environment Operations Act 1997.

Note: Section 129 of the Protection of the Environment Operations Act 1997, provides that the licensee must 

not cause or permit the emission of any offensive odour from the premises but provides a defence if the 

emission is identified in the relevant environment protection licence as a potentially offensive odour and 

the odour was emitted in accordance with the conditions of a licence directed at minimising odour.

Operating Conditions 4

Activities must be carried out in a competent mannerO1

O1.1 Licensed activities must be carried out in a competent manner. 

This includes: 

a) the processing, handling, movement and storage of materials and substances used to carry out the 

activity; and 

b) the treatment, storage, processing, reprocessing, transport and disposal of waste generated by the 

activity.

Maintenance of plant and equipmentO2

O2.1 All plant and equipment installed at the premises or used in connection with the licensed activity: 

a) must be maintained in a proper and efficient condition; and 

b) must be operated in a proper and efficient manner.

DustO3

O3.1 All operations and activities occurring at the premises must be carried out in a manner that will minimise 

the emission of dust from the premises.

Emergency responseO4

O4.1 The licensee must extinguish fires at the premises as soon as possible.
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Processes and managementO5

O5.1 The licensee must take all practicable steps to control entry to the premises.

O5.2 The licensee must ensure that all gates are locked whenever the landfill is unattended.

Waste managementO6

O6.1 Cover material must be Virgin Excavated Natural Material (VENM) or a steel framed and fabric covered 

moveable structure. 

a) Daily cover 

 Cover material must be applied to a minimum depth of 150mm over all exposed landfilled waste prior to 

ceasing operations at the end of each day. 

b) Intermediate cover 

 Cover material must be applied to a depth of to a minimum depth of 300mm over surfaces of the 

landfilled waste at the premises which are to be exposed for more than 90 days. 

c) Cover material stockpile 

 At least two weeks cover material must be available at the premises under all weather conditions. This 

material may be won on site, or alternatively a cover stockpile must be maintained adjacent to the tip 

face.

O6.2 The surface of filled areas must have a minimum slope of one per cent with suitable design to prevent 

ponding of water. Any surface depressions that develop must be restored, graded and compacted to 

prevent further ponding of water.

O6.3 The licensee must have in place and implement procedures to identify and prevent the disposal of any 

waste not permitted by this licence to be disposed of at the premises.

O6.4 The licensee must not exhume any landfilled waste unless approved in writing by the EPA.

O6.5 Vehicles leaving the premises must not track materials to external surfaces.

O6.6 The licensee must provide a report to the EPA which details the design, construction, operation and 

rehabilitation of any new landfill cell. This report must be submitted to the EPA at least six months before 

the licensee intends to construct the cell, and it must include details on a QA/QC program which can 

demonstrate that the cell was constructed to meet its design specifications.

O6.7 The licensee must obtain approval from the EPA prior to constructing any landfill cells at the premises.

O6.8 The licensee is approved to construct Part 1A and Part 1B of the "Whytes Gully New Landfill Cell" in 

accordance with the following documents, drawings, and requirements: 

(a) "Whytes Gully Resource Recovery Park - Detailed Design Report - Tender Packages 1, 2 and 3" 

dated 29 June 2013 and prepared by Golder Associates 

(b) Design Drawings for Package 1A and 1B contained within Attachment A of "Whytes Gully Resource 

Recovery Park - Detailed Design Report - Tender Packages 1, 2 and 3" dated 29 June 2013 and 

prepared by Golder Associates 

(b) The Cushion Geotextile (Unit 12) to be used in the liner system in Part 1A and Part 1B must have: 

•  Thickness > 4mm
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•  Mass per unit area > 700g/m2

•  Trapezoidal tear strength, both MD and XMD > 1450 N

•  CBR puncture strength > 9800 N

 

O6.9 Prior to disposing of any waste in Cells 1A and 1B, the licensee must submit to the EPA, a report 

prepared in accordance with the QA/QC program, showing the cell construction details, including 

as-constructed diagrams.

O6.10 The licensee must ensure that landfill cells are capped progressively during operations and specifically at 

times when the level of waste reaches final heights.

O6.11 The last licensee must prepare and submit to the EPA within six months prior to the last load of waste 

being landfilled, a closure plan in accordance with section 76 of the Protection of the Environment 

Operations Act 1997.

Other operating conditionsO7

O7.1 Drainage from areas not subject to waste disposal activities must be directed away from the existing 

leachate collection pond(s).

