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Executive summary 
The proposal 
Transport for NSW (Transport) is proposing to construct a new bridge over Marshalls 
Creek (the proposal). The proposal is located within the Wagga Wagga Local 
Government Area on the Sturt Highway in East Wagga Wagga. 
Key features of the proposal include: 

• establishing site and compound 
• relocating services including underboring 
• installing waterway controls 
• installing instream crossings for construction access 
• carrying out earthwork and construction of crane pads 
• relocating a bus stop 
• diverting shared path access around the site 
• installing temporary pedestrian crossing 
• partially demolishing the bridge and constructing the wider bridge in 

two stages 
• installing stormwater drains 
• milling of pavement 
• constructing pavement 
• installing road furniture 
• carrying out revegetation and site rehabilitation. 

Construction is expected to start in mid-2022 and would take 12 to 16 months to 
complete. 

Need for the proposal 
Marshalls Creek Bridge was built in 1963. The bridge is a twin-span, two-lane concrete 
plank bridge, which is about 18 metres long and 8.5 metres wide. There is a 
1.5-metre pedestrian footpath on the southern side (upstream side) of the bridge. 
The current pedestrian footpath is narrow and not separated from traffic by a barrier. 
This section of the Sturt Highway is currently a bottle neck, narrowing from four to 
two lanes at the bridge. This generates traffic congestion and safety issues for road 
users. 
In August 2018, the NSW Government committed $30 million towards a Wagga 
Wagga Roads Upgrade Package. This included upgrading Olympic Highway 
intersections either side of Gobbagombalin Bridge and the Marshalls Creek 
Bridge replacement. This proposal is funded under that $30 million commitment. The 
proposal would improve road safety and increase efficiency leading to improved 
productivity and less congestion at Marshalls Creek Bridge. 

Proposal objectives 
The objectives of the proposal are to: 
• improve road safety and traffic flow along the Sturt Highway 
• improve pedestrian/cyclist safety and access across the bridge. 



Options considered 
Five options were considered for the Marshalls Creek Bridge proposal. Options focused 
on a bridge or culvert, the number of spans and choice of girder as shown below: 

 Option 1: three x 10m span pre-stressed concrete plank (PSC) bridge with 380mm 
deep planks 

 Option 2: two x 15m span PSC plank bridge with 600mm deep planks 
 Option 3: one x 30m span bridge with 1500mm deep bulb-T 
 Option 4: two uneven spans (12m and 18m) with 700mm deep planks 
 Option 5: six cell reinforced concrete box culvert (3600mm span x 3600mm high) 
Option 1, a three x 10m span bridge, is the preferred option. Although 
construction activities would occur ‘on-line’ and alongside live traffic, this option 
ultimately offers improved motorist, pedestrian/cyclist safety and accessibility, 
while minimising the construction footprint. 
The preferred option would meet the proposal objectives, providing a four-lane bridge 
with a shared path, a footpath and safety barriers. This option would improve road user 
safety and traffic flow and meet flood considerations. 

Statutory and planning framework 
The proposal is for a road infrastructure facility and is to be carried out by or on behalf 
of Transport. The proposal can be assessed under Division 5.1 of the 
Environmental Planning and Assessment Act 1979 (EP&A Act). Development consent 
from council is not required. 
The proposal would be unlikely to cause a significant impact on the environment. 
Therefore, it is not necessary for an environmental impact statement to be prepared and 
approval to be sought from the Minister for Planning and Public Spaces under Division 
5.2 of the EP&A Act. A Biodiversity Development Assessment Report or Species Impact 
Statement is not required. 
The proposal is not likely to have a significant impact on matters of national 
environmental significance or the environment of Commonwealth land within the 
meaning of the Environment Protection and Biodiversity Conservation Act 1999. A 
referral to the Australian Government Department of Agriculture, Water and Environment 
is not required. 

Community and stakeholder consultation 
Wagga Wagga City Council (WWCC) and the NSW State Emergency Service 
(SES) have been consulted about the proposal in accordance with Part 2 of 
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP). Appendix B 
contains an ISEPP consultation checklist that documents how ISEPP consultation 
requirements have been considered. 
In addition, Riverina Water County Council (RWCC), Narellan Pools and Busabout have 
been consulted during the development of the project about potential impacts to their 
property and assets. General agency consultation was carried out with NSW Department 
of Primary Industries (NSW DPI). 
Issues that have been raised as a result of this consultation are outlined in Appendix D. 

Environmental impacts 
The main environmental impacts of the proposal are: 



Biodiversity 
The study area is comprised of Plant Community Type (PCT) 5; River Red Gum 
herbaceous-grassy very tall open forest wetland and exotic vegetation. No threatened 
species were identified in the proposal area. Habitat within the construction footprint was 
considered suitable for one threatened flora species and seven threatened fauna 
species. 
The proposed work would require the removal of up to 0.20ha of native vegetation (PCT 
5), including two hollow bearing trees. The proposal would also require the disturbance 
of about 0.30ha of exotic vegetation and 0.15ha of planted native vegetation. 
The proposal would involve the removal of scour protection rock, aquatic vegetation, 
and creek bed gravels along the banks and within the creek. 
The proposal would avoid impacts whenever possible and a flora and fauna 
management plan would be implemented to further avoid and minimise biodiversity 
impacts. No significant impact on threatened species or communities protected under 
the BC Act or EPBC Act is likely. 

Hydrology, flooding and water quality 
The proposal involves construction activities within Marshalls Creek, which flows to the 
Murrumbidgee River. Marshalls Creek is classified as a fourth order stream under 
the Strahler (1952) method and is identified as key fish habitat. The construction 
footprint is located within a flood prone area. 
During construction there is potential for construction material, chemicals (from 
construction, refuelling, concrete curing or plant failure), and sediment-laden runoff from 
disturbed areas to enter the creeks. The removal of vegetation within the development 
footprint may destabilise the banks and potentially result in exposure of soils to erosion, 
causing sedimentation of the waterway. The risk of impact to water is likely to be short 
term, localised, and is unlikely to lead to a noticeable deterioration in water quality either 
locally or downstream. The risks are readily minimised or avoidable and manageable 
through the implementation of standard construction environmental controls. These 
controls would include implementing a soil and water management plan. 
Flooding of the site during the work is possible. In the instance of a flood, a warning 
would be issued by the NSW State Emergency Service (SES) on expected impacts of 
flooding in the Wagga Wagga LGA (NSW SES 2019). Flash flooding warnings are issued 
within 6 to 24 hours to provide time to move plant and equipment to be above the 
Probable Maximum Flood height (PMF) (NSW SES 2019). A Flood Management Plan 
is to be prepared and implemented during construction. 

Traffic and transport 
During the early phase of construction, single (partial) lane closure of the bridge and 
approaches would be required. The lane closure would allow the removal of the 
pedestrian footpath on the southern side of the bridge. Temporary traffic barriers and 
speed restrictions of 30km/h would be installed, if necessary, to separate the 
construction site from passing traffic. 
It is anticipated that temporary detours would be required at night (10-15 nights) during 
construction. Where this occurs a detour route would be established using the Sturt 
Highway, Eunony Bridge Road, Byrnes Road, Merino Road and the Olympic Highway 
for heavy vehicles, and Lake Albert Road and Kooringal Road for local traffic. 
To manage traffic flow during construction, a Traffic Management Plan (TMP) would be 
prepared in accordance with the ‘Traffic Control at Work Sites Manual’ (Transport for 
NSW, September 2020) and current Transport Specification G10 – Control of Traffic, 
before commencement of construction’. The plan would provide details of traffic 



management to be implemented during construction and how to manage traffic flow and 
driving conditions during construction. 
No noticeable impacts would occur to traffic volumes on the local roads following the 
completion of the work. The work would result in improved traffic flow and reduced 
congestion in the vicinity of Marshalls Creek Bridge. 

Noise and vibration 
A quantitative construction noise assessment was prepared in accordance with the NSW 
Interim Construction Noise Guideline (2009) and NSW Noise Policy for Industry (NPfI) 
(NSW EPA 2017). 

The predicted noise level for the proposed work was calculated using Transport for 
NSW’s Construction Noise Estimator. Five construction scenarios were modelled: 
bridge removal, bridge construction, pavement milling, operation of compound site and 
girder installation and stich pouring. 
During standard working hours, it is predicted there would be no sensitive receivers 
affected by the work. Parts of a nearby caravan park would experience a 
moderate impact. During out of hours work, it is predicted the caravan park would 
experience a moderate impact with the front section of the caravan park likely to 
experience highly intrusive noise. Residential receivers within 350m would 
experience a minor exceedance during night work. 
Mitigation measures to minimise impact on potentially affected receivers include 
conducting a letterbox drop, phones calls and providing duration respite. 
The proposed work is likely to generate vibration impacts during construction, especially 
when driving the bridge piles and using vibratory rollers during road construction. It is 
possible for a building at 86 Hammond Avenue to experience cosmetic damage during 
construction. A building condition report would be needed to be carried out prior to 
start of work. A construction Noise and Vibration Management Plan would 
also be implemented to minimise the impact of construction vibration. 
No impact from operational noise or vibration is likely. 

Matters of national environmental significance and Commonwealth land 
The proposal is not likely to have a significant impact on matters of national 
environmental significance or the environment of Commonwealth land within 
the meaning of the Environment Protection and Biodiversity Conservation Act 
1999. A referral to the Australian Government Department of Agriculture, Water and 
Environment is not required. 

Justification and conclusion 
The proposed replacement of the bridge over Marshalls Creek located along the Sturt 
Highway in Wagga Wagga would improve the safety of road users and reduce traffic 
congestion. 
The REF has examined and taken into account to the fullest extent possible all matters 
affecting or likely to affect the environment by reason of the proposed activity. This has 
included consideration of conservation agreements and plans of management under the 
NPW Act, biodiversity stewardship sites under the BC Act, wilderness areas, areas of 
outstanding value, impacts on threatened species, ecological communities and their 
habitats as well as other protected fauna and native plants. It has also considered 
potential impacts to matters of national environmental significance listed under the EPBC 
Act. 



A number of potential environmental impacts from the proposal have been avoided or 
reduced during the concept design development and options assessment. The proposal 
as described in the REF best meets the project objectives but would still result in some 
impacts on biodiversity, hydrology, traffic, and noise. Safeguards and management 
measures as detailed in this REF will ameliorate or minimise these expected impacts. 
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1 Introduction 
Transport for NSW (Transport) is proposing to construct a new bridge over Marshalls Creek (the proposal). 
The proposal is located within the Wagga Wagga Local Government Area (LGA) on the Sturt Highway 
(HW14) in East Wagga Wagga. The Sturt Highway is a major link between Sydney and Adelaide. The location 
of the proposal is shown in Figure 1-1 and an overview of the proposal is provided in Figure 1-2. Section 3 
describes the proposal in more detail. 
The proposal involves r e p l a c i n g  the existing two-lane bridge with a four-lane bridge and the 
widening of bridge approaches. The new bridge would comprise four 3.5- metre lanes, two 2.5 
metre shoulders and a 3-metre-wide shared path and 1.8-metre-wide footpath on the upstream 
side and downstream side, respectively. There would be a separate footpath linking to the road 
footpaths on the downstream side. Construction of the new bridge would result in improved traffic flow 
and road user and pedestrian safety. The existing bridge would be demolished in stages to allow new 
bridge construction. The proposal is planned to start in mid-2022 and would be constructed over 12 to 16 
months. 
Key features of the proposal include: 
• relocating services and utilities 
• removing vegetation 
• installing waterway controls, which may include coffer dams 
• carrying out earthwork, including excavation in a waterway 
• relocating a bus stop 
• building a temporary pedestrian crossing and pathway 
• building a temporary crane pad 
• demolishing and rebuilding the bridge in two stages 
• milling of pavement 
• removing and installing stormwater drains 
• removing and installing flood gates 
• building pavement 
• installing road furniture 
• rehabilitating the site. 
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Figure 1-1 Location of the proposal 
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Figure 1-2 The Proposal Area 
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1.1 Purpose of the report 
This review of environmental factors (REF) has been prepared by NGH on behalf of Transport for NSW 
Regional and Outer Metropolitan. For the purposes of these works, Transport for NSW is the proponent and 
the determining authority under Division 5.1 of the Environmental Planning and Assessment Act 1979 (EP&A 
Act). 
The purpose of the REF is to describe the proposal, to document the likely impacts of the proposal on the 
environment, and to detail mitigation and management measures to be implemented. 
The description of the proposed work and assessment of associated environmental impacts has been 
undertaken in the context of clause 228 of the Environmental Planning and Assessment Regulation 2000, 
the factors in Is an EIS Required? Best Practice Guidelines for Part 5 of the Environmental Planning and 
Assessment Act 1979 (Is an EIS required? guidelines) (DUAP, 1995/1996), Roads and Related Facilities EIS 
Guideline (DUAP 1996), the Biodiversity Conservation Act 2016 (BC Act), the Fisheries Management Act 
1994 (FM Act), and the Australian Government’s Environment Protection and Biodiversity Conservation Act 
1999 (EPBC Act). 
In doing so, the REF helps to fulfil the requirements of: 

 Section 5.5 of the EP&A Act including that Transport for NSW examine and take into account to the fullest 
extent possible, all matters affecting or likely to affect the environment by reason of the activity 

The findings of the REF would be considered when assessing: 

 Whether the proposal is likely to have a significant impact on the environment and therefore the necessity 
for an environmental impact statement to be prepared and approval to be sought from the Minister for 
Planning and Public Spaces under Division 5.2 of the EP&A Act 

 The significance of any impact on threatened species as defined by the BC Act and/or FM Act, in section 
1.7 of the EP&A Act and therefore the requirement for a Species Impact Statement or a Biodiversity 
Development Assessment Report 

 The significance of any impact on nationally listed biodiversity matters under the EPBC Act, including 
whether there is a real possibility that the activity may threaten long-term survival of these matters, and 
whether offsets are required and able to be secured 

 The potential for the proposal to significantly impact any other matters of national environmental 
significance or the environment of Commonwealth land and the need, subject to the EPBC Act strategic 
assessment approval, to make a referral to the Australian Government Department of Agriculture, Water 
and the Environment for a decision by the Commonwealth Minister for the Environment on whether 
assessment and approval is required under the EPBC Act. 

The following definitions are used in this REF: 
The Proposal: all work involved in the implementation and operation of the work described in this REF. 
Operational footprint: the area of land directly impacted for the operation of the Proposal. 
Construction footprint: the area of land directly impacted for the construction of the Proposal. This includes 
ancillary compound and stockpile sites. 
Study area: Area assessed as part of this report and the site visit. 
Locality: Area within 10km of the construction footprint. 
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2 Need and options considered 

2.1 Strategic need for the proposal 
Marshalls Creek Bridge (B5504) is located on the Sturt Highway (HW14) in East Wagga Wagga over 
Marshalls Creek. The Sturt Highway is a major link between Sydney and Adelaide and a major arterial road 
for Wagga Wagga. 
The bridge was built in 1963 and is a twin span two lane concrete plank bridge, approximately 18 m long and 
8.5 m wide. There is a 1.5 m pedestrian footpath on the southern side (upstream side) of the bridge. The 
current pedestrian footpath is narrow and not separated from adjacent traffic by a barrier. The existing bridge 
has spill-through abutments. There is a pedestrian and bicycle underpass next to the western abutment. The 
shared pedestrian and bicycle path at this location forms part of the Wiradjuri Walking Track. The Wiradjuri 
Walking Track at this location provides connectivity for pedestrians and cyclists between central Wagga 
Wagga and Lake Albert. This section of the Sturt Highway is currently a bottle neck to road users as the 
highway narrows from four to two lanes at the bridge and generates traffic congestion and safety issues. 
In August 2018, the NSW Government committed $30 million towards a Wagga Wagga Roads Upgrade 
Package. This included upgrading Olympic Highway intersections either side of Gobbagombalin Bridge and 
Marshalls Creek Bridge replacement. This proposal is funded under the same $30 million commitment. The 
proposal would improve safety, increase efficiency, productivity and reduce congestion at the Marshall Creek 
Bridge. 

2.2 Limitations of existing infrastructure 
The noted limitations of the existing infrastructure are: 

 Traffic merging/diverging from four lanes to two and back to four 
 Limited pedestrian access 
 No safety barrier between adjacent traffic and footpath 
 No provision for cyclists on the bridge 

2.3 Proposal objectives and development criteria 

Proposal objectives 
The objectives of the proposal include: 

 Improve road safety and traffic flow along the Sturt Highway 
 Improve pedestrian/cyclist safety and access across the bridge 

Development criteria 
The development criteria for the proposal includes: 

 Maintain through traffic during construction 
 Improve road safety and remove constriction on the bridge 
 Improve pedestrian and cyclist safety and access 
 Increase or maintain existing waterway area 
 Maintain vertical clearance required for the pedestrian and cycle underpass 
 Maintain existing horizontal and vertical road/bridge alignment 
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2.4 Alternatives and options considered 
In addition to the base case, do nothing, five options were considered for replacing the bridge. Options 
concentrated on the bridge or culvert, number of spans and choice of girder as shown below: 

 Option 1: 3 x 10m span Pre-Stressed Concrete plank (PSC) bridge with 380mm deep planks 
 Option 2: 2 x 15m span PSC plank bridge with 600mm deep planks 
 Option 3: 1 x 30m span bridge with 1500mm deep Bulb-T 
 Option 4: 2 uneven spans (12m and 18m) with 700mm deep PSC planks 
 Option 5: 6 cells x 3600mm span x 3600mm high Reinforced Concrete Box Culvert 

Using Super T girders allowed a longer span but were considerably deeper causing environmental impacts 
in Marshalls Creek. 

Methodology for selection of the preferred option 
The major points of difference between the options are impacts to Marshalls Creek, cost, and constructability. 
Table 2.4-1 below summarises each option. 
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Table 2.4-1 Comparison of construction options. 

Option Girder type/ 
Culvert 

Girder Depth/ 
Culvert size 

(mm) 

Total depth of 
super 

structure (mm) 

No. of 
span/cells 

Span 
length (m) 

Bridge 
length (m) 

No. of 
piers 

Piles 
located in 
Marshalls 

Creek? 

Available 
waterway 
area (m2) 

Existing Concrete 
plank 381 572 2 9 18 1 Yes 67.2 

Option 1 PSC plank 380 970 3 10 30 2 No 86.3 

Option 2 PSC plank 600 1,190 2 15 30 1 Yes 81.6 

Option 3 Bulb - tee 1,500 2,130 1 30 30 0 No 59.4 

Option 4 PSC plank 700 1,290 2 1,218 30 2 No 76.4 

Option 5 PSC plank 3,600 x 3,600 - 6 3.6 21.6 - N/A 77.7 

Options 1 through to 4 would provide a 30m long, 27m wide bridge compared to the existing 18 x 8.5 m structure. The proposal would be constructed under 
traffic with only temporary whole of bridge closures allowed. To accommodate traffic the construction would be staged with half of the new structure demolished 
and constructed at a time. Traffic switched from the old section to the new bridge before demolition and construction of the second half. 

The length of the longer Prestressed Concrete (PSC) planks and the Super T units is unsuitable due to site constraints including overhead power lines. As such 
these options have limitations and risks associated with safety and constructability. 

Option 5 uses Reinforced Concrete Box Culvert (RCBC) or Slab Linked Box Culvert (SLBC) units to construct a 21.6m long, 27m wide structure. Again, the 
structure would be constructed in two stages to maintain constant traffic flow. 

7 



Analysis of options 
Option 1 - 3 x 10 m span Pre-Stressed Plank (PSC) Bridge with 380mm deep planks. 
The work required involves the construction of a three-span bridge with 380mm deep planks. 
Advantages: 

 Spacing of piers can avoid clashing with existing piles 
 No pile cap required 
 Simple construction procedure 

Disadvantages: 

 Staged construction needs more traffic staging 
 Increased bridge width to cater for staged construction 

Option 2 - 2 x 15m span PSC bridge with 600mm deep planks. 
The work required involves the construction of a two-span bridge with 600mm deep planks. 

 Advantages: 
 Reduced span number 
 Single pier 
 Familiar construction procedure 

Disadvantages: 

 Requires a larger crane to lift heavy girders 
 Increased substructure size 
 Pier in the middle of water requires more environmental management 
 Location of new pier may clash with existing pile in Marshalls Creek 

Option 3 - 1 x 30m span bridge (1500mm deep bulb-tee). 
The work required involves the construction of a single span bridge with 1500mm deep Super T (Bulb T). 
Advantages: 

 Single span 
 No pier required 
 Quick construction process 
 Familiar construction procedure 
Disadvantages: 

 Limited supplier 
 Increased depth and number of substructures 
 Requires heavy crane to lift Super T 
 Reduces existing waterway area 
 Reduces vertical clearance for shared pedestrian underpass 

Option 4 – Two uneven spans (12m and 18m) with 700mm deep planks. 
The work required involves the construction of a two-span bridge with 700mm deep planks and uneven 
spans. 
Advantages: 

Marshalls Creek Bridge Replacement 
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 Reduced span number 
 Single pier 
 Familiar construction procedure 

Disadvantages: 

 Custom plank required for unequal span 
 Requires heavy crane to lift girder 
 Requires deep excavation to maintain vertical clearance underpass 
 Increased depth and number of substructures 
 Requires heavy crane to lift girder 

Option 5 – Six cell x 3600mm span x 3600mm high RCBC. 
The work required involves the construction of base slab and installation of six 3600mm span x 3600 high 
Reinforced Cement Box culvert. 
Advantages: 

 Require less structural maintenance 

Disadvantages 

 Larger volumes of cut and fill required 
 Excavation of Marshalls Creek bed and banks 
 Stringent environmental requirements 
 Construction and environmental footprints are larger 
 High risk due to staged excavation 
 Susceptible to debris blockage and scouring 
 No increase in waterway area 
 Complex arrangement for pedestrian and cycleway underpass 

2.5 Preferred option 
Option 1, a 3 x 10m span bridge, is the preferred option. Although construction activities would occur ‘on-line’ 
and adjacent to live traffic, this option ultimately offers improved motorist, pedestrian/cyclist safety and 
accessibility, whilst minimising construction footprint. 

The preferred option would meet the proposal objectives providing a four-lane bridge including shared path 
and safety barrier that would improve road user safety and traffic flow and flood considerations. This option 
would also improve pedestrian/cyclist safety and access. 
Reasons for adopting this option include: 

 Best meets the proposal objectives 
 Provides greater assurance of improved road safety 
 Improves safety and access of pedestrian/cyclist 
 Extend existing waterway area 
 Constructible design and construction staging 

Marshalls Creek Bridge Replacement 
Review of Environmental Factors 9 



Table 2.5-1 Expected environmental outcomes 

Energy management Expected Outcome 

To use Transport’s energy sources more efficiently  The proposal would improve network efficiency by saving 
and reduce greenhouse gas emissions time and reducing greenhouse emissions. 

Pollution control 

To minimise air, noise, water and pollution from 
Transport’s operations and construction 

 All environmental safeguard measures identified by 
project REF would be implemented during construction. 
The proposal would be acceptable for noise and vibration 
emissions. 

Climate change resilience 

To plan and deliver transport infrastructure and 
operations that are resilient to the effects of climate 
change 

 The proposal would be resilient to the effects of climate 
change such as flooding. 

Resource management 

To reduce water consumption in operations, 
maintenance, construction and management 

 The proposal would aim to reduce water and resource 
consumption during construction. 

Biodiversity 

To mitigate transport impacts on biodiversity  All biodiversity safeguard measures identified in the 
project REF would be implemented during and post 
construction to mitigate impacts on biodiversity. 

Heritage 
 The proposal area is not heritage listed. To mitigate transport impacts on heritage 

Liveable communities 

To improve community experience through the 
delivery of transport which is integrated with 
surrounding land use activities 

 Construction impact management and constructability 
assessment would minimise negative community 
experience. 

 The proposal would provide a bridge with sufficient 
capacity to improve freight efficiency and provide 
acceptable travel times. 

Corporate sustainability 

To establish governance arrangements for  The proposal would operate under governance 
Transport which support resources efficiency and arrangements that support continuous improvement of 
continuous improvement in environment and sustainability performance and the sustainability 
sustainability performance performance criteria set down in the approvals. 

2.6 Design refinements 
There may be minor design refinements during the detailed design phase of the proposal. Any changes to 
the design or methodology would be subject to further environmental assessment if needed. 
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3 Description of the proposal 

3.1 The Proposal  
Transport for NSW proposes to construct a new bridge over Marshalls Creek located on the Sturt Highway 
(Hammond Avenue) in East Wagga. The proposed bridge would be four lanes wide with a pedestrian pathway 
on the northern side and a shared pathway on the southern side. It is proposed to demolish the existing 
bridge and construct the proposed bridge in stages to maintain traffic flow. The proposal is shown in Figure 
1-2 , Figure 3-1. 
Key features of the proposal include: 

 Site and compound establishment 

 Services relocation including underboring 

 Installation of waterway controls 

 Instream crossings for construction access 

 Earthwork and construction of crane pads 

 Bus stop relocation 

 Diversion of shared path access around the site 

 Installation of temporary pedestrian crossing 

 Partial bridge demolition and construction of wider bridge in two stages 

 Installation of stormwater drains 

 Milling of pavement 

 Pavement construction 

 Installation of road furniture 

 Revegetation and site rehabilitation. 

Bridge demolition and construction: 
 Site and compound establishment 

 Implementation of a Pedestrian and Traffic Control Plan (TCP) 

 Implementation of environmental control measures 

 Services relocation including under boring 

 Construct site access from Lot 4 DP1188531 to south of bridge 

 Installation of temporary crane pads either side of each abutment 

 Install temporary instream construction access north and south of the bridge 

 Install temporary pedestrian crossing 

 Remove pedestrian footpath on the southern side 

 Construct temporary pavement 

 Diversion of traffic to southern side of the bridge with traffic control 

 Installation of stabilised waterway controls 

 Partial bridge demolition on the northern side 

 Partial removal of abutments 
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 Installation of piles for half of the new bridge 

 Install piers, abutments, and headstock for half of the new bridge 

 Construct bridge deck for half of the new bridge 

 Install traffic parapets and safety barrier 

 Switch traffic to new bridge 

 Demolish the remainder of the bridge on the southern side 

 Remove remainder of abutments 

 Install piles for remainder of the new bridge 

 Install pier and headstock for remainder of the new bridge 

 Construct bridge deck for remainder of the new bridge 

 Install traffic parapets and safety barrier for the remainder of the new bridge. 

Road approaches and widening: 
 Public utility adjustments 

 Replace drainage 

 Mill existing pavement 

 Foundation earthworks as required 

 Modification of stormwater drains and flood gates as required 

 Place and compact pavement materials 

 Construct kerb and gutters 

 Construction of Council levee retaining wall 

 Pavement sealing work including primer seal, asphalt and concrete works 

 Construct footpaths 

 Line marking 

 Installation of road furniture. 

Demobilisation: 
 Remove waste and construction materials 

 Remove temporary pedestrian crossing 

 Remove crane pads and instream access 

 Install scour stabilisation 

 Shape and stabilise disturbed beds and banks 

 Re-establish shared path below bridge 

 Site rehabilitation and revegetation 

 Remove pedestrian diversion for shared path 

 Removal of stockpile and compound site. 

Marshalls Creek Bridge Replacement 
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Figure 3-1 Key features of the proposal 
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3.2 Design 

Design criteria 
Marshalls Creek Bridge: 
 Design and posted speed 60km 
 Bridge road width of 18 m including: 
 Four x 3.5m travel lanes 
 Two x 2.5m shoulders 
 One x 3m shared path (upstream) 
 One x 1.8m pedestrian path (downstream) 
 One-way cross fall of 2.5% across the bridge deck 
 Maintain existing bridge deck height 
 Maintain existing bridge alignment 
 Maintain existing waterway area 
 Maintain existing shared pedestrian underpass 
 Flood friendly barrier 
 Hybrid barrier for shared paths. 

Road widening/ approaches: 
 Design and posted speed 60km 
 Sealed road width of 19 m including 

o Four x 3.5m travel lanes 
o Two x 2.5m shoulders 

 Two-way cross fall of 3% 
 Full depth asphalt with MCB20 sub-base pavement 
 1.5m footpaths and verges. 

Engineering constraints 
There are four key engineering constraints for the proposal: 

 Confined work corridor 
 Flood sensitivity 
 Marshalls Creek 
 Public utilities. 

3.3 Construction activities 

Work methodology 
The exact detail of the construction methodology has not been defined to date. The detailed methodologies 
would be determined during the detailed design/construction planning phase. However, the construction of 
the proposal would occur in stages and an indicative work methodology is outlined below. 
Bridge construction and demolition: 
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 Site establishment and compound erection 
 Implement pedestrian diversions and Traffic Control Plan 
 Implement environmental control measures 
 Remove vegetation 
 Services relocation 
 Construct temporary pavement 
 Construct temporary pedestrian crossing 
 Position geotextile and place clean rock for crane pads and temporary instream creek crossings 
 Divert traffic to southern side of the bridge with traffic control 
 Remove pedestrian footpath on the southern side 
 Install waterway environmental controls 
 Partial bridge demolition on the northern side 
 Partial removal of abutments 
 Install piles for half of the new bridge 
 Construct pier, abutments, and headstock for half of the new bridge 
 Construct the deck for half of the new bridge 
 Install bridge parapets and guard barrier 
 Switch traffic to new bridge 
 Demolish the remainder of the old bridge on the southern side 
 Remove remainder of abutments 
 Install piles for remainder of the new bridge 
 Construct pier and headstock for remainder of the new bridge 
 Construct the deck for remainder of the new bridge 
 Install traffic parapets and guard barrier for the remainder of the new bridge. 

Road approaches and widening: 
 Public utility adjustments 
 Replace drainage 
 Milling of pavement 
 Earthworks 
 Modify stormwater drains and flood gates as required 
 Pavement construction 
 Construct kerb and gutters 
 Construction of Council levee retaining wall 
 Pavement work including primer seal, asphalt and concrete work 
 Construct footpaths 
 Line marking 
 Installation of road furniture. 
Demobilisation 
 Remove waste and construction materials 
 Remove temporary pedestrian crossing 
 Remove crane pads and instream access 
 Place rock scour stabilisation 
 Shape and stabilise disturbed beds and banks 
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 Re-establish shared path below bridge 
 Site rehabilitation and revegetation 
 Remove pedestrian diversion for shared path. 

Construction workforce 
The size of the workforce required for the construction of the Proposal would fluctuate throughout the 
construction stage and final numbers would be identified by the construction contractor. It is estimated the 
workforce would be up to 18 people. 

Construction hours and duration 
Construction would take place over about 14 – 16 months, with work planned to commence mid-2022. 
Work hours during construction would generally be limited to Standard Working Hours, with the exception of 
night work where needed for activities such as girder installation and stitch pouring. 
Standard working hours: 

 Monday – Friday 7:00 am to 6:00 pm 
 Saturday 8:00 am to 1:00 pm 
 Sunday and Public Holidays No work 

The Interim Construction Noise Guidelines (EPA, 2009) recommend that work outside standard working 
hours only occur for the following reasons: 

 The delivery of oversized plant or structures that police or other authorities determine require special 
arrangements to transport along public roads 

 Emergency work to avoid loss of life or damage to property or prevent environmental harm 
 Maintenance and repair of public infrastructure where disruption to essential services and/or 

considerations of worker safety do not allow work within standard hours 
 Public infrastructure works that shorten the length of the project and are supported by the affected 

community 
 Works where a proponent demonstrates and justifies a need to operate outside the recommended 

standard hours. 

