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LIMITATIONS 

URS Australia Pty Ltd (URS) has prepared this report in accordance with the usual care and 

thoroughness of the consulting profession for the use of John Holland Pty Ltd (John Holland) 

and only those third parties who have been authorised in writing by URS to rely on this Report.  

It is based on generally accepted practices and standards at the time it was prepared. No 

other warranty, expressed or implied, is made as to the professional advice included in this 

Report.  

It is prepared in accordance with the scope of work and for the purpose outlined in the contract 

dated T101-010 variation 8 dated 16 June 2015. 

Where this Report indicates that information has been provided to URS by third parties, URS 

has made no independent verification of this information except as expressly stated in the 

Report. URS assumes no liability for any inaccuracies in or omissions to that information. 

This Report was prepared between 14 December 2015 and 21 March 2016 and is based on 

the conditions encountered and information reviewed at the time of preparation. URS 

disclaims responsibility for any changes that may have occurred after this time. 

This Report should be read in full. No responsibility is accepted for use of any part of this 

report in any other context or for any other purpose or by third parties. This Report does not 

purport to give legal advice. Legal advice can only be given by qualified legal practitioners. 

Except as required by law, no third party may use or rely on this Report unless otherwise 

agreed by URS in writing. Where such agreement is provided, URS will provide a letter of 

reliance to the agreed third party in the form required by URS.  

To the extent permitted by law, URS expressly disclaims and excludes liability for any loss, 

damage, cost or expenses suffered by any third party relating to or resulting from the use of, 

or reliance on, any information contained in this Report. URS does not admit that any action, 

liability or claim may exist or be available to any third party.   

Except as specifically stated in this section, URS does not authorise the use of this Report by 

any third party. 

It is the responsibility of third parties to independently make inquiries or seek advice in relation 

to their particular requirements and proposed use of the site. 

Any estimates of potential costs which have been provided are presented as estimates only as 

at the date of the Report. Any cost estimates that have been provided may therefore vary from 

actual costs at the time of expenditure. 

 





 

42214019/R004/3 

TABLES 

Table 4-1 Sensitivity criteria ...................................................................................................................... 11 

Table 4-2 Magnitude criteria ...................................................................................................................... 12 

Table 4-3 Significance matrix .................................................................................................................... 12 

Table 5-1 Flora species recorded from the site ......................................................................................... 15 

Table 6-1 Ecological risk assessment ....................................................................................................... 20 

 

TABLE OF CONTENTS 
 

1 INTRODUCTION ............................................................................................................................. 1 

2 BACKGROUND .............................................................................................................................. 3 

2.1 Site description ............................................................................................................................. 3 

2.2 Site context .................................................................................................................................... 3 

2.2.1 Topography .................................................................................................................................... 3 

2.2.2 Groundwater .................................................................................................................................. 3 

2.2.3 Surface water, drainage and storage .......................................................................................... 4 

2.3 Site water management ................................................................................................................ 4 

2.3.1 Stages 1 and 2 (LMP02) ................................................................................................................ 4 

2.3.2 Stage 3 (SW2) ................................................................................................................................ 7 

3 OBJECTIVE AND SCOPE OF WORK ........................................................................................... 9 

4 METHODOLOGY .......................................................................................................................... 11 

4.1 Desktop review ............................................................................................................................ 11 

4.2 Ecological risk assessment ....................................................................................................... 11 

5 ENVIRONMENTAL VALUES ....................................................................................................... 13 

5.1 Ecology values ............................................................................................................................ 13 

5.1.1 Stage 1 leachate pump outfall area (LMP02) ............................................................................ 13 

5.1.2 Stage 3 drain (currently decommissioned) (SW2) ................................................................... 13 

5.1.3 Green waste runoff sump (GWSUMP) ....................................................................................... 14 

5.1.4 Summary of ecology values ....................................................................................................... 14 

6 ECOLOGICAL RISK ASSESSMENT ........................................................................................... 17 

6.1 Potential impacts......................................................................................................................... 17 

6.1.1 Assessment of Leachate Impact ............................................................................................... 17 

6.2 Receptors ..................................................................................................................................... 18 

6.3 Mitigation ..................................................................................................................................... 19 