O7.2 Disturbed areas must be provided with separate water quality controls for the treatment of runoff 

containing suspended or turbid pollutants.

O7.3 The licensee must maintain a leachate management system to collect and direct all leachate to a point for 

treatment and disposal to sewer.

Monitoring and Recording Conditions 5

Monitoring recordsM1

M1.1 The results of any monitoring required to be conducted by this licence or a load calculation protocol must 

be recorded and retained as set out in this condition.

M1.2 All records required to be kept by this licence must be: 

a) in a legible form, or in a form that can readily be reduced to a legible form;  

b) kept for at least 4 years after the monitoring or event to which they relate took place; and 

c) produced in a legible form to any authorised officer of the EPA who asks to see them.

M1.3 The following records must be kept in respect of any samples required to be collected for the purposes of 

this licence: 

a) the date(s) on which the sample was taken; 

b) the time(s) at which the sample was collected; 

c) the point at which the sample was taken; and 

d) the name of the person who collected the sample.
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Requirement to monitor concentration of pollutants dischargedM2

M2.1 For each monitoring/discharge point or utilisation area specified below (by a point number), the licensee 

must monitor (by sampling and obtaining results by analysis) the concentration of each pollutant specified 

in Column 1. The licensee must use the sampling method, units of measure, and sample at the 

frequency, specified opposite in the other columns:

M2.2 Air Monitoring Requirements 

3POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Methane percent by volume Special Method 1Special Frequency 2

4POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Methane percent by volume Special Method 2Special Frequency 2

21,22,23,24,25,26,27,28,29,30,31,32POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Methane percent by volume Special Method 3Special Frequency 2

M2.3 Water and/ or Land Monitoring Requirements  

1,33,34POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreAlkalinity (as calcium 

carbonate)
Special Frequency 1

Grab samplemilligrams per litreAmmonia Special Frequency 1

Grab samplemilligrams per litreCalcium Special Frequency 1

Grab samplemilligrams per litreChloride Special Frequency 1

Grab samplemicrosiemens per 

centimetre

Conductivity Special Frequency 1

Grab samplemilligrams per litreDissolved Oxygen Special Frequency 1

Grab samplemilligrams per litreFilterable iron Special Frequency 1

Grab samplemilligrams per litreFluoride Special Frequency 1

Grab samplemilligrams per litreMagnesium Special Frequency 1

Grab samplemilligrams per litreNitrate Special Frequency 1

Grab samplepHpH Special Frequency 1

Grab samplemilligrams per litrePotassium Special Frequency 1
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Grab samplemilligrams per litreSodium Special Frequency 1

Grab samplemilligrams per litreSulfate Special Frequency 1

In situdegrees CelsiusTemperature Special Frequency 1

Grab samplemilligrams per litreTotal organic carbon Special Frequency 1

Grab samplemilligrams per litreTotal Phenolics Special Frequency 1

Grab samplemilligrams per litreTotal suspended 

solids
Special Frequency 1

2,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20POINT 

Sampling MethodFrequencyUnits of measurePollutant 

Grab samplemilligrams per litreAlkalinity (as calcium 

carbonate)
Quarterly

Grab samplemilligrams per litreAluminium Yearly

Grab samplemilligrams per litreArsenic Yearly

Grab samplemilligrams per litreBarium Yearly

Grab samplemilligrams per litreBenzene Yearly

Grab samplemilligrams per litreCadmium Yearly

Grab samplemilligrams per litreCalcium Quarterly

Grab samplemilligrams per litreChloride Quarterly

Grab samplemilligrams per litreChromium 

(hexavalent)
Yearly

Grab samplemilligrams per litreChromium (total) Yearly

Grab samplemilligrams per litreCobalt Yearly

Grab samplemicrosiemens per 

centimetre

Conductivity Quarterly

Grab samplemilligrams per litreCopper Yearly

Grab samplemicrograms per litreEthyl benzene Yearly

Grab samplemilligrams per litreFluoride Yearly

Grab samplemilligrams per litreLead Yearly

Grab samplemilligrams per litreMagnesium Quarterly

Grab samplemicrograms per litreManganese Yearly

Grab samplemilligrams per litreMercury Yearly

Grab samplemilligrams per litreNitrate Yearly

Grab samplemilligrams per litreNitrite Yearly

Grab samplemilligrams per litreNitrogen (ammonia) Quarterly

Grab samplemilligrams per litreOrganochlorine 

pesticides
Yearly

Grab samplemilligrams per litreOrganophosphate 

pesticides
Yearly

ProbepHpH Quarterly

Grab samplemilligrams per litrePolycyclic aromatic 

hydrocarbons
Yearly

Grab samplemilligrams per litrePotassium Quarterly

Grab samplemilligrams per litreSodium Quarterly

In situmetresStanding Water 

Level
Quarterly

Grab samplemilligrams per litreSulfate Quarterly
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Grab samplemilligrams per litreToluene Yearly