Plant and equipment 
Plant and equipment needed for the proposal would be determined during the construction planning phase. 
Conventional civil construction equipment likely to be used during the work includes the following: 

 Excavator  Vibrator 

 Dump trucks  Chainsaw 

 Wacker packer  Road profiler 

 Rollers  Trenching machine 

 Backhoe  Crane 

 Loaders  Grader 

 Concrete truck  Delivery trucks 

 Pilling rig  Water cart 
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 Light vehicles  Bitumen trucks 

 Compactors  Line marking plant 

 Concrete pumps  Hand tools. 

Earthwork 
The estimated earthwork volume for the proposed work including bridge abutment work, crane pad 
construction, underpass access track construction and road replacement work would be approximately 3000 
m3. The construction footprint is expected to be 0.89 ha including laydown areas. 
Earthwork volumes are indicative only and may change as a result of the detailed design. 

Source and quantity of materials 
Several sources of materials would be required for the construction of the Proposal. These include: 

 Quarry materials such as select fill, base and sub-base 
 Aggregates 
 Steel (reinforcement/ piles/flood gate) 
 Pre-cast concrete (girder/parapets/drainage pits) structures 
 Concrete 
 Bitumen 
 Asphalt 
 Road furniture. 

Most materials would be sourced from a local commercial provider. Some excavated fill materials onsite 
would be re-used as sub-base material. 
Road and pavement material such as select fill, base and sub-base materials would be sourced from a 
licensed nearby quarry. Aggregates, bitumen and asphalt would be potentially sourced from the closest plant 
near construction site. 
Steel, concrete and pre-cast concrete structures would be required for drainage, footpath and bridge work 
such as girders, bridge deck, parapets, piles, and bridge barriers. 

Traffic management and access 
To manage traffic flow during construction, a Traffic Management Plan (TMP) would be prepared in 
accordance with the ‘Traffic Control at Work Sites Manual’ (Transport for NSW, Sep 2020) and current 
Transport Specification G10 – Traffic Management, before commencement of construction. The plan would 
provide details of traffic management to be implemented during construction and how to manage traffic flow 
and driving conditions during construction 
During the early phase of construction single (partial) lane closure of the bridge and approaches would be 
required to remove the pedestrian footpath on the southern side. Temporary traffic barriers and speed 
restrictions of 30km/h would be installed, if necessary, to separate the construction site from passing traffic. 
It is anticipated that temporary detours would be required at night (10-15 nights) during construction. This 
may occur during girder installation and stitch pour for bridge deck. Where this occurs a detour route would 
be established utilising the Sturt Highway, Eunony Bridge Road, Byrnes Road, Bomen Road and the Olympic 
Highway for Heavy Vehicles, and Lake Albert Road and Kooringal Road for local traffic. 
At other times during construction, traffic would be maintained through the project on the Sturt Highway. 
Speed limits within the construction footprint would be reduced to 20 km/h and stop/go traffic controls may 
be required at times. This would result in temporary traffic delays during the construction period only. 
The proposal does not require any temporary restrictions or modifications to access for residences, 
commercial premises or agricultural land within vicinity of the construction footprint. 
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All construction vehicles would enter and exit the proposal site in a forward direction. The speed limit for all 
construction vehicles while within the proposal site would be restricted to 20 km/h. 
During construction it is estimated that 15-20 construction vehicle movements per day would occur. 
Construction vehicles would travel to the Proposal site via the Sturt Highway. 
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3.4 Ancillary facilities 
During construction, compound and stockpile sites would be needed. These facilities would be managed in 
accordance with Transport stockpile management procedure. Two potential compound and stockpile sites 
have been identified as suitable for use during construction. Site one is located approximately 290 m north 
east of Marshalls Creek Bridge (Figure 3-1). Site two is located 170 m south-east of Marshalls Creek Bridge 
(Figure 3-1). 
Access to site one would be via the Sturt Highway and Kooringal Road. Access to site two would be from 
either the Sturt Highway or Nesbitt Street via the Sturt Highway, Kooringal Road, Sutton Street and Jones 
Street. No vegetation clearing is required at the proposed location of both stockpile and compound sites. 
Both sites have been subject to substantial disturbance and filling associated with past development. 
The compound site would be comprised of transportable buildings, ablution facilities, a plant and materials 
laydown area and parking for the workforce. The stockpile site would be used to temporarily stockpile 
excavated and imported pavement material. 
Construction and operation of the site compound and stockpile site would be managed so that it does not 
create odour, dust or other particulate matter. No acid sulfate soils, or contaminated waste would be 
stockpiled on site. The stockpile sites would be managed in accordance to Section 2.6 of the QA Specification 
R44 – Earthworks. 
Operation of the compound and stockpile sites would generally be limited to standard work hours, with the 
exception of night work during girder installation and stich pouring. The nearest residential dwelling is located 
about 175 m northeast of site one, and 540 m north-west of site two and is unlikely to highly noise affected 
by the operation of site. 
If it is identified that during the detailed design phase the location of the stockpile and compound sites needs 
to be changed, then the following must be considered when selecting an alternative site. 
The alternative site is to be located: 

 At least 40 metres away from the nearest waterway 
 On land of low ecological and heritage conservation significance 
 At least 100 metres away from residential dwellings and other land uses that may be sensitive to noise 
 On relatively level ground 
 On land outside the 1 in 10-year ARI floodplain. 

3.5 Public utility adjustment 
Public utilities located within the proposal footprint include: 

 Gas pipeline 
 Water main 
 Electrical power poles and Street lights 
 Telstra optic fibre 
 NBN CO. 

The APA GAS pipeline currently runs parallel to the existing highway and under the footpath across the 
bridge on the southern side. 
The gas main would require relocation due to bridge replacement. The relocation would require underboring 
Marshalls Creek and connecting relocated pipe to the existing gas pipes on the southern side (east-west). 
The proposed gas relocation would be within the current road reserve. 
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Figure 3-2 Location of existing gas main (green) and proposed gas relocation (red) 

The water main is currently attached to the southern side of the bridge. Riverina water has confirmed to 
temporarily disconnect this service during construction period. A new water main would be attached to the 
bridge upon completion of construction. 

Figure 3-3 Location of existing water main (blue) 

Due to the location of the bridge and approach, widening of the road is required. This would require the 
relocation of six power poles and four streetlights. The relocation would require underboring at three locations 
including Marshalls Creek (northern side) and road crossings on both sides of the bridge. The underbored 
cables will be connected to the existing electrical cables and street lights on the upstream and downstream 
side. These poles would be relocated within road reserve and streetlights would be attached to the power 
poles. 
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Figure 3-4a Location of proposed power poles relocation 

Figure 3-5b Location of proposed street lighting relocation 

Telstra optic fibre and NBN CO cable would not require relocation for the proposed work. However, due to 
their proximity to the construction footprint protection measures would be required. The protection measures 
would involve concrete encasing of these assets. 
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Figure 3-6 Location of protection measures 

3.6 Property acquisition 
Property acquisition is not required for this project. 
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4 Statutory planning framework 

4.1 Environmental Planning and Assessment Act 1979 

State Environmental Planning Policies 

State Environmental Planning Policy (Infrastructure) 2007 
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the effective delivery of 
infrastructure across the State. 
Clause 94 of ISEPP permits development on any land for the purpose of a road or road infrastructure facilities 
to be carried out by or on behalf of a public authority without consent. 
As the proposal is for a road and is to be carried out by Transport for NSW, it can be assessed under Division 
5.1 of the Environmental Planning and Assessment Act 1979. Development consent from council is not 
required. 
The proposal is not located on land reserved under the National Parks and Wildlife Act 1974 and does not 
require development consent or approval under State Environmental Planning Policy (Coastal Management) 
2018, State Environmental Planning Policy (State and Regional Development) 2011 or State Environmental 
Planning Policy (State Significant Precincts) 2005. 
Part 2 of ISEPP contains provisions for public authorities to consult with local councils and other public 
authorities prior to the commencement of certain types of development. Consultation, including consultation 
as required by ISEPP (where applicable), is discussed in chapter 5 of this REF. 

State Environmental Planning Policy (Koala Habitat Protection) 2019 
State Environmental Planning Policy – (Koala Habitat Protection) 2019 (Koala Habitat Protection SEPP) 
encourages the conservation and management of natural vegetation that provides habitat for Koalas. Koalas 
are listed under the BC Act as a vulnerable species. The Koala Habitat Protection SEPP applies to each local 
government area listed in Schedule 1. The study area is located within the Central West and Southern 
Tablelands Far West Koala Management Area, which is listed in Schedule 1. 
Key to the application of the Koala Habitat Protection SEPP is determining “core Koala habitat”. Core Koala 
habitat means (a) an area of land where koalas are present, or (b) an area of land which has been assessed 
by a suitably qualified and experienced person in accordance with the Guideline as being highly suitable 
koala habitat, and where koalas have been recorded as being present in the previous 18 years. 
As per schedule 2 of the Koala Habitat protection SEPP, Koala Tree species are listed by regions (Koala 
Management Areas). Under the Central West and Southern Tablelands Far West Koala Management Area, 
two of the listed species were found within the study area. 
The study area is identified on the Koala Development Application Map which forms part of the Koala Habitat 
Protection SEPP. This map identifies areas that have highly suitable Koala habitat. 
Activities assessed under Part 5 of the EP&A Act are not subject to the Koala Habitat Protection SEPP. 
Koalas and their habitats are assessed under the BC Act. 

Local Environmental Plan 

Wagga Wagga Local Environmental Plan 2010 
The Wagga Wagga Local Environmental Plan (Wagga Wagg LEP) 2010 aims to make local environmental 
planning provisions for land in Wagga Wagga in accordance with the relevant standard environmental 
planning instrument under section 3.20 of the Act. 
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The objectives of the Wagga Wagga LEP are: 

 to optimise the management and use of resources and ensure that choices and opportunities in relation 
to those resources remain for future generations, 

 to promote development that is consistent with the principles of ecologically sustainable development 
and the management of climate change, 

 to promote the sustainability of the natural attributes of Wagga Wagga, avoid or minimise impacts on 
environmental values and protect environmentally sensitive areas, 

 to co-ordinate development with the provision of public infrastructure and services. 

4.2 Other relevant NSW legislation 

Roads Act 1993 
The objectives of this Act are: 

 to set out the rights of members of the public to pass along public roads, and 
 to set out the rights of persons who own land adjoining a public road to have access to the public road, 

and 
 to establish the procedures for the opening and closing of a public road, and 
 to provide for the classification of roads, and 
 to provide for the declaration of RMS and other public authorities as roads authorities for both classified 

and unclassified roads, and 
 to confer certain functions (in particular, the function of carrying out road work) on RMS and on other 

roads authorities, and 
 to provide for the distribution of the functions conferred by this Act between RMS and other roads 

authorities, and 
 to regulate the carrying out of various activities on public roads. 

Section 138 of the Roads Act prohibits work on or over a public roadway without approval from the roads 
authority. 

The proposed work would occur on a state road. The roads authority is the determining authority. 

The relevant Road Authority for the proposal is Transport which comprises and undertakes the functions of 
the former RMS. 

Biodiversity Conservation Act 2016 
The purpose of this Biodiversity Conservation Act 2016 (BC Act) is to maintain a healthy, productive and 
resilient environment for the greatest well–being of the community, now and into the future, consistent with 
the principles of ecologically sustainable development. 
This Act came into effect on 25 August 2017, replacing the Threatened Species Conservation Act 1995. 
The BC Act regulates the clearing of native vegetation in NSW. Under Part 7 of the Act, an assessment of 
the potential impacts of the proposed activity on threatened species, populations, ecological communities 
and critical habitat listed in the BC Act must be undertaken. This includes assessment of the potential for a 
significant impact under section 7.3 (5-part test) and whether an impact is likely on an area of Outstanding 
Biodiversity Value. 
The REF has assessed impacts to threatened species and communities in Section 6.1. 
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National Parks and Wildlife Act 1974 
The National Parks and Wildlife Act 1974 (NPW Act) promotes and regulates the management of national 
parks and historic sites or places of cultural value within the landscape and the conservation of certain fauna, 
native plants and Aboriginal objects and places. 
The NPW Act provides the basis for legal protection and management of Aboriginal sites in NSW. All 
Aboriginal objects within the state of New South Wales are protected under Part 6 of the NPW Act. The 
implementation of the Aboriginal heritage provisions in the NPW Act is the responsibility of the Office of 
Environment and Heritage (OEH). 
The NPW Act provides the basis for legal protection and management of Aboriginal sites in NSW. All 
Aboriginal objects within the state of New South Wales are protected under Part 6 of the NPW Act. The 
implementation of the Aboriginal heritage provisions in the NPW Act is the responsibility of the Office of 
Environment and Heritage (OEH). 
Consent from the Director–General of the OEH is required under Section 87, for the investigation of Aboriginal 
sites, or Section 90, for the destruction to an Aboriginal object or Aboriginal place. 
An assessment of potential impacts to Aboriginal cultural heritage is provided Section 6.6. 

Biosecurity Act 2015 
The objects of this Act are the following: 

 To promote biosecurity as a shared responsibility between government, industry and communities 
 To provide a framework for the timely and effective management of the following: 

o Pests, disease, contaminants and other biosecurity matter that are economically significant for 
primary production industries 

o threats to terrestrial and aquatic environments arising from pests, diseases, contaminants and other 
biosecurity matter 

o public health and safety risks arising from contaminants, non–indigenous animals, bees, weeds and 
other biosecurity matter known to contribute to human health problems 

o pests, diseases, contaminants and other biosecurity matter that may have an adverse effect on 
community activities and infrastructure 

 To provide a framework for risk–based decision–making in relation to biosecurity 
 To give effect to intergovernmental biosecurity agreements to which the State is a party 
 To provide the means by which biosecurity requirements in other jurisdictions can be met, so as to 

maintain market access for industry. 
Any person who deals with biosecurity matter or a carrier and who knows, or ought reasonably to know, the 
biosecurity risk posed or likely to be posed by the biosecurity matter, carrier or dealing has a biosecurity duty 
to ensure that, so far as is reasonably practicable, the biosecurity risk is prevented, eliminated or minimised. 
Biosecurity risks are discussed in Section 6.1. 

Heritage Act 1977 
The objects of this Act are as follows: 
 To promote an understanding of the State’s heritage 
 To encourage the conservation of the State’s heritage 
 To provide for the identification and registration of items of State Heritage Significance 
 To provide for the interim protection of items of State Heritage Significance 
 To encourage the adaptive reuse of items of State Heritage Significance 
 To constitute the Heritage Council of New South Wales and confer on it functions relating to the State’s 

heritage 
 To assist owners with the conservation of items of State Heritage Significance. 
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Natural, cultural and built heritage is protected in NSW under the Heritage Act 1977. The Heritage Act allows 
for heritage items or places to be listed on the State Heritage Register, or for interim heritage orders to be 
made to protect heritage items or places. Approval must be obtained from the Heritage Council or local 
council before work can be done which might damage the item or place. 
A person who wishes to demolish, move, alter or in some way develop a place, building or land covered by 
an interim heritage order or a State Heritage Register listing (called "environmental heritage”) must first obtain 
approval from the Heritage Council. Any activity which might damage or destroy a tree or other vegetation 
on land or within a precinct relating to a heritage item also requires approval. 
A person must not disturb or excavate land if they know or have reasonable cause to suspect that they might 
discover, expose, move or damage a relic, unless they have an excavation permit. A "relic" means any 
deposit, artefact, object or material evidence that relates to the non–Aboriginal settlement of NSW and that 
is of State of local heritage significance. Excavation permits are issued by the Heritage Council. All 
discoveries of relics must be notified to the Heritage Council, whether or not the person has been issued with 
a permit, and the location of the relic disclosed. 
Heritage impacts are considered in Section 6.6 and Section 6.7. 

Fisheries Management Act 1994 
This Act provides conservation for fish and fish habitats and outlines approval processes for the activities that 
may impact on threatened species and habitats. 
Key fish habitat is defined as aquatic habitats that are important to the sustainability of the recreational and 
commercial fishing industries, the maintenance of fish populations generally and the survival and recovery of 
threatened aquatic species. 
Marshalls Creek is identified as key fish habitat and occurs within the construction footprint. 
A request for consultation was submitted to the Department of Primary Industries (DPI). No response was 
provided as of 2nd March 2021. 
The REF has assessed impacts to key fish habitat and communities in Section 6.1. 

4.3 Commonwealth legislation 

Environment Protection and Biodiversity Conservation Act 1999 
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral is required 
to the Australian Government for proposed actions that have the potential to significantly impact on matters 
of national environmental significance or the environment of Commonwealth land. These are considered in 
Appendix A and chapter 6 of the REF. 
A referral is not required for proposed road activities that may affect nationally listed threatened species, 
endangered ecological communities and migratory species. This is because requirements for considering 
impacts to these biodiversity matters are the subject of a strategic assessment approval granted under the 
EPBC Act by the Australian Government in September 2015. 
Potential impacts to these biodiversity matters are also considered as part of chapter 6 of the REF and 
Appendix A. 

Findings – matters of national environmental significance 
The assessment of the proposal’s impact on matters of national environmental significance and the 
environment of Commonwealth land found that there is unlikely to be a significant impact on relevant matters 
of national environmental significance or on Commonwealth land. Accordingly, the proposal has not been 
referred to the Australian Government Department of Agriculture, Water and Environment under the EPBC 
Act. 
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Findings – nationally listed biodiversity matters (where the strategic assessment applies) 
The assessment of the proposal’s impact on nationally listed threatened species, endangered ecological 
communities and migratory species found that there is unlikely to be a significant impact on relevant matters 
of national environmental significance. Chapter 6 of the REF describes the safeguards and management 
measures to be applied. 

4.4 Confirmation of statutory position 
The proposal is categorised as development for the purpose of a road and is being carried out by or on behalf 
of a public authority. Under clause 94 of ISEPP the proposal is permissible without consent. The proposal is 
not State significant infrastructure or State significant development. The proposal can be assessed under 
Division 5.1 of the EP&A Act. 
Transport for NSW is the determining authority for the proposal. This REF fulfils Transport for NSW’s 
obligation under section 5.5 of the EP&A Act including to examine and take into account to the fullest extent 
possible all matters affecting or likely to affect the environment by reason of the activity. 
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5 Consultation 

5.1 Community involvement 
Consultation with residents and local businesses, with the exception of directly impacted businesses, has not 
been carried out to date for the proposal. 

5.2 Aboriginal community involvement 
Under stage 1 of the Transport Procedure for Aboriginal Cultural Heritage Consultation and Investigation 
(PACHCI) guidelines, it is not a requirement to consult with the Aboriginal community about the Proposal. 

5.3 ISEPP consultation 
Clauses 13 to 16 of the ISEPP require consultation with councils and other public authorities for certain 
activities when proposing to carry out development without consent, as detailed in Appendix B. 
A consultation email was sent to WWCC and NSW State Emergency Service (SES) on 30 November 2020. 
The email included an invitation to provide comment on the proposal and a copy of the draft REF was 
provided. A response was received from the SES and WWCC on 1 December 2020 (Appendix D). 
Issues that have been raised as a result of consultation with WWCC are outlined below in Table 5.3-1. 

Table 5.3-1 Issues raised through ISEPP consultation 

Agency Issue raised Response/where 
addressed in REF 

Wagga Wagga 
City Council 

 The table on page 77 referring to topographical 
features has an elevation range of around 549 m, 
the particular area in question has a height of 
approximately 182 m. 

 Council indicated that a Flood Management Plan 
(FMP) must be developed by the contractor. Council 
requested the contractors to be made aware of the 
fact that Marshalls Creek can flood reasonably 
quickly and completely independently of the river. In 
2012 the levee on the bridge at Marshalls Creek 
was closed on the 4th March and the river was only 
at a height of 8 m, the flooding was caused by 
Marshalls Creek. 

 The traffic control plan and bridge closure need to 
take into account emergency vehicle access. If this 
is not possible, reasonable detour routes must be 
identified. 

 The elevation has been 
amended to 182 m. 

 Additional information 
regarding the likelihood 
of flooding of Marshalls 
Creek has been 
included in Section 6.2. 

Measures to maintain 
access to emergency 
vehicles, and to provide 4 
weeks prior to the closure of 
both lanes in both directions 
along Hammond 
Avenue/Sturt Highway has 
been included in Section 
6.3. 

 Closure of the underpass/pathway which is a part of 
Wiradjuri Walking Track during construction. 

 Council have noted that 
this path will be closed. 

 Section 6.9 

Drainage 

 Council has no objection to the proposed drainage 
and structures. 

 Sections 1 and 3.1 
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Agency Issue raised Response/where 
addressed in REF 

 Council has no objection to the relocation of flood 
gates. 

 Section 3.3 

Flood sensitivities 

 Bridge barriers will be open type to cater for flood 
sensitivity. Alterations to existing flood gates. 

 A temporary levee has 
been proposed for the 
construction phase of 
the project. Drainage 
works will alter existing 
flood gates 

 Section 2.5 

Bridge design 

 Overall bridge design will increase the existing 
waterway area and retain underpass. 

 Section 2.5 

Detour routes 

 Council supports proposed heavy and light vehicle 
detour routes. 

 Section 3.3 

 Council has no objection to the bus stop relocation 
and the removal of minor trees at the proposed 
location. 

 Sections 1 and 3.1 

 Council has no objection to the relocation of street 
lighting as part of the bridge work. 

 No objection, proposed 
by council 

 Section 3.5 

NSW SES  Ensure that emergency access is available during 
construction. 

 Traffic will be able to cross the bridge during 
construction. 

 Notification of delays in network operation to be 
forwarded to the SES. 

 Notification to NSW 
SES 4 weeks prior to 
the closure of both 
lanes in both directions 
along Hammond 
Avenue/Sturt Highway 
has been included in 
Section 6.3. Refer also 
to Section 5.3. 

5.4 Government agency and stakeholder involvement 
Transport have consulted with WWCC, RWCC, Narellan Pools and Busabout as part of the development of 
the proposal. Consultation has occurred several times with each party between September 2019 and 
December 2020. Consultation has been in the form of meetings, emails and phone calls. The consultation 
with WWCC, RWCC, and Busabout have primarily related to access and the relocation of infrastructure. 
A consultation email was also sent to NSW DPI Fisheries on 30 November 2020. 
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Agency /
Stakeholder 

Issue raised Response/where 
addressed in REF 

Wagga Wagga 
City Council 
(Sept. 2019 to Aug 
2020) 

 Retention of pedestrian underpass. 

 Stormwater and flood assets. 

 Bridge Design 

 Detour Routes 

 Lighting 

 Section 1 and 3. 
Alteration of stormwater 
and flood assets agreed. 
Lighting, pedestrian access 
and detours agreed. 

Riverina Water 
County Council 
(Dec. 2019 to Oct 
2020) 

 Water main relocation 

 Driveway width. 

 Alternative access. RWCC confirmed that no 
alternative access exists, and Sturt highway is 
the only entry/exit. 

 Section 1 and 3 
Access and water main 
relocation agreed. 

Busabout 
(Sept. 2020 to Feb 
2021) 

 Relocation of the bus stop.  Section 3.5 
Relocation of bus shelter 
agreed. 

NSW DPI Fisheries  Nil Response  N/A 

5.5 Ongoing or future consultation 
Future consultation is proposed regarding altered traffic conditions during construction. 
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6 Environmental assessment 
This section of the REF provides a detailed description of the potential environmental impacts associated 
with the construction and operation of the proposal. All aspects of the environment potentially impacted upon 
by the proposal are considered. This includes consideration of: 

 Potential impacts on matters of national environmental significance under the EPBC Act 
 The factors specified in the guidelines Is an EIS required? (DUAP 1995/1996) as required under clause 

228(1) of the Environmental Planning and Assessment Regulation 2000 and the Roads and Related 
Facilities EIS Guideline (DUAP 1996). The factors specified in clause 228(2) of the Environmental 
Planning and Assessment Regulation 2000 are also considered in Appendix B. 

Site-specific safeguards and management measures are provided to mitigate the identified potential impacts. 

6.1 Biodiversity 

Approach 

Threatened Species Evaluation 
Database searches were completed for records of Commonwealth and State listed threatened species, 
populations, and ecological communities. Searches were conducted on the 14 and 18 of May 2020 and 
included the following: 

 NSW OEH threatened species subregion search. 
 EPBC Protected Matters Search tool records within 10 km of the study area. 
 NSW BioNet Atlas Search within 10 km of the study area. 
Relevant literature was reviewed, which included OEH and EPBC Threatened Species Profiles. 
No areas of declared outstanding biodiversity value as listed under the BC Act are present within the proposal 
area. The proposal area does not contain significant wetland communities. 
An evaluation of the potential for threatened species to occur and be impacted by the proposal is shown in 
Appendix I. 

Site Inspection 
An initial field survey was conducted from the 14 May 2020 by an ecologist from NGH. Floristic surveys were 
completed to determine the vegetation communities present. The study area was surveyed using the ‘random 
meander’ method, as documented by Cropper (1993). The survey included an assessment of the condition 
and composition of existing vegetation. Hollow bearing trees and potential threatened species habitat were 
assessed. Opportunistic fauna sightings were also recorded. Species were recorded progressively with 
abundance recorded within proposal area. Any priority weeds were recorded opportunistically. Based on 
existing vegetation mapping (OEH_VIS_ID 4469) and the field survey, vegetation within the proposal area 
was assigned to a Plant Community Type (PCT) in accordance with the Vegetation Information System 
Classification Database (OEH). 
An additional field survey was conducted on 12 May 2021 to assess the expanded development footprint. 
The survey methodology was the same as the initial field survey in 2020. During the 2021 field survey the 
original study area was reviewed to ensure data from the original survey remained relevant. Threatened 
Ecological Communities (TEC) were confirmed based on the relevant Scientific Committee – final 
determinations for each TEC. Botanical nomenclature follows Harden (1990–2002) and the PlantNet website, 
updated with recent changes recognised in Angiosperm Phylogeny Group (2016) and the Australian Plant 
Census. 
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Existing environment - flora 

The study area is comprised of Plant Community Type (PCT) 5, River Red Gum herbaceous-grassy very tall 
open forest wetland on inner floodplains in the lower slopes sub-region of the NSW Southwestern Slopes 
Bioregion and the eastern Riverina Bioregion. (Table 6.1-2). Along the roadside and creek line the 
groundcover has been previously disturbed and contains a high number of exotics. A full flora species list is 
detailed in Appendix G. A total of 42 flora species were recorded within the study area, comprising 9 native 
species and 33 exotics. 

Plant community types 
The following plant community types were identified within the proposal area: 

 PCT 5 River Red Gum herbaceous-grassy very tall open forest wetland on inner floodplains in the lower 
slopes sub-region of the NSW Southwestern Slopes Bioregion and the eastern Riverina Bioregion. 

Exotic grassland and planted vegetation were also identified within the development footprint. The 
composition of vegetation within the development footprint is described below, Table 6.1-1. 
Table 6.1-1: Development footprint vegetation composition 

Vegetation / area Size 

River Red Gum (PCT 5) 0.20 Hectares 

Exotic Grassland 0.30 Hectares 

Planted vegetation 0.15 Hectares 

Other (sealed road/driveway/path) 0.24 Hectares 

TOTAL DEVELOPMENT FOOTPRINT AREA (including laydown) 0.89 Hectares 

PCT was the only PCT inspected on the study site and has been detailed below, Table 6.1-2. 

Table 6.1-2: Plant Community Types within study area. 

PCT 5 River Red Gum herbaceous grassy very tall open forest wetland on inner floodplains in the 
lower slopes sub region of the NSW Southwestern Slopes Bioregion and the eastern Riverina 
Bioregion 

Vegetation 
Formation 

Forested Wetlands 

Vegetation Class Inland Riverine Forests 

Description 
This vegetation community within the study area is a tall open forest dominated by 
River Red Gum (Eucalyptus camaldulensis subsp. camaldulensis) with trees 
averaging about 25 m high and a canopy cover of about 40%. In the proposal area 
the shrub layer is sparse with Silver Wattle (Acacia dealbata) and Sweet Briar (Rosa 
rubiginosa*). 

The ground stratum is dominated by exotic species including Purpletop (Verbena 
bonariensis*), Flaxleaf Fleabane (Conyza bonariensis*), Lamb’s Tongue (Plantago 
lanceolate*), Patterson’s Curse (Echium plantagineum*), Scotch Thistle 
(Onopordum acanhium*) Phalaris (Phalaris aquatica*.), Wild Oats (Avena fatua*), 
Perennial Ryegrass (Lolium perenne *) and Paspalum (Paspalum dilatatum *). 

Marshalls Creek Bridge Replacement 
Review of Environmental Factors 36 

6.1.2 

t 

+-



Some native species were also scattered throughout the study area. These include 
Common Couch (Cynodon dactylon), Rhodes Grass (Chloris gayana), Windmill 
Grass (Chloris truncata) and Oxalis sp. 

Impact area 0.20 ha of River Red Gum is identified within the development footprint and is to be 
cleared as part of the proposal. 0.6 ha is identified within the broader Study area. 

Condition Moderate condition (Canopy intact, understory has a medium-high exotic 
component) 

Conservation 
Status 

This PCT does not form part of any Threatened Ecological Communities. 

Fauna Habitat The surrounding vegetation within the study area provides an over storey stratum for 
protection of a number of fauna species. Groundcover within the proposal area also 
provides foraging and nesting resources for native fauna. 
Riparian habitat is present within Marshalls Creek and includes emergent and sub-
emergent vegetation. 

Image 

Figure 6-1 Example of PCT 5 within the study area. 

Material and plant laydown area 
During construction, a compound and stockpile site would be required. There are two potential compound 
and stockpile sites that have be identified as suitable for use during construction. Site one is located 
approximately 290 m northeast of Marshalls Creek Bridge (Figure 6-3). Site two is located 170 m south-east 
of Marshalls Creek Bridge. Both sites have been previously cleared and disturbed and are also dominated 
by exotic groundcover. 
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Threatened Flora Species 
No threatened flora species were identified during the site survey, however due to the timing of the site survey 
not all flora species within the study area may have been present. The occurrence of threatened flora species 
may not be ruled out. A search of the NSW BioNet Atlas, EPBC Protected Matters Search Tool and OEH 
threatened species search (by habitat and region) identified 38 threatened flora species with the potential to 
occur within the study area. A habitat evaluation was completed for all of these species (Appendix I). Based 
on this assessment habitat within the construction footprint was considered suitable for the Small Scurf-pea 
(Cullen parvum). An assessment of significance for this species have been conducted (Appendix J). 

Threatened Ecological Communities (TECs) 
No TEC’s occur within the study area. PCT 5 does not form part of a TEC listed under the BC Act or EPBC 
Act. 