7 CONCLUSIONS AND RECOMMENDATIONS ............................................................................ 23 

8 REFERENCES .............................................................................................................................. 25 

 



 

42214019/R004/3 

FIGURES 

Figure 2-1 Site layout and monitoring locations showing conceptual site model features ................ 5 

Figure 2-2 Sites and Surrounds .................................................................................................................... 6 

 



 

42214019/R004/3 1 

 

1 INTRODUCTION 

URS Australia Pty Ltd (URS) was commissioned by John Holland Pty Ltd (JH) to prepare an 

ecological risk assessment (ERA) to support the revised conceptual site model (CSM) for the 

Shoal Bay Waste Disposal Facility (the site) as required by the NT EPA Guidelines for the 

siting, design and management of solid waste disposal sites in the Northern Territory (2013).  

This ERA assesses the potential for ecological receptors to be impacted by contaminants from 

the site according to the migration and exposure pathways identified in the CSM. The CSM is 

made up of a series of schematic diagrams identifying primary contamination sources and 

potential migration and exposure pathways both on and off site.  
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2 BACKGROUND 

John Holland Pty Ltd (JH) holds Environmental Protection Licence (EPL12-08) to operate the 

municipal landfill known as Shoal Bay Waste Disposal Site (the site) in Karama under contract 

by the City of Darwin (Council) until 31 December 2019. The site is operated by Territoria Civil, 

a business unit of JH, which operates under a third party certified, ISO14001 Environmental 

Management System maintained by JH. 

2.1 Site description 

Shoal Bay is a municipal waste disposal site servicing domestic and commercial customers in 

the Darwin area. The site has a lined putrescible waste landfill cell (Stages 3 and 4), inert 

waste landfill cell (Stage 2), transfer station, recycle shop and mulching facility. The site layout 

is presented in Figure 2-1. 

Currently, Stage 1 (south-east) is capped and no longer in use. Stage 2 (north-east) was also 

closed and capped, but was returned into an operating cell for inert waste (including asbestos) 

only several years ago. Stage 3 is currently in use for municipal and commercial waste, and 

also receives some listed and quarantine waste which are subject to special deep burial. 

Green waste processing and composting area occurs on a pad to the south-west of the site. 

Located at the southern end of the site, the chemical storage facility provides a facility for the 

short-term storage of domestic chemicals received at the Shoal Bay Waste Disposal Site. 

2.2 Site context 

The site is located approximately 12 kilometres (km) north east of the Darwin Central Business 

District in a northern suburb of Darwin within lot 3952, Town of Sanderson. The site is bound 

to the north and east by floodplains / wetlands and mangroves of Leanyer Swamp, to the 

south by Holmes Jungle Nature Reserve, and to the west by bushland. The nearest residential 

area is Karama, about 1.3 km to the south west, with a bushland buffer in between. The 

former Leanyer Landfill is approximately 800 m to the west of the site. 

2.2.1 Topography 

The topography in the vicinity of the site is undulating with elevations between 7 m Australian 

Height Datum (AHD) and 33.6 mAHD and broadly slopes east toward the floodplain at the 

south end of the site and west at the north of the site (URS, 2015). Stages 2, 3 and 4 and to a 

lesser extent the green waste area, form mounds at the site with Stage 3 reaching the highest 

elevation of 33.6 mAHD.  

2.2.2 Groundwater 

Groundwater typically flows along hydraulic gradient following original contours of the site 

(URS, 2015). Groundwater levels are influenced by seasonal variation in rainfall (wet season) 

and tidal variation, in particular king tides. Groundwater quality is highly variable in terms of 

salinity, pH, metals and nutrient levels. 
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2.2.3 Surface water, drainage and storage 

Overland flow is east from the eastern portion of the site toward the floodplain and west on the 

western portion of the site, following topography (URS, 2015). Localised flows occur on the 

landfill mounds following surface grades. Surface water management includes a surface water 

drainage system, made up of open drains and stormwater structures, where surface water is 

diverted away from the waste where possible. 

2.3 Site water management 

The Darwin region experiences a monsoonal climate with distinct wet and dry seasons. Based 

on records from the Bureau of Meteorology for Darwin Airport weather station, Darwin 

receives, on average, 1,727 millimetre (mm) of rainfall annually, with nearly all of that falling 

during the months of December to April. 