Grab samplemilligrams per litreTotal dissolved 

solids
Quarterly

Grab samplemilligrams per litreTotal organic carbon Quarterly

Grab samplemilligrams per litreTotal petroleum 

hydrocarbons
Yearly

Grab samplemilligrams per litreTotal Phenolics Yearly

Grab samplemilligrams per litreXylene Yearly

Grab samplemilligrams per kilogramZinc Yearly

Note: Special Frequency 1 means annually and whenever overflows occur.

Note: Special frequency 2 means monthly if an initial survey indicates significant gas.

Note: Special method 1 means in accordance with surface gas emission monitoring procedures described in 

Benchmark technique 17 of the Environmental Guidlines: Solid Waste Landfills.

Note: Special method 2 means in accordance with gas accumulation monitoring procedures described in 

Benchmark 18 of the Environmental Guidelines: Solid Waste Landfills.

Note: Special method 3 means in accordance with subsurface gas monitoring procedures described in 

Benchmark 16 of the Environmental Guidelines: Solid Waste Landfills.

Testing methods - concentration limitsM3

M3.1 Subject to any express provision to the contrary in this licence, monitoring for the concentration of a 

pollutant discharged to waters or applied to a utilisation area must be done in accordance with the 

Approved Methods Publication unless another method has been approved by the EPA in writing before 

any tests are conducted.

Note: The Protection of the Environment Operations (Clean Air) Regulation 2010 requires testing for certain 

purposes to be conducted in accordance with test methods contained in the publication "Approved 

Methods for the Sampling and Analysis of Air Pollutants in NSW".

M3.2 Monitoring for the concentration of a pollutant emitted to the air required to be conducted by this licence 

must be done in accordance with: 

a) any methodology which is required by or under the Act to be used for the testing of the concentration of 

the pollutant; or 

b) if no such requirement is imposed by or under the Act, any methodology which a condition of this 

licence requires to be used for that testing; or 

c) if no such requirement is imposed by or under the Act or by a condition of this licence, any 

methodology approved in writing by the EPA for the purposes of that testing prior to the testing taking 

place. 

Recording of pollution complaintsM4
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M4.1 The licensee must keep a legible record of all complaints made to the licensee or any employee or agent 

of the licensee in relation to pollution arising from any activity to which this licence applies.

M4.2 The record must include details of the following: 

a) the date and time of the complaint; 

b) the method by which the complaint was made; 

c) any personal details of the complainant which were provided by the complainant or, if no such details 

were provided, a note to that effect; 

d) the nature of the complaint;  

e) the action taken by the licensee in relation to the complaint, including any follow-up contact with the 

complainant; and 

f) if no action was taken by the licensee, the reasons why no action was taken.

M4.3 The record of a complaint must be kept for at least 4 years after the complaint was made.

M4.4 The record must be produced to any authorised officer of the EPA who asks to see them.

Telephone complaints lineM5

M5.1 The licensee must operate during its operating hours a telephone complaints line for the purpose of 

receiving any complaints from members of the public in relation to activities conducted at the premises or 

by the vehicle or mobile plant, unless otherwise specified in the licence.

M5.2 The licensee must notify the public of the complaints line telephone number and the fact that it is a 

complaints line so that the impacted community knows how to make a complaint.

M5.3 The preceding two conditions do not apply until 3 months after:  

a) the date of the issue of this licence or 

b) if this licence is a replacement licence within the meaning of the Protection of the Environment 

Operations (Savings and Transitional) Regulation 1998, the date on which a copy of the licence was 

served on the licensee under clause 10 of that regulation.

Other monitoring and recording conditionsM6

M6.1 The licensee must maintain a record of all events involving the removal of any waste that was brought to 

the facility and which is not permitted to be disposed of at the facility.

M6.2 The licensee must make available to the EPA the results of monthly Trade Waste monitoring of leachate 

and include these results in the Annual Report.

Reporting Conditions 6

Annual return documentsR1

R1.1 The licensee must complete and supply to the EPA an Annual Return in the approved form comprising: 
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a) a Statement of Compliance; and  

b) a Monitoring and Complaints Summary.  