Priority Weeds 

Of the 42 flora species identified in the study area, 33 species were exotic. Six of these exotic species, Briar 
Rose (Rosa rubiginosa*), Curse (Echium plantagineum*), Flaxleaf Fleabane (Conyza bonariensis*), Khaki 
Weed (Alternanthera pungens*), Bathurst Burr (Xanthium spinosum*) and Scotch Thistle (Onopordum 
acanthium*) are listed as priority weeds under the Biosecurity Act 2015 
The Biosecurity Act 2015 dictates that all plants are regulated with a general biosecurity duty to prevent, 
eliminate or minimise any biosecurity risk they may pose. Any land managers or authorities who deal with 
any plant has a duty to ensure the risk is prevented, eliminated or minimised, so far as is reasonably 
practicable. 
Other exotic flora that was identified within the study area are common within the region and are often 
encountered within disturbed areas. 
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Figure 6-2 Biodiversity features 
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Figure 6-3 Biodiversity features within the proposal area (map 1) 
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Existing Environment - fauna 

During the field surveys two bird species and one mammal was recorded. No threatened fauna was 
observed during the site survey. A species list has been provided in Appendix G. Fauna habitat identified 
during the field survey is provided in Table 6.1-3 below. 
Table 6.1-3 Fauna habitat and fauna resources identified within the study area. 
Habitat 
features 

Description 

Woodland 
vegetation 

The majority of the surrounding vegetation within the study area has been previously 
cleared due to urban development. The limited over storey stratum that remains provides 
protection of a number of fauna species. Groundcover within the proposal area also 
provides provide foraging and nesting resources for native fauna. 

Figure 6-4 Woodland vegetation within the proposal area. 
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Habitat 
features 

Description 

Aquatic Marshalls Creek is an intermittent creek which receives flows from the Kooringal 
habitat Sewerage Treatment Works and is identified by NSW DPI as key fish habitat (Appendix 

E). 
Riparian habitat within the study area includes emergent and sub-emergent vegetation 
and limited imported rocky substrate and concrete in some areas. 

Figure 6-5 Riparian habitat within Marshalls Creek. 

Rocky 
outcrops and 
loose rock 

There are no areas of rocky outcrops within the proposal area. Imported loose rock for 
scour protection is present at the bridge. 

Fallen timber Fallen timber is scarce within the proposal area. Any fallen timber adjacent to the creek 
is periodically inundated and unsuitable for ongoing habitat. 

Hollow– Two hollow bearing trees (HBTs) were recorded within the proposal area. Both these 
bearing trees trees are mature River Red Gums (Eucalyptus camaldulensis) in good condition. A further 

eleven HBTs were identified within the broader study area during the site visit. All HBTs 
within the study areas were mature trees in good condition. One tree with a hollow was 
harbouring a Common Brushtail Possum (Trichosurus vulpecula) at the time of the 
inspection. 
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Habitat 
features 

Description 

Figure 6-6 Example of a HBT within the study area 
. 

Koala Habitat Assessment 
Core Koala habitat has been assessed using the Koala Habitat Assessment Tool from the Commonwealth 
EPBC Act Referral Guidelines for the Vulnerable Koala (DOE 2014); refer to. Mature secondary food tree 
species are present within the proposal area: River Red Gum and Yellow Box. 
The site qualifies as ‘Koala Habitat’ under the Guidelines; however it is not considered habitat critical to the 
survival of the Koala, having scored three using the Habitat Assessment Tool (Table 6.1-4). The referral 
guidelines indicate that proposals involving less than two hectares of habitat clearing and a score of five or 
less are not recommended for referral to the Commonwealth. Therefore, an Assessment of Significance is 
not required. 
Table 6.1-4 Koala habitat assessment tool 

Attribute Score Inland Applicable to the proposal? 

Koala 
occurrence +2 (high) Evidence of one or more koalas within the 

last 5 years. 

+1 
(medium) 

Evidence of one or more koalas within 2 
km of the edge of the impact area within 
the last 10 years. 

0 (low) None of the above. 
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Attribute Score Inland Applicable to the proposal? 

No records within 10 km of the 
proposal area within the last 
10 years 

Vegetation 
composition 

+2 
(high) 



River Red Gum and Yellow 
Box feed tree species present. 

+1 
(medium) 

Has forest, woodland or shrubland with 
emerging trees with only 1 species of 
known koala food tree present. 

0 (low) None of the above. 

Habitat 
connectivity 

+2 
(high) 

Area is part of a contiguous landscape ≥ 
1000 ha. 

+1 
(medium) 

Area is part of a contiguous landscape < 
1000 ha, but ≥ 500 ha. 

0 
(low) 

None of the above. 

Area is not part of a 
contiguous landscape 

Key existing 
threats 

+2 
(high) 

+1 
(medium) 



Some vehicle threat may be 
present, several residential 
properties located adjacent to 
proposal area, some dog 
threat may be present. 

0 
(low) 
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Attribute Score Inland 

present. 

Applicable to the proposal? 

Recovery 
value +2 (high) 

Habitat is likely to be important for 
achieving the interim recovery objectives 
for the relevant context, as outlined in 
Table 1. 

+1 
(medium) 

Uncertain whether the habitat is important 
for achieving the interim recovery 
objectives for the relevant context, as 
outlined in Table 1. 

0 (low) 

Habitat is unlikely to be important for 
achieving the interim recovery objectives 
for the relevant context, as outlined in 
Table 1. 



Habitat within the proposal 
area is not considered a 
refuge, nor does it provide 
important connectivity to large 
areas surrounding a habitat 
refuge 

Total 3 Decision: Habitat not critical to the survival of the Koala— 
assessment of significance not required 

Threatened species 
No threatened fauna species were identified during the site survey. However, due to the timing of the site 
survey, not all fauna species within the study area may have been present. The occurrence of threatened 
fauna species may not be ruled out. A search of the NSW BioNet Atlas, EPBC Protected Matters Search 
Tool and OEH threatened species search (by habitat and region) identified 49 bird, 15 mammal, three 
amphibian, four reptile, three fish, one invertebrate and 11 migratory species that have the potential to occur 
within the study area. A habitat evaluation was completed for all of these species (Appendix I). Based on this 
assessment the following threatened species have suitable habitat within the proposal area and may occur. 
Assessments of significance have been conducted for the following birds and mammals (Appendix J). 

 Black Falcon - BC - V 
 Little Eagle - BC - V 
 Little Lorikeet - BC - V 
 Turquoise Parrot - BC -V 
 Superb Parrot - BC - V; EPBC - V 
 Diamond Firetail - BC - V 
 Corben’s Long-eared Bat - BC - V; EPBC - V 
 Yellow-bellied Sheathtail Bat - BC - V 
 Southern Myotis - BC - V 
 Squirrel Glider - BC - E 

Potential impacts 

The proposed work would require the removal of 0.20 ha of native vegetation (PCT 5). The proposal would 
also require the disturbance of 0.30 ha of exotic vegetation and 0.15 ha of planted native vegetation. Two 
hollow bearing trees would be removed. Fallen timber would be retained on site where safe to do so. 
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Minor removal of imported rock habitat, aquatic vegetation, and creek bed gravels along the banks and within 
the creek would occur. This would remove some minor habitat for amphibians and fish. The habitat directly 
surrounding the bridge is highly disturbed, however more suitable habitat of higher quality for amphibians 
and fish does exist further upstream and downstream of the bridge. The installation of bridge piles may disturb 
the creek bed gravels but are not expected to lie within aquatic habitat or free flowing water. Further 
excavation of the creek banks and the installation of temporary crane pads and stabilised instream creek 
crossings (with pipes for stream flow) would modify the bed of the existing stream for a period of time. 
Marshalls Creek is identified as key fish habitat (KFH). Completion of the habitat evaluation (Appendix I) 
found no threatened fish species are considered likely to occur or rely upon habitat within Marshalls Creek. 
The condition of the KFH within the development footprint was poor during the time of the site inspection, 
with limited flows, a dominance of exotic vegetation and presence of rubbish and rubble. This condition may 
be subject to change during periods of seasonal inundation. The temporary instream creek crossings must 
be designed so that the passage of fish will not be blocked. 
The removal of habitat within the immediate vicinity would be temporary and rock scour protection work would 
be reinstated following construction of the bridge. Rehabilitation post construction would seek to improve the 
quality of riparian vegetation and aquatic habitat in the long term. 
There would be no impact to the distribution of native vegetation locally or regionally. The existing vegetation 
provides good soil stability, which means that revegetation activities should occur quickly after construction 
is completed. It is likely that post construction, similar vegetation would recolonise the affected areas. 

Birds 
An assessment of significance (Appendix J) was completed for the threatened bird species with the potential 
to occur within the construction footprint. The assessments concluded that there is unlikely to be a significant 
impact due to the following: 

 The amount of habitat to be removed or disturbed by the proposal is relatively small in the local context 
 Two of the eleven hollow bearing trees would be impacted 
 No fragmentation or isolation of habitat would occur 
 No substantial contribution to any key threatening process would be expected 
 Mitigation measures would be implemented to prevent disruptions to the life cycle or harm to individual 

animals of these species 
 The proposal would not interfere with the recovery of these species. 

Flora 
An assessment of significance (Appendix J) was completed for the Small Scurf-pea. The assessment 
concluded that there is unlikely to be a significant impact due to the following: 

 The amount of habitat to be removed or disturbed by the proposal is relatively small in the local context 
 No fragmentation or isolation of habitat would occur 
 No substantial contribution to any key threatening process would be expected 
 Mitigation measures would be implemented to prevent disruptions to the life cycle or harm to individual 

plants of this species 
 The proposal would not interfere with the recovery of this species. 

Mammals 
An assessment of significance (Appendix J) was completed for four threatened mammal species. The 
assessment concluded that there is unlikely to be a significant impact due to the following: 

 The amount of habitat to be removed or disturbed by the proposal is relatively small in the local context 
 Two hollow bearing trees would be impacted 
 No fragmentation or isolation of habitat would occur 
 No substantial contribution to any key threatening process would be expected 
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 Mitigation measures would be implemented to prevent disruptions to the life cycle or harm to individual 
animals of this species. 

 The proposal would not interfere with the recovery of this species. 

Conclusion on significance of impacts 
The proposal is not likely to significantly impact threatened species or ecological communities or their 
habitats, within the meaning of the Biodiversity Conservation Act 2016 or Fisheries Management Act 1994 
and therefore a Species Impact Statement or Biodiversity Development Assessment Report is not required. 
The proposal is not likely to significantly impact threatened species, ecological communities or migratory 
species, within the meaning of the Environment Protection and Biodiversity Conservation Act 1999. 

Is there a real chance that the activity threatens the 
long term survival of nationally listed biodiversity 
matters? 

No 

Has the consistency of the activity with relevant 
recovery plans, threat abatement plans, conservation 
advice and guidelines provided by the Australian 
Government been considered? 

Yes 

Can suitable offsets be secured? N/A 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Biodiversity A Flora and Fauna Management 

Plan will be prepared in accordance 
with Transport for NSW's 
Biodiversity Guidelines: Protecting 
and Managing Biodiversity on RTA 
Projects (RTA, 2011) and 
implemented as part of the CEMP. 
It will include, but not be limited to: 
 Plans showing areas to be 

cleared and areas to be 
protected, including exclusion 
zones, protected habitat features 
and revegetation areas 

 Requirements set out in the 
landscape guideline (RTA, 2008) 

 Pre-clearing survey requirements 
 Procedures for unexpected 

threatened species finds and 
fauna handling 

 Procedures addressing relevant 
matters specified in the policy and 
guidelines for fish habitat 
conservation and management 
(DPI Fisheries, 2013) 

 Protocols to manage weeds and 
pathogens. 

Contractor Detailed 
design/pre-
construction 

Section 4.8 of QA 
G36 Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Reference 
 Mitigation measures would be 

implemented to prevent 
disruptions to the life cycle or 
harm to the threatened species 
including birds, mammals and 
flora. 

Biodiversity Measures to further avoid and 
minimise the construction footprint 
and native vegetation or habitat 
removal will be investigated during 
detailed design and implemented 
where practicable and feasible. 

Contractor Detailed 
design/pre-
construction 

Biodiversity An Environmental Work Method 
Statement for Clearing and 
Grubbing must be prepared and 
approved by the project 
Environmental Officer prior to 
starting work. The EWMS must 
include at least the following: 
• A description of the work activity, 

including any plant and 
equipment to be used 

• Identification of any 
environmentally sensitive areas 

• The sequence of tasks for the 
activity 

• Identification of potential 
environmental risks/impacts due 
to the activity 

• Mitigation measures to reduce the 
identified environmental risk, 
including assigned 
responsibilities to site personnel 

• A process for assessing the 
performance of the implemented 
mitigation measures 
(performance outcomes) 

• A detailed site diagram showing 
all work areas, controls, sensitive 
areas, and no-go-zones 

• A process for monitoring and 
managing wet weather events 
during works 

All site personnel must sign-on to 
the EWMS and be aware of their 
responsibilities within the EWMS. 

Contractor Detailed 
design/pre-
construction 

Biodiversity Prior to the commencement of any 
works, a physical clearing boundary 
is to be demarcated and 
implemented. The demarcation of 
the exclusion zone will be in 

Contractor Pre-
construction 

Roads and Maritime 
Service’s 
Biodiversity 
Guidelines – 
Protecting and 
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Impact Environmental safeguards Responsibility Timing Reference 
accordance with Transport for NSW 
Biodiversity Guidelines – Protecting 
and Managing Biodiversity on RTA 
Projects: Guide 2: exclusion zones 
(RTA 2011). 

Managing 
Biodiversity on RTA 
Projects: Guide 2: 
exclusion zones 
(RTA 2011). 

Biodiversity Clearing of native vegetation should 
be carried out in accordance with 
Biodiversity Guidelines 2011 – 
Guide 4 (Clearing of vegetation and 
removal of bushrock) (RTA 2011). 

Contractor Pre-
construction/ 
construction 

Biodiversity 
Guidelines 2011 – 
Guide 4 (Clearing of 
vegetation and 
removal of 
bushrock) (RTA 
2011). 

Biodiversity Clearing of hollow bearing trees is to 
be conducted in accordance with 
Transport for NSW Biodiversity 
Guidelines - Guide 1 (Pre-clearing 
process). 

Contractor Pre-
construction 
/construction 

Transport for NSW 
Biodiversity 
Guidelines - Guide 1 
(Pre-clearing 
process). 

A qualified ecologist must be 
present on site during the removal 
of hollow bearing trees to supervise 
the works. 

Biodiversity Fauna handling must be carried out 
in accordance with the 
requirements of the Transport for 
NSW Biodiversity Guidelines -
Guide 9 (Fauna Handling). 

Contractor Pre-
construction 
/construction 

Transport for NSW 
Biodiversity 
Guidelines - Guide 9 
(Fauna Handling). 

Biodiversity All pathogens (e.g., Chytid, Myrtle 
Rust and Phytophthora) are to be 
managed in accordance with the 
Transport for NSW Biodiversity 
Guidelines - Guide 7 (Pathogen 
Management) and DECC 
Statement of Intent 1: Infection of 
native plants by Phytophthora 
cinnamomi (for Phytophthora). 

Contractor Construction Transport for NSW 
Biodiversity 
Guidelines - Guide 7 
(Pathogen 
Management). 
DECC Statement of 
Intent 1: Infection of 
native plants by 
Phytophthora 
cinnamomi (for 
Phytophthora). 

Biodiversity A Weed Management Plan will be 
developed to prevent/minimise the 
spread of weeds in accordance with 
Guide 6 (Weed Management) in the 
Roads and Maritime Biodiversity 
Guidelines (RTA 2011). 

Contractor Detailed 
design/pre-
construction 

Guide 6 (Weed 
Management) in the 
Transport for NSW 
Biodiversity 
Guidelines (RTA 
2011). 

Biodiversity Priority weeds are to be managed 
according to requirements under 
the Biosecurity Act, 2015 and Guide 
6 (Weed Management) of the 
Transport for NSW Biodiversity 
Guidelines 2011. 

Contractor Construction Biosecurity Act 
(2015). 
Guide 6 (Weed 
Management) of the 
Transport for NSW 
Biodiversity 
Guidelines 2011. 

Biodiversity Any herbicide use will be 
undertaken according to 

Contractor Construction Environmental Fact 
Sheet 18 - Herbicide 
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Impact Environmental safeguards Responsibility Timing Reference 
Environmental Fact Sheet 18 -
Herbicide application (RMS, 2013). 

application (RMS, 
2013). 

Biodiversity Pruning of mature trees is to be in 
accordance with Part 5 of the 
Australian Standard 4373-2007 
Pruning of amenity trees. 

Contractor Construction Part 5 of the 
Australian Standard 
4373-2007 Pruning 
of amenity trees. 

Biodiversity All coarse woody debris is to be 
retained on site where possible in 
accordance with Transport for NSW 
Biodiversity Guidelines – Protecting 
and Managing Biodiversity on RTA 
Projects: Guide 5: Re-use of woody 
debris and bush rock (RTA 2011). 
Any vegetation too large to be 
mulched will be placed as course 
woody debris (CWD) along suitable 
areas of Marshalls Creek, in 
consultation with Transport 
environment officer or manager. 

Contractor Construction Biodiversity 
Guidelines – 
Protecting and 
Managing 
Biodiversity on RTA 
Projects: Guide 5: 
Re-use of woody 
debris and bush 
rock (RTA 2011). 

Biodiversity Works are not to create an ongoing 
barrier to the movement of wildlife. 

Contractor Construction 

Biodiversity Temporary instream creek 
crossings must be designed so that 
the passage of fish will not be 
blocked. 
Temporary instream creek 
crossings are to be designed in 
accordance with Why do Fish Need 
to Cross the Road? Fish Passage 
Requirements for Waterway 
Crossings (Fairfull and Witheridge 
2003), Policy and Guidelines for 
Aquatic Habitat Management and 
Fish Conservation (NSW DPI 
1999), and Policy and Guidelines 
for Fish Friendly Waterway 
Crossings (NSW DPI). 

Contractor Detailed 
design/pre-
construction 

Why do Fish Need 
to Cross the Road? 
Fish Passage 
Requirements for 
Waterway 
Crossings (Fairfull 
and Witheridge 
2003), Policy and 
Guidelines for 
Aquatic Habitat 
Management and 
Fish Conservation 
(NSW DPI 1999), 
and Policy and 
Guidelines for Fish 
Friendly Waterway 
Crossings (NSW 
DPI) 

Biodiversity Rehabilitation of the creek bank 
would use native endemic riparian 
species. 

Contractor Post-
construction 

6.2 Hydrology, flooding and water quality 

Existing environment 

The proposal is located within the Murrumbidgee Catchment managed by the Riverina Local Land Services 
(LLS). The climate is extremely diverse ranging from alpine conditions in the headwaters of the Snowy 
Mountains to the semi-arid conditions of the Riverina plains in the west (NSW DPI Water 2011). 
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Major rivers within the Murrumbidgee catchment area include the Yass River, the Murrumbidgee River and 
Goodradigbee River which flow into Lake Burrinjuck and supply irrigation water for the Riverina (NSW DPI 
Water 2011). 
The proposal involves construction within Marshalls Creek, which flows to the Murrumbidgee River. Marshalls 
Creek is classified as a 4th order stream under the Strahler (1952) method and is identified as key fish habitat 
(KFH) (Figure 6-7, Appendix E). 

Figure 6-7 Example of the Marshalls Creek water feature within the construction footprint. 
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Groundwater Vulnerability 
The construction footprint is land mapped as Groundwater Vulnerability by the Wagga Wagga Local 
Environmental Plan (LEP) 2010. The clause 7.6 of the Wagga Wagga LEP for areas mapped as Groundwater 
Vulnerability states: 

Development consent must not be granted for development specified for the purposes of this clause on land to which 
this clause applies unless the consent authority is satisfied that the development— 

(a)  is unlikely to adversely impact on existing groundwater sources, and 

(b) is unlikely to adversely impact on future extraction from groundwater sources for domestic and stock water 
supplies, and 

(c) is designed to prevent adverse environmental impacts, including the risk of contamination of groundwater sources 
from on-site storage or disposal facilities. 

The proposal is not listed as specified development subject clause 7.6. 

Groundwater Dependent Ecosystems (GDEs) 
Groundwater plays an important role in sustaining aquatic and terrestrial ecosystems, such as springs, 
wetlands and vegetation. Ecosystems that rely on groundwater for some or all of their water requirements 
are classed as Groundwater Dependent Ecosystems (GDEs). Marshalls Creek, within the study area, is 
mapped as having high potential for aquatic GDEs and moderate to high potential for terrestrial GDEs 
(Appendix E). 

Flooding 
The study area is flat to gently sloping located adjacent to the Murrumbidgee Floodplains, with an elevation 
of 185 m ASL. A search of the Wagga Wagga LEP (2010) found the construction footprint is located within a 
flood prone area. Some short-term localised flooding may occur on site following extreme rainfall events or 
from flooding in the adjacent Murrumbidgee River. The last large flood event in Marshalls Creek occurred on 
4th March 2012 (Figure 6-8). The flood required the levee adjacent the western bridge abutment to be erected. 

Figure 6-8 Marshalls Creek Bridge March 2012. 
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Figure 6-9 Major waterways within the study area. 
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Contamination 
A Detailed Site Investigation (DSI) was completed by Jacobs Group (Australia) Pty Ltd for a comprehensive 
investigation of per- and polyfluoroalkyl substances (PFAS) at the RAAF Base Wagga, 2018. The 
investigation included Marshalls Creek and observed the extent of PFAS contamination was above the 
investigation criteria for ecological protection in surface water along Marshalls Creek drainage pathway. 
Marshalls Creek is a main surface water drainage pathway from the RAAF Base, where PFAS impacts are 
significant. 
In March 2021 an Environmental Site Investigation was completed by Jones Environmental Consulting for 
potential contamination within the development footprint. PFAS was detected within the footprint, however it 
was found to be limited to shallow soil locations likely deposited by past flood events (Appendix L). The 
concentration of PFAS detected is below the PFAS National Environmental Management Plan (NEMP) 
criteria for both ecological and human health, however exposure to these chemicals should be limited. 

Potential impacts 

Impacts to surface and groundwater water quality during construction would mostly occur during bridge and 
road work. During this stage there is potential for construction material, chemicals (from construction work, 
refuelling activities, concrete curing or plant failure), and sediment-laden runoff from the work site to enter 
the creeks. To minimise the risk of sediment-laden runoff, stockpiles will be located outside of the waterway 
west of the levy bank. Pilling may also disturb the creek bed gravels disrupting sediment in the waterway. In 
addition, the use of piling and coffer dams has the potential to minimise the available waterway area adjacent 
to the bridge work. Should flooding in the Marshalls Creek catchment and or the Murrumbidgee River be 
predicted measures in the Flood Management Plan for the project would be activated. The Flood 
Management Plan would minimise the potential impacts of the work during floods. 
The removal of vegetation within the development footprint may destabilise the banks and potentially result 
in exposure of soils to erosion hazards, causing sedimentation of the waterway. Disturbance of the channel 
banks during the removal of vegetation is likely to result in temporary minor increases in turbidity. 
During construction, temporary creek crossings would be installed upstream and downstream of the bridge 
for the construction machinery. There is potential for the creek crossings to impede the flow of Marshalls 
Creek and disturb sediment in the waterway. 
During the proposed work, temporary containment measures and the use of dewatering processes during 
the curing of concrete would minimise the risk of contaminants entering the creek. The risk of impact to water 
is likely to be short term, localised, and not lead to a noticeable deterioration in water quality either locally or 
downstream. The risks are also readily minimised or avoidable and manageable through the implementation 
of standard construction environmental controls. Considerations with regards to the known PFAS 
contamination in the sediment and water of Marshalls Creek will require further management, as outlined 
below in the mitigation measures. 
PFAS exposure pathways to human receptors are through dermal contact (contact with the skin) or through 
incidental ingestion. Human exposure and disturbance of sediments and water from the creek will need to be 
managed with the mitigation measures outlined below. 
The proposal may result in a number of potential contamination sources being identified on the site during 
construction. Fuel and oil for construction plant and equipment are potential sources of contamination. Due 
to the work occurring adjacent to a water course, there is potential for water contamination to occur as a 
result of accidental spills. Fuels and oils for refuelling would be stored in doubled bunded areas in the site 
compound, and refuelling activities would occur in doubled bunded areas within the designated compound 
site. Plant and equipment would be routinely inspected and maintained during the work. Sewage levels from 
toilets and ablutions would be monitored and removed from site regularly. 
Flooding of the site during the work is possible. In the event of a flood, the temporary instream creek crossings 
may break free and be carried downstream in the floodwaters. This could result in damage to the pedestrian 
crossing, Marshalls Creek Bridge, and the creek bed and banks, as well as adding to debris in the waterway. 
In the instance of a flood in the Murrumbidgee River, a warning would be issued by the NSW State Emergency 
Service (SES). The warning would include the expected impacts of flooding in the Wagga Wagga LGA (NSW 
SES 2019). The Bureau of Meteorology would also issue a severe weather warning for flash flooding when 
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those conditions are expected (NSW SES 2013). Flash flooding warnings are issued within 6 to 24 hours of 
potential flooding. This time period would allow sufficient time to move the temporary instream crossing, plant 
and equipment to areas above the Predicted flood height (NSW SES 2019). These procedures will be detailed 
in a Flood Management Plan for the site. 
Rehabilitation of disturbed areas would be staged to occur during and post construction. Operational risks to 
water quality would remain unchanged from the current conditions once stabilisation has been achieved. 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Soil and A Soil and Water Management Contractor Detailed Section 2.1 of 
water Plan (SWMP) will be prepared and 

implemented as part of the CEMP. 
The SWMP will identify all 
reasonably foreseeable risks 
relating to soil erosion and water 
pollution and describe how these 
risks will be addressed during 
construction. 

design/pre-
construction 

QA G38 Soil 
and Water 
Management 

Soil and A site-specific Erosion and Contractor Detailed Section 2.2 of 
water Sediment Control Plan/s will be 

prepared and implemented as part 
of the Soil and Water 
Management Plan 

design/Pre-
construction 

QA G38 Soil 
and Water 
Management 

The Plan will include 
arrangements for managing wet 
weather events, including 
monitoring of potential high-risk 
events (such as storms) and 
specific controls and follow-up 
measures to be applied in the 
event of wet weather. 

Soil and Erosion and sediment control Contractor Detailed Managing 
water measures will be implemented to 

mitigate any impacts. 
design/Pre-
construction, 
Construction 

Urban 
Stormwater: 
Soils & 
Construction 
Guidelines 
(the Blue 
Book) 
(Landcom 
2004), Section 
3.1 of QA G38 
Soil and 
Water 
Management 

Soil and Establish erosion control and Contractor Construction Section 3.5 of 
water sediment capture measures, and 

maintain them regularly, to divert 
offsite stormwater, manage onsite 
stormwater runoff and stabilise 
stockpiles. 

QA G38 Soil 
and Water 
Management, 
RMS 
Technical 
Guideline 
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Impact Environmental safeguards Responsibility Timing Reference 
EMS-TG-010: 
Stockpile Site 
Management, 
the Blue Book. 

Soil and Erosion and sedimentation Contractor Construction ESCP 
water controls are to be checked and 

maintained on a regular basis 
(including clearing of sediment 
from behind barriers) and records 
kept and provided on 
request. 

Soil and Prepare an Environmental Work Contractor Detailed Section 3.7 of 
water Method Statement (EWMS) for the 

work. 
design/Pre-
construction 

QA G38 Soil 
and Water 
Management, 
Section 3.2.4 
of QA G36 
Environmental 
Protection 

Soil and 
water 

There is to be no release of dirty, 
impacted or otherwise, water into 
drainage lines and/or waterways. 

Contractor Construction SWMP 

Soil and The creek bed gravels, creek bank Contractor Construction/ Section 4.16 
water and adjacent riparian vegetation 

will be stabilised and rehabilitated 
similar to pre-construction 
condition upon the completion of 
construction. 

operation of QA G36 
Environmental 
Protection 

Soil and Temporary containment Contractor Construction SWMP 
water measures and the use of 

dewatering processes during the 
curing of concrete will minimise 
the risk of contaminants entering 
the creeks 

Soil and Vehicle wash down and/or cement Contractor Construction ESCP 
water truck washout is to occur in a 

designated concrete washout area 
as approved on a site specific 
ESCP. 

Soil and A site-specific emergency spill Contractor Construction Section 4.3 of 
water plan will be developed and include 

spill management measures in 
accordance with the Transport for 
NSW Code of Practice for Water 
Management (RTA, 1999) and 
relevant EPA guidelines. The plan 
will address measures to be 
implemented in the event of a spill, 
including initial response and 
containment, notification of 
emergency services and relevant 
authorities. 

QA G36 
Environmental 
Protection, 
SWMP, 
Transport for 
NSW Code of 
Practice for 
Water 
Management 
(RTA, 1999), 
EPA Bunding 
and Spill 
management 
Guidelines 
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Impact Environmental safeguards Responsibility Timing Reference 
Soil and 
water 

An emergency spill kit is to be kept 
on site at all times. All staff are to 
be made aware of the location of 
the spill kit and trained in its use. 

Contractor Construction SWMP 

Soil and All fuels, chemicals and lubricants Contractor Construction Section 4.3 of 
water are to be stored in an impervious 

doubled bunded area either: 

 50 m away from any aquatic 
habitat, flood prone areas, or 
on slopes steeper than 1:10 

 Behind effective flood levy 
bank. 

QA G36 
Environmental 
Protection, 

Soil and Refuelling of plant and equipment Contractor Construction SWMP 
water is to occur in impervious double 

bunded areas in accordance with 
a site-specific refuelling control 
plan. 

Soil and Adequate incident management Contractor Construction CEMP, 
water procedures will be incorporated 

into the Construction and 
Operation Environmental 
Management Plans, including 
requirement to notify EPA for 
incidents that cause material harm 
to the environment. 

OEMP, 
Section 147 – 
153 POEO 
Act. 

Soil and 
water 

A Flood Management Plan (FMP) 
will be prepared and implemented 
as part of the CEMP. The FMP will 
identify all reasonably foreseeable 
risks relating to the event of a flood 
and describe how these risks will 
be addressed during construction. 

Contractor Detailed 
design/pre-
construction 

Soil and The design of the temporary creek Contractor Detailed 
water crossing will ensure fish passage, 

stability, and flow of Marshalls 
Creek. Rock used to construct 
temporary creek crossings must 
be clean. 

design/pre-
construction 

PFAS A PFAS Management Plan will be Contractor/Transport Detailed PFAS NEMP 
contaminated prepared and implemented as part design/Pre- 2.0 
water and of the CEMP. Water and sediment construction, 
sediment within Marshalls Creek will be 

managed in accordance with the 
PFAS National Environmental 
Management Plan (NEMP) 2.0, 
Department of Agriculture, Water 
and the Environment 2020. 

Construction 

PFAS 
contaminated 
water and 
sediment 

Soil and water removed from the 
Marshalls Creek waterway are to 
be tested for PFAS contaminants 
prior to re-use or disposal in 

Contractor Construction 
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Impact Environmental safeguards Responsibility Timing Reference 
accordance with relevant 
standards and requirements. 
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6.3 Traffic and transport 

Existing environment 

Access to the proposal area would be via a network of sealed public roads. Major roads near the proposed 
work would be used as transport routes, and include: 

 Hammond Avenue 
 Edward Street 
 Sturt Highway 
 Kooringal Road 
 Copland Street 
 Lake Albert Road 
 Eunony Bridge Road 
 Byrnes Road 
 Bomen Road 
 Olympic Highway. 
The NSW Roads and Traffic Authority (RTA) developed a set of road hierarchy classifications (Table 6.3-1), 
indicating typical nominal volumes in terms of average annual daily traffic (AADT) serviced by various classes 
of road. 
Table 6.3-1 Functional classification of roads. 