2.3.1 Stages 1 and 2 (LMP02) 

For the older and unlined cells that make up stages 1 (capped landfill) and 2 (inert landfill), 

leachate is collected via an underground leachate collection drain running north to south along 

the eastern edge of Stage 1 and 2. Leachate drains to a leachate collection chamber 

(“LMP02’) where it is pumped back onto the rehabilitated surface of Stage 1.  

During the wet season, leachate becomes mixed with groundwater; this generates large 

volumes of impacted waters that are unable to be retained on site (groundwater levels 

increase by several metres). Under normal circumstances, Territoria Civil maintains and 

operates the existing leachate collection infrastructure and pumping to minimise leachate 

overflow; however Territoria Civil and Council accept that the collection chamber may overflow 

during the wet season. Council is responsible for any activities undertaken to investigate 

leachate, for monitoring of water quality and for any remedial work if required. 

Territoria Civil is also responsible for the management of stormwater flowing from the surfaces 

of stages 1 and 2, including the provision of open drains, protection works and the 

maintenance of existing and new stormwater structures. 
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Figure 2-1 Site layout and monitoring locations showing conceptual site model features 
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2.3.2 Stage 3 (SW2) 

The leachate management system for the lined cell in stage 3 was designed to minimise the 

release of leachate into the environment, and to optimise the moisture content in the landfill. 

Leachate drains through the waste and collects in slotted pipes in the subsoil drainage layer at 

the base of the liner. The leachate then drains to a leachate collection chamber (“DW”), where 

it is either pumped back onto Stage 3 for re-injection into the waste mass, irrigated over the 

surfaces of stage 3 to facilitate partial evaporation or sent to dedicated lined ponds. Leachate 

will only be discharged into the environment in consultation with Council and NT EPA. 

Territoria Civil is responsible for the supervision, operation and maintenance of all wells, 

pumps and distribution pipework for the collection and redistribution of leachate within the 

stage 3 landfill.  

Stormwater management, including the design, construction and maintenance of the surface 

water drainage system on the site, has been designed so that surface water is diverted away 

from the waste wherever possible. Territoria Civil is responsible for management of 

stormwater flowing from the surfaces of all stages, including maintenance of open drains, 

protection works and stormwater structures. 
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3 OBJECTIVE AND SCOPE OF WORK 

NT EPA issued JH with EPL12-08 to authorise landfill activities with the objective to ensure 

landfill operations do not adversely impact the environment. It is a requirement of the 

authorisation that JH develop, from a desktop study, a detailed conceptual site model of the 

proposed premise, and its surrounds and an ecological risk assessment, with an interpretation 

and summary of findings. This ERA addresses this requirement.  

The objective of this ERA is to review and confirm the potential risks to ecological values 

presented by the new CSM. This scope of work will deliver an ERA based on the updated 

CSM for Shoal Bay Waste Disposal Site that evaluates the potential for the flood plain and 

associated ecosystems to be impacted from both surface water runoff and groundwater 

migration of landfill leachate, green waste leachate or spills in hazardous chemical storage 

areas. 
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4 METHODOLOGY 

4.1 Desktop review 

A desktop review of ecological data and literature was undertaken to characterise the broad 

ecological values and identify the potential presence of conservation significant flora and 

fauna species and vegetation communities within the outfall areas. Existing ecological data 

was compiled through review of the following key references: 

 1992 vegetation survey (Dames and Moore) 

 2002 weed and vegetation survey (SMEC) 

 2005 weed and vegetation survey (SMEC) 

 2009 weed survey (Macmahon, now Territoria Civil) 

 2011 ecological assessment of outfall areas (GHD) 

 2015 site observations (AECOM).  

Based on the findings of this review, the potential ecological values of the site were described. 

4.2 Ecological risk assessment 

The ERA process assesses the potential risk posed by contaminant on the local ecosystems. 

There are no relevant quantified guidelines to measure impacts on ecological receptors. It is 

the sensitivity or vulnerability of the environmental value and magnitude of the impact that are 

important. A qualitative risk assessment was used based on AS/NZS 31000:2009 Risk 

Management – Principles and Guidelines. The potential for environmental values (identified in 

section 5.0) to be contaminated by the pathways identified in the CSM was assessed during 

normal and abnormal operations and any potential emergency situations. Criteria used to rank 

the sensitivity and magnitudes of potential impacts are set out in Table 4-1 and Table 4-2 

respectively. 