At the end of each reporting period, the EPA will provide to the licensee a copy of the form that must be 

completed and returned to the EPA.

R1.2 An Annual Return must be prepared in respect of each reporting period, except as provided below.

Note: The term "reporting period" is defined in the dictionary at the end of this licence. Do not complete the 

Annual Return until after the end of the reporting period.

R1.3 Where this licence is transferred from the licensee to a new licensee:  

a) the transferring licensee must prepare an Annual Return for the period commencing on the first day of 

the reporting period and ending on the date the application for the transfer of the licence to the new 

licensee is granted; and 

b) the new licensee must prepare an Annual Return for the period commencing on the date the 

application for the transfer of the licence is granted and ending on the last day of the reporting period.

Note: An application to transfer a licence must be made in the approved form for this purpose.

R1.4 Where this licence is surrendered by the licensee or revoked by the EPA or Minister, the licensee must 

prepare an Annual Return in respect of the period commencing on the first day of the reporting period and 

ending on: 

a) in relation to the surrender of a licence - the date when notice in writing of approval of the surrender is 

given; or  

b) in relation to the revocation of the licence - the date from which notice revoking the licence operates.

R1.5 The Annual Return for the reporting period must be supplied to the EPA by registered post not later than 

60 days after the end of each reporting period or in the case of a transferring licence not later than 60 

days after the date the transfer was granted (the 'due date').

R1.6 The licensee must retain a copy of the Annual Return supplied to the EPA for a period of at least 4 years 

after the Annual Return was due to be supplied to the EPA.

R1.7 Within the Annual Return, the Statement of Compliance must be certified and the Monitoring and 

Complaints Summary must be signed by: 

a) the licence holder; or 

b) by a person approved in writing by the EPA to sign on behalf of the licence holder.

R1.8 The Annual Return must be accompanied by/or include an Annual Report which must contain an 

assessment of environmental performance relevant to licence conditions including: 

a) tabulated results of all monitoring data required to be collected by this licence; 

b) a graphical presentation of data from at least the last three years (if available) in order to show 

variability and/or trends. Any statistically significant variations or anomalies should be highlighted and 

explained; 

c) an analysis and interpretation of all monitoring data; 

d) an analysis of and response to any complaints received; 

e) identification of any deficiencies in environmental performance identified by the monitoring data, trends 

or incidents and of remedial action taken or proposed to be taken to address these deficiencies; and 

f) recommendations on improving the environmental performance of the facility.
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Environment Protection Licence
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Notification of environmental harmR2

R2.1 Notifications must be made by telephoning the Environment Line service on 131 555.

Note: The licensee or its employees must notify all relevant authorities of incidents causing or threatening 

material harm to the environment immediately after the person becomes aware of the incident in 

accordance with the requirements of Part 5.7 of the Act.

R2.2 The licensee must provide written details of the notification to the EPA within 7 days of the date on which 

the incident occurred.

R2.3 The licensee must notify the EPA within 24 hours in accordance with condition R2.1 if surface monitoring 

detects methane above 1.25% (v/v), and increase the frequency of monitoring to daily, until the EPA 

determines otherwise.

Written reportR3

R3.1 Where an authorised officer of the EPA suspects on reasonable grounds that: 

a) where this licence applies to premises, an event has occurred at the premises; or 

b) where this licence applies to vehicles or mobile plant, an event has occurred in connection with the 

carrying out of the activities authorised by this licence, 

and the event has caused, is causing or is likely to cause material harm to the environment (whether the 

harm occurs on or off premises to which the licence applies), the authorised officer may request a written 

report of the event.

R3.2 The licensee must make all reasonable inquiries in relation to the event and supply the report to the EPA 

within such time as may be specified in the request.

R3.3 The request may require a report which includes any or all of the following information: 

a) the cause, time and duration of the event;  

b) the type, volume and concentration of every pollutant discharged as a result of the event;  

c) the name, address and business hours telephone number of employees or agents of the licensee, or a 

specified class of them, who witnessed the event; 

d) the name, address and business hours telephone number of every other person (of whom the licensee 

is aware) who witnessed the event, unless the licensee has been unable to obtain that information after 

making reasonable effort; 

e) action taken by the licensee in relation to the event, including any follow-up contact with any 

complainants; 

f) details of any measure taken or proposed to be taken to prevent or mitigate against a recurrence of 

such an event; and 

g) any other relevant matters.