Type of Road Traffic Volume (AADT) Peak Hour Volume (vph) 

Arterial >15,000 1,500 – 5,5600 

Sub-Arterial 5,000 – 20,000 500 – 1,000 

Collector 2,000 – 10, 000 200 – 1,000 

Local <2,000 0 - 200 

Hammond Avenue, Edward Street, Eunony Bridge Road, Byrnes Road, Bomen Road, Olympic Highway and 
the Sturt Highway are arterial roads and are likely to experience traffic volumes of greater than 15,000 
vehicles daily. Kooringal Road, Copland Street and Lake Albert Road are sub-arterial roads and are likely to 
experience traffic volumes of 5,000 to 20,000 daily. 

Potential impacts 

During the early phase of construction, the Proposal would require partial lane closure of the Sturt Highway. 
During night works (10-15 nights), closure of both lanes in both directions would be required. Where this 
occurs a detour route for Heavy Vehicles would be established utilising the Sturt Highway, Eunony Bridge 
Road, Byrnes Road, Merino Road and the Olympic Highway. For light vehicles and local traffic Lake Albert 
Road and Kooringal Road would serve as a detour. Detour roads are assessed to be able to handle the 
increased detour traffic load in accordance with their functional classification. 
Additional heavy vehicle movements are expected for the movement of plant and materials. Some additional 
light vehicle movements would occur because of staff needs for the proposal. These movements are 
considered very minor in relation to existing conditions. 
When detours are in place, traffic volumes would increase on the detour routes. No impacts would occur to 
traffic volumes on the local roads following the completion of the work. The work would result in improved 
traffic flow and reduced congestion. 
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Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Traffic and A Traffic Management Plan (TMP) will be Contractor Detailed Section 2.2 of 
transport prepared and implemented as part of the 

CEMP. The TMP will be prepared in 
accordance with the Roads and Maritime 
Traffic Control at Work Sites Manual 
(RMS, 2018) and QA Specification G10 
Control of Traffic (Roads and Maritime, 
2008). The TMP will include: 

 Confirmation of haulage routes 
 Measures to maintain access to local 

roads and properties 
 Site specific traffic control measures 

(including signage) to manage and 
regulate traffic movement 

 Measures to maintain pedestrian and 
cyclist access 

 Requirements and methods to consult 
and inform the local community of 
impacts on the local road network 

 Access to construction sites including 
entry and exit locations and measures 
to prevent construction vehicles 
queuing on public roads. 

 A response plan for any construction 
traffic incident 

 Consideration of other developments 
that may be under construction to 
minimise traffic conflict and 
congestion that may occur due to the 
cumulative increase in construction 
vehicle traffic 

 Monitoring, review and amendment 
mechanisms. 

design/Pre-
construction 

QA G10 Traffic 
Management, 
Roads and 
Maritime Traffic 
Control at Work 
Sites Manual 
(RMS, 2018) 

Traffic and Existing access for nearby and adjoining Contractor Construction TMP 
transport properties, businesses and roads is to be 

maintained at all times during the works 
unless otherwise agreed to by the 
affected property owner. 

Traffic and Local and regional road users will be Contractor Pre- TMP 
transport informed of any expected traffic or 

access changes and delays prior to 
construction commencing. 

construction, 
construction 

Traffic and WWCC, SES, adjoining properties and Contractor Pre- TMP 
transport businesses will be notified 4 weeks prior 

to the closure of both lanes in both 
directions along Hammond Avenue/Sturt 
Highway. 

construction, 
construction 
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Impact Environmental safeguards Responsibility Timing Reference 
Traffic and 
transport 

All complaints are to be recorded on a 
Complaints Register and attended to 
promptly. 

Contractor Construction TMP 

6.4 Noise and vibration 

Methodology 

The construction noise and vibration assessment has been prepared in accordance with the policies and 
guidance administered by the Environment Protection Authority (EPA), including: 

 NSW Interim Construction Noise Guideline (ICNG) 2009 
 NSW Noise Policy for Industry (NPfI) NSW EPA 2017 
The NSW Interim Construction Noise Guideline (ICNG) 2009 provides guidance on the measurement and 
management of construction noise impacts. The guideline requires a quantitative assessment of noise 
impacts when works are likely to impact an individual or sensitive land use for more than three weeks in total. 
A quantitative noise assessment has been conducted. 
The ICNG describes the ‘noise management levels’ (NML’s), for residences and other sensitive receivers. 
For work during standard working hours, residences are considered noise affected when construction noise 
is 10 dB(A) above the rating background level (RBL) and ‘highly noise affected’ when construction noise is 
above 75 dB(A). Work outside standard working hours affect sensitive receivers when construction noise is 
5 dB(A) above the RBL (ICNG 2009). 
Under the RMS Noise Criteria Guideline the proposed work is considered to be “minor works” given the bridge 
realignment is minor and traffic volumes, percentage of heavy vehicles and speed would not increase. An 
operational noise assessment is not required where the minor works would not increase noise levels by more 
than 2.0dBA relative to the existing noise levels at the worst affected receiver. Given a 2.0dBA increase in 
traffic noise during operation is highly unlikely, an operational noise assessment is not necessary. 

Existing environment 

The existing noise sources are typical of a built environment. Dominant noise sources include traffic noise 
from light vehicles and heavy vehicles, industrial noise and residential noise. 
There are over 200 sensitive receivers (mainly residential dwellings) within 1 km of the construction footprint. 
The closest receiver is a caravan park located 30 m north-east of the construction footprint. The closest 
residential dwelling is located about 350 m north-west of the construction footprint. Sensitive receivers 
identified as potentially noise affected are shown in Figure 6-10. 
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Figure 6-10 Sensitive receivers within 1 km of the construction footprint. 
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Background Noise Level 
Background noise monitoring has not been conducted for the proposal. NGH has adopted the recommended 
background levels from the NSW Noise Policy for Industry 2017 (NPI). The NPI in Table 6.4-1 describes 
typical existing background noise levels for land within an urban residential area. These background noise 
levels were adopted as the RBL’s for the purpose of this noise assessment. 
Table 6.4-1 Average Background A-weighted sound pressure level (NSW NPI 2017) 

Daytime 0700 1800 Evening (OOHW Period 
1*) 1800 2200 

Night time (OOHW 
Period 2*) 2200 07000 

Urban Residential 50 45 40 

*note: OOHW = Out Of Hours Work. 

Noise management levels for the proposed activity have been determined in accordance with the NSW ICNG 
described below and summarised in Table 6.4-2. 

 Standard working hours - 10 dB(A) above background levels 
 Outside standard working hours - 5 dB(A) above background levels 
 Residences receiving noise levels over 75 dB(A) during standard working hours are considered 

highly noise affected irrespective of the RBL. 

Table 6.4-2 Noise Management Levels for the proposed activity 

Daytime NML 
(RBL +10 dB(A)) 

(dB(A)) OOHW Period 1 NML 
(dB(A)) (RBL +5 dB(A)) 

OOHW Period 2 NML 
(dB(A)) (RBL +5 dB(A)) 

Highly Noise 
Level (dB(A)) 

Affected 

60 50 45 75 

For increased noise along detour road routes, noise levels at 2 dBA or less require no further assessment. 
Where increases of more than 2 dBA are expected, noise mitigation should be considered using 
Appendices B and C of Roads and Maritime's Construction Noise and Vibration Guideline. 

Potential impacts 

Construction noise and vibration 
The predicted noise level for the proposed work was calculated using the Roads and Maritime Services’ 
Construction Noise Estimator. Five construction scenarios were modelled. These are considered ‘worst case 
scenarios’ where all plant and machinery are operating continuously and concurrently (Table 6 7). This is 
unlikely to be the case and as such, actual noise levels would be lower than predicted. 

Construction Equipment Sound 
(dB(A)) 

Pressure level @ 7m No. of units 

Scenario 1 – Bridge removal 

Dump truck 83 1 

Mobile crane 88 1 

Light vehicle 78 1 

Pneumatic jackhammer 90 1 

Water truck 82 1 

Scenario 2 – Bridge construction (piling) 
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Piling Rig 91 1 

Concrete Truck 84 1 

Mobile Crane 88 1 

Concrete Pump 87 1 

Light vehicle 78 1 

Scenario 3 – Pavement milling 

Pavement profiler 92 1 

Dump truck 85 1 

Front end loader 87 1 

Water truck 82 1 

Scenario 4 – Operation of compound site 

Delivery truck 83 1 

Light vehicle 63 3 

Generator 78 1 

Scenario 5 – Plank installation (night work) 

Mobile crane 88 1 

Light tower 73 2 

Distance based attenuation was used for each scenario to determine noise levels at receivers located within 
30m, 350m, 500m and 1000m of the proposed work. The predicted noise levels for sensitive receivers within 
these distances for each scenario is provided in Table 6.4-3. 

Table 6.4-3 Predicted noise levels based on construction scenarios (standard working hours) 

Distance from 
construction 
footprint (m) 

Predicted Noise 
Level dB(A) 

Daytime NML Exceedance (dB(A)) 
Green no exceedance 

Yellow Minor exceedance 

Orange Substantial exceedance 

Red highly noise effected 

Recommended Additional 
Mitigation Measures* 

Scenario 1 – Bridge removal 

30 78 18 N, V, PC 

70 70 10 N, V 

80 69 9 -

180 60 0 -

Scenario 2 – Bridge construction (piling) 

30 80 20 N, V, PC 

90 70 10 N, V 
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Distance from 
construction 
footprint (m) 

Predicted Noise 
Level dB(A) 

Daytime NML Exceedance (dB(A)) 
Green no exceedance 

Yellow Minor exceedance 

Orange Substantial exceedance 

Red highly noise effected 

Recommended Additional 
Mitigation Measures* 

100 69 9 -

210 60 0 -

Scenario 3 – Pavement milling 

30 80 20 N, V, PC 

90 70 10 N, V 

100 69 9 -

200 60 0 -

Scenario 4 – North western compound site 

45 66 6 -

460 41 0 -

Scenario 4 – Southern compound site 

190 51 1 -

540 39 0 -

*Note: N =Notification, V = Verification, PC = Phone call 

Marshalls Creek Bridge Replacement 
Review of Environmental Factors 65 



Table 6.4-4 Predicted noise levels based on construction scenarios (OOHW hours). 

Distance 
from 
construction 
footprint (m) 

Predicted 
Noise 
Level 
dB(A) 

OOHW Period 1 NML 
Exceedance (dB(A)) 
Green no exceedance 

Yellow Minor 
exceedance 

Orange Substantial 
exceedance 

Red highly noise 
effected 

OOHW Period 2 

Recommended Additional 
Mitigation Measures* 

NML Exceedance 
(dB(A)) 
Green no exceedance 

Yellow Minor 
exceedance 

Orange Substantial 
exceedance 

Red highly noise 
effected 

Scenario 4 – North-western compound site 

45 66 16 21 
OOHW Period 1: V, N, DR 

OOHW Period 2: V, IB, N, DR, PC 

460 41 0 0 
OOHW Period 1: Nil 

OOHW Period 2: Nil 

Scenario 4 – South-eastern compound site 

190 51 1 6 
OOHW Period 1: Nil 

OOHW Period 2: V, N, DR 

540 39 0 0 
OOHW Period 1: Nil 

OOHW Period 2: Nil 

Scenario 5 – Plank installation (night work) 

30 74 24 29 
OOHW Period 1: V, N, DR, PC 

OOHW Period 2: V, IB, N, DR, PC 

90 64 14 19 
OOHW Period 1: N, DR 

OOHW Period 2: V, IB, N, DR, PC 

140 59 9 14 
OOHW Period 1: N, DR 

OOHW Period 2: V, N, DR 

210 54 4 9 
OOHW Period 1: -

OOHW Period 2: V, N, DR 

310 49 0 4 
OOHW Period 1: -

OOHW Period 2: N 

500 44 0 0 

Daytime: Nil 

OOHW Period 1: Nil 

OOHW Period 2: Nil 

*Note: N =Notification, V = Verification, PC = Phone call, IB = Individual briefings, DR = Duration respite. 

Construction noise predictions assumes all plant items would be operating simultaneously for each 
construction activity. Simultaneous operation is very unlikely and often impossible, especially on smaller sites. 
As a result, any predictions are conservative. 
The majority of the construction work for the proposal would occur during standard working hours. Scenarios 
one to four model the predicted noise levels during standard working hours. 
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It is predicted that an exceedance of up to 20 dB(A) above the daytime NML would occur during construction 
at the caravan park (Table 6.4-3, Figure 6-10). The nearest residential receiver is located 270m north-west 
of the study area. Receivers located 210 m or further from the study area and are not expected to experience 
any noise exceedances during standard working hours (Table 6.4-3). 
It is predicted that during the operation of the north-western compound site the caravan park would 
experience an exceedance of up to 6 dB(A) above the daytime NML. During the operation of the southern 
compound site, it is predicted that the caravan park and all residential receivers would not experience an 
exceedance above the daytime NML. 
Out of hours work (OOHW) would be required for activities such as plank installation and stitch pouring. 
Scenario five (Table 6.4-4) models the predicted noise levels during these OOHW for plank installation. It is 
predicted that an exceedance of up to 24 dB(A) above the OOHW period 1 NML, and 29 dB(A) above the 
OOHW period 2 NML would occur at the caravan park (Table 6.4-4). 
It is predicted that during the operation of the north-western compound site, an exceedance of up to 16 dB(A) 
above the OOHW period 1 NML, and 21 dB(A) above the OOHW period 2 NML would occur at the caravan 
park (Table 6.4-4). During operation of the south-eastern compound site an exceedance of up to 1 dB(A) 
above the OOHW period 1 NML, and 6 dB(A) above the OOHW period 2 NML would occur at the caravan 
park. 
Residential receivers located within 350 m would experience an exceedance of up to 3 dB(A) above the 
OOHW period 2 NML only. 
Additional noise impacts are expected along detour routes as a result of bridge closures during night-time 
work. Heavy vehicle traffic is proposed to detour along Eunony Bridge Road, Byrnes Road, Merino Road and 
the Olympic Highway. Light vehicle traffic is proposed to detour along Lake Albert Road and Kooringal Road. 
Noise modelling has shown minor impacts would be likely along Eunony Bridge Road and Kooringal Road to 
receivers further than 320 m from the road. Given the low density of rural housing and large set-back 
distances of dwellings to Eunony Bridge Road there is minimal mitigation measures proposed. 
Potentially impacted residences along Kooringal Road would be numerous due to the density of dwellings in 
proximity to the road. Mitigation measures proposed include notification of residents within 318 m of Eunony 
Bridge Road and 175 m of Kooringal Road of night-time detours, date of commencement, duration of the 
detours and contact number for complaints regarding traffic noise. Consideration should be given to reducing 
the speed of vehicles along Kooringal Road during evening detours. It is noted that this may not be preferable 
given additional noise may be generated from vehicles braking and accelerating. Further detail of this 
assessment can be seen in Appendix K. 
Additional mitigation measures are recommended for sensitive receivers located within 350 m of the 
proposed work during standard working hours and OOHW. 
In the event of a flood, if the proposed heavy vehicle detour route is impassable, an alternative heavy vehicle 
route may be required. This route would include the Sturt Highway, Kooringal Road, Red Hill Road and the 
Olympic Highway. A traffic noise impact assessment would be required to be completed prior to the use of 
this alternative heavy vehicle route. 
The proposed work is likely to generate vibration impacts during construction, especially when driving the 
bridge piles and using vibratory rollers during road construction. Cosmetic damage to structures could occur 
within up to 25 m of some vibratory rollers and 20 m of a vibratory pile driver. Given Narellan Pools building 
at 86 Hammond Avenue is located within 25 m of the proposed work a building condition report should be 
carried out prior to start of work. A Construction Noise and Vibration Plan should detail vibratory power limits 
or list machinery to be used to minimise the impact of vibration during construction. 
Human response to vibration may be experienced within up to 100 m of some vibratory rollers and 20 m of a 
vibratory pile driver. The Construction Noise and Vibration Plan should detail the requirement to consult with 
residential and commercial premises within 100 m of the proposed work and offer respite periods where 
practical and reasonable. 

Operational noise and vibration 
The outside lane of the bridge and abutments would move about 3.5 m closer to the caravan park manager’s 
residence on the north-eastern side of the road. The residence is set-back about 35 m from the road and 
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about 60 m from the new road alignment. Noise generated by traffic acceleration, deceleration and lane 
changes would likely decrease due to the proposal. Any change in traffic noise impact at the caravan park 
manager’s residence is expected to be minor, however background noise monitoring prior to start of work is 
recommended to verify any increase in operational noise. No vibration impact from the proposal is expected 
once the bridge is operational. 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Noise and A Noise and Vibration Management Contractor Detailed Section 4.6 of QA 
vibration Plan (NVMP) will be prepared and 

implemented as part of the CEMP. 
The NVMP will generally follow the 
approach in the Interim Construction 
Noise Guideline (ICNG) (DECC, 
2009) and identify: 

 All potential significant noise and 
vibration generating activities 
associated with the activity 

 Feasible and reasonable mitigation 
measures to be implemented, 
taking into account beyond the 
pavement: urban design policy, 
process and principles (roads and 
maritime, 2014) 

 A monitoring program to assess 
performance against relevant noise 
and vibration criteria 

 Arrangements for consultation with 
affected neighbours and sensitive 
receivers, including notification and 
complaint handling procedures 

 Contingency measures to be 
implemented in the event of non-
compliance with noise and 
vibration criteria. 

design/pre-
construction 

G36 
Environment 
Protection 

Noise and Work hours during construction will Contractor Construction 
vibration generally be limited to Standard 

Working Hours, except for when night 
work is necessary for activities such 
as girder installation and stitch 
pouring. 
Standard working hours: 
• Monday – Friday 7:00 am to 6:00 pm 
• Saturday - 8:00 am to 1:00 pm 
• Sunday and Public Holidays - No 
work 

Noise and 
vibration 

All sensitive receivers (e.g. schools, 
local residents) likely to be affected 
will be notified at least 5 days prior to 
commencement of any work 
associated with the activity that may 

Contractor Pre-
construction 
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Impact Environmental safeguards Responsibility Timing Reference 
have an adverse noise or vibration 
impact. The notification will provide 
details of: 

 The project 
 The construction period and 

construction hours 
 Contact information for project 

management staff 
 Complaint and incident reporting 
 How to obtain further information. 

Noise and For construction during standard Contractor Pre- Transport 
vibration working hours, the Caravan Park 

should: 

 Receive a written notification letter. 
 Receive a phone call at least 5 

days prior to commencement of 
any work. Phone calls may provide 
the affected residence with a 
contact telephone number for noise 
complaints, provide advice and the 
opportunity for the residence to 
provide any comments. 

 Verification of noise and vibration 
levels as part of routine checks of 
noise levels should be undertaken 
within a period of 14 days from the 
commencement of construction 
activities or following reasonable 
complaints. 

 Noise measurements will be 
consistent with the procedures 
documented in AS1055.1-1997 
Acoustics-Description and 
Measurement of Environmental 
Noise-General Procedures. 

 Vibration measurements will be 
undertaken in accordance with the 
procedures documented in the 
OEH’s Assessing Vibration-a 
technical guideline (2006) and 
BS7385 Part 2-1993 Evaluation 
and measurement for vibration in 
buildings. 

construction Construction 
Noise and 
Vibration 
Guideline (2016). 

Noise and For construction during OOHW, the Contractor Pre- Transport 
vibration Caravan Park should: 

 Receive a written notification letter. 

construction Construction 
Noise and 
Vibration 
Guideline (2016). 
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Impact Environmental safeguards Responsibility Timing Reference 
 Receive a phone call at least 5 

days prior to commencement of 
any work. 

 Verification of noise and vibration 
levels as part of routine checks of 
noise levels or following 
reasonable complaints should be 
undertaken within a period of 14 
days from the commencement of 
construction activities. 

 Receive individual briefings about 
the impacts of high noise activities 
and mitigation measures that will 
be implemented. Project 
representatives will visit identified 
stakeholders at least 48 hours 
ahead of potentially disturbing 
construction activities. Where the 
resident cannot be met with 
individually then an alternative form 
of engagement should be used. 

 Receive duration respite. 
Noise and For construction during OOHW period Contractor Pre-
vibration 2, Residential Receivers located 

within 350 m should: 

 Receive a written notification letter. 
 Verification of noise and vibration 

levels as part of routine checks of 
noise levels or following 
reasonable complaints should be 
undertaken within a period of 14 
days from the commencement of 
construction activities. 

 Receive duration respite. 

construction 

Noise and For construction during OOHW period Contractor Pre- Transport 
vibration 2, Residential Receivers located 

within 500 m should: 
Receive a written notification letter. 

construction Construction 
Noise and 
Vibration 
Guideline (2016). 

Noise and  Where possible avoid operating Contractor Construction 
vibration plant concurrently. 

 The dominant noise sources (piling 
rig, jackhammer, mobile crane) will 
be: 

o Switched off when not 
required. 

o Used only when necessary. 
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Impact Environmental safeguards Responsibility Timing Reference 
Noise and  Notification of residents within 318 Contractor and Pre-
vibration m of Eunony Bridge Road and 175 

m of Kooringal Road of night-time 
detours, date of commencement, 
duration of the detours and contact 
number for complaints regarding 
traffic noise. 

Project 
manager. 

construction 

Construction The Construction Noise and Vibration Contractor Detailed 
vibration Plan must: 

 detail vibratory power limits or list 
machinery not to be used to 
minimise the impact of vibration 
during construction. 

 detail the requirement to consult 
with residential and commercial 
premises within 100 m of the 
proposed vibration generating 
activities and offer respite periods if 
needed and where practical and 
reasonable. 

design/pre-
construction 

Operational Background noise monitoring is to be Transport Pre-
noise carried out, in accordance with 

relevant standards, at the caravan 
park manager’s residence at 93 
Hammond Avenue prior to start of 
work. 

construction 

Construction A building condition report is to be Transport Pre-
vibration carried out prior to start of work for 

Narellan Pools (86 Hammond 
Avenue). 

construction 

6.5 Topography, geology and soils 

Existing environment 

The subject land occurs within the floodplains of the Murrumbidgee River and Marshalls Creek. Geological 
mapping reveals that the bridge is built on unconsolidated sediments deposited in the quaternary, composed 
of alluvial sand, silt, clay, and pebble to cobble sized gravel (Geological Survey of NSW, 2020). 
Urban salinity is a key cause of land degradation in Wagga Wagga and is monitored through a network of 
over 200 piezometers (WWCC, 2018a). For the 2017/2018 reporting period, the piezometers showed a 
decrease in the overall standing water levels (SWL) when compared to 2010/2011 reporting period (WWCC, 
2018b). 
In addition to the natural setting, Marshalls Creek and associated lands have been extensively reworked by 
human activities. The construction of the flood levee, the industrial subdivision of East Wagga Wagga, historic 
filling of the floodplain and drainage of East Wagga Wagga has substantially altered the hydrological and 
topographical features of the project area. 
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Topography, geology and soil summaries for the proposal area in the context of the Bioregion are provided 
in Table 6.5-1 below. 

Table 6.5-1 Summary of topographic, soil and landscape features in the study area. 

Category Study area 

Topography The proposal is located on the floodplain of the Murrumbidgee River. Slope gradients are less than 
1%, local relief is generally less than 2 m within the elevation range of 185 m ASL. 

Geology Marshalls Creek Bridge is built on unconsolidated sediments deposited in the quaternary, composed 
of alluvial pebble to cobble sized gravel, sand silt and clay (Geological Survey of NSW, 2020). 

Soils The E-spade website (https://www.environment.nsw.gov.au/) notes the area is part of the Kurrajong 
Plain Soil Landscape with; moderately deep alluvial soils that are subject to occasional flooding, 
localised waterlogging and streambank erosion (Appendix E). 

Acid Sulfate 
Soils 

There is a low probability for acid sulphate soils (ASS) to occur throughout the development site 
(Appendix E). 

Contaminated Land 
A search of the NSW EPA’s Contaminated Land Record and List of Contaminated Sites Notified to the EPA 
was carried out on 18 May 2020. There are no identified contaminated lands within or adjacent to the 
proposed work. 
Transport have identified that previous road works nearby encountered road materials that were impacted by 
coal tar. There may be some potential for the proposed road and abutment works to disturb coal tar 
contaminated road materials. Any contaminated soils encountered during works would be managed in 
accordance with Transport Guideline for the Management of Contamination (Transport, 2013) and in 
accordance with the NSW EPA Resource Recovery Exemption under Part 9, Clauses 91 and 92 of the POEO 
(Waste) Regulation, the reclaimed asphalt pavement exemption 2014. 
In 2018 a Detailed Site Investigation (DSI) was completed by Jacobs Group (Australia) Pty Ltd for a 
comprehensive investigation of polyfluoroalkyl substances (PFAS) at the RAAF Base Wagga. The 
investigation included Marshalls Creek. PFAS was recorded in surface water and sediment along Marshalls 
Creek and groundwater in the Gumly Gumly wetland and surrounding properties. Marshalls Creek provides 
a surface water drainage pathway from low lying areas west of the RAAF Base, where PFAS impacts are 
significant. This has been addressed in the Hydrology, Flooding and Water Quality impacts in section 6.2, 
however is relevant for both water and soil environmental concerns. 
In March 2021 an Environmental Site Investigation was completed by Jones Environmental Consulting for 
potential contamination within the development footprint. PFAS was detected within the footprint, however it 
was found to be limited to shallow soil locations likely deposited by past flood events (Appendix L). The 
concentration of PFAS detected is below the PFAS National Environmental Plan (NEMP) criteria for both 
ecological and human health, however exposure to these chemicals should be limited. 

Potential impacts 

Potential impacts to soils and water during construction include: 

 Soil erosion during construction and until landforms have been stabilised 
 Sediment laden run off into waterways 
 Disturbance of soils in the road verge and around vehicle and plant access points 
 Disturbance of soils using under boring to relocate underground services 
 Tracking of soils onto surrounding roads causing potential hazards for road users 
 Groundwater and surface water contamination from potential spills and PFAS 
 Potential for soil and sediment contamination. 
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The proposal would involve earthworks during construction. Excavation of soil and vegetation along the creek 
banks would be required for bridge abutments. This would potentially result in soil erosion and sedimentation 
of the waterway. Installation of the temporary creek crossing adjacent to the bridge and construction of the 
bridge piles/foundations on either side of the waterway would also disturb soils and have the potential to 
result in soil erosion. 
The relocation of underground services will have minor disturbances on soils. Proposed methods such as 
under-boring has a minimal surface footprint, and this reduces potential for soil erosion. 
Operation of construction machinery along the bank of the creek line would disturb vegetation and the soil 
surface. This may result in sedimentation of the waterway. Erosion and sediment controls would be 
implemented for the work during construction. Work would be revegetated and stabilised progressively and 
utilise the temporary creek crossings upstream and downstream of the bridge where possible. 
The proposal may result in several potential contamination sources being introduced to the site and surrounds 
during construction. Fuel and oil for construction plant and equipment are potential sources of pollution. Due 
to the work occurring within proximity to a waterway there is potential for contamination to occur as a result 
of accidental spills. Fuels and oils for refueling would be stored in doubled bunded areas in the site compound 
and refueling activities would occur in doubled bunded areas within the designated compound site. Under-
boring spoil has the potential for contamination from solvents added to the drilling matrix and PFAS from the 
RAAF base. 
There is potential for human exposure and disturbance of sediments and water from the creek during 
construction works, this will need to be managed with the mitigation measures outlined below. The 
concentration of PFAS in Marshals Creek has a potential risk to human health and the environment. The 
concentrations of PFAS in the creek exceeded human health guidelines for recreational water use and the 
guidelines for ecological protection. Exposure pathways to human receptors are through dermal contact 
(contact with the skin) or incidental ingestion. 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Contaminated If contaminated areas are Contractor Detailed Section 4.2 of 
land encountered during construction, 

appropriate control measures will 
be implemented to manage the 
immediate risks of contamination. 
All other work that may impact on 
the contaminated area will cease 
until the nature and extent of the 
contamination has been 
confirmed and any necessary site-
specific controls or further actions 
identified in consultation with the 
Transport for NSW Environment 
Manager and/or EPA. 

design/Pre-
construction, 
Construction 

QA G36 
Environment 
Protection. 
Guideline for 
the 
Management 
of 
Contamination 
(2013). 

Accidental 
spill 

A site-specific emergency spill 
plan will be developed and include 
spill management measures in 
accordance with the Transport for 
NSW Code of Practice for Water 
Management (RTA, 1999) and 
relevant EPA guidelines. The plan 
will address measures to be 
implemented in the event of a spill, 
including initial response and 
containment, notification of 
emergency services and relevant 

Contractor Detailed 
design/Pre-
construction 

Section 4.3 of 
QA G36 
Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Reference 
authorities (including Transport for 
NSW and EPA officers). 

PFAS A PFAS Management Plan will be Contractor/Transport Detailed PFAS NEMP 
contaminated prepared and implemented as part design/Pre- 2.0 
water and of the CEMP. Water and sediment construction, 
sediment within Marshalls Creek will be 

managed in accordance with the 
PFAS National Environmental 
Management Plan (NEMP) 2.0, 
Department of Agriculture, Water 
and the Environment 2020. 

Construction 

PFAS Soil and water removed from the Contractor Construction 
contaminated Marshalls Creek waterway are to 
water and be tested for PFAS contaminants 
sediment prior to re-use or disposal in 

accordance with relevant 
standards and requirements. 

Other safeguards and management measures that will address soil impacts are identified in section 6.2.3. 

6.6 Aboriginal cultural heritage 

Methodology 

A Stage 1 Procedure for Aboriginal Cultural Heritage Consultations and Investigation (PACHCI) was 
completed by Transport Aboriginal Cultural Heritage Officer Andrew Whitton. The PACHCI was completed in 
accordance with Roads and Maritime Services (RMS) procedure for Aboriginal cultural heritage consultation 
and investigation (2011). 
The Stage 1 assessment included a desktop risk assessment to determine whether the proposal is likely to 
harm Aboriginal cultural heritage or not, and whether further assessment or investigation is required (RMS, 
2011). The risk assessment included an AHIMS search and review of the landscape features within the study 
area. 

Potential impacts 

The proposal was assessed as being unlikely to have an impact on Aboriginal cultural heritage due to the 
following findings: 

 The project is unlikely to harm known Aboriginal objects or places 
 The AHIMS search did not indicate Aboriginal objects in the study area 
 The study area does contain landscape features that indicate the presence of Aboriginal objects, based 

on the Office of Environment and Heritage’s Due diligence Code of Practice for the Protection of Aboriginal 
objects in NSW and the Transport for NSW procedure. However, the cultural heritage potential of the study 
area appears to be reduced due to past disturbance 

 There is an absence of sandstone rock outcrops likely to contain Aboriginal art. 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Aboriginal 
heritage 

The Standard Management 
Procedure - Unexpected Heritage 
Items (Roads and Maritime, 2015) will 
be followed in the event that an 

Contractor Detailed 
design/pre-
construction 

Section 4.9 of QA 
G36 Environment 
Protection 
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Impact Environmental safeguards Responsibility Timing Reference 
unknown or potential Aboriginal 
object/s, including skeletal remains, is 
found during construction. This 
applies where Transport does not 
have approval to disturb the object/s 
or where a specific safeguard for 
managing the disturbance (apart from 
the Procedure) is not in place. 
Work will only re-commence once the 
requirements of that Procedure have 
been satisfied. 