Table 4-1 Sensitivity criteria 

Sensitivity  Description 

High The environmental value is listed on a recognised or statutory state, national or 
international register as being of conservation significance. 

The environmental value is intact and retains its intrinsic value. 

The environmental value is unique to the environment in which it occurs. It is 
isolated to the affected system/area, which is poorly represented in the region, 
territory, country or the world. 

It has not been exposed to threatening processes, or they have not had a 
noticeable impact on the integrity of the environmental value; contamination would 
have an adverse effect on the value. 

Moderate The environmental value is recorded as being important at a regional level, and 
may have been nominated for listing on recognised or statutory registers. 

The environmental value is in a moderate to good condition despite it being 
exposed to threatening processes. It retains many of its intrinsic characteristics and 
structural elements. 

It is relatively well represented in the systems/areas in which it occurs but its 
abundance and distribution are limited by threatening processes. 
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Sensitivity  Description 

Threatening processes have reduced its resilience to change; consequently, 
changes resulting from contamination may lead to degradation of the prescribed 
value. 

Replacement of losses is possible due to its abundance and distribution. 

Low The environmental value is not listed on any recognised or statutory register. It 
might be recognised locally by relevant suitably qualified experts or organisations 
e.g. historical societies. 

The environmental value is in a poor to moderate condition as a result of 
threatening processes, which have degraded its intrinsic value. 

It is not unique or rare and numerous representative examples exist throughout the 
system/area. 

It is abundant and widely distributed throughout the host systems/areas. 

There is no detectable response to change or change does not result in further 
degradation of the environmental value. 

Replacement of losses is achievable due to its abundance and wide distribution. 

Table 4-2 Magnitude criteria 

Magnitude  Description 

High  An impact that is widespread, long lasting and results in substantial and possibly 
irreversible change to the environmental value. Avoidance through appropriate 
design responses or the implementation of site-specific environmental 
management controls are required to address the impact. 

Moderate  An impact that extends beyond the area of disturbance but is contained within the 
region where the project is being developed. The impacts are short term and result 
in changes that can be ameliorated with specific environmental management 
controls. 

Low A localised impact that is temporary or short term and either unlikely to be 
detectable or could be effectively mitigated through standard environmental 
management controls. 

Negligible Insignificant, such that it may be safely disregarded.  

The level of risk of each environmental impact was assessed by combining the sensitivity and 

magnitude criteria in a risk assessment process as shown in Table 3. The risk of potential 

impact was assessed by estimating sensitivity and magnitude of potential impacts, and 

identifying appropriate mitigation and management controls to reduce the risk to acceptable 

levels to protect the environmental value. 

Table 4-3 Significance matrix 

Magnitude 
Sensitivity 

High Moderate Low 

High Major High Moderate 

Moderate High Moderate Low 

Low Moderate Low Negligible 
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5 ENVIRONMENTAL VALUES 

In June 2011, GHD was commissioned by Council to conduct an ecological assessment, 

including a vegetation survey, of the outfall areas at the site. The outfall areas include:  

 Stage 1 leachate pump (“LMP02”) 

 Stage 3 Drain (“SW2”) 

 Green waste runoff sump (“GWSUMP”).  

Each site was visited and records taken of the dominant vegetation and flora species 

presence, and records were kept of any threatened species of flora and fauna. The general 

status and condition of the habitats and threats to the aquatic environment were assessed with 

reference to similar habitat in and around the landfill that were not subject to the effect of the 

outfall. A summary of GHD’s findings are provided below. 

5.1 Ecology values 

5.1.1 Stage 1 leachate pump outfall area (LMP02) 

The pump is located on the edge of a floodplain, with outfall water likely to flow out and onto 

the flood plain. The soil (clay) on the edge of the floodplain away from the outfall was dry on 

the surface but retained significant moisture immediately below the surface. There was no 

permanent surface water in the general area of the outfall, and no temporary surface water at 

the time of the inspection. Growing plants were lush and healthy.  