R3.4 The EPA may make a written request for further details in relation to any of the above matters if it is not 

satisfied with the report provided by the licensee. The licensee must provide such further details to the 

EPA within the time specified in the request.
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Other reporting conditionsR4

R4.1 The licensee must maintain a daily log and record the following data of fires at the site: 

a) Time and date when the fire was deliberately started or reported. 

b) Whether the fire was authorised by the licensee, and, if not, the circumstances which ignited the fire. 

c) The time and date that the fire ceased and whether it burnt out or was extinguished. 

d) The location of fire (eg. clean timber stockpile, putrescible garbage cell, etc). 

e) Prevailing weather conditions. 

f) Observations made in regard to smoke direction and dispersion. 

g) The amount of waste that was combusted by the fire. 

h) Action taken to extinguish the fire.

R4.2 The licensee or its employees or agents must notify the EPA in accordance with conditions R2.1 and R2.2 

of all fires at the premises as soon as practical after becoming aware of the incident.

General Conditions 7

Copy of licence kept at the premises or plantG1

G1.1 A copy of this licence must be kept at the premises to which the licence applies.

G1.2 The licence must be produced to any authorised officer of the EPA who asks to see it.

G1.3 The licence must be available for inspection by any employee or agent of the licensee working at the 

premises.
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3DGM [in relation 
to a concentration 
limit] 

Means the three day geometric mean, which is calculated by multiplying the results of the analysis of 
three samples collected on consecutive days and then taking the cubed root of that amount.  Where one 
or more of the samples is zero or below the detection limit for the analysis, then 1 or the detection limit 
respectively should be used in place of those samples 

Act Means the Protection of the Environment Operations Act 1997 

activity Means a scheduled or non-scheduled activity within the meaning of the Protection of the Environment 
Operations Act 1997 

actual load Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

AM Together with a number, means an ambient air monitoring method of that number prescribed by the 
Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales. 

AMG Australian Map Grid 

anniversary date The anniversary date is the anniversary each year of the date of issue of the licence. In the case of a 
licence continued in force by the Protection of the Environment Operations Act 1997, the date of issue of 
the licence is the first anniversary of the date of issue or last renewal of the licence following the 
commencement of the Act. 

annual return Is defined in R1.1 

Approved Methods 
Publication 

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

assessable 
pollutants 

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

BOD Means biochemical oxygen demand  

CEM Together with a number, means a continuous emission monitoring method of that number prescribed by 
the Approved Methods for the Sampling and Analysis of Air Pollutants in New South Wales. 

COD Means chemical oxygen demand 

composite sample Unless otherwise specifically approved in writing by the EPA, a sample consisting of 24 individual samples 
collected at hourly intervals and each having an equivalent volume. 

cond. Means conductivity 

environment Has the same meaning as in the Protection of the Environment Operations Act 1997 

environment 
protection 
legislation 

Has the same meaning as in the Protection of the Environment Administration Act 1991 

EPA Means Environment Protection Authority of New South Wales. 

fee-based activity 
classification 

Means the numbered short descriptions in Schedule 1 of the Protection of the Environment Operations 
(General) Regulation 2009.  

general solid waste 
(non-putrescible) 

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

 

Dictionary

General Dictionary
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flow weighted 
composite sample 

Means a sample whose composites are sized in proportion to the flow at each composites time of 
collection. 

general solid waste 
(putrescible) 

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environmen t Operations Act 
1997 

grab sample Means a single sample taken at a point at a single time  

hazardous waste Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

licensee Means the licence holder described at the front of this licence  

load calculation 
protocol 

Has the same meaning as in the Protection of the Environment Operations (General) Regulation 2009 

local authority Has the same meaning as in the Protection of the Environment Operations Act 1997  

material harm Has the same meaning as in section 147 Protection of the Environment Operations Act 1997  

MBAS Means methylene blue active substances  

Minister Means the Minister administering the Protection of the Environment Operations Act 1997  

mobile plant Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

motor vehicle Has the same meaning as in the Protection of the Environment Operations Act 1997  

O&G Means oil and grease 

percentile [in 
relation to a 
concentration limit 
of a sample]  

Means that percentage [eg.50%] of the number of samples taken that must meet the concentration limit 
specified in the licence for that pollutant over a specified period of time. In this licence, the specified period 
of time is the Reporting Period unless otherwise stated in this licence.  

plant Includes all plant within the meaning of the Protection of the Environment Operations Act 1997 as well as 
motor vehicles. 

pollution of waters 
[or water pollution] 