Aboriginal If the scope of the proposal changes, Contractor Detailed 
heritage no further work is to occur until any 

potential impacts on Aboriginal 
cultural heritage are re-assessed. 

design/pre-
construction 

6.7 Non-Aboriginal heritage 

Methodology 

A search of the Australian Heritage Database, NSW Heritage Register and local heritage listings under the 
Wagga Wagga LEP 2010 were undertaken to determine the location of any nearby listed heritage items (refer 
to Appendix E). 

Existing environment 

Australian Heritage Database 
A search of the National Heritage database was undertaken on the 25th June 2020. A total of 20 items/places 
are registered on the Register of the National Estate (RNE) a non–statutory list within the Wagga Wagga 
LGA. No items listed under the register of the National Estate (Non-statutory archive) occur within the 
construction footprint. 

State Heritage Register 
The NSW Heritage Act 1977 is a statutory tool designed to conserve the cultural heritage of NSW and used 
to regulate development impacts on the state’s heritage assets. NSW Heritage Division (OEH) administers 
the Act. The Act details the statutory requirements for protecting historic buildings and places. This includes 
any place, building, work, relic, movable object, which may be of historic, scientific, cultural, social, 
archaeological, natural or aesthetic value. 
A search of the NSW Heritage register was undertaken on the 7th July 2020. Five records of Aboriginal 
Places listed under the National Parks and Wildlife Act were identified within the Wagga Wagga LGA, none 
of these are located adjacent or within the construction footprint. Four items listed under the NSW Heritage 
Act were identified within the Wagga Wagga LGA, none of these are located adjacent or within the 
construction footprint. 

State Agency Heritage Register 
State agencies in NSW such as Transport are required to keep a register of heritage places managed under 
Section 170 of the Heritage Act. The s.170 registers are also held in the Heritage Division’s State Heritage 
Inventory (SHI); an electronic database of statutory listed heritage items in NSW protected by heritage 
schedules of LEP’s and State agencies. The inventory can include historical archaeological sites, maritime 
archaeological, industrial sites, urban landscapes including parks and gardens, private and civic buildings, 
and heritage items owned by State government agencies. 
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A search of the State Agencies Heritage register was undertaken on the 7th July 2020. The search returned 
337 items listed by Local Government and State Agencies. Wagga Waterworks building listed by Local 
Government is located adjacent to the construction footprint within the Riverina Water depot (370 m NW). 

Local Heritage 
A search of the Wagga Wagga LEP was undertaken on the 7th July 2020. The Wagga Waterworks (I273) 
building is listed on the Wagga Wagga LEP and is located over 300m north-west of the proposed construction 
footprint on the Riverina Water site. 
Marshalls Creek Bridge is a concrete bridge constructed by Department of Main Roads (DMR) in 1963. The 
Bridge is not listed on the Australian Heritage Database, State Heritage Register, State Agency Heritage 
Register or the Wagga Wagga LEP. However, the historical context of concrete bridges is important to note 
for this Proposal. 
Concrete was first used in bridges across NSW in the 1890s as a suitable material for filling insides of cast 
iron piers and then in the form of mass concrete for abutments. The earliest use of concrete in bridge 
construction started in small trial structures constructed by Carter Gummow & Co in 1894 and then in 1896. 
A small number of other concrete bridges were built across NSW during the first years of the twentieth 
century, but the numbers remained relatively low. 
By 1938 there was a boom period for the construction of simple, functional concrete bridges which aimed to 
replace decrepit timber structures or flood prone open crossings on roads (Burns and Roe Worley 2005, 90). 
Of the remaining concrete bridges in NSW, majority have undergone changes to increase their width, often 
resulting in their original pipe or concrete railings being replaced with steel guard railing which has a better 
safety record in redirecting impacting vehicles. Bridges that continue to have all original features intact are 
therefore in the minority, particularly in rural areas where high transit speeds and narrow bridges compromise 
the safety of the bridge. 

Potential impacts 

No items of non–indigenous heritage occur within the construction footprint. The proposed work would not 
impact the Wagga Waterworks building located north-west of the construction footprint. 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Non-
Aboriginal 
heritage 

The Standard Management Procedure -
Unexpected Heritage Items (Roads and 
Maritime, 2015) will be followed in the event 
that any unexpected heritage items, 
archaeological remains or potential relics of 
non-Aboriginal origin are encountered. 
Work will only re-commence once the 
requirements of that Procedure have been 
satisfied. 

Contractor Detailed 
design/pre-
construction 

Section 4.10 
of QA G36 
Environment 
Protection 

6.8 Landscape character and visual impacts 

Approach 

Visual amenity is subjective to the extent that landscape features can be perceived differently by different 
people. What some people may deem to be visually attractive, others may perceive as visually intrusive. 

Existing environment 

The dominant visual characteristic of the region is the Murrumbidgee River, wineries, and agricultural land 
used for cropping and grazing. Within the study area, the dominant visual features consist of suburban 
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residences, industrial premises, levee bank, parks and sporting fields. Adjacent to the proposal the area is a 
mix of industrial premises, creek line and arterial road. 

Potential impacts 

Minor changes to the immediate visual amenity of the construction footprint may occur during the 
construction. Construction of the proposal would disturb groundcover, remove vegetation, involve minor road 
work and the placement of stockpiles areas. 
The work is unlikely to lead to any long-term change in visual amenity as a bridge already exists at the 
proposal area. The proposed activity involves replacement of the existing bridge with a wider four lane 
structure. Rehabilitation of the proposal area with similar vegetation would occur upon the completion of the 
work. Views along the Sturt Highway would be less enclosed as the bridge would be wider and the barriers 
further apart. The creation of a four-lane bridge would lead to unbroken views along the road from the west 
and the east. This would provide a more uniform road vista. 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Landscape A Landscaping Plan will be prepared to Contractor Detailed Beyond the 
character and support the final detailed project design design/pre- Pavement 
visual impact and implemented as part of the CEMP. construction urban design 

policy, 
The Landscaping Plan will include design 
treatments for: 

process and 
principles 
(Roads and 

 Location and identification of existing Maritime, 
vegetation and proposed landscaped 2014), 
areas, including species to be used 

 Built elements including retaining walls, 
bridges and noise walls 

Landscape 
Guideline 
(RTA, 2008), 
Bridge 

 Pedestrian and cyclist elements Aesthetics 
including footpath location, paving types (Roads and 
and pedestrian crossings Maritime 

 Fixtures such as seating, lighting, 
fencing and signs 

2012), Noise 
Wall Design 
Guidelines 

 Details of the staging of landscape work (RTA, 2006), 
taking account of related environmental Shotcrete 
controls such as erosion and Design 
sedimentation controls and drainage Guideline 

 Procedures for monitoring and (RTA, 2005). 

maintaining landscaped or rehabilitated 
areas. 

The Landscaping Plan will be prepared in 
accordance with relevant guidelines, 
including: 

 Beyond the Pavement urban design 
policy, process and principles (Roads 
and Maritime, 2014) 

 Landscape Guideline (RTA, 2008) 
 Bridge Aesthetics (Roads and Maritime 

2012) 
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Impact Environmental safeguards Responsibility Timing Reference 
 Noise Wall Design Guidelines (RTA, 

2006) 
 Shotcrete Design Guideline (RTA, 

2005). 

6.9 Land use 

Existing environment 

The construction footprint is located on land zoned SP2 Infrastructure and B6 Enterprise Corridor under the 
Wagga Wagga LEP (2010). Land use activities surrounding the construction footprint are predominantly IN1 
General Industrial and IN2 Light industrial. Other land uses are shown in Figure 6-11 and include: 

 RU1 Primary Production. 
 RE1 Public Recreation. 
 R1 General Residential 
 R3 Medium Density Residential 
 Public road network. 
 Electricity connection and transmission infrastructure. 

Potential impacts 

During construction there would be a temporary reduction in public access and use of the Sturt 
Highway/Hammond Avenue, and the Wiradjuri Walking Track within the vicinity of the construction footprint. 
There would be property acquisition for the relocation of services along the southern side of the bridge. No 
permanent change to the existing land use would occur as a result of the proposal. 
During operation of the Proposal, the existing land uses would return to pre-construction use. 

Safeguards and management measures 

No additional safeguards are considered necessary. 
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Figure 6-11 Wagga Wagga LEP (2010) land use zones surrounding the Proposal. 

79 



6.10 Socio-economic 

Existing environment 

The Proposal is located in the Riverina, recognised for its long agricultural history. Wagga Wagga is the fifth 
largest inland city in Australia with a population of 62,400 (ABS 2016). Wagga Wagga has become the 
economic hub for regional New South Wales with a fast growing and diverse economy (WWCC 2020). The 
city’s gross regional product in the year ending June 2019 was $3.85 billion, with the strongest growth sectors 
occurring in healthcare and social assistance, wholesale trade and manufacturing (WWCC 2020). 

Potential impacts 

The proposal has the potential to impact local road users, pedestrians and cyclists, access to public 
recreation, and access to surrounding businesses as a result of the following: 

 Access (refer to Section 6.3 for assessment) 
 Noise (refer to Section 6.4 for assessment) 
 A shared user path passes underneath the western side of Marshalls Creek Bridge. During construction 

this path will be diverted around the proposal area 
 Given the pedestrian path on the existing bridge will be closed during construction, temporary access 

across Marshalls Creek will be provided. 
These impacts would be temporary and minor with the implementation of the recommended mitigation 
measures. 
The proposal would have an overall positive socio-economic impact on Wagga Wagga LGA, with an improved 
road network that reduces traffic congestion and meets the needs of a growing community. 

Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Socio- A Communication Plan (CP) will be Contractor Detailed Community 
economic prepared and implemented as part of the 

CEMP to help provide timely and 
accurate information to the community 
during construction. The CP will include 
(as a minimum): 

 Mechanisms to provide details and 
timing of proposed activities, 
including changed traffic and access 
conditions, to affected residents, 
businesses, Council and shared path 
user groups 

 Contact name and number for 
complaints. 

design/pre-
construction 

Involvement and 
Communications 
Resource Manual 
(RTA, 2008). 

The CP will be prepared in accordance 
with the Community Involvement and 
Communications Resource Manual 
(RTA, 2008). 
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6.11 Other Impacts 

Existing environment and potential impacts 

Environmental 
factor Existing environment Potential impacts 

Air Quality Air quality in the study area is typical of the surrounding rural region. In general, 
air quality is high. However, raised dust during the dryer months contributes to 
sporadic reductions in air quality. During autumn, the level of particulate matter in 
the air increases due to the burning of agricultural residues and soil cultivation for 
cropping. In winter, the burning of wood in solid fuel fires contributes to elevated 
levels of particulate matter in the atmosphere. There are no residencies or 
agriculture paddocks within 100 m of the proposal area. 

Generation of dust and exhaust fumes. 

Waste and Waste management would occur in accordance with the Waste Avoidance and Generation of small quantities of waste 
Resources Resource Recovery Act 2001. The objectives of this Act are: 

a) To encourage the most efficient use of resources and to reduce 
environmental harm in accordance with the principles of ecologically 
sustainable development. 

b) To ensure that resource management options are considered against 
a hierarchy of the following order: 

i. Avoidance of unnecessary resource consumption. 
ii. Resource recovery (including reuse, reprocessing, recycling, and 

energy recovery). 
iii. Disposal. 
c) To provide for the continual reduction in waste generation. 
d) To minimise the consumption of natural resources and the final 

including: 

 General construction waste. 
 Excavated road material. 
 Domestic rubbish. 
 Spoil. 
 Concrete. 
 Metal. 
 Vegetation. 
 Bitumen. 
 Sewerage. 
 Fuels, oils and lubricants. 

disposal of waste by encouraging the avoidance of waste and the 
reuse and recycling of waste. 

e) To ensure that industry shares with the community the responsibility 

As mentioned in Section 6.5 Transport 
have identified that previous road works 
nearby encountered road materials that 
were impacted by coal tar. There may be 

for reducing and dealing with waste. some potential for the proposed road and 
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Environmental 
factor Existing environment Potential impacts 

f) To ensure the efficient funding of waste and resource management 
planning, programs, and service delivery. 

g) To achieve integrated waste and resource management planning, 
programs, and service delivery on a State–wide basis. 

h) To assist in the achievement of the objectives of the Protection of the 
Environment Operations Act 1997 

abutment works to disturb coal tar 
contaminated road materials. 

Public Utilities Public utilities including gas pipelines, water mains, electrical poles and 
streetlights occur within the construction footprint. The gas pipeline and water 
mains would be relocated by underboring beneath Marshalls Creek. The electrical 
power poles and streetlights would be relocated within the road reserve. 

Damage to public utilities during 
construction or relocation. 
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Safeguards and management measures 

Impact Environmental safeguards Responsibility Timing Reference 
Air quality An Air Quality Management Plan (AQMP) will be prepared and implemented as 

part of the CEMP. The AQMP will include, but not be limited to: 
 Potential sources of air pollution 
 Air quality management objectives consistent with any relevant published 

EPA and/or EES/DPIE guidelines 
 Mitigation and suppression measures to be implemented 
 Methods to manage work during strong winds or other adverse weather 

conditions 
 A progressive rehabilitation strategy for exposed surfaces. 

Contractor Detailed 
design/pre-
construction 

Section 4.4 of 
QA G36 
Environment 
Protection 

Air quality All plant and equipment will be ensured to comply with Part 4 of the Protection 
of the Environment Operations (Clean Air) Regulation 2002. 

Contractor Construction POEO Act 
(1997) 

Air quality Smoky emissions will be kept within the standards and regulations under the 
Protection of the Environment Operations Act 1997. 

Contractor Construction POEO Act 
(1997) 

Air quality All delivery vehicles will be covered during transportation. Contractor Construction N/A 
Air quality Vegetation or other materials will not be burnt on site. Contractor Construction N/A 
Air quality Dust suppression techniques will be utilised in response to visible dust, such as 

watering dusty work areas and stockpile sites (using non-potable water where 
available). 

Contractor Construction N/A 

Waste A Waste Management Plan (WMP) will be prepared and implemented as part 
of the CEMP. The WMP will include but not be limited to: 

 Measures to avoid and minimise waste associated with the project 
 Classification of wastes and management options (re-use, recycle, stockpile, 

disposal) 
 Statutory approvals required for managing both on and off-site waste, or 

application of any relevant resource recovery exemptions 
 Procedures for storage, transport and disposal 

Contractor Detailed 
design/pre-
construction 

Section 4.11 of 
QA G36 
Environment 
Protection, 
Environmental 
Procedure -
Management 
of Wastes on 
Roads and 
Maritime 
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Impact Environmental safeguards Responsibility Timing Reference 
 Monitoring, record keeping and reporting. 

The WMP will be prepared in taking into account the Environmental Procedure 
- Management of Wastes on Roads and Maritime Services Land (Roads and 
Maritime, 2014) and relevant Transport for NSW Waste Fact Sheets. 

Services Land 
(Roads and 
Maritime, 
2014) 

Waste All waste generated by the proposed work to be classified in accordance with 
the NSW Waste Classification Guidelines Part 1: Classifying Wastes (DECCW 
2008). 

Contractor Construction DECCW 2008 

Waste Resource management hierarchy principles are to be followed: 
 Avoid unnecessary resource consumption as a priority. 
 Avoidance is followed by resource recovery (including reuse of 

materials, reprocessing, and recycling and energy recovery). 
 Disposal is undertaken as a last resort (in accordance with the Waste 

Avoidance & Resource Recovery Act 2001). 

Contractor Construction Waste 
Avoidance & 
Resource 
Recovery Act 
(2001) 

Waste All waste generated on site is to be transported off site and disposed of at landfill 
site licenced and able to accept General Solid Waste (non–putrescible). When 
transporting or depositing the waste the contractor is to comply with Section 143 
of the POEO Act. 

Contractor Construction Section 4.11.4 
of QA G36 
Environment 
Protection 

Waste Working areas are to be maintained, kept free of rubbish and cleaned up at the 
end of each working day. 

Contractor Construction N/A 

Waste Once the work has been completed, all waste material is to be removed 
from site and disposed of at a licenced facility. Waste is not to be buried 
on site. 

Contractor Construction N/A 

Waste Any contaminated soils encountered during works will be managed in 
accordance with Transport Guideline for the Management of 
Contamination (Transport, 2013). 

Contractor Construction Guideline for 
the 
Management 
of 
Contamination 
(Transport, 
2013). 
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Impact Environmental safeguards Responsibility Timing Reference 
Utilities Prior to the commencement of work: 

 The location of existing utilities and relocation details will be confirmed 
following consultation with the affected utility owners 

 If the scope or location of proposed utility relocation work falls outside of the 
assessed proposal scope and footprint, further assessment will be 
undertaken. 

Contractor Detailed 
design/pre-
construction 

QA G7 Utility 
Adjustment 
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6.12 Cumulative Impacts 

Approach 

Cumulative impacts are incremental environmental impacts caused by the combination of past, present, and 
reasonably foreseeable future actions. Cumulative impacts accumulate over time, from one or more sources. 
While impacts may be insignificant in isolation, significant impacts may occur when individual effects are 
considered in combination. 
The assessment of cumulative impacts focused on the interaction of the proposed activity with other projects 
in the vicinity of the proposed activity within the Wagga Wagga LGA, and where construction and/or 
operational timeframes are likely to be concurrent. 

Existing environment 

A review of the NSW Department of Planning and Environment’s (DP&E) Major Project Register conducted 
on 25th June 2020 identified 15 major development applications within the Wagga Wagga LGA. The closest 
development application is the Wagga Wagga Water Treatment Plant Modification, located about 180 m 
north of the Proposal. The modification received approval on 25th October 2017 and construction is now 
complete. 

Potential impacts 

Given the major projects within the Wagga Wagga LGA are not within the vicinity of the Proposal, cumulative 
impact is considered to be minimal given the small scale of the proposed activity. 

Safeguards and management measures 

No additional safeguards are required for cumulative impacts. 
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7 Environmental management 

7.1 Environmental management plans 
A number of safeguards and management measures have been identified in the REF in order to minimise 
adverse environmental impacts, including social impacts, which could potentially arise as a result of the 
proposal. Should the proposal proceed, these safeguards and management measures would be incorporated 
into the detailed design and applied during the construction and operation of the proposal. 
An Environmental Management Plan (CEMP) will be prepared to describe the safeguards and management 
measures identified. The CEMP will provide a framework for establishing how these measures will be 
implemented and who would be responsible for their implementation. 
The CEMP will be prepared prior to construction of the proposal and must be reviewed and certified by the 
Transport for NSW Environment Officer, South region, prior to the commencement of any on-site work. The 
CEMP will be a working document, subject to ongoing change and updated as necessary to respond to 
specific requirements. The CEMP will be developed in accordance with the specifications set out in the QA 
Specification G36 – Environmental Protection (Management System), QA Specification G38 – Soil and Water 
Management (Soil and Water Plan), QA Specification G40 – Clearing and Grubbing, QA Specification G10 – 
Traffic Management. 
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7.2 Summary of safeguards and management measures 
Environmental safeguards and management measures outlined in this REF would be incorporated into the detailed design phase of the proposal and during 
construction and operation of the proposal, should it proceed. These safeguards and management measures would minimise any potential adverse impacts 
arising from the proposed work on the surrounding environment. The safeguards and management measures are summarised in Table 7.2-1. 
Table 7.2-1: Summary of safeguards and management measures 

No. Impact Environmental safeguards Responsibility Timing Reference 
GEN1 General -

minimise 
environmental 
impacts 
during 
construction 

A CEMP will be prepared and submitted for review and 
endorsement of the Transport for NSW Environment Manager 
prior to commencement of the activity. 

As a minimum, the CEMP will address the following: 
 Any requirements associated with statutory approvals 

Contractor/Transport 
for NSW project 
manager 

Pre-
construction/detailed 
design 

 Details of how the project will implement the identified 
safeguards outlined in the REF 
 Issue-specific environmental management plans 
 Roles and responsibilities 
 Communication requirements 
 Induction and training requirements 
 Procedures for monitoring and evaluating environmental 
performance, and for corrective action 
 Reporting requirements and record-keeping 
 Procedures for emergency and incident management 
 Procedures for audit and review. 

The endorsed CEMP will be implemented during the 
undertaking of the activity. 

GEN2 General -
notification 

All businesses, residential properties and other key 
stakeholders (e.g. schools, local councils) affected by the 

Contractor/Transport 
for NSW project 
manager 

Pre-construction 
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No. Impact Environmental safeguards Responsibility Timing Reference 
activity will be notified at least five days prior to commencement 
of the activity. 

GEN3 General – 
environmental 
awareness 

All personnel working on site will receive training to ensure 
awareness of environment protection requirements to be 
implemented during the project. This will include up-front site 
induction and regular ‘toolbox’ style briefings. 

Site-specific training will be provided to personnel engaged in 
activities or areas of higher risk. These include adjoining 
residential areas requiring particular noise management 
measures 

Contractor/Transport 
for NSW project 
manager 

Pre-
construction/detailed 
design 

BIO1 Biodiversity A Flora and Fauna Management Plan will be prepared in 
accordance with Transport for NSW's Biodiversity Guidelines: 
Protecting and Managing Biodiversity on RTA Projects (RTA, 
2011) and implemented as part of the CEMP. It will include, but 
not be limited to: 
 Plans showing areas to be cleared and areas to be protected, 

including exclusion zones, protected habitat features and 
revegetation areas 

 Requirements set out in the landscape guideline (rta, 2008) 
 Pre-clearing survey requirements 
 Procedures for unexpected threatened species finds and 

fauna handling 
 Procedures addressing relevant matters specified in the 

policy and guidelines for fish habitat conservation and 
management (dpi fisheries, 2013) 

 Protocols to manage weeds and pathogens. 
 Mitigation measures would be implemented to prevent 

disruptions to the life cycle or harm to the threatened species 
including birds, mammals and flora. 

Contractor Pre-construction Section 4.8 of QA 
G36 Environment 
Protection 

BIO2 Biodiversity Measures to further avoid and minimise the construction 
footprint and native vegetation or habitat removal will be 

Contractor Detailed design/pre-
construction 
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No. Impact Environmental safeguards Responsibility Timing Reference 
investigated during detailed design and implemented where 
practicable and feasible. 

BIO3 Biodiversity An Environmental Work Method Statement for Clearing and 
Grubbing must be prepared and approved by the project 
Environmental Officer prior to starting work. The EWMS must 
include at least the following: 
• A description of the work activity, including any plant and 

equipment to be used 
• Identification of any environmentally sensitive areas 
• The sequence of tasks for the activity 
• Identification of potential environmental risks/impacts due to 

the activity 
• Mitigation measures to reduce the identified environmental 

risk, including assigned responsibilities to site personnel 
• A process for assessing the performance of the implemented 

mitigation measures (performance outcomes) 
• A detailed site diagram showing all work areas, controls, 

sensitive areas, and no-go-zones 
• A process for monitoring and managing wet weather events 

during works 
All site personnel must sign-on to the EWMS and be aware of 
their responsibilities within the EWMS. 

Contractor Detailed design/pre-
construction 

BIO4 Biodiversity Prior to the commencement of any works, a physical clearing 
boundary is to be demarcated and implemented. The 
demarcation of the exclusion zone will be in accordance with 
Transport for NSW Biodiversity Guidelines – Protecting and 
Managing Biodiversity on RTA Projects: Guide 2: exclusion 
zones (RMS 2011). 

Contractor Pre-construction Transport for NSW 
Biodiversity 
Guidelines – 
Protecting and 
Managing 
Biodiversity on 
RTA Projects: 
Guide 2: exclusion 
zones (RMS 2011). 
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No. Impact Environmental safeguards Responsibility Timing Reference 
BIO5 Biodiversity Clearing of native vegetation should be carried out in 

accordance with Biodiversity Guidelines 2011 – Guide 4 
(Clearing of vegetation and removal of bushrock) (RTA 2011). 

Contractor Pre-construction 
/construction 

Biodiversity 
Guidelines 2011 – 
Guide 4 (Clearing 
of vegetation and 
removal of 
bushrock) (RTA 
2011). 

BIO6 Biodiversity Clearing of hollow bearing trees is to be conducted in 
accordance with Transport for NSW Biodiversity Guidelines -
Guide 1 (Pre-clearing process). 
A qualified ecologist must be present on site during the removal 
of hollow bearing trees to supervise the works. 

Contractor Pre-construction 
/construction 

Transport for NSW 
Biodiversity 
Guidelines - Guide 
1 (Pre-clearing 
process). 

BIO7 Biodiversity Fauna handling must be carried out in accordance with the 
requirements of the Transport for NSW Biodiversity Guidelines 
- Guide 9 (Fauna Handling). 

Contractor Pre-construction 
/construction 

Transport for NSW 
Biodiversity 
Guidelines - Guide 
9 (Fauna 
Handling). 

BIO8 Biodiversity All pathogens (e.g., Chytid, Myrtle Rust and Phytophthora) are 
to be managed in accordance with the Transport for NSW 
Biodiversity Guidelines - Guide 7 (Pathogen Management) and 
DECC Statement of Intent 1: Infection of native plants by 
Phytophthora cinnamomi (for Phytophthora). 

Contractor Construction Transport for NSW 
Biodiversity 
Guidelines - Guide 
7 (Pathogen 
Management). 
DECC Statement 
of Intent 1: 
Infection of native 
plants by 
Phytophthora 
cinnamomi (for 
Phytophthora). 

BIO9 Biodiversity A Weed Management Plan will be developed to 
prevent/minimise the spread of weeds in accordance with 
Guide 6 (Weed Management) in the Transport for NSW 
Biodiversity Guidelines (RTA 2011). 

Contractor Detailed design/pre-
construction 

Guide 6 (Weed 
Management) in 
the Transport for 
NSW Biodiversity 
Guidelines (RTA 
2011). 
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No. Impact Environmental safeguards Responsibility Timing Reference 
BIO10 Biodiversity Priority weeds are to be managed according to requirements 

under the Biosecurity Act, 2015 and Guide 6 (Weed 
Management) of the Transport for NSW Biodiversity Guidelines 
RTA 2011. 

Contractor Construction Biosecurity Act 
(2015). 
Guide 6 (Weed 
Management) of 
the Transport for 
NSW Biodiversity 
Guidelines RTA 
2011. 

BIO11 Biodiversity Any herbicide use will be undertaken according to 
Environmental Fact Sheet 18 - Herbicide application (RMS, 
2013). 

Contractor Construction Environmental Fact 
Sheet 18 -
Herbicide 
application (RMS, 
2013). 

BIO12 Biodiversity Pruning of mature trees is to be in accordance with Part 5 of 
the Australian Standard 4373-2007 Pruning of amenity trees. 

Contractor Construction Part 5 of the 
Australian 
Standard 4373-
2007 Pruning of 
amenity trees. 

BIO13 Biodiversity All coarse woody debris is to be retained on site where possible 
in accordance with Transport for NSW Biodiversity Guidelines 
– Protecting and Managing Biodiversity on RTA Projects: 
Guide 5: Re-use of woody debris and bush rock (RMS 2011). 
Any vegetation too large to be mulched will be placed as course 
woody debris (CWD) along suitable areas of Marshalls Creek, 
in consultation with Transport environment officer or manager. 

Contractor Construction Biodiversity 
Guidelines – 
Protecting and 
Managing 
Biodiversity on 
RTA Projects: 
Guide 5: Re-use of 
woody debris and 
bush rock (RTA 
2011). 

BIO14 Biodiversity Works are not to create an ongoing barrier to the movement of 
wildlife. 

Contractor Construction 

BIO15 Biodiversity Temporary instream creek crossings must be designed so that 
the passage of fish will not be blocked. Temporary instream 
creek crossings are to be designed in accordance with Why do 
Fish Need to Cross the Road? Fish Passage Requirements for 

Contractor Detailed design/pre-
construction 

Why do Fish Need 
to Cross the Road? 
Fish Passage 
Requirements for 
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No. Impact Environmental safeguards Responsibility Timing Reference 
Waterway Crossings (Fairfull and Witheridge 2003), Policy and 
Guidelines for Aquatic Habitat Management and Fish 
Conservation (NSW DPI 1999), and Policy and Guidelines for 
Fish Friendly Waterway Crossings (NSW DPI) 

Waterway 
Crossings (Fairfull 
and Witheridge 
2003), Policy and 
Guidelines for 
Aquatic Habitat 
Management and 
Fish Conservation 
(NSW DPI 1999), 
and Policy and 
Guidelines for Fish 
Friendly Waterway 
Crossings (NSW 
DPI) 

BIO16 Biodiversity Rehabilitation of the creek bank would use native endemic 
riparian species. 

Contractor Post-construction 

SW1 Soil and water A Soil and Water Management Plan (SWMP) will be prepared 
and implemented as part of the CEMP. The SWMP will identify 
all reasonably foreseeable risks relating to soil erosion and 
water pollution and describe how these risks will be addressed 
during construction. 

Contractor Detailed design/pre-
construction 

Section 2.1 of QA 
G38 Soil and Water 
Management 

SW2 Soil and water A site-specific Erosion and Sediment Control Plan/s will be 
prepared and implemented as part of the Soil and Water 
Management Plan 
The Plan will include arrangements for managing wet weather 
events, including monitoring of potential high-risk events (such 
as storms) and specific controls and follow-up measures to be 
applied in the event of wet weather. 

Contractor Detailed design/Pre-
construction 

Section 2.2 of QA 
G38 Soil and Water 
Management 

SW3 Soil and water Erosion and sediment control measures will be implemented to 
mitigate any impacts. 

Contractor Detailed design/Pre-
construction, 
Construction 

Managing Urban 
Stormwater: Soils 
& Construction 
Guidelines (the 
Blue Book) 
(Landcom 2004), 
Section 3.1 of QA 
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G38 Soil and Water 
Management 

SW4 Soil and water Establish erosion control and sediment capture measures, and 
maintain them regularly, to divert offsite stormwater, manage 
onsite stormwater runoff and stabilise stockpiles. 

Contractor Construction Section 3.5 of QA 
G38 Soil and Water 
Management, RMS 
Technical 
Guideline EMS-
TG-010: Stockpile 
Site Management, 
the Blue Book. 

SW5 Soil and water Erosion and sedimentation controls are to be checked and 
maintained on a regular basis (including clearing of sediment 
from behind barriers) and records kept and provided on 
request. 

Contractor Construction ESCP 

SW6 Soil and water Prepare an Environmental Work Method Statement (EWMS) 
for the work. 

Contractor Detailed design/Pre-
construction 

Section 3.7 of QA 
G38 Soil and Water 
Management, 
Section 3.2.4 of QA 
G36 Environmental 
Protection 

SW7 Soil and water There is to be no release of dirty, impacted or otherwise, water 
into drainage lines and/or waterways. 

Contractor Construction SWMP 

SW8 Soil and water The creek bed gravels, creek bank and adjacent riparian 
vegetation will be stabilised and rehabilitated similar to pre-
construction condition upon the completion of construction. 

Contractor Construction/ 
operation 

Section 4.16 of QA 
G36 Environmental 
Protection 

SW9 Soil and water Temporary containment measures and the use of dewatering 
processes during the curing of concrete will minimise the risk 
of contaminants entering the creeks 

Contractor Construction SWMP 

SW10 Soil and water Vehicle wash down and/or cement truck washout is to occur in 
a designated concrete washout area as approved on a site 
specific ESCP. 