Water leaving the outfall during the wet season would flow through naturally occurring open 

woodland of the native Pandanus spiralis. The ground layer vegetation inside the woodland 

was primarily made up of centro (Centrosema molle) (a vine), stinking passionfruit vines 

(Passiflora foetida), and mission grass (Pennisteum polystachion). Acacia auriculiformis and 

Albizia sp. occurred towards the landward margin of the woodland. The floodplain perimeter of 

the woodland was bounded by thick growth of Ludwigia hyssopifolia, mission grass and 

various small shrubs. Mission grass, stinking passion fruit and centro are introduced plant 

species.  

No threatened species were observed. 

5.1.2 Stage 3 drain (currently decommissioned) (SW2) 

The drain outfall was located on the edge of a floodplain, with outfall water likely to flow out 

and onto the flood plain. The soil (clay) on the edge of the floodplain away from the outfall was 

dry on the surface but retained some moisture immediately below the surface. There was no 

permanent surface water in the general area of the outfall, and no temporary surface water at 

the time of the inspection. Understory plants were senescing as is usual for drying sites early 

in the dry season. 

Water leaving the outfall during the wet season would flow through naturally occurring open 

woodland of the native Pandanus spiralis. The ground layer vegetation inside the woodland 

included Gamba grass (Andropogon gayanus) and mission grass with stinking passionfruit 

vines (Passiflora foetida). Gamba grass, mission grass, and sticking passion fruit are 

introduced weed species. 
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No threatened species were observed. 

5.1.3 Green waste runoff sump (GWSUMP) 

The drain outfall is located on the edge of grassland, with outfall water likely to flow out and 

onto the grassland. The soil (clay) on the edge of the grassland away from the outfall was dry 

on the surface and retained little moisture immediately below the surface. There was no 

permanent surface in the general area of the outfall, and no temporary surface water at the 

time of the inspection. Understory plants were senescing as is usual for drying sites early in 

the dry season.  

Water leaving the outfall during the wet season would flow through grassland composed 

largely of Gamba grass (Andropogon gayanus) and mission grass. The drain does not lead to 

pandanus woodland although there are a few scattered pandanus.  

No threatened species were observed. 

5.1.4 Summary of ecology values 

The dominating feature of the ecology of the three outfall areas is the dominating presence of 

introduced species of plant: most notably Gamba grass and mission grass, Centro and 

stinking passionfruit. This is supplemented with additional species, especially at the Stage 1 

Pump. Stage 1 was the first stage of the landfill. The dominance of introduced plants is a 

characteristic of the area, not just the landfill location. The photos on the following page 

provide vistas of the surrounding area on and off the landfill area showing the overwhelming 

presence of introduced weeds, particularly mission and Gamba grasses. 

The landfill is a focus for Darwin residents seeking to dispose of their garden refuse. It is 

inevitable that propagules have and will continue to escape and colonise areas adjacent to the 

landfill. Moist areas such as those chosen for the Stage 1 and Stage 3 outfalls are particularly 

prone to invasion by cultivars. 

The dominance of introduced plants is not caused by the outfalls.  

Flows from the outfalls are apparently largely restricted to the wet season and are likely to be 

highly diluted by natural flows and rainfall, possibly limiting potential for accumulation of 

contaminants. The outfalls seem unlikely to pose a risk to the seasonally aquatic floodplain 

environment. Growth of plants at the Stage 1 pump where soils were moist was lush and 

seemingly healthy. The two drier sites had large biomasses of naturally senescing introduced 

weeds.  

The native habitats around the outfalls do not seem likely to provide optimum habitat for native 

threatened species. 