Has the same meaning as in the Protection of the Environment Operations Act 1997  

premises Means the premises described in condition A2.1  

public authority Has the same meaning as in the Protection of the Environment Operations Act 1997  

regional office Means the relevant EPA office referred to in the Contacting the EPA document accompanying this licence  

reporting period For the purposes of this licence, the reporting period means the period of 12 months after the issue of the 
licence, and each subsequent period of 12 mo nths. In the case of a licence continued in force by the 
Protection of the Environment Operations Act 1997, the date of issue of the licence is the first anniversary 
of the date of issue or last renewal of the licence following the commencement of the Act.  

restricted solid 
waste 

Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

scheduled activity Means an activity listed in Schedule 1 of the Protection of the Environment Operations Act 1997  

special waste Has the same meaning as in Part 3 of Schedule 1 of the Protection of the Environment Operations Act 
1997 

TM Together with a number, means a test method of that number prescribed by the Approved Methods for the 
Sampling and Analysis of Air Pollutants in New South Wales. 
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TSP 
Means total suspended particles 

TSS 
Means total suspended solids 

Type 1 substance 
Means the elements antimony, arsenic, cadmium, lead or mercury or any compound containing one or 
more of those elements 

Type 2 substance Means the elements beryllium, chromium, cobalt, manganese, nickel, selenium, tin or vanadium or any 
compound containing one or more of those elements 

utilisation area Means any area shown as a utilisation area on a map submitted with the application for this licence  

waste Has the same meaning as in the Protection of the Environment Operations Act 1997  

waste type Means liquid, restricted solid waste, general solid waste (putrescible), general solid waste (non -
putrescible), special waste or hazardous waste 

 

Environment Protection Authority

(By Delegation)

Date of this edition: 06-December-2000

Mr Bernie Weir
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End Notes

Licence varied by notice 1004923, issued on 28-Mar-2001, which came into effect on 

19-Apr-2001.

 1

Licence varied by notice 1006649, issued on 15-Jun-2001, which came into effect on 

10-Jul-2001.

 2

Licence varied by notice 1010783, issued on 22-Oct-2001, which came into effect on 

16-Nov-2001.

 3

Licence varied by notice 1013124, issued on 19-Mar-2002, which came into effect on 

13-Apr-2002.

 4

Licence varied by notice 1018823, issued on 11-Jul-2002, which came into effect on 

05-Aug-2002.

 5

Licence fee period changed by notice 1027159 on 07-May-2003. 6

Licence varied by notice 1040733, issued on 15-Mar-2005, which came into effect on 

21-Mar-2005.

 7

Licence varied by notice 1046062, issued on 11-Oct-2005, which came into effect on 

05-Nov-2005.

 8

Licence varied by change to DEC Region allocation, issued on 17-Mar-2006, which came into 

effect on 17-Mar-2006.

 9

Licence varied by change to EPA Region, issued on 07-Aug-2006, which came into effect on 

07-Aug-2006.

 10

Licence varied by notice 1080328, issued on 20-Nov-2007, which came into effect on 

20-Nov-2007.

 11

Licence varied by notice 1092800, issued on 17-Oct-2008, which came into effect on 

17-Oct-2008.

 12

Condition A1.3 Not applicable varied by notice issued on <issue date> which came into effect 

on <effective date>

 13

Licence varied by notice 1095240, issued on 28-Nov-2008, which came into effect on 

28-Nov-2008.

 14

Licence varied by Correction to EPA Region data record., issued on 28-Jun-2010, which came 

into effect on 28-Jun-2010.

 15

Licence varied by notice    1502805 issued on 16-Apr-2012 16

Licence varied by notice    1506302 issued on 23-Aug-2013 17

Licence varied by notice    1522234 issued on 08-Jul-2014 18
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Ô
L

°
 

r~

S
o

 
^

l_
i 

Z
 

z

z
S

 
r—

 ,g
 

5

S
 

r, 
S

 
S

*
?

 
l_

J
 

L
U

 
T

jE 
^
 ?