Contractor Construction ESCP 

SW11 Soil and water A site-specific emergency spill plan will be developed and 
include spill management measures in accordance with the 
Transport for NSW Code of Practice for Water Management 

Contractor Construction Section 4.3 of QA 
G36 Environmental 
Protection, SWMP, 
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(RTA, 1999) and relevant EPA guidelines. The plan will 
address measures to be implemented in the event of a spill, 
including initial response and containment, notification of 
emergency services and relevant authorities. 

Transport for NSW 
Code of Practice 
for Water 
Management 
(1999), EPA 
Bunding and Spill 
management 
Guidelines 

SW12 Soil and water An emergency spill kit is to be kept on site at all times. All staff 
are to be made aware of the location of the spill kit and trained 
in its use. 

Contractor Construction SWMP 

SW13 Soil and water All fuels, chemicals and lubricants are to be stored in an 
impervious doubled bunded area 50 m away from any aquatic 
habitat, flood prone areas, or on slopes steeper than 1:10. 

Contractor Construction Section 4.3 of QA 
G36 Environmental 
Protection, 

SW14 Soil and water Refuelling of plant and equipment is to occur in impervious 
double bunded areas in accordance with a site-specific 
refuelling control plan. 

Contractor Construction SWMP 

SW15 Soil and water Adequate incident management procedures will be 
incorporated into the Construction and Operation 
Environmental Management Plans, including requirement to 
notify EPA for incidents that cause material harm to the 
environment. 

Contractor Construction CEMP, OEMP, 
Section 147 – 153 
POEO Act. 

SW16 Soil and water A Flood Management Plan (FMP) will be prepared and 
implemented as part of the CEMP. The FMP will identify all 
reasonably foreseeable risks relating to the event of a flood and 
describe how these risks will be addressed during construction. 

Contractor Detailed design/pre-
construction 

SW17 Soil and water The design of the temporary creek crossing will ensure fish 
passage, stability, and flow of Marshalls Creek. Rock used to 
construct temporary creek crossings must be clean. 

Contractor Detailed design/pre-
construction 

SW18 PFAS 
contaminated 
water and 
sediment 

A PFAS Management Plan will be prepared and implemented 
as part of the CEMP. Water and sediment within Marshalls 
Creek will be managed in accordance with the PFAS National 
Environmental Management Plan (NEMP) 2.0, Department of 
Agriculture, Water and the Environment 2020. 

Contractor/Transport Detailed design/Pre-
construction, 
Construction 

PFAS NEMP 2.0 
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No. Impact Environmental safeguards Responsibility Timing Reference 
T1 Traffic 

transport 
and A Traffic Management Plan (TMP) will be prepared and 

implemented as part of the CEMP. The TMP will be prepared 
in accordance with the Roads and Maritime Traffic Control at 
Work Sites Manual (RMS, 2018) and QA Specification G10 
Control of Traffic (Roads and Maritime, 2008). The TMP will 
include: 

 Confirmation of haulage routes 
 Measures to maintain access to local roads and properties 
 Site specific traffic control measures (including signage) to 

manage and regulate traffic movement 
 Measures to maintain pedestrian and cyclist access 
 Requirements and methods to consult and inform the local 

community of impacts on the local road network 
 Access to construction sites including entry and exit 

locations and measures to prevent construction vehicles 
queuing on public roads. 

 A response plan for any construction traffic incident 
 Consideration of other developments that may be under 

construction to minimise traffic conflict and congestion that 
may occur due to the cumulative increase in construction 
vehicle traffic 

 Monitoring, review and amendment mechanisms. 

Contractor Detailed design/Pre-
construction 

Section 2.2 of QA 
G10 Traffic 
Management, 
Roads and 
Maritime Traffic 
Control at Work 
Sites Manual (RTA, 
2010) 

T2 Traffic 
transport 

and Existing access for nearby and adjoining properties, 
businesses and roads is to be maintained at all times during 
the works unless otherwise agreed to by the affected property 
owner. 

Contractor Construction TMP 

T3 Traffic 
transport 

and Local and regional road users will be informed of any expected 
traffic or access changes and delays prior to construction 
commencing. 

Contractor Pre-construction, 
construction 

TMP 

T4 Traffic 
transport 

and WWCC, adjoining properties, businesses will be notified 4 
weeks prior to the closure of both lanes in both directions along 
Hammond Avenue/Sturt Highway. 

Contractor Pre-construction, 
construction 

TMP 
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No. Impact Environmental safeguards Responsibility Timing Reference 
T5 Traffic 

transport 
and All complaints are to be recorded on a Complaints Register and 

attended to promptly. 
Contractor Construction TMP 

NV1 Noise 
vibration 

and A Noise and Vibration Management Plan (NVMP) will be 
prepared and implemented as part of the CEMP. The NVMP 
will generally follow the approach in the Interim Construction 
Noise Guideline (ICNG) (DECC, 2009) and identify: 

 All potential significant noise and vibration generating 
activities associated with the activity 

 Feasible and reasonable mitigation measures to be 
implemented, taking into account beyond the pavement: 
urban design policy, process and principles (roads and 
maritime, 2014) 

 A monitoring program to assess performance against 
relevant noise and vibration criteria 

 Arrangements for consultation with affected neighbours and 
sensitive receivers, including notification and complaint 
handling procedures 

 Contingency measures to be implemented in the event of 
non-compliance with noise and vibration criteria. 

Contractor Detailed design/pre-
construction 

Section 4.6 of QA 
G36 Environment 
Protection 

NV2 Noise 
vibration 

and Work hours during construction will generally be limited to 
Standard Working Hours, except for when night work is 
necessary for activities such as girder installation and stitch 
pouring. 
Standard working hours: 
• Monday – Friday 7:00 am to 6:00 pm 
• Saturday - 8:00 am to 1:00 pm 
• Sunday and Public Holidays - No work 

Contractor Construction 

NV3 Noise 
vibration 

and All sensitive receivers (e.g. schools, local residents) likely to be 
affected will be notified at least 5 prior to commencement of 
any work associated with the activity that may have an adverse 
noise or vibration impact. The notification will provide details of: 

Contractor Pre-construction 
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No. Impact Environmental safeguards Responsibility Timing Reference 

 The project 
 The construction period and construction hours 
 Contact information for project management staff 
 Complaint and incident reporting 
 How to obtain further information. 

NV4 Noise and 
vibration 

For construction during standard working hours, the Caravan 
Park should: 

 Receive a written notification letter. 
 Receive a phone call at least 5 days prior to commencement 

of any work. Phone calls may provide the affected residence 
with a contact telephone number for noise complaints, 
provide advice and the opportunity for the residence to 
provide any comments. 

 Verification of noise and vibration levels as part of routine 
checks of noise levels or following reasonable complaints 
should be undertaken within a period of 14 days from the 
commencement of construction activities. 

 Noise measurements will be consistent with the procedures 
documented in AS1055.1-1997 Acoustics-Description and 
Measurement of Environmental Noise-General Procedures. 

 Vibration measurements will be undertaken in accordance 
with the procedures documented in the OEH’s Assessing 
Vibration-a technical guideline (2006) and BS7385 Part 2-
1993 Evaluation and measurement for vibration in buildings. 

Contractor Pre-construction Transport 
Construction Noise 
and Vibration 
Guideline (2016). 

NV5 Noise and 
vibration 

For construction during OOHW, the Caravan Park should: 

 Receive a written notification letter. 
 Receive a phone call at least 5 days prior to commencement 

of any work. 
 Verification of noise and vibration levels as part of routine 

checks of noise levels or following reasonable complaints 

Contractor Pre-construction Transport 
Construction Noise 
and Vibration 
Guideline (2016). 
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No. Impact Environmental safeguards Responsibility Timing Reference 
should be undertaken within a period of 14 days from the 
commencement of construction activities. 

 Receive individual briefings about the impacts of high noise 
activities and mitigation measures that will be implemented. 
Project representatives will visit identified stakeholders at 
least 48 hours ahead of potentially disturbing construction 
activities. Where the resident cannot be met with individually 
then an alternative form of engagement should be used. 

 Receive duration respite. 
NV6 Noise 

vibration 
and For construction during OOHW period 2, Residential Receivers 

located within 350 m should: 

 Receive a written notification letter. 
 Verification of noise and vibration levels as part of routine 

checks of noise levels or following reasonable complaints 
should be undertaken within a period of 14 days from the 
commencement of construction activities. 

 Receive duration respite. 

Contractor Pre-construction 

NV7 Noise 
vibration 

and For construction during OOHW period 2, Residential Receivers 
located within 500 m should: 

 Receive a written notification letter. 

Contractor Pre-construction Transport 
Construction Noise 
and Vibration 
Guideline (2016). 

NV8 Noise 
vibration 

and Where possible avoid operating plant concurrently. 
The dominant noise sources (piling rig, jackhammer, mobile 
crane) will be: 
 Switched off when not required. 
 Used only when necessary. 

Contractor Construction 

NV9 Noise 
vibration 

and Notification of residents within 318 m of Eunony Bridge Road 
and 175 m of Kooringal Road of night-time detours, date of 
commencement, duration of the detours and contact number 
for complaints regarding traffic noise. 

Contractor and 
Project manager. 

Pre-construction 
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No. Impact Environmental safeguards Responsibility Timing Reference 
NV10 Construction 

vibration 
The Construction Noise and Vibration Plan must: 

 Detail vibratory power limits or list machinery not to be used 
to minimise the impact of vibration during construction. 

 Detail the requirement to consult with residential and 
commercial premises within 100 m of the proposed vibration 
generating activities and offer respite periods if needed and 
where practical and reasonable. 

Contractor Detailed design/pre-
construction 

NV11 Construction 
vibration 

A building condition report is to be carried out prior to start of 
work for Narellan Pools (86 Hammond Avenue). 

Transport Pre-construction 

NV12 Operational 
noise 

Background noise monitoring is to be carried out, in 
accordance with relevant standards, at the caravan park 
manager’s residence at 93 Hammond Avenue prior to start of 
work. 

Transport Pre-construction 

C1 Contaminated 
land 

If contaminated areas are encountered during construction, 
appropriate control measures will be implemented to manage 
the immediate risks of contamination. All other work that may 
impact on the contaminated area will cease until the nature 
and extent of the contamination has been confirmed and any 
necessary site-specific controls or further actions identified in 
consultation with the Transport for NSW Environment 
Manager and/or EPA. 

Contractor Detailed design/Pre-
construction, 
Construction 

Section 4.2 of QA 
G36 Environment 
Protection. 
Guideline for the 
Management of 
Contamination 
(2013). 

C2 Accidental 
spill 

A site-specific emergency spill plan will be developed and 
include spill management measures in accordance with the 
Transport for NSW Code of Practice for Water Management 
(RTA, 1999) and relevant EPA guidelines. The plan will 
address measures to be implemented in the event of a spill, 
including initial response and containment, notification of 
emergency services and relevant authorities (including 
Transport for NSW and EPA officers). 

Contractor Detailed design/Pre-
construction 

Section 4.3 of QA 
G36 Environment 
Protection 
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C3 PFAS 

contaminated 
water and 
sediment 

A PFAS Management Plan will be prepared and implemented 
as part of the CEMP. Water and sediment within Marshalls 
Creek will be managed in accordance with the PFAS National 
Environmental Management Plan (NEMP) 2.0, Department of 
Agriculture, Water and the Environment 2020. 

Contractor/Transport Detailed design/Pre-
construction, 
Construction 

PFAS NEMP 2.0 

AH1 Aboriginal 
heritage 

The Standard Management Procedure - Unexpected Heritage 
Items (Roads and Maritime, 2015) will be followed in the event 
that an unknown or potential Aboriginal object/s, including 
skeletal remains, is found during construction. This applies 
where Transport does not have approval to disturb the object/s 
or where a specific safeguard for managing the disturbance 
(apart from the Procedure) is not in place. 
Work will only re-commence once the requirements of that 
Procedure have been satisfied. 

Contractor Detailed design/pre-
construction 

Section 4.9 of QA 
G36 Environment 
Protection 

AH2 Aboriginal 
heritage 

If the scope of the proposal changes no further work is to occur 
until any potential impacts on Aboriginal cultural heritage is re-
assessed. 

Contractor Detailed design/pre-
construction 

NH1 Non-
Aboriginal 
heritage 

The Standard Management Procedure - Unexpected Heritage 
Items (Roads and Maritime, 2015) will be followed in the event 
that any unexpected heritage items, archaeological remains or 
potential relics of non-Aboriginal origin are encountered. 
 Work will only re-commence once the requirements of that 

Procedure have been satisfied. 

Contractor Detailed design/pre-
construction 

Section 4.10 of QA 
G36 Environment 
Protection 

LC1 Landscape 
character and 
visual impact 

A Landscaping Plan will be prepared to support the final 
detailed project design and implemented as part of the CEMP. 

The Landscaping Plan will include design treatments for: 

 Location and identification of existing vegetation and 
proposed landscaped areas, including species to be used 

 Built elements including retaining walls, bridges and noise 
walls 

Contractor Detailed design/pre-
construction 

Beyond the 
Pavement urban 
design policy, 
process and 
principles (Roads 
and Maritime, 
2014), Landscape 
Guideline (RTA, 
2008), Bridge 
Aesthetics (Roads 
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No. Impact Environmental safeguards Responsibility Timing Reference 
 Pedestrian and cyclist elements including footpath location, 

paving types and pedestrian crossings 
 Fixtures such as seating, lighting, fencing and signs 
 Details of the staging of landscape work taking account of 

related environmental controls such as erosion and 
sedimentation controls and drainage 

 Procedures for monitoring and maintaining landscaped or 
rehabilitated areas. 

The Landscaping Plan will be prepared in accordance with 
relevant guidelines, including: 

 Beyond the Pavement urban design policy, process and 
principles (Roads and Maritime, 2014) 

 Landscape Guideline (RTA, 2008) 
 Bridge Aesthetics (Roads and Maritime 2012) 
 Noise Wall Design Guidelines (RTA, 2006) 
 Shotcrete Design Guideline (RTA, 2005). 

and Maritime 
2012), Noise Wall 
Design Guidelines 
(RTA, 2006), 
Shotcrete Design 
Guideline (RTA, 
2005). 

S1 Socio-
economic 

A Communication Plan (CP) will be prepared and implemented 
as part of the CEMP to help provide timely and accurate 
information to the community during construction. The CP will 
include (as a minimum): 

 Mechanisms to provide details and timing of proposed 
activities to affected residents, including changed traffic and 
access conditions 

 Contact name and number for complaints. 

The CP will be prepared in accordance with the Community 
Involvement and Communications Resource Manual (RTA, 
2008). 

Contractor Detailed design/pre-
construction 

Community 
Involvement and 
Communications 
Resource Manual 
(RTA, 2008). 
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AQ1 Air quality An Air Quality Management Plan (AQMP) will be prepared and 

implemented as part of the CEMP. The AQMP will include, but 
not be limited to: 
 Potential sources of air pollution 
 Air quality management objectives consistent with any 

relevant published EPA and/or EES/DPIE guidelines 
 Mitigation and suppression measures to be implemented 
 Methods to manage work during strong winds or other 

adverse weather conditions 
 A progressive rehabilitation strategy for exposed surfaces. 

Contractor Detailed design/pre-
construction 

Section 4.4 of QA 
G36 Environment 
Protection 

AQ2 Air quality All plant and equipment will be ensured to comply with Part 4 
of the Protection of the Environment Operations (Clean Air) 
Regulation 2002. 

Contractor Construction POEO Act (1997) 

AQ3 Air quality Smoky emissions will be kept within the standards and 
regulations under the Protection of the Environment 
Operations Act 1997. 

Contractor Construction POEO Act (1997) 

AQ4 Air quality All delivery vehicles will be covered during transportation. Contractor Construction N/A 
AQ5 Air quality Vegetation or other materials will not be burnt on site. Contractor Construction N/A 
AQ6 Air quality Dust suppression techniques will be utilised in response to 

visible dust, such as watering dusty work areas and stockpile 
sites (using non-potable water where available). 

Contractor Construction N/A 

W1 Waste A Waste Management Plan (WMP) will be prepared and 
implemented as part of the CEMP. The WMP will include but 
not be limited to: 

 Measures to avoid and minimise waste associated with the 
project 

Contractor Detailed design/pre-
construction 

Section 4.11 of QA 
G36 Environment 
Protection, 
Environmental 
Procedure -
Management of 

 Classification of wastes and management options (re-use, 
recycle, stockpile, disposal) 

Wastes on Roads 
and Maritime 
Services Land 
(Roads and 
Maritime, 2014) 
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 Statutory approvals required for managing both on and off-

site waste, or application of any relevant resource recovery 
exemptions 

 Procedures for storage, transport and disposal 
 Monitoring, record keeping and reporting. 

The WMP will be prepared taking into account the 
Environmental Procedure - Management of Wastes on Roads 
and Maritime Services Land (Roads and Maritime, 2014) and 
relevant Transport for NSW Waste Fact Sheets. 

W2 Waste All waste generated by the proposed work to be classified in 
accordance with the NSW Waste Classification Guidelines 
Part 1: Classifying Wastes (DECCW 2008). 

Contractor Construction NSW Waste 
Classification 
Guidelines Part 1: 
Classifying Wastes 
(DECCW 2008) 

W3 Waste Resource management hierarchy principles are to be 
followed: 
 Avoid unnecessary resource consumption as a priority. 
 Avoidance is followed by resource recovery (including 

reuse of materials, reprocessing, and recycling and energy 
recovery). 

 Disposal is undertaken as a last resort (in accordance with 
the Waste Avoidance & Resource Recovery Act 2001). 

Contractor Construction Waste Avoidance 
& Resource 
Recovery Act 
(2001) 

W4 Waste All waste generated on site is to be transported off site and 
disposed of at landfill site approved to accept General Solid 
Waste (non–putrescible). When transporting or depositing the 
waste the contractor is to comply with Section 143 of the 
POEO Act. 

Contractor Construction Section 4.11.4 of 
QA G36 
Environment 
Protection 

W5 Waste Working areas are to be maintained, kept free of rubbish and 
cleaned up at the end of each working day. 

Contractor Construction N/A 
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W6 Waste Once the works have been completed, all waste material is to 

be removed from site and disposed of at a licenced facility. 
Waste is not to be buried on site. 

Contractor Construction N/A 

W7 Waste Any contaminated soils encountered during works will be 
managed in accordance with Transport Guideline for the 
Management of Contamination (Transport, 2013). 

Contractor Construction Guideline for the 
Management of 
Contamination 
(Transport, 2013). 

W8 PFAS 
contaminated 
water and 
sediment 

Soil and/or water removed from the Marshalls Creek waterway 
are to be tested for PFAS contaminants prior to re-use or 
disposal in accordance with relevant standards and 
requirements. 

Contractor Construction 

U1 Utilities Prior to the commencement of work: 

 The location of existing utilities and relocation details will be 
confirmed following consultation with the affected utility 
owners 

 If the scope or location of proposed utility relocation work 
falls outside of the assessed proposal scope and footprint, 
further assessment will be undertaken. 

Contractor Detailed design/pre-
construction 

QA G7 Utility 
Adjustment 
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7.3 Licensing and Approvals 
Table 7.3-1: Summary of licensing and approvals required 

Instrument Requirement Timing 
Fisheries Management Act 1994 
(s199) 

Notification to the Minister for 
Agriculture and Western NSW 
prior to any dredging or 
reclamation work. 

A minimum of 28 days prior to the 
start of work. 

Fisheries Management Act 1994 
(s219) 

Should the obstruction of 
Marshalls Creek be proposed, a 
permit to obstruct the free 
passage of fish (temporary or 
permanent) from the Minister for 
Agriculture and Western NSW is 
required 

Prior to start of the activity. 

Roads Act 1993 (s138) The Roads Act requires that 
consent from the relevant roads 
authority be obtained before any 
work can be carried out on a 
public road. 

Prior to start of work. 
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8 Conclusion 

8.1 Objects of the EP&A Act 

Object Comment 
1.3(a) To promote the social and economic welfare of 

the community and a better environment by the 
proper management, development and 
conservation of the State’s natural and other 
resources. 

The proposal would result in improved road user 
safety and increased freight transport efficiency. 
Socio-economic impacts and benefits are 
discussed in Section 6.10. 

1.3(b) To facilitate ecologically sustainable 
development by integrating relevant economic, 
environmental and social considerations in 
decision-making about environmental planning 
and assessment. 

The proposal has been designed to mitigate 
and/or avoid economic, environmental, and 
social impacts. These are discussed in Section 
6. 

1.3(c) To promote the orderly and economic use and 
development of land. 

The proposal would not conflict with the existing 
land use within the construction footprint or 
result in a change of the existing land use (refer 
to Section 6.9). 

1.3(d) To promote the delivery and maintenance of 
affordable housing. 

Not relevant to the proposal. 

1.3(e) To protect the environment, including the 
conservation of threatened and other species of 
native animals and plants, ecological 
communities and their habitats. 

No significant impact on state or federally listed 
threatened biota is considered likely (refer to 
Section 6.1). 

1.3(f) To promote the sustainable management of built 
and cultural heritage (including Aboriginal 
cultural heritage). 

The proposal would not impact upon Indigenous 
and Non-Indigenous heritage (refer to Section 
6.6 and Section 6.7). 

1.3(g) To promote good design and amenity of the built 
environment. 

Not relevant to the proposal. 

1.3(h) To promote the proper construction and 
maintenance of buildings, including the 
protection of the health and safety of their 
occupants. 

Not relevant to the proposal. 

1.3(i) To promote the sharing of the responsibility for 
environmental planning and assessment 
between the different levels of government in 
the State. 

Not relevant to the proposal. 

1.3(j) To provide increased opportunity for community 
participation in environmental planning and 
assessment. 

Not relevant to the proposal. 

Ecologically sustainable development 
Ecologically sustainable development (ESD) is development that improves the total quality of life, both now 
and in the future, in a way that maintains the ecological processes on which life depends. The principles of 
ESD have been an integral consideration throughout the development of the proposal. 
ESD requires the effective integration of economic and environmental considerations in decision-making 
processes. The four main principles supporting the achievement of ESD are discussed below. 
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The precautionary principle 
The precautionary principle deals with reconciling scientific uncertainty about environmental impacts with 
certainty in decision-making. It provides that where there is a threat of serious or irreversible environmental 
damage. The absence of full scientific certainty should not be used as a reason to postpone measures to 
prevent environmental degradation. 
This principle was considered during planning for the replacement of the bridge and the proposed footbridge 
alignment. The Preferred alignment that minimises vegetation clearance, with particular consideration of 
sensitive areas, was selected. The precautionary principle has guided the assessment of environmental 
impacts for this EIS and the development of mitigation measures. 

Intergenerational equity 
Social equity is concerned with the distribution of economic, social and environmental costs and benefits. 
Inter-generational equity introduces a temporal element with a focus on minimising the distribution of costs 
to future generations. 
The proposal design would result in economic benefits in the form of reduced traffic congestion and improved 
road user safety for current and future generations in the surrounding area (refer to Section 6.10). 

Conservation of biological diversity and ecological integrity 
The proposed work would disturb a small area of habitat. Site selection for construction phase facilities 
including compound, crane pad, temporary access areas and stockpile sites are located in areas requiring 
minimal native vegetation clearance. The assessment has identified that the work would not impact 
significantly on the biological diversity and ecological integrity of the locality. Furthermore, safeguards have 
been developed that would assist in protecting aquatic habitats. 

Improved valuation, pricing and incentive mechanisms 
The principle of internalising environmental costs into decision making requires consideration of all 
environmental resources which may be affected by the carrying out of a project; including air, water, land and 
living things. 
Environmental issues were considered as key matters in the route selection process and in the economic 
and financial feasibility assessments for the project proposal. 

Mitigation measures for the avoidance, reuse, recycling and management of waste during construction and 
operation are to be implemented (refer to Section 6.12). 

8.2 Conclusion 
The proposed replacement of Marshalls Creek Bridge, located on the Sturt Highway Wagga Wagga, is 
subject to assessment under Division 5.1 of the EP&A Act. This REF has examined and taken into account 
to the fullest extent possible all matters affecting or likely to affect the environment by reason of the proposed 
activity. 
This has included consideration (as relevant) of conservation agreements and plans of management under 
the NPW Act, biodiversity stewardship sites under the BC Act, wilderness areas, areas of outstanding value, 
impacts on threatened species and ecological communities and their habitats and other protected fauna and 
native plants. It has also considered potential impacts to matters of national environmental significance listed 
under the EPBC Act. 
A number of potential environmental impacts from the proposal have been avoided or reduced during the 
concept design, development and options assessment. The proposal as described in the REF best meets 
the project objectives but would still result in some short-term impacts on noise, vegetation clearing, soil 
disturbance and traffic. Safeguards and management measures as detailed in this REF would ameliorate or 
minimise these expected impacts. The proposal would also improve the safety of road users and reduce 
traffic congestion. On balance the proposal is considered justified. 
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Significance of impact under NSW legislation 
The proposal would be unlikely to cause a significant impact on the environment. Therefore, it is not 
necessary for an environmental impact statement to be prepared and approval to be sought from the Minister 
for Planning and Public Spaces under Division 5.2 of the EP&A Act. A Biodiversity Development Assessment 
Report or Species Impact Statement is not required. The proposal is subject to assessment under Division 
5.1 of the EP&A Act. Consent from Council is not required. 

Significance of impact under Australian legislation 
The proposal is not likely to have a significant impact on matters of national environmental significance or the 
environment of Commonwealth land within the meaning of the Environment Protection and Biodiversity 
Conservation Act 1999. A referral to the Australian Government Department of Agriculture, Water and 
Environment is not required. 
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9 Certification 
This review of environmental factors provides a true and fair review of the proposal in relation to its potential 
effects on the environment. It addresses to the fullest extent possible all matters affecting or likely to affect 
the environment as a result of the proposal. 

Zach Bradley 
Environmental Consultant 
NGH Consulting 
Date: 23/08/2021 

I have examined this review of environmental factors and accept it on behalf of Transport for NSW. 

Prafulla KC 
Project Manager / Engineer 
Infrastructure and Place, Regional Development & Delivery South 

Date: 30/08/2021 
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Terms and acronyms used in this REF 
Term/ Acronym Description 
AHIMS Aboriginal Heritage Information Management Systems 
BC Act Biodiversity Conservation Act 2016 (NSW). 
BCD Biodiversity Conservation Division 
CEMP Construction environmental management plan 
EIA Environmental impact assessment 
EP&A Act Environmental Planning and Assessment Act 1979 (NSW). Provides the legislative 

framework for land use planning and development assessment in NSW 
EPBC Act Environment Protection and Biodiversity Conservation Act 1999 (Commonwealth). 

Provides for the protection of the environment, especially matters of national 
environmental significance, and provides a national assessment and approvals 
process. 

ESD Ecologically sustainable development. Development which uses, conserves and 
enhances the resources of the community so that ecological processes on which life 
depends, are maintained and the total quality of life, now and in the future, can be 
increased 

FM Act Fisheries Management Act 1994 (NSW) 
GDE Ground Dependent Ecosystems 
Heritage Act Heritage Act 1977 (NSW) 
IBRA Interim Biogeographic Regionalisation for Australia 
ICNG NSW Interim Construction Noise Guideline (2009) 
ISEPP State Environmental Planning Policy (Infrastructure) 2007 
LALC Local Aboriginal Land Council 
LEP Local Environmental Plan. A type of planning instrument made under Part 3 of the 

EP&A Act. 
LLS Local Land Services 
MNES Matters of national environmental significance under the Commonwealth Environment 

Protection and Biodiversity Conservation Act 1999. 
NML Noise Management Level 
NPI the NSW Noise Policy for Industry (2017) 
NPW Act National Parks and Wildlife Act 1974 (NSW) 
OEH Office of Environmental and Heritage (now BCD) 
OOHW Out of hours work 
PACHCI Procedure for Aboriginal cultural heritage consultations and investigation 
PCT Plant Community Type 
RBL Rating Background Level 
RMS NSW Roads and Maritime Services, now known as Transport for NSW 
RWCC Riverina Water County Council 
SEPP State Environmental Planning Policy. A type of planning instrument made under Part 

3 of the EP&A Act. 
TEC Threatened Ecological Community 
Transport Transport for New South Wales 
QA 
Specifications 

Specifications developed by Transport for NSW for use with road work and bridge work 
contracts let by Transport for NSW. 

WWCC Wagga Wagga City Council 
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Clause 228(2) Checklist 
In addition to the requirements of the Is an EIS required? guideline (DUAP 1995/1996) and 
the Roads and Related Facilities EIS Guideline (DUAP 1996) as detailed in the REF, the 
following factors, listed in clause 228(2) of the Environmental Planning and Assessment 
Regulation 2000, have also been considered to assess the likely impacts of the proposal on 
the natural and built environment. 

Factor 
a) Any environmental impact on a community? 
The proposal would have minor impacts on the community during 
construction, including temporary air quality, noise, and traffic 
impacts. These impacts can be managed with the mitigation 
measures recommended in Section 6.3, Section 6.4 and Section 
6.10. 

Impact 
Negative short term 

b) Any transformation of a locality? 
Minor changes to the immediate visual amenity within the 
construction footprint would occur during construction due to the 
removal of vegetation. The proposal is consistent with the existing 
character and land use of the locality (refer to Section 6.9 and Section 
6.8) 

Negative short term 

c) Any environmental impact on the ecosystems of the locality? 
The proposal would have minor impacts through the disturbance of 
0.61 ha of vegetation, 0.20 ha of this is native vegetation (PCT 5). 
This vegetation is common and widespread in the locality and offers 
limited habitat value to the local ecosystems. 

Negative long term 

d) Any reduction of the aesthetic, recreational, scientific or other 
environmental quality or value of a locality? 
There would be no impact on the locality, place or building having 
aesthetic, anthropological, archaeological, architectural, cultural, 
historical, scientific or social significance or other special value for 
present or future generations with implementation of identified 
mitigation measures. 

Nil 

e) Any effect on a locality, place or building having aesthetic, 
anthropological, archaeological, architectural, cultural, historical, 
scientific or social significance or other special value for present or 
future generations? 
No items of cultural, social or scientific significance would be 
impacted by the proposed work (refer to Section 6.6 and Section 6.7). 

Nil 

f) Any impact on the habitat of protected fauna (within the meaning 
of the National Parks and Wildlife Act 1974)? 
The proposed work would not significantly impact the habitat of 
protected fauna. 
g) Any endangering of any species of animal, plant or other form of 
life, whether living on land, in water or in the air? 
The proposal would not endanger any species of animal, plant or 
other form of life, whether living on land, in water or in the air (refer 
to Section 6.1). 

Nil 

h) Any long-term effects on the environment? 
With the implementation of the recommended mitigation measures in 
Section 6, the proposal would not have any long–term effects on the 
environment. 

Nil 
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Factor Impact 
i) Any degradation of the quality of the environment? 
The proposal would cause minor biodiversity, soil and water, air, and 
noise impacts to the environment during construction. The mitigation 
measures listed in Section 6 would ensure that these impacts are 
limited. 

Negative short term 

j) Any risk to the safety of the environment? 
There is a potential risk of establishment and spread of weeds and 
pathogens during construction and maintenance of the proposal. The 
mitigation measures listed in Section 6.1 would ensure that the risk 
is limited. 