A summary of flora species recorded from the Project area is provided below in Table 5-1. 
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Table 5-1 Flora species recorded from the site 

Species Name Status Predominant 

habitat 

Data Source 

Acacia auriculiformis Native Terrestrial GHD, 2011 

Aeschynomene americana Introduced Wetland Macmahon, 2009 

Albizia sp. Native Terrestrial GHD, 2011 

Alysicarpus vaginalis Introduced Terrestrial Macmahon, 2009 

Andropogon gayanus Introduced Terrestrial GHD, 2011 

Avicennia marina Native Wetland Dames & Moore, 1992 

Centrosema molle Introduced Terrestrial GHD, 2011 

Ceratopteris thalictroides Native Wetland Dames & Moore, 1992 

Chloris inflata Introduced Terrestrial Macmahon, 2009; 

Dames & Moore, 1992 

Crinum sp. Native Wetland Dames & Moore, 1992 

Cyperus javanicus Native Wetland Dames & Moore, 1992 

Desmodium tortuosum Introduced Terrestrial Macmahon, 2009 

Dichanthium tenuiculum Native Terrestrial Dames & Moore, 1992 

Echinochloa colona Introduced Terrestrial Dames & Moore, 1992 

Eriachne burkittii Native Wetland Dames & Moore, 1992 

Euphorbia heterophylla Introduced Terrestrial Macmahon, 2009 

Euphorbia hirta Introduced Terrestrial Macmahon, 2009 

Fimbristylis acuminata Native Wetland Dames & Moore, 1992 

Fimbristylis littoralis Native Wetland Dames & Moore, 1992 

Fimbristylis sp. Native Wetland Dames & Moore, 1992 

Fuirena ciliaris Native Wetland Dames & Moore, 1992 

Imperata cylindrica Native Terrestrial Dames & Moore, 1992 

Ipomoea coptica Native Terrestrial Dames & Moore, 1992 

Ischaemum australe 

arundinaceum 

Native Wetland Dames & Moore, 1992 

Leucaena leucocephala Introduced Terrestrial Macmahon, 2009 

Ludwigia hyssopifolia Native Wetland GHD, 2011 

Ludwigia octovalvis Native Wetland Dames & Moore, 1992 

Ludwigia perennis Native Wetland Dames & Moore, 1992 

Malachra fasciata lineariloba Introduced Terrestrial Dames & Moore, 1992 

Melaleuca nervosa Native Wetland Dames & Moore, 1992 

Merremia aegyptia Introduced Terrestrial Macmahon, 2009 

Murdannia graminea Native Wetland Dames & Moore, 1992 

Pandanus spiralis Native  Wetland GHD, 2011 

Panicum trachyrhachis Native Wetland Dames & Moore, 1992 

Paspalum scrobiculatum Introduced Wetland Dames & Moore, 1992 

Passiflora foetida Introduced Terrestrial GHD, 2011, 

Macmahon, 2009; 

Dames & Moore, 1992 

Pennisetum pedicellatum Introduced Terrestrial Macmahon, 2009 

Pennisetum polystachion Introduced Terrestrial GHD, 2011; SMEC, 

2005 

Schoenoplectus litoralis Native Wetland Dames & Moore, 1992 
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Species Name Status Predominant 

habitat 

Data Source 

Senna obtusifolia Introduced Terrestrial Macmahon, 2009; 

SMEC 2005 

Sida acuta Introduced Terrestrial SMEC, 2005 

Sida cordifolia Introduced Terrestrial SMEC, 2005 

Stachytarpheta cayennensis Introduced Terrestrial SMEC, 2005 

Stylosanthes hamata Introduced Terrestrial Macmahon, 2009 

Vernonia cinerea Native Terrestrial Dames & Moore, 1992 

Vigna lanceolata filiformis Native Terrestrial Dames & Moore, 1992 

Whiteochloa airoides Native Terrestrial Dames & Moore, 1992 
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6 ECOLOGICAL RISK ASSESSMENT 

Based on the methodology in Section 4.0, the ERA presented in Table 6-1 has been 

developed using potential impacts, receptors and mitigation measures described below. 

6.1 Potential impacts 

The revised CSM (URS, 2015) for the site identified the following sources of contamination 

with the potential to impact the waters of the floodplain east of the Site and their flora and 

fauna ecosystems: 

 Landfill leachate from the degradation of waste contained within the former and current 

landfilled waste cells and the lined leachate storage pond. 

 Green waste leachate from green waste storage and composting activities in the south-

west area of the site. 

 Spills and/or leaks from stored chemicals at the chemical storage facility (at the south end 

of the site). 

A release of leachate into the environment could potentially impact on the groundwater on site, 

and eventually off site (with groundwater movement) towards Shoal Bay.  