 
£

m
 

[S
J
^
- 

^

ZT^
5 

c~-—

S
 

i

3 
S

 
5

i 
—

 i
31

 
~f

JE 
£

m
 

^

n
 

rn 
f

_
J

 
1 

1 
L

L
T
1

-X
,

BALANCING

TANK HIGH

LEVEL ALARM

INPUT T O P L C

FFFI UFNT

o
 

o
l_) 

^

C
-J

oC
V

i
<

ĵ
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î
 

flJ 
, 

, 
1 —

 1 —

<
 

^
 

^
 

L
y

—
 ̂
"

 
1

^
-

 
' 

—
r

^
 

<
 ̂

2
1
 

S
 

^
 

LU
 

o
ID

 
o-j 

CM 
C

Y
 

2—

¥
 

*~ ̂
\_

 
/-

^
 

l
j
 

L
L
J

L
U
 
^

 
' 

•
^
~

L
U
 

| 
.r-, 

1 
)
 

<
0

cy) 
^

^
 

Z
D

?
<
 

in
 
—

LO
 

o
^

c
lL

d
 

^
<

^
 

^
 
=
)

^J 
i^

>
 
i
y
i 

LO o
I

 
J
 

l_
l 
in

 
J

 
L
J_

 
—

 
_
J

 
1 

1 
1 

1 
1 

1

0
 

m
°
^

 
h
-

cr 
>-

CL 
z
:

^

oenE^5 
5

^
7

 
I~~

—
 1 

—
 1

1 . 1 
L
U

>
 

>
1 i 1 

LU

3
1
 

0
C

L
 

Q

S

>
| 

|a
|3

|»
 

^
S

ll

Ifr H
i!

^

§
I!IIJ

 Z
^
 

^
^
^WORK AS EXECUTED

<

< r <5
^

 
eeoFILE NUMBER

3
 

C
D

<2

s 
f
1
0

j 
m

t 
LJ-I

"S$
CXJ

* 
d 

t —
5 

u~i
= 1

 m

s g

i 
o :

V
 ii

•
^
"
S

Jo

O5O-1il>
H

Jzo0
.

Xceo-z.

V
I

LLJ
—

 1
<(_J
V

)

S
iAPPRO

IFOR COUNCIL U

<

|

3<i/i<C

DESIGN DIVISION

Ph. 0242271111

WHYTES GULLY LEACHATE TREATMENT PLANT
WASTE TREATMENT SYSTEM
SCADA EQUIPMENT MONITORING PAGE

MANAGER DESIGN

DATE

o: (5

•«CO

z:

•x.

M

:̂oQ1

iiQ
.

sa

;: d

o

CHECKED

MR

1a!Qce

1
 
1

c 
<_

WORK AS EXECUTED

C
D

i1u_<DRAWNDESCRIPTION

'
 

g

-3a!1OSss



T
 

B

Q
 
i

Q
 
1

 V
 

3
^
*

 
CO 

\
 

0
»

W
 

S
 

) 
S

t
 
§

 \ 
I

§ i \ £
v* 

o. 
0 

S
7
S

 
£
 

\
 

c

111 
« i 

\ 
i"

(0
 
I/T

N
 

s

*
 Il̂

s
S

o
 fiP

^
f

^
^

 
-Q
 >

 
<D 

JJJ

il
 1

 1
»
 
=

 
M

l
 
<

I
"
"
 

%

^

I
/
I

Q
J

</l 
l/>

 
l/>

 
-i_

Q
J
 

L
_

 
L
_

 
—

 1

I-
 

Z
) 

Z
J
 

c
rtz 

o
 

o
 

•
-

__i 
3
=

 
3
=
 

£

0
 

C
3
 

<
0
 

0
 

,_
, 

0
L

U
^

g
c

o
c

o
o

^
^

^
 

,_
1 

-j- 
^

 
i_n 

cxj 
^

 
• 

[ —
 

• 
'

<
_
, 

C
X

j 
<=> 

—
 

.0
 

^
v. 

cr?
>- 

m
 

<
r

1 —
 J 

^

Q
_

S 
^
^

O
J 

c_ 
c_ 

3
 

>
 

;
 
/->

t_ 
zi 

zi 
c
 

1̂
_

 
Ly 

y
.

^
=

0
0

-
-
 

.
_
i 

HZ 
n
i 

£
 

| 
|

^
T

 
~

^
~-^. 

^
 —

^
^

 
O

C
O

O
^

^
^
 

^
0

L
U

§
g

Q
Q

O
S

°
m

 
^

Q
—

l
^

g
^

c
x

j
-

^
^

^
 

h
—

 
,

H
 

h
-

r\j 
^

 
LU

 
U_J

1 
'y

O

^
 ^

<C
 

, /-)
^

 
}

-§
 

LLJ
1/1 

i 
i

l/l 
0
0
 

l/l 
_

£
 

l-
 

^
<u 

t_ 
L

 
-j 

X
 

.

i
 

g 
i
 

.
1

 
>
~
 O

^
 

1 
Q

^

1 
^^\

^
 °-

C
3
 

O
O

C
^

Q
C

O
 

. 
,—

 .
U

J
O

c
o

o
o

c
?
 