Negative short term 

k) Any reduction in the range of beneficial uses of the environment? 
No reduction in the range of beneficial uses of the environment is 
anticipated as a result of the proposal. 

Nil 

l) Any pollution of the environment? 
The equipment and plant used for construction are potential sources 
of pollution, which may impact water and air quality and the 
environment. The mitigation measures listed in Section 7.2 would 
ensure that the risk of these impacts is limited. 

Negative short term 

m) Any environmental problems associated with the disposal of 
waste? 
The proposal would result in the production of general construction 
waste and cleared vegetation, including weeds. The mitigation 
measures listed in Section 6.12 would ensure that the risk of 
environmental impacts associated with waste disposal is limited. 

Negative short term 

n) Any increased demands on resources (natural or otherwise) that 
are, or are likely to become, in short supply? 
The proposal is not expected to increase demands on resources in 
short supply. Resources required for the proposal are readily 
available. 

Nil 

o) Any cumulative environmental effect with other existing or likely 
future activities? 
Cumulative environmental effects of the proposal include the existing 
agricultural infrastructure within the surrounding locality and future 
growth within this area. The proposed works are minor, and therefore 
this small scale of works is not expected to contribute to any 
cumulative environmental effects. 

Nil 

p) Any impact on coastal processes and coastal hazards, including 
those under projected climate change conditions? 
The proposal is not in a coastal area, so there would be no impact on 
coastal processes and hazards. 

Nil 

115 



Matters of National Environmental Significance and 
Commonwealth land 
Under the environmental assessment provisions of the EPBC Act, the following matters of 
national environmental significance and impacts on the Commonwealth land are required to 
be considered to assist in determining whether the proposal should be referred to the 
Australian Government Department of Agriculture, Water and Environment. 
A referral is not required for proposed actions that may affect nationally listed threatened 
species, endangered ecological communities and migratory species. Impacts on these 
matters are still assessed as part of the REF in accordance with Australian Government 
significant impact criteria and taking into account relevant guidelines and policies. 

Factor Impact 
a) Any impact on a World Heritage property? No impact 
b) Any impact on a National Heritage place? No impact 
c) Any impact on a wetland of international importance? No impact 
d) Any impact on a listed threatened species or communities? No impact 
e) Any impacts on listed migratory species? No impact 
f) Any impact on a Commonwealth marine area? No impact 
g) Does the proposal involve a nuclear action (including uranium 
mining)? 

No impact 

h) Additionally, any impact (direct or indirect) on the 
environment of Commonwealth land? 

No impact 
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Infrastructure SEPP 
Certain development types 

Development 
type 

Description Yes/No If yes’ 
consult 
with 

ISEPP 
clause 

Car Park Does the project include a car park 
intended for the use by commuters using 
regular bus services? 

No N/A ISEPP 
cl. 95A 

Bus Depots Does the project propose a bus depot? No N/A ISEPP 
cl. 95A 

Permanent road 
maintenance 
depot and 
associated 
infrastructure 

Does the project propose a permanent 
road maintenance depot or associated 
infrastructure such as garages, sheds, 
tool houses, storage yards, training 
facilities and workers’ amenities? 

No N/A ISEPP 
cl. 95A 

Development within the Coastal Zone 

Issue Description Yes/No/ 
NA 

If yes’ 
consult 
with 

ISEPP 
clause 

Development 
with impacts on 
certain land 
within the 
coastal zone 

Is the proposal within a coastal 
vulnerability area and is inconsistent 
with a certified coastal management 
program applying to that land? 

No N/A ISEPP 
cl. 15A 

Note: See interactive map here: https://www.planning.nsw.gov.au/policy-and-
legislation/coastal-management. Note the coastal vulnerability area has not yet been mapped. 
Note: a certified coastal zone management plan is taken to be a certified coastal management 
program 

Council related infrastructure or services 

Issue Potential impact Yes/No If yes
consul 
t with 

ISEPP 
clause 

Stormwater Is the work likely to have a substantial 
impact on the stormwater management 
services which are provided by council? 

Yes WWCC ISEPP 
cl.13(1 
)(a) 

Traffic Is the work likely to generate traffic to an 
extent that would strain the capacity of 
the existing road system in a local 
government area? 

Yes WWCC ISEPP 
cl.13(1 
)(b) 

Sewerage 
system 

would the work involve connection to a 
council owned sewerage system? If so, 
would this connection have a substantial 
impact on the capacity of any part of the 
system? 

No N/A ISEPP 
cl.13(1 
)(c) 

Water usage Would the work involve connection to a 
council owned water supply system? If 

No N/A ISEPP 

118 

https://www.planning.nsw.gov.au/policy-and-legislation/coastal-management
https://www.planning.nsw.gov.au/policy-and-legislation/coastal-management


Issue Potential impact Yes/No If yes
consul 
t with 

ISEPP 
clause 

so, would this require the use of a 
substantial volume of water? 

cl.13(1 
)(d) 

Temporary Would the work involve the installation of Yes WWCC ISEPP 
structures a temporary structure on, or the 

enclosing of, a public place which is 
under local council management or 
control? If so, would this cause more 
than a minor or inconsequential 
disruption to pedestrian or vehicular 
flow? 

cl.13(1 
)(e) 

Road & footpath Would the work involve more than minor Yes WWCC ISEPP 
excavation or inconsequential excavation of a road 

or adjacent footpath for which council is 
the roads authority and responsible for 
maintenance? 

cl.13(1 
)(f) 

Local heritage items 

Issue Potential impact Yes/No If yes
consul 
t with 

ISEPP 
clause 

Local heritage Is there is a local heritage item (that is 
not also a state heritage item) or a 
heritage conservation area in the study 
area for the work? If yes, does a heritage 
assessment indicate that the potential 
impacts to the heritage significance of 
the item/area are more than minor or 
inconsequential? 

No N/A ISEPP 
cl.14 

Flood liable land 

Issue Potential impact Yes/No If yes
consul 
t with 

ISEPP 
clause 

Flood liable land Is the work located on flood liable land? 
If so, would the work change flood 
patterns to more than a minor extent? 

No N/A ISEPP 
cl.15 

Flood liable land Is the work located on flood liable land? 
(To any extent). If so, does the work 
comprise more than minor alterations or 
additions to, or the demolition of, a 
building, emergency work or routine 
maintenance 

No N/A ISEPP 
cl.15A 
A 

Note: Flood liable land means land that is susceptible to flooding by the probable maximum 
flood event, identified in accordance with the principles set out in the manual entitled 
Floodplain Development Manual: the management of flood liable land published by the New 
South Wales Government. 
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Public authorities other than councils 

Issue Potential impact Yes/No If yes consult 
with 

ISEPP 
clause 

National parks Is the work adjacent to a No N/A ISEPP 
and reserves national park or nature 

reserve, or other area 
reserved under the National 
Parks and Wildlife Act 1974, or 
on land acquired under that 
Act? 

cl.16(2)(a) 

National parks 
and reserves 

Is the work on land in Zone E1 
National Parks and Nature 
Reserves or in a land use 
zone equivalent to that zone? 

No N/A ISEPP 
cl. 16(2)(b) 

Aquatic Is the work adjacent to an No N/A ISEPP 
reserves aquatic reserve or a marine 

park declared under the 
Marine Estate Management 
Act 2014? 

cl.16(2)(c) 

Sydney Harbour 
foreshore 

Is the work in the Sydney 
Harbour Foreshore Area as 
defined by the Place 
Management NSW Act 1998? 

No N/A ISEPP 
cl.16(2)(d) 

Bush fire prone 
land 

Is the work for the purpose of 
residential development, an 
educational establishment, a 
health services facility, a 
correctional centre or group 
home in bush fire prone land? 

No N/A ISEPP 
cl.16(2)(f) 

Artificial light Would the work increase the 
amount of artificial light in the 
night sky and that is on land 
within the dark sky region as 
identified on the dark sky 
region map? (Note: the dark 
sky region is within 200 
kilometres of the Siding Spring 
Observatory) 

No N/A ISEPP 
cl.16(2)(g) 

Defence Is the work on buffer land No N/A ISEPP 
communications around the defence cl. 16(2)(h) 
buffer land communications facility near 

Morundah? (Note: refer to 
Defence Communications 
Facility Buffer Map referred to 
in clause 5.15 of Lockhart LEP 
2012, Narrandera LEP 2013 
and Urana LEP 2011. 

Mine Is the work on land in a mine No N/A ISEPP 
subsidence land subsidence district within the 

meaning of the Mine 
Subsidence Compensation 
Act 1961? 

cl. 16(2)(i) 
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DESIGN SOUTH WEST 
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PLOTDATE /TIME PLOT BY CLIENT 
6/03/2020 9: 19:03 AM MckenzML 

TITLE NAME DATE •l,JJ• 1 Transport 
,_D_RA_w_N __ +-M_._M_c_K_EN_z_1E __ -----j_o6_.12_.2-----jo19 4!-_, Roads & Maritime 

DRGcHEcK J. GOODEN 06.12.2019 NSW Serv·ices 
1-----+-----------l-----l GOVERNMENT 

DESIGN M. McKENZIE 06.12.2019 

DESIGN CHECK J. GOODEN 06.12.2019 PREPARED FOR 
1-------+-------+------<NETWORKNSW 
,_D_Es_1G_N_M_NG_R---+-L_._C_RO_K_E_R ___ --+-06_.12_.2-----jo19 REGIONAL SOUTH WEST 

PROJECT MNGR P. KC 06.12.2019 ASSET 

® TREES TO BE REMOVED 

0 TREES TO BE RETAINED 

NOTES 

1. PERMANENT AND STATE SURVEY CONTROL MARKS ARE NOT TO BE 
DISTURBED UNLESS ASSESSED BY ROADS AND MARITIME SURVEY 
IN ACCORDANCE WITH LAND AND PROPERTY INFORMATION 
STANDARDS - FINES APPLY 

2. REFER TO SHEET RD-0204 FOR ALIGNMENT METADATA 

3. REFER TO SHEET RD-0206 FOR SURVEY METADATA 

UTILITY INFORMATION SHOWN ON THE PLANS DOES NOT DEPICT ANY 
MORE THAN THE PRESENCE OF A SERVICE, BASED ON AVAILABLE 
DOCUMENTARY EVIDENCE. THE PRESENCE OF A UTILITY SERVICE, ITS 
SIZE AND LOCATION SHOULD BE CONFIRMED BY FIELD INSPECTION, 
PRIOR TO THE COMMENCEMENT OF ROADWORKS AND THE RELEVANT 
UTILITY PLANS OBTAINED BY DIALLING PH 1100 OR FAX 1300 652 077 (DIAL 
BEFORE YOU DIG). CAUTION SHOULD BE EXERCISED WHEN WORKING IN 
THE VICINITY OF ALL UTILITY SERVICES . 

I NOT FOR CONSTRUCTION I 
WAGGA WAGGA CITY 
HW14- STURT HIGHWAY 

A3 
MARSHALLS CREEK BRIDGE REPLACEMENT 
79.335km TO 79.490km WEST OF GUNDAGAI (WAGGA) 
ROAD ALIGNMENT PLAN 
HW14- STURT HIGHWAY - MCA1 - 79335 TO 79490 

RMS REGISTRATION No. DS2018/001534 VOL 

ISSUE STATUS EDMS No. SHEETNo. ISSUE 
80% DETAIL DESIGN SF2018/300270 RD-0201 

© Roads and Maritime Services 
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LONGITUDINAL SECTION - MCC1 
DESIGN LOT CODE DESIGN MODEL FILE(S) USED FOR DOCUMENTATION OF THIS DRAWING 

WVR No. APPROVAL SCALES ON A3 SIZE DRAWING DRAWINGS/ DESIGN PREPARED BY 

0 5 10 
HORIZONTAL SCALE 1:500m 
0 2 4 
VERTICAL SCALE 1 :200m 

CO-ORD I NA TE SYSTEM 
MGAZONE55 

15 

6 

HEIGHTDATUM 
AHD 

20 ROADS AND MARITIME SERVICES 
TECHNICAL AND PROJECT SERVICES 

8 ENGINEERING SERVICES 
DESIGN SOUTH WEST 

/ 

dO dO dO -

PLOTDATE /TIME PLOT BY CLIENT 
6/03/2020 9: 19:04 AM MckenzML 

TITLE NAME DATE •l,JJ• 1 Transport 
,_D_RA_w_N_--+_M_. _Mc_K_E_NZ_I_E __ -+-06_.12_.20--;19 41..._, Roads & Maritime 

DRGcHEcK J. GOODEN 06.12.2019 NSW Serv·ices 1------t-------+-----i GOVERNMENT 

DESIGN M. McKENZIE 06.12.2019 
DESIGN CHECK J. GOODEN 06.12.2019 PREPARED FOR 

1------+-------+-----iNETWORKNSW 
,_D_Es_1G_N_MN_G_R -+-L_. C_R_O_K_ER ___ -+-06_.12_.20--;19 REGIONAL SOUTH WEST 

PROJECT MNGR P. KC 06.12.2019 ASSET 

LEGEND 
B- CONTROL STRING LABEL 

------- CLEARZONE 

--DP-- CADASTRAL BOUNDARY OVERLAY 

~ PM PERMANENT SURVEY MARK - DO NOT DISTURB 

~ ss STATE SURVEY MARK- DO NOT DISTURB 

Y NB SURVEY STAR PICKET MARK 

l><] EXISTING PROPERTY GATE 

--/-- EXISTING PROPERTY FENCE 

NEW PAVEMENT TO BE CONSTRUCTED 

EXISTING PAVEMENT 

® TREES TO BE REMOVED 

0 TREES TO BE RETAINED 

NOTES 

1. PERMANENT AND STATE SURVEY CONTROL MARKS ARE NOT TO BE 
DISTURBED UNLESS ASSESSED BY ROADS AND MARITIME SURVEY 
IN ACCORDANCE WITH LAND AND PROPERTY INFORMATION 
STANDARDS - FINES APPLY 

2. REFER TO SHEET RD-0204 FOR ALIGNMENT METADATA 

3. REFER TO SHEET RD-0206 FOR SURVEY METADATA 

UTILITY INFORMATION SHOWN ON THE PLANS DOES NOT DEPICT ANY 
MORE THAN THE PRESENCE OF A SERVICE, BASED ON AVAILABLE 
DOCUMENTARY EVIDENCE. THE PRESENCE OF A UTILITY SERVICE, ITS 
SIZE AND LOCATION SHOULD BE CONFIRMED BY FIELD INSPECTION, 
PRIOR TO THE COMMENCEMENT OF ROADWORKS AND THE RELEVANT 
UTILITY PLANS OBTAINED BY DIALLING PH 1100 OR FAX 1300 652 077 (DIAL 
BEFORE YOU DIG). CAUTION SHOULD BE EXERCISED WHEN WORKING IN 
THE VICINITY OF ALL UTILITY SERVICES . 

I NOT FOR CONSTRUCTION I 
WAGGA WAGGA CITY 
HW14- STURT HIGHWAY 

A3 
MARSHALLS CREEK BRIDGE REPLACEMENT 
79.335km TO 79.490km WEST OF GUNDAGAI (WAGGA) 
ROAD ALIGNMENT PLAN 
MCC1 - RIVERINA WATER ACCESS 

RMS REGISTRATION No. DS2018/001534 VOL 

ISSUE STATUS EDMS No. SHEETNo. ISSUE 
80% DETAIL DESIGN SF2018/300270 RD-0202 

© Roads and Maritime Services 
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LONGITUDINAL SECTION - MP00 
DESIGN LOT CODE DESIGN MODEL FILE(S) USED FOR DOCUMENTATION OF THIS DRAWING 

WVR No. APPROVAL SCALES ON A3 SIZE DRAWING DRAWINGS/ DESIGN PREPARED BY 

0 5 10 
HORIZONTAL SCALE 1:500m 
0 2 4 
VERTICAL SCALE 1 :200m 

CO-ORD I NA TE SYSTEM 
MGAZONE55 

15 
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HEIGHTDATUM 
AHD 

20 ROADS AND MARITIME SERVICES 
TECHNICAL AND PROJECT SERVICES 

8 ENGINEERING SERVICES 
DESIGN SOUTH WEST 

PLOTDATE /TIME PLOT BY CLIENT 
6/03/2020 9: 19:04 AM MckenzML 

TITLE NAME DATE •l,JJ• 1 Transport 
,_D_RA_w_N_--+_M_. _Mc_K_E_NZ_I_E __ -+-06_.12_.20--;19 4!..._, Roads & Maritime 

DRGcHEcK J. GOODEN 06.12.2019 NSW Serv·ices t------t-------+-----i GOVERNMENT 

DESIGN M. McKENZIE 06.12.2019 
DESIGN CHECK J, GOODEN 06.12.2019 PREPARED FOR 

>------+-------+-----iNETWORKNSW 
,_D_Es_1G_N_MN_G_R -+-L_, C_R_O_K_ER ___ -+-06_.12_.20--;19 REGIONAL SOUTH WEST 

PROJECT MNGR P. KC 06.12.2019 ASSET 

LEGEND 
B- CONTROL STRING LABEL 

------- CLEARZONE 

-- DP -- CADASTRAL BOUNDARY OVERLAY 

[2::I PM PERMANENT SURVEY MARK - DO NOT DISTURB 

[2::I SS STATE SURVEY MARK- DO NOTDISTURB 

Y NB SURVEY STAR PICKET MARK 

l><J EXISTING PROPERTY GATE 

-- 1 -- EXISTING PROPERTY FENCE 

NEW PAVEMENT TO BE CONSTRUCTED 

EXISTING PAVEMENT 

@ TREES TO BE REMOVED 

Q TREES TO BE RETAINED 

NOTES 

1, 

2, 

3 . 

PERMANENT AND STATE SURVEY CONTROL MARKS ARE NOT TO BE 
DISTURBED UNLESS ASSESSED BY ROADS AND MARITIME SURVEY 
IN ACCORDANCE WITH LAND AND PROPERTY INFORMATION 
STANDARDS - FINES APPLY 

REFER TO SHEET RD-0204 FOR ALIGNMENT METADATA 

REFER TO SHEET RD-0206 FOR SURVEY METADATA 

UTILITY INFORMATION SHOWN ON THE PLANS DOES NOT DEPICT ANY 
MORE THAN THE PRESENCE OF A SERVICE, BASED ON AVAILABLE 
DOCUMENTARY EVIDENCE. THE PRESENCE OF A UTILITY SERVICE, ITS 
SIZE AND LOCATION SHOULD BE CONFIRMED BY FIELD INSPECTION, 
PRIOR TO THE COMMENCEMENT OF ROADWORKS AND THE RELEVANT 
UTILITY PLANS OBTAINED BY DIALLING PH 1100 OR FAX 1300 652 077 (DIAL 
BEFORE YOU DIG), CAUTION SHOULD BE EXERCISED WHEN WORKING IN 
THE VICINITY OF ALL UTILITY SERVICES . 

I NOT FOR CONSTRUCTION I 
WAGGA WAGGA CITY 
HW14 - STURT HIGHWAY 

A3 
MARSHALLS CREEK BRIDGE REPLACEMENT 
79.335km TO 79.490km WEST OF GUNDAGAI (WAGGA) 
ROAD ALIGNMENT PLAN 
MP00 - PATHWAY 

RMS REGISTRATION No. DS2018/001534 VOL 

ISSUE STATUS EDMS No. SHEETNo. ISSUE 
80% DETAIL DESIGN SF2018/300270 RD-0203 

© Roads and Maritime Services 
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DRAWING FILE LOCATION/ NAME DESIGN LOT CODE 

\\waggda03\cadd\CADD\Design\0014\SF2018-300270-Marshall Creek Bridge Widerung\3-Microstation\03 Detair.□ S2018-001534-02-RD .dgn 

EXTERNAL REFERENCE FILES REV DATE AMENDMENT/ REVISION DESCRIPTION 1/NR No. APPROVAL 

HORIZONTAL ALIGNMENT REPORT· MCA0 • DESI LINEMARKING 

POINT CHAINAGE EASTING NORTlllNG ELEVATION ELEMENT LENGTH BEARING 

START 79300.000 535451 .084 6113386.893 0.000 

STRAIGHT 35.000 279°49'37.6" 

STS 79335.000 535416.597 6113392.866 0.000 

STRAIGHT 45.000 279°53'16.2" 

STS 79380.000 535372.266 6113400.594 0.000 

STRAIGHT 110.000 279°55'59.3" 

STS 79490.000 535263.914 6113419.569 0.000 

STRAIGHT 55.000 279°49'55.1" 

END 79545.000 535209. 722 6113428. 960 0.000 

HORIZONTAL ALIGNMENT REPORT· MCA 1 • DESI FINAL 

POINT CHAINAGE EASTING NORTlllNG ELEVATION ELEMENT LENGTH BEARING 

START 79335.000 535416.598 6113392.866 180.117 

STRAIGHT 45.000 279°53'16.2" 

STS 79380.000 535372.266 6113400.594 180.485 

STRAIGHT 110.000 279°55'59.1' 

END 79490.000 535263.915 6113419.568 180.838 

HORIZONTAL ALIGNMENT REPORT· MCC1 · DESI FINAL 

POINT CHAINAGE EASTING NORTHING ELEVATION ELEMENT LENGTH BEARING 

START 0.000 535357.406 6113403.196 180.689 

STRAIGHT 15.264 9°53'31.0' 

END 15.264 535360.028 6113418.233 180. 727 

HORIZONTAL ALIGNMENT REPORT· MP00- DESI PATHWAY 

POINT CHAINAGE EASTING NORTlllNG ELEVATION ELEMENT LENGTH BEARING 

START 0.000 535300.840 6113381.995 179.612 

STRAIGHT 16.210 32'57'57.2" 

TC 16.210 535309.660 6113395.595 177.840 32°57'57.2" 

cc 535305.465 6113398.316 R = -5.000 1.987 

CT 18.197 535310.386 6113397 .430 177.580 10"11'49.4" 

STRAIGHT 26.843 10°11 '49.4" 

TC 45.039 535315.138 6113423.849 177.500 10·11•49.4• 

cc 535310.217 6113424.734 R "'-5.000 2.191 

CT 47.230 535315.049 6113426.020 177.740 345°05'33.2" 

STRAIGHT 12.770 345°05'33.2" 

END 60.000 535311.764 6113438.361 179.173 

HORIZONTAL ALIGNMENT REPORT· MD10 - DESI DRAINAGE 

POINT CHAINAGE EASTING NORTlllNG ELEVATION ELEMENT LENG,TH BEARING 

START 0 000 535351.792 6113412.443 178.280 

STRAIGHT 4.881) 279°44'52.1' 

STS 4.880 535346.982 6113413.270 178.245 

STRAIGHT 1.614 353°49'35.9" 

STS 6.494 535346.807 6113414.874 178.245 

STRAIGHT 1,2213 11 '29'39.0" 

STS 7.720 535347.049 6113416.076 178.238 

STRAIGHT 0.581) 324°54'47.2' 

STS 8.300 535346. 715 6113416.551 178.039 
- -

STRAIGHT 12.199 279°54'47.1" 

END 20.499 535334.698 6113418.651 177.975 

DESIGN MODEL FILE(S) USED FOR DOCUMENTATION OF THIS DRAWING PLOT DATE/ TIME 

6/03/2020 9:19:04 AM 
SCALES ON A3 SIZE DRAWING DRAWiNGS / DESIGN PREPARED BY TITLE NAME 

ROADS AND MARITIME SERVICES DRAWN M. McKENZIE 
TECHNICAL AND PROJECT SERVICES DRGCHECK J. GOODEN 
ENGINEERING SERVICES DESIGN M. McKENZIE 
DESIGN SOUTH WEST 

DESIGN CHECK J. GOODEN 

CO-ORDINATE SYSTEM HEIGHTDA TUM DESIGN MNGR L. CROKER 
MGAZONE55 AHO PROJECT MNGR P KC 

I NOT FOR CONSTRUCTION I 
PLOT BY CLIENT WAGGA WAGGA CITY ~ MckenzML HW14- STURT HIGHWAY 

DATE 
• 1 Transport _ . MARSHALLS CREEK BRIDGE REPLACEMENT 

06.12.2019 NSW Roa<:ts & Mar1t1me 79.335km TO 79.490km WEST OF GUNDAGAI (WAGGA) 
06.12.2019 

GOVERNMENT Services ROAD ALIGNMENT PLAN 
06.12.2019 ALIGNMENT SCHEDULE 
06.12.2019 PREPARED FOR RMSREGISTRATIONNo. DS2Q18/QQ1534 VOL 

NElWORKNSW 
06.12.2019 REGIONAL SOUTH WEST ISSUE STATUS I EDMS No. IRo:0204 ISSUE 
06.12.2019 ASSET 80% DETAIL DESIGN SF2018/300270 

.. 
© Roads and Mant1me Services 
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RMS DISCLAIMER FOR DETAIL SURVEYS 

THE SURVEY FROM WHICH THIS MODEL WAS CREATED WAS CARR IED OUT TO COMPLY WITH THE REQUIREMENTS OF THE CLIENT, AS DEFINED IN THE SURVEY 

INSTRUCTION ANY PERSON OR ORGANISATION WHO RELIES ON THIS SURVEY FOR ANY PURPOSE OTHER THAN THAT FOR vVHICH IT WAS CARRIED OUT , DOES SO AT 

THEIR OWN RISK. 

SURVEY CONTROL INFORMATION IS REGARDED AS SUITABLE FOR THE SURVEY AND CORRECT AT THE TIME OF SURVEY, BUT SHOULD BE VERIFIED BEFORE BEING 

USED FOR ANY OTHER PURPOSE. 

ANY PUBLIC UTILITIES AND SERVICES SHOWN IN THIS MODEL HAVE BEEN LOCATED BY USING VISIBLE SURFACE FEATURES ONIL Y AND COMPLY WITH THE 

REQUIREMEN TS SPECIFIED !BY THE CLIENT IN THE SCOPE OF WORKS. A FULL INVESTIGATION OF SUBSURFACE UTILITIES, INCLUDING A 'CLASS A' LOCATION SURVEY 

(REFER TO AUSTRALIAN STANDARD AS5488), MAY BE REQUIRED BEFORE CARRYING OUT ANY DESIGN OR CONSTRUCTION ACTIVITY IN OR NEAR THE SURVEYED 

AREA. 

PROPERTY BOUNDARY OVERLAYS, WHERE SUPPLIED, VARY IN ACCURACY ACCORDING TO REQUIREMENTS SPECIFIED BY THE CLIENT IN THE SCOPE OF WORKS, 

AND THE UNDERLYING AGE AND ACCURACY OF THE CADASTRE. THEREFORE, A LAND SURVEY, AS DEFINED UNDER THE SURVEYING AND SPATIAL INFORMATION ACT 

(CURRENT VERSION), SHOULD BE UNDERTAKEN BEFORE ANY DESIGN OR CONSTRUCTION ACTIVITY IS CARRIED OUT ON OR NEAR THE LAND BOUNDARIES DEPICTED 

BY THIS MODEL. 

PROPERTY AND STATE CONTROL SURVEY MAR KS ARE PROTECTED UNDER SECTION 24 OF THE SURVEYING AND SPATIAL INFORMATION ACT. REFER TO SECTION 

88 OF THE SURVEYING AND SPATIAL INFORMATION REGULATION FOR THE PROCESS TO REMOVE OR OBLITERATE WARKS. 

CARE, PROTECTION AND PRESERVATION OF PERMANENT SURVEY AND CADASTRAL REFERENCE MARKS 

WARNING PENALTIES APPLY FOR REMOVAL, DAMAGE, DESTRUCTION , DISPLACEMENT, AND DISTURBANCE OF PERMANENT SURVEY AND CADASTRAL REFERENCE 

MARKS (SURVEY INFRASTRUCTURE) WITHOUT AUTHORISATION !BY THE SURVEYOR GENERAL AS PER THE REQUIREMENTS UNDER SECTION 24 OF THE SURVEYING 

AND SPATIAL INFORMATION ACT 2002. AUTHORISATION MUST BE SOUGHT PRIOR TO ANY ACTIVITIES ON SITE WHICHIMAY IMPACT ON THE SURVEY 

INFRASTRUCTURE AS DETAILED IN THE SURVEYING AND SPATIAL INFORMATION REGULATION 2017. 

THIS DRAWING HIGHLIGHTS SURVEY INFRASTRUCTURE IN THE GENERAL VICINITY OF THE PROPOSED CONSTRUCTION FOOTPRINT FOR WORKS UNDER THE 

CONTRACT. THE SURVEY INFRASTRUCTURE SHOWN HAS BEEN DERIVED FROM AN OFFICE INTERPRETATION OF EXISTING CADASTRAL AND DEPOSITED PLANS 

INFORMATION AND/OR SCIMS SEARCH. THE PURPOSE OF THIS DRAWING IS TO ASSIST THE CONTRACTOR IN THE CARE AND PROTECTION OF SURVEY 

INFRASTRUCTURE AS REQUIRED UNDER THE LEGISLATION. IT IS PROVIDED AS GENERAL INFORMATION FOR THE CONTRACTOR AND MUST BE VERIFIED FOR 

COMPLETENESS PRIOR TO ANY SITE ACTIVITY WITHIN OR NEAR THE CONSTRUCTION LIMITS. 

ROADS AND MARITIME G71 - CONSTRUCTION SURVEYS SPECIFICATION SETS OUT THE PROCESS TO BE FOLLOWED AND ALIGNS WITH THE PROCESS DETAILED IN THE 

SURVEYOR GENERAL'S DIRECTIONS NO.11 PRESERVAT ION OF SURVEY INFRASTRUCTURE. 

EXTRA CARE IS REQUIRED FOR ASSOCIATED WORKS SUCH AS: 

• UTILITY ADJUSTMENTS 

• TEMPORARY ACCESS TRACKS 

• SITE OFFICES AND COMPOUNDS 

• STOCKPILES 

• ENVIRONMENTAL CONSTRAINTS UM ITS 

• TRAFF IC CONTROL (IN AD'✓ANCE OF WORKS) 

• SIGNAGE PLACEMENT 

• DESIGN CHANGES 

ADVICE MUST BE SOUGHT FROM THE ROADS AND MARITIME DIRECTOR SURVEYING WELL IN ADVANCE OF ANY SITE WORKS COMMENCING. 