The hydraulic gradient of the groundwater system reduces from the edge of the landfill 

eastwards towards the coast, as shown in (Figure 5, URS 2015).  The hydrogeological 

investigation indicated that the hydraulic conductivities are variable.  The greatest hydraulic 

conductivity values are around 0.5 m/day and the hydraulic gradient beyond the edge of the 

landfill is around 0.001.  Therefore the Darcy velocity is 0.005 m/day and the particle velocity 

is 0.002 m/day, assuming a porosity of 25%.  This means effectively that the leachate plume is 

migrating at a rate of 0.7 m/year.  With the influence of attenuation through cation exchange 

(adsorption) and dilution, the effect at the nearest receptor in the coastal fringe is greatly 

diminished. 

Stormwater that comes in contact with waste could travel off site and either seep into the soil 

or accumulate in surface water and potentially impact on native vegetation or local wildlife 

(through consumption) or, during floods, move into the floodplains and ultimately into Shoal 

Bay. However, due to natural attenuation, it is unlikely that leachate from the landfill would be 

detectable in the waters of Shoal Bay and/or impact on the marine aquatic environment.  

Water Quality Objectives for the Darwin Harbour Region (NRETAS, February 2010), provide 

relevant indicators, guideline levels and Water Quality Objectives (ANZECC 2000, 95% 

species protection for marine waters) to maintain the health of aquatic ecosystems. 

6.1.1 Assessment of Leachate Impact 

The impact of leachate on groundwater can be assessed through comparison of the ratios 

between leachate (L) ions, such as K
+
, NH4

+
 and NO3

-
 and ions that are more prevalent in 

natural (N) groundwaters (Ca
2+

, Na
+
 and Mg

2+
).  The ratio is determined as follows: 

L/N = (K
+ 

+ NH4
+
 + NO3

-
) / (Ca

2+
 + Na

+
 + Mg

2+
) *100 

The L/N ratio is generally less than 10 for natural groundwaters whereas leachate or leachate 

impacted groundwaters exhibit a ration greater than 10. 

The L/N ratios are plotted in Chart 6-1 below. 
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Chart 6-1 L/N Ratios – Shoal Bay Monitoring Bores 

The plot shows that most bores exhibit natural groundwater quality, but GW6-12, GW6-30, 

GW12-30 and GW13-12 all exhibit chemistry indicative of leachate impacts. 

This ERA assesses the potential for these contamination sources to impact on ecological 

receptors via pathways that include (but are not necessarily limited to):  

 Infiltration of leachate, leachate impacted or otherwise impacted water to the groundwater 

system 

 Overland drainage of leachate, leachate impacted or otherwise impacted water to surface 

water bodies (i.e. via seepage through landfill or off the green waste area and/or tide 

waters entering flood plain) 

 Potentially contaminated groundwater base flow or discharge (from LMP02, SW2 or 

GWSUMP) to flood plain and associated ecosystem. 

As the area is quite inaccessible, it is considered unlikely that the general public would come 

in contact with any contaminated surface water, and as a result, the following pathways are 

not relevant to the ERA. 

 Direct or indirect exposure to water users of groundwater / surface water usage for 

beneficial uses precluded by contaminants of potential concern, particularly downgradient 

of the site; and 

 Direct exposure (dermal contact, accidental ingestion) of on-site personnel and visitors to 

leachate, leachate impacted waters or otherwise impacted waters. 

6.2 Receptors 

The waters of the floodplain east of the site and the Hayes Creek floodplain west of the site 

and their flora and fauna ecosystems are potential receptors for contaminants migrating off 

site as a result of potential site activities.  

As described in Section 5.0, the ecology values of the site are dominated by introduced flora 

species. No threatened flora or fauna species were recorded during the field surveys and the 
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habitat values of the project area are considered unlikely to provide optimum habitat for 

threatened species. 

The flora species of the site have been categorised into terrestrial and wetland receptors 

(Table 5-1). These broad categories allow a high level assessment of potential impacts to 

ecology values. 

6.3 Mitigation 

The Project Environmental Management Plan (PEMP) (Territoria Civil, 2011) for Shoal Bay 

Waste Disposal Site provides a framework for implementing environmental management 

practices and procedures to manage and minimise potential environmental impacts from 

landfill activities.  