S
^

"
0

0
 

-
—

 1 
c

o
^

L
n

c
x

i
^

- 
^_- 

c —
 

vo

^
 

S 
i/}

L
i 

^\>
-

nz5
L
U

 
L
U

Ln
 

LD
<

 
<

S
 

^
 

£
 

z
 

£
 

g

"
 
^
 
i
 
1

 
Ig
 
I
 
I

 
=

1
 

^
s 

< 
t 
^

 
« 

w 
^

|
 

L
U

L
U

L
U

 
L

U
 

*
^
I
D

 
*—

 '
 

^
C

 
>
>

^
 

_
 1 

L
J_
 

<
;
 

t/0
 

~
§
 
Q

;
 

Q
 

Q
_
 

L
J

s
.a
 

|
 „

 §
 2>

ft 
sS

I
SS-' nil

§
I!II

II

ORK AS EXECUTED

3

<<j\•

£ "
CO^u
.
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LANDFILL ENVIRONMENTAL MANAGEMENT PLAN 

September 2014 
Report No. 117625003_061_R_Rev2

APPENDIX C 
Wind Roses 



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 27 Feb 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am
3869 Total Observations

10
%

20
%

30
%

Calm 15%

CopyrightCopyright © Commonwealth of Australia 2010 . Prepared on 18 Mar 2010
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZANNUAL Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Jan
337 Total Observations

10%

20%

30%

Calm 8%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Feb
302 Total Observations

10
%

20
%

30
%

Calm 16%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Mar
333 Total Observations

10
%

20
%

Calm 29%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Apr
326 Total Observations

10%

20%

30%

Calm 20%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am May
338 Total Observations

10
%

20
%

30
%

40
%

Calm 22%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Jun
349 Total Observations

10
%

20
%

30
%

40
%

Calm 24%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Jul
366 Total Observations

10
%

20
%

30
%

40
%

Calm 20%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Aug
367 Total Observations

10
%

20
%

30
%

40
%

Calm 19%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Sep
357 Total Observations

10
%

20
%

30
%

Calm 10%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Oct
339 Total Observations

10
%

20
%

30
%

Calm 5%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Nov
329 Total Observations

10
%

20
%

30
%

Calm 5%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

9 am Dec
337 Total Observations

10
%

20
%

30
%

Calm 5%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 27 Feb 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm
3869 Total Observations

10
%

20
%

30
%

Calm 1%

CopyrightCopyright © Commonwealth of Australia 2010 . Prepared on 18 Mar 2010
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZANNUAL Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Jan
337 Total Observations

10%

20%

30%

40%

50%
Calm *

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Feb
303 Total Observations

10
%

20
%

30
%

40
%

50
%

Calm *

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Mar
331 Total Observations

10
%

20
%

30
%

40
%

50
%

Calm 1%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Apr
327 Total Observations

10%

20%

30%
Calm *

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm May
339 Total Observations

10%

20%

30%Calm 1%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Jun
351 Total Observations

10
%

20
%

30
%

Calm 1%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Jul
367 Total Observations

10
%

20
%

30
%

Calm 2%

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Aug
367 Total Observations

10
%

20
%

30
%

Calm *

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.

TCZMONTH Page 1



Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.

N
NE

E

SE
S

SW

W

NW
N

CALM
>= 0 and < 10

km/hCALM

>= 10 and < 20
>= 20 and < 30

>= 30 and < 40
>= 40

3 pm Sep
356 Total Observations

10%

20%

30%

40%
Calm *

CopyrightCopyright © Commonwealth of Australia 2011 . Prepared on 17 Feb 2011
Prepared by National Climate Centre of the Bureau of Meteorology.
Contact us by phone on (03) 9669 4082, by fax on (03) 9669 4515, or by email on webclim@bom.gov.au
We have taken all due care but cannot provide any warranty nor accept any liability for this information.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.
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Rose of Wind direction versus Wind speed in km/h (05 Jun 1999 to 30 Sep 2010)
Custom times selected, refer to attached note for details

ALBION PARK (WOLLONGONG AIRPORT)
Site No: 068241 • Opened Jun 1999 • Still Open • Latitude: -34.5638° • Longitude: 150.79° • Elevation 8m

An asterisk (*) indicates that calm is less than 0.5%.
Other important info about this analysis is available in the accompanying notes.
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