The following environmental control plans provide detailed mitigation and monitoring 

measures for management of specific environmental issues considered in this ERA.  

 Water quality environmental control plan 

 Stormwater erosion and sediment control environmental control plan 

 Wastes, litter and hazardous substances environmental control plan 

 Potential environmental nuisance issues environmental control plan 

 Flora and weed environmental control plan  

 Pest and vector environmental control plan. 

Outcomes of this ERA will inform future revisions of the PEMP. 
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Table 6-1 Ecological risk assessment 

Potential impact Receptor Sensitivity 
Pre-mitigated risk 

Mitigation measures 
Residual risk 

Magnitude Significance Magnitude Significance 

Infiltration of leachate, 

leachate impacted or 

otherwise impacted water to 

the groundwater system 

Terrestrial Low Moderate Low - Waste only accepted into the lined cells. Only inert 

waste is accepted in unlined cells. 

- Apply daily cover, temporary cover and capping.  

- Install diversion control measures as appropriate to 

separate clean stormwater from operational areas 

(such as bunds, swales, grading). 

- Maintain and repair leachate collection systems as 

required. 

- Daily and/ or weekly visual inspections by Supervisor 

and HSEQ Advisor. 

- Daily monitoring of the leachate collection system to 

ensure it is functioning appropriately: 

 No leachate springs  

 No leachate moving off site  

 Leachate pumps working  

 Any leachate pumped back onto Stage 1 and 3 

infiltrating back into landfill areas and not draining 

off site.  

- In case of leachate has the potential to contaminate 

groundwater, surface water or migrate off site, notify 

and liaise with Council and NT EPA and develop an 

appropriate action plan. For example repair any batter 

erosion, monitor the water quality, improve the 

leachate collection system, etc. 

- Additional inspection of leachate control structures 

after storm events. 

- Implement groundwater monitoring program.  

 

 

 

 

 

 

Low Negligible  

Wetland Moderate  Moderate Moderate Low Low 

Overland drainage of 

leachate, leachate impacted 

or otherwise impacted water 

to surface 

water bodies (i.e. via 

seepage through landfill or 

off the green waste area 

and /or tide waters entering 

flood plain) 

Terrestrial Low Moderate Low Low Negligible  

Wetland Moderate Moderate Moderate Low Low 

Potentially contaminated 

groundwater base flow or 

discharge (from LMP02, 

SW2 or GWSUMP) to flood 

plain and associated 

ecosystem 

Terrestrial Low Moderate Low Low Negligible  

Wetland Moderate Moderate Moderate Low Low 
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Potential impact Receptor Sensitivity 
Pre-mitigated risk 

Mitigation measures 
Residual risk 

Magnitude Significance Magnitude Significance 

Spills and/or leaks of stored 

chemicals 

Terrestrial Low Moderate Low - Hazardous substances on site to be stored 

appropriately within bunded and impervious areas in 

accordance with MSDS. Diesel Tank storage to meet 

AS 1940. 

- Any leaking container will be placed into a larger 

container, and placed in the chemical storage unit 

immediately.  

- When 40% available capacity left, Territoria Civil 

contacts Council for appropriate disposal. 

- Follow the Project Emergency Response Plan for 

emergency situations such as spills (including 6 

monthly drills). 

- Unidentified or unlisted chemicals are not accepted 

unless special approval from Council and NT EPA. 

- Illegal dumped materials should be stored in chemical 

storage unit immediately.  

- The waste oil tank is maintained by Territoria Civil on 

a concrete surface and steel bund area, and spills 

cleaned up. Council to empty the tank regularly to 

avoid overfilling. 

Low Negligible  

Wetland Moderate Low Low Low Low 
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7 CONCLUSIONS AND RECOMMENDATIONS 

This ERA has been prepared using available information on site conditions, ecology values 

and landfill activities to assess the potential risk for ecology receptors to be impacted 

(contaminated) according to the new CSM (URS, 2015). The ERA demonstrates that sufficient 

mitigation and monitoring measures have been identified in PRMP to manage risks to 

acceptable level. Where a trend towards increasing contaminant levels in groundwater or 

surface waters is detected, Territoria Civil will report in the Quarterly Environment Reports and 

liaise with Council and NT EPA as appropriate.
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