8~ 

; -~: -----------------~-----------------~--------______!:::l =NO=T=F=O=R=CO=N=S=TR=U=C=Tl::::::;ON;:::::::::!...11 
~ DRAWING FILE LOCATION I NAME DESIGN LOT CODE DESIGN MODEL FILE(S) USED FOR DOCUMENTATION OF THIS DRAWING PLOTDATE I TIME PLOT BY CLIENT WAGGA WAG GA CITY I A3 
8: ~ \\waggda03\cadd\CADD\Design\0014\SF2018-300270-Marshall Creek Bridge Widerung\3-Microstation\03 DetaiMJS2018-001534-02-RD.dgn 6/03/2020 9:19:07 AM MckenzML HW14 - STURT HIGHWAY ~ 

llJ ~ EXTERNAL REFERENCE FILES REV DATE AMENDMENT/ REVISION DESCRIPTION WVR No, APPROVAL SCALES ONA3SIZEDRAWING DRAWiNGS / DESIGN PREPARED BY DATE ·t,•"11· 1 Trans port MARS HALLS CREEK BRIDGE REPLACEMENT 
::i: ROADS AND MARITIME SERVICES f-------+-------+0_6·1_2·2___.019 ~~ Roads & Maritime 79.335km TO 79.490km WEST OF GUNDAGAI (WAGGA) 
~ =- TECHNICAL AND PROJECT SERVICES f-------+------+-06_.12_.20_,19 ~~!! services ROAD ALIGNMENT PLAN 
z ENGINEERING SERVICES 06.12.2019 SURVEY DISCLAIMER I - DESIGN SOUTH WEST D6.12.2D19 PREPARED FOR RMS REGISTRATION No. 0S2018/001534 
o ~ <-----+-L-C-R-OK_E_R----+--_.NElWORKNSW 
en CO-ORDINATE SYSTEM HEIGHTDATUM t-D_ES_IGN_M_NG_R-+-_' ------+-06_·12_·20-119 REGIONAL SOUTH WEST ISSUE STATUS I EDMS No. ISRHEDET-QNo2. QS 
~ =-0 -'--___________ _.____._ __ ...._ ___________ _._ _ ___._ __ _.__MG_A_Z_O_NE_5_5 ___ A_H_D ___ _.__ ___________ _._P_Ro_JE_cT_M_NG_R 1-P_. K_C ____ _._o_a.1_2.2_019_._A_;S..;,.S_ET _________ ...._80.,;,,;%_D_ET_A_IL_DE_S_IG_N ____ .._S_F_20_18_/3_00_27_0___._.:.=--=-="""----''---' 

TITLE NAME 
DRAWN M. McKENZIE 
DRGCHECK J. GOODEN 
DESIGN M. McKENZIE 
DESIGN CHECK J. GOODEN VOL 

ISSUE 

© Roads and Maritime Services 
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DRAWING FILE LOCATION/ NAME 

\\waggda03\cadd\CADD\Design\0014\SF2018-300270-Marshall Creek Bridge Widerung\3-Microstation\03 DetaiMJS2018-001534-02-RD .dgn 

EXTERNAL REFERENCE FILES REV DATE AMENDMENT/ REVISION DESCRIPTION 

SURVEY PROJECT JOB No:994/2018 

PRIMARY SURVEY CONTROL MARK SCHEDULE 
H. CLASS V. CLASS 

STATION EASTING NORTHING 
ORDER 

SOURCE DATE HEIGHT 
ORDER 

SOURCE DATE 

•PM4054 535198.810 6113443.054 B/2 SCIMS 28/09/2018 179.699 LC/L3 $C it.IS 28/09/2018 

PM30694 535365.646 6113392.157 812 SCIMS 28109/2018 180.351 LD/L4 RMS 19/07/2019 

*SS144289 535367. 169 6113443.243 E/5 RMS 2/08/2019 181.072 LD/L4 RMS 1910712019 

MC03 535081 .446 6113460.898 C/3 RMS 28107/2019 179.815 LD/L4 RMS 19/0712019 

MC04 535140.337 6113430.580 C/3 RMS 2810712019 179.876 LD/L4 RM-5 1104/2013 

MC65 535200.428 6113440.465 C/3 RMS 28107/2019 180.193 LD/L4 RMS 19/0712019 

MC05 535278.983 6113425.151 C/3 RMS 1/04/2013 180.727 LD/L4 RMS 19/0712019 

MC60 535373.137 6113409.236 C/3 RMS 8/0212016 180.305 LD/L4 RMS 12/1112018 

MC61 535468.982 6113374.049 C/3 RMS 28/07/2019 180.066 LD/L4 RMS 19/07/2019 

MC06 535472.019 6113392.726 C/3 RMS 28/07/2,019 180.083 LD/L4 RMS 19/0712019 

MC62 535532.474 6113362.952 C/3 RMS 28/07/2019 180.335 LD/L4 RMS 19/0712019 

MC63 535536.712 6113381.426 C/3 RMS 8/02/2016 180 347 LD/L4 RMS 19/07/2019 

NOTE: ' PM4054 NOT IN LEVEL TRAVERSE & 'SS144289 FLY SHOT FROM RESECTION 

Mean Combired Scale Factor (CSF) = 0.9995B5 

[Pl = Permanent Mark must be protected durirlg construction in acco,dance with Specification G71 

[CJ= Suitable for construction and must not be disturbed unti l assessment by Surveyor 

[NJ = Not suitable for :onstruction as Survey Mark may be unstable 

CONTROL NETWORK DETAILS 

Survey Instruction No. 99412018 

Project Name : Marshalls Creek Bridge Widening 79.23km to 79.53km W. of Gundagai 

Road No. & Name HW14 I STU RT HIGHWAY 

Job Location MARSHALLS CREEK BR IDGE, WAGGA WAGGA 

Horizontal Datum & Zone MGA-ZONE 55 

Horizontal Datum Origin MC05 • PM30694 

H. Control Survey Method Trav 

Horizontal Adjustment by Compnetl (Adjustment file : 3D FIXED 2018994 CM JULY19.0UT) 

Computed By C. MILLER 

Height DalUm AHO 

Vertical Datum Orig in MC60 & MC04 

V. Control Survey Method Dill Levelling 

Vertical Adjustment b~• : Compnet / (Adjustmenl file : 1 D FIXED 2018994 CM 190722.OUT) 

Computed By C. MILLER 

SCIMS Search Number & Date SCIMS_180928 

Control Survey Plan No. ; NIA 

Conlrol Survey Plan Date MIA 
Computed t>y N/A 
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ENGINEERING SERVICES DESIGN M. McKENZIE 
DESIGN SOUTH WEST 

DESIGN CHECK J. GOODEN 

CO-ORDINATE SYSTEM HEIGHTDA TUM DESIGN MNGR L. CROKER 
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I NOT FOR CONSTRUCTION I 
PLOT BY CLIENT WAGGA WAGGA CITY ~ MckenzML HW14- STURT HIGHWAY 

DATE 
• 1 Transport _ . MARSHALLS CREEK BRIDGE REPLACEMENT 

06.12.2019 NSW Roa<:ts & Mar1t1me 79.335km TO 79.490km WEST OF GUNDAGAI (WAGGA) 
06.12.2019 

GOVERNMENT Services ROAD ALIGNMENT PLAN 
06.12.2019 SURVEY METADATA 
06.12.2019 PREPARED FOR RMSREGISTRATIONNo. DS2Q18/QQ1534 VOL 

NElWORKNSW 
06.12.2019 REGIONAL SOUTH WEST ISSUE STATUS I EDMS No. 
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SURVEY 2018994 UTILllY Metadata 

QUALITY LEVEL A: HIGHEST QUALITY/ POTHOLED 

Pothole# Date MGA Easting MGA Northing RL Asset Type Material Diameter MX String HZL ACC. VRTACC. jComments 

1 ? 535397.849 6113384. 781 178.912 WATER ? ? WM06 0.010 0.020 IPo1hole found / assumed to be water/ may be 150mmDia and Ductile 

2 Dec-18 535338.708 6113400.063 180.336 GAS PE 68 HA02 0.005 0.010 jPoly urethane (PE) 

3 Dec-18 535336.032 6113398.145 180.035 GAS PE 68 HA02 0.005 0.010 jPoly urethane (PE) 

4 1-Dec-18 535335.804 6113395. 938 180.100 GAS PE 68 HA02 0.005 0.010 'Poly urethane (PE) 

5 1-Dec-18 535335.480 6113397. 705 180.508 WATER ss 275 WM01 0.005 0.010 jStainless Steel (SS) 

6 1-Dec-18 535332.1 04 6113400.153 180.731 WATER ss 275 WM01 0.005 0.010 !Stainless Steel (SS) 

7 1-Dec-18 535280.255 6113404.974 180.165 GAS PE 68 HA02 0.005 0.010 [Poly urethane (PE) 

8 2013 535196.964 6113440.503 179.055 WATER ? ? WM05 0.005 0.010 

9 2013 535194.738 6113422491 179.496 WATER ? ? WM05 0.005 0.010 

10 1-0ct-14 535183.949 6113443.920 179.143 POVv'ER ? ? ED01 0.005 0.010 

11 1-0cl-14 535183.770 6113443.855 179.086 POWER ? ? ED02 0.005 0.010 

12 1-0ct-1 4 535180.486 6113423.817 178.513 POVv'ER ? ? ED01 0.005 0.010 I 
13 1-0cl-14 535180.471 6113423. 827 178.463 POVv'ER ? ? ED02 0.005 0.010 

14 28-Aug-19 535338.529 6113420.331 177.540 OPTIC & TELSTRA AS 0.1 OU03,TN05 0.010 0.010 j4 X Asbestos (AS) Conduits; 2 slacked high: top two located; all containing Optic fibre and Telstra 

14 28-Aug-19 535338.451 6113420.201 177.519 OPTIC & TELSTRA AS 0.1 OU03,TN05 0.010 0.010 j4 X Asbesfos (AS) Conduils; 2 stacked high: top two located; all containing Optic fibre and Telstra 

15 28-Aug-19 535319.937 6113424. 364 174.767 OPTIC & TELSTRA AS 0.1 OU03,TN05 0.010 0.010 j4 X Asbeslbs (AS) Conduils; 2 slacked high: top two located; all containing Optic fib.re and Telstra 

15 28-Aug-19 535319.885 6113424.258 174.884 OPTIC & TELSTRA AS 0.1 OU03,TN05 0.010 0.010 j4 X Asbesfos (AS) Conduits ; 2 stacked high: top two located; all containing Optic fibre and Telstra 

16 28-Aug-19 535304.735 6113426.851 178.079 OPTIC & TELSTRA AS 0.1 OU03,TN05 0. 010 0.010 j4 X As bes lbs (AS) Conduits; 2 slacked high: top two located; all containing Optic fibre and Telstra 

16 28-Aug-19 535304.727 6113426.759 178.075 OPTIC & TELSTRA AS 0.1 OU03,TN05 0.010 0. 010 
1
4 X Asbesfos (AS) Conduits ; 2 stacked high: top two located; all containing Optic fibre and Telstra 

UTILllY LEGEND ASSOCIATED WITH MX MODEL "SURVEY 20191010 UTILITY" 

Qual ity level Date MX STRING HZL ACC. VRT ACC. !Comments 

B 28-Aug•19 OU02, OU03, TN05 0.300 0.500 jNoled on Plan with red text "B" 

B 29-Aug-19 OU01, OU04, TN01 , TN02, TN03, TN 04, TN07, HA02, HA04. HA05, WM01 , i:U01 , EU02, EU03 0.300 NA !Location Only 

C 30-Aug-19 WM06 NA NA :interpolation only of .=ipprox . location of utility 

D 31-Aug-19 WM06, Vv'Z01 NA NA !utilities 

DISCLAIMER FOR UTILITY MODEL 

The locations of uti lities, which we ·e reported to ex ist at the time of survey , were compiled from a combination of field techniques and available data from co-operating 

utility authorities. 

1/vhilst all care was taken in locatin!~ Ille utilities, Ille Roads and Maritime Services. cannot guarantee 1hat Ille locations determined by this survey are w ithoul flaw of any 

kind. Therefore, Ille Au1hority expressly disclaims all liability for errors or omissio1s of any kind whalsoever or from any loss, damage or other consequences that may arise flam 

any person relying on 1he locations of utilities determined by lhis survey. It is recommended that Ille users undertake "potholing" 10 direcUy oonfirm locations where 

conflict with construction/design may occur. Due caution should also be exercised during any excavation activity in places where utilities may reasonably be ex peeled to occur, 

whether located or not 

This report DOES NOT replace the legal requirement for a current Dial Before You Dig search on site at Ille time of any excavation, boring or other w arks lhat may interfere with buried 

utilities. Please note under new legislation "Energy Legislation Amendment (lnfTastucture Protection) Act 2009 No 31' penalties fo• failure b have current Dial Betire you Dig Plans 

on site when excavating include: personal and company fin es. These fines are i addition to costs required to res tore any damaged utilities. 
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NOTES 

STRUCTURE LABEL 

STORMWATER MANAGEMENT SHEET NUMBER 

STRUCTURE TYPE - DRAINAGE LINE/ PIT NUMBER 

MAJOR/MINOR DESIGN CONTOURS- 250mm INTERVALS 

MAJOR/MINOR EXISTING CONTOURS - 250mm INTERVALS 

PROPOSED DRIANAGE PIPE 

PROPOSED PIT 

PROPOSED HEADWALL 

EXISTING DRAINAGE PIPE 

EXISTING DRAIN PIPE TO BE REMOVED/ REPLACED 

EXISTING HEADWALL 

CULVERT/ PIT REFERENCE POINT 

FLOW DIRECTION 

EXISTING COMMUNICATIONS CABLE 

EXISTING OPTIC FIBRE CABLE 

1. REFER TO SHEET SM-0504 FOR DRAINAGE SETOUT DETAILS 

2. REFER TO ROADS AND MARITIME STANDARD DRAWING R0240-01 
FOR INSTALLATION OF CONCRETE PIPES 

3. REFER TO ROADS AND MARITIME STANDARD DRAWING SERIES 
R0220 FOR STANDARD GULLY PIT DETAILS 

UTILITY INFORMATION SHOWN ON THE PLANS DOES NOT DEPICT ANY 
MORE THAN THE PRESENCE OF A SERVICE, BASED ON AVAILABLE 
DOCUMENTARY EVIDENCE. THE PRESENCE OF A UTILITY SERVICE, ITS 
SIZE AND LOCATION SHOULD BE CONFIRMED BY FIELD INSPECTION, 
PRIOR TO THE COMMENCEMENT OF ROADWORKS AND THE RELEVANT 
UTILITY PLANS OBTAINED BY DIALLING PH 1100 OR FAX 1300 652 077 (DIAL 
BEFORE YOU DIG). CAUTION SHOULD BE EXERCISED WHEN WORKING IN 
THE VICINITY OF ALL UTILITY SERVICES . 
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PROPOSED HEADWALL 

EXISTING DRAINAGE PIPE 

EXISTING DRAIN PIPE TO BE REMOVED/ REPLACED 

EXISTING HEADWALL 

CULVERT/ PIT REFERENCE POINT 

FLOW DIRECTION 

EXISTING COMMUNICATIONS CABLE 

EXISTING OPTIC FIBRE CABLE 

NOTES 
1. REFER TO SHEET SM-0504 FOR DRAINAGE SETOUT DETAILS 

2. REFER TO ROADS AND MARITIME STANDARD DRAWING R0240-01 
FOR INSTALLATION OF CONCRETE PIPES 
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R0220 FOR STANDARD GULLY PIT DETAILS 

UTILITY INFORMATION SHOWN ON THE PLANS DOES NOT DEPICT ANY 
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EXISTING DRAIN PIPE TO BE REMOVED/ REPLACED 

EXISTING HEADWALL 
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FLOW DIRECTION 

EXISTING COMMUNICATIONS CABLE 
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NOTES 
1. REFER TO SHEET SM-0504 FOR DRAINAGE SETOUT DETAILS 

2. REFER TO ROADS AND MARITIME STANDARD DRAWING R0240-01 
FOR INSTALLATION OF CONCRETE PIPES 

3. REFER TO ROADS AND MARITIME STANDARD DRAWING SERIES 
R0220 FOR STANDARD GULLY PIT DETAILS 
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TRANSVERSE DRAINAGE STRUCTURE· Dl1.1 (CULVERT CONTROL STRING · MD10 ) 

TRANSVERSE CONTROL STRING MCA1 ELEMENT PIT DETAILS REFERENCE POINT HEADWALL DETAILS 
SIZE (mm) 

LENGTH 
CELLS 

PIPE INSTALLATION SUPPORT 
CLASS COMMENTS 

STRUCTURE LABEL CHAINAGE OFFSET LABEL TYPE I REFERENCE POINT R.L l,NVERT R.L EASTING NORTHING REFERE~CE POINT R.L (m) REQU IRED (m ) CONDITION TYPE 

79402.211 8.140 RHS INV1.1 I 535351 .792 61 13412.443 178.280 4.88 1 4.88 EMBAN KMENT HS3 4 
DT1 .1 79407.093 8.125 RHS SA1.1 SA PIT I 180.576 178.245 535346.980 61 13413.271 1/525 

CONSTRUCT NEW SA PIT . REFER STANDARD DRAVvlNG R0220-02 
79402.542 9.680 RHS SA1.1 SA PIT I 180.576 178.245 535346.806 61 13414.880 EMBAN KMENT HS3 4 

TRANSVERSE DRAINAGE STRUCTURE · DT1. 2 (CULVERT CONTROL STRING · MD10) 

TRANSVERSE CONliROL STRING MCA1 ELEMENT PIT DETAILS REFERENCE POINT HEADWALL DETAI LS 
SIZE (mm) 

LENGTH 
CELLS 

PIPE INSTALLATION SUPPORT 
CLASS COMMENTS 

STRUCTURE LABEL CHAINAGE OFFSET LABEL TYPE 11 REFERENCE POINT R.L INVERTR.L EASTING NORTHING REFERE~CE POINT R.L (m) REQU IRED (m) CONDITION TYPE 

79402.542 9.680 RHS SA1.1 SA PIT ' 180.576 178.245 535346.806 
I 

61 13414.880 1.22 1 1.22 EMBAN KMENT HS3 4 

DT1 .2 
79407.509 10.901 RHS JP1 .1 JUNCTION PIT i 179.348 178.238 535347.049 61 1341 6.076 

1/525 EMBAN KMENT HS3 4 
CONSTRUCT NEW JUNCTION PIT - REFER STANDARD DRAVvlNG 

79407.920 11 .311 RHS JP1.1 JUNCTION PITl1 179.348 178.039 535346, 715 61 13416.551 R0220-29 

79420.120 11.306 RHS l-l'N1, 1 I 535334.698 61 13418.651 177.975 12.20 1 12.20 EMBAN KMENT HS3 4 USE PRECAST HEADWALL- REFER STANDARD DRAVvlNG R0210-28 
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NOTE: 

PAVEMENT TYPE 1 

f"O"vcY vcYcr vv-Uv-Uv-Uv-Uv7'.lv'""Cv,Cvn:vn:vn:vn:vn:vn:vn:vnv'7-,___----15omm WEARING COURSE, DGAC14 (AR450) I 
000000000000000000c 

nnnnnnnnnnnnnnnnnnn 

1Cda~~wCda\ zo-o~Bo-~ 
_Q~ Q 9-JnO~ 9,c...,-------, 250mm BASE COURSE, DGAC20 (AR450) I 

~ _J_ L/------8~---tJ~ 1x80mmTHICKLAYER(UPPERMOST) \ C) Q C) 2x85mmTHICKLAYERS(LOWERLAYERS) 

0 0 ~r'C) o~C) 0 rC;r 
"""'-iiiiii1111111111111111...,_•,.....,.lllllili~ ----.________j

1 
7mm EMULSION SEAL I 

'------ [ [ [ 150mm SUB-BASE COURSE, PLANT MIXED HEAVILY BOUND GRAVEL (RMS R73) 
'-----.~~~ (STABILISED MB20, ADDITIVE TO BE DETERMINED ONCE SUPPLIER IS KNOWN) 
/~ /~ / THE EXCAVATED SURFACE OF REMOVED MATERIALS IS REQUIRED TO PASS A PROOF ROLL. 
Jl 11 11 11 = 11 i(___j IF THE PROOF ROLL FAILS, TREAT THE FOUNDATION IN ACCORDANCE WITH RMS R44. 

,,lODQQOCJ00011 
~o□="°O~~D ~ gc:50a -------< Ex1sT1NG PAVEMENT/ suBGRADE MATERIAL 1 

~t10fta ~ ~~01;?~~ 

THE RECOMMENDED PAVEMENT LAYERING TREATMENT CONSISTS OF: 

• MILL OUT T0-450mm EXISTING FSL 

• PROOF ROLL EXPOSED SURFACE AND TREAT IN ACCORDANCE WITH RMS R44 

• PLACE 150mm THICK PLANT MIXED HEAVILY BOUND LAYER 

• OVERLAY WITH 300mm THICK AC 

8 ~ 
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Our Ref: ID 1254 
Your Ref: 

1st December 2020 

Jessie Whieldon 
NGH Consulting 
PO Box 5464 
Wagga Wagga NSW 2650 

Via email: jessie.w@nghconsulting.com.au 

Dear Jessie, 

Notification under clause 15AA of the State Environmental Planning Policy (Infrastructure) 
2007 in relation to the proposed Marshalls Creek Bridge Upgrade 

Thank you for the notification under clause 15AA of the State Environmental Planning Policy 
(Infrastructure) 2007 in relation to the proposed upgrade at Marshalls Creek Bridge, East 
Wagga Wagga. 

The NSW State Emergency Service (NSW SES) has reviewed the proposed upgrade using the 
information provided with the proposal and the flood risk information (e.g. local flood Plan, 
flood studies etc.) available to the NSW SES. Based on this review the proposed works appear 
to have minimal risk to NSW SES response operations. 

However, if the construction phase of the upgrades causes disruption to the operation of the 
road, this may impact the ability for emergency vehicles to use this route. The NSW SES 
requests that notification be provided where there are likely to be significant delays in the 
operation of the roads affected by the upgrades. 

Please feel free to contact me on 0458 737 188 or via email at 
maria.frazer1@one.ses.nsw.gov.au should you wish to discuss any of the matters raised in 
this correspondence. 

Yours sincerely, 

Maria Frazer 
Coordinator Planning 
NSW State Emergency Service 

Cc: Jason McDonell - Unit Commander, Wagga Wagga SES Unit 

.titk - -NSW 
GOVERNMENT 

:-: SES 
NSW STATE EMERGENCY SERVICE 

STATE HEADQUARTERS 
6-8 Regent St reet, Wollongong NSW 2500 

PO Box 6126, Wollongong DC NSW 2500 

P (02) 4251 6111 
F (02) 4251 6190 

www.ses.nsw.gov.au 

ABN: 88 712 649 015 
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Thu 24/09/2020 2:35 PM 

Greg Vidler <gvidler@rwcc.nsw.gov.au> 

Marshall 's Creek Bridge replacement - RWCC pipeline details 

To ■ Prafulla KC 

Cc _ Aran Beckett 

0 You replied to this message on 1/10/2020 3:15 PM. 

Good A fternoon Prafulla 

Mark Categorize Follow 
Unread Up• 

Tags r. 

We confirm that the pipe required on the replacement Marshall's creek bridge is 300mm DICL with socket spigot connections. 

We would like to have 600mm of space on ei ther side of the pipe for maintenance. 

The pipe supports are required to support a 90 degrees sector a t base of pipe. There are some standard brackets available. 
See httos://anc horageqroup.com.au/ oroducts/ a nd refer to the Compact Pipe Shoe Single sided AG 565 as a suitable option. 
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Insights 

It is recommended that a bove ground installations of DICL p ipelines be provided with one support per pipe, the supports being positioned behind the socket of each pipe. 

This results in a normal maximum distance between supports of 5.7m. 

Pipes should be fixed to the support with mild steel straps (available on AG 565 brackets), so that axia l movement due to expansion or contraction resulting from temperaturE 
fluctuation is taken up a t individual joints in the pipeline. In addi tion joints should be assembled with the spigot end withdrawn 5 to 10mm from the bottom of the socket to 
accommodate these thermal movements. 

Pipes supported in this way are capable of free deflection and axial movement at the joints whic h accommodates small movements of the pipe supports. 

https://anchoraqeqroup.com.au/products


FW: Bus stop relocation Marshalls Creek Bridge Replacement Project - Message (HTML) 

- MESSAGE ADOBE PDF 
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Fri 5/ 02/2021 1:50 PM 

Prafulla KC 
FW: Bus stop relocation Marshalls Creek Bridge Replacement Project 

To operations@busaboutwagga.com.au 

Message 'j. Busstop relocation.pdf (3 MB) 

Hi Tim, 

[!] Street view 102 - 104 Hammond Avenue Stu rt Highway.png (2 MB) 

Thanks for your time today on the phone. As discussed confirming that Busa bout Wagga is ok with the proposed location of bus stop . 

Could you please confirm this via reply email. 

Kind Regards, 
Prafu lla 

From: Prafulla KC 
Sent: Monday, 9 November 2020 4:41 PM 
To: operations@busaboutwagga.com.au 
Subject: Bus stop relocation Marshalls Creek Bridge Replacement Project 

Hi Tim, 

It's been a while since I have spoken with you regarding bus stop relocation. 

It is proposed to relocate existing bus stop near Marshalls Creek Bridge further east ,opposite Noah's Ark Play Centre in between 102 (Murrumbidgee Car Sales) and 104 (Waterterk) Hammond 
Avenue. This is the only location within close proximity of existing bus stop . However as you can see from attached screenshot proposed relocation would require single tree removal in front of 104 
Hammond Avenue. Wagga Wagga City Council has no objection to the proposed location and tree removal. 

mailto:operations@busaboutwagga.corn.au


1111!11 MESSAGE ADOBE PDF 

~ +, lj ,t + .. y; 

Thu 4/ 06/ 2020 1:41 PM 

Mason, Andrew <Mason.Andrew@wagga.nsw.gov.au> 

RE: Bustop relocation - Marsahlls Creek Bridge 

To ■ Prafulla KC 

Cc Ross, Peter; Pavitt, Henry 

0 You replied to this message on 4/06/2020 2:35 PM. 

Hello Prafulla 

RE: Bustop relocation - Marsahlls Creek Bridge - Message (HTML) 

The tree people haven't got back to me so I am going to say we have no objections and it is good to go. 

Thanks 

Andrew 

Andrew Mason 
Temporary Project Manager 

1300 292 442 
d +61 2 6926 9130 I m 0428 266 346 
e Mason Andrew@wagaa nsw.qov au 
Waqga Waqga City Council 243 B-ayhs Street (PO Box 20)- Wagga Wagga NSW 2650 

From: Prafulla KC <Prafu lla.KC@transport.nsw.gov.au> 
Sent: Thursday, June 4, 2020 12:49 PM 
To: Mason, Andrew <Mason.Andrew@wagga .nsw.gov.au> 
Cc: Ross, Peter <Ross.Peter@wagga.nsw.gov.au> 
C.11hi ... rt• R~· R11<:tnn r"'lnr::1tinn - M::1rc:::1hlk rr.,..,.1< Rri,-lo"' 

mailto:MasonAndrew@wagQa.nsw.aov.au


Jessie Whieldon 

From: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Sent: Friday, 26 June 2020 12:37 PM
To: Jessie Whieldon 
Subject: FW: Geotechnical (boreoles ) night work for Marshalls Creek Bridge 

Hi Jessie, 

Please see below no objection email from Big4 caravan park. Could you please update MWREF to work consecutive 
six night works (23‐28 July). 

Thanks. 

Regards, 
Prafulla 

From: holiday@big4wagga.com.au [mailto:holiday@big4wagga.com.au]  
Sent: Friday, 26 June 2020 12:28 PM 
To: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Subject: RE: Geotechnical (boreoles ) night work for Marshalls Creek Bridge 

This is to confirm that Big4 Wagga Wagga has no objection to nightwork on Marshalls Creek Bridge between the 
dates 23‐28 July. 

Kind regards 

Nicole Pirreca 
Manager 
BIG4 Wagga Wagga Holiday Park 
Telephone: 02 6921 4287 

From: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Sent: Friday, 26 June 2020 11:41 AM 
To: holiday@big4wagga.com.au 
Cc: npirreca@big4wagga.com.au 
Subject: Geotechnical (boreoles ) night work for Marshalls Creek Bridge 

Dear Lee, 

As discussed could you please confirm via return email  that big 4 caravan park has no objection of Transport for 
NSW undertaking night work  (6:00pm ‐ 6:00am) for consecutive six days ( 23 – 28 July) including weekends for 
geotechnical investigation(bore holes) work required to inform concept/detail design of Marshalls Creek Bridge. 

I appreciate your cooperation in this project. 

1 

Bl 
HOLIDAY PARKS 

mailto:holiday@big4wagga.com.au


Kind Regards, 
Prafulla Bahadur KC 
Project Manager|Engineer 
Infrastructure & Place | Regional Project Delivery 
Southern and Western Project Office SaWPO 
Transport for NSW 

T 02 6923 6599 M 0437 189 149 
193‐195 Morgan St Wagga Wagga NSW 2650 

I acknowledge the traditional owners and custodians of the land in which I work and pay my respects to the Elders 
past, present and future. 

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any 
attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free from viruses or 
other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening or using an 
attachment. 

Consider the environment. Please don't print this e-mail unless really necessary. 

To help protec t y ou r p r iv acy , M icrosoft O ffice prevented automatic download of this p ictu r e from the Internet.
 Roads an d Mar itime Ser v ices 

Before printing, please consider the environment 

IMPORTANT NOTICE: This email and any attachment to it are intended only to be read or used by the named addressee. It is confidential and may contain 
legally privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to you. Roads and Maritime Services is not 
responsible for any unauthorised alterations to this email or attachment to it. Views expressed in this message are those of the individual sender, and are not 
necessarily the views of Roads and Maritime Services. If you receive this email in error, please immediately delete it from your system and notify the sender. 
You must not disclose, copy or use any part of this email if you are not the intended recipient. 

To help protec t y ou r p r iv acy , M icrosoft O ffice prevented automatic download of this p ictu r e from the Internet.
 Roads an d Mar itime Ser v ices 

Before printing, please consider the environment 

IMPORTANT NOTICE: This email and any attachment to it are intended only to be read or used by the named addressee. It is confidential and may contain 
legally privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to you. Roads and Maritime Services is not 
responsible for any unauthorised alterations to this email or attachment to it. Views expressed in this message are those of the individual sender, and are not 
necessarily the views of Roads and Maritime Services. If you receive this email in error, please immediately delete it from your system and notify the sender. 
You must not disclose, copy or use any part of this email if you are not the intended recipient. 
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From: Prafulla KC 
To: Mason, Andrew; Ross, Peter 
Subject: FW: Key actions from Marshalls Creek Bridge Meeting incl WWCC meeting 
Date: Tuesday, 15 September 2020 10:15:00 AM 

Good morning Andrew and Peter, 

Wasn't sure  if I have  sent below meeting notes before. If I have please discard this email. 

Thanks. 

Regards, 
Prafulla 

-----Original Message-----
From: Jonathan Tasker 
Sent: Wednesday, 11 September 2019 11:51 AM 
To: Prafulla KC <Prafulla.KC@rms.nsw.gov.au>; Timothy Wilson <Timothy.V.WILSON@rms.nsw.gov.au> 
Subject: Key actions from Marshalls Creek Bridge Meeting incl WWCC meeting 

Prafulla, 

Below my notes and actions from today’s meeting. 

1/  Confirm the suitability of the current all steel barrier Vs half height concrete with steel traffic barrier. 
Talk to AP 
2/  Once traffic barrier type determined write to WWCC with barrier type and water way area and seek 
WWCC concurrence to design. 
3/  WWCC to send through manual/manufacturers installation details 
4/  WWCC send thru the final IFC drawings for the 2 levee end concrete structures 
5/  Estimate for the concrete structures was around $80k.  TfNSW can include this in the scope of what goes 
to tender for the bridge construction.  WWCC to pay TfNSW to deliver these works. 
6/  Flood gate 24 - remove this - WWCC to advise incl details on removing.  Also TfNSW to send back 
drawings to confirm scope 
7/  Flood gate 23 - need to relocate.  TfNSW to send back to WWCC drawings to confirm scope. 
8/  Cycleway under the bridge - 3m width concrete path.  No need to have ramp up to the roadway adjacent to 
the current bridge.  This will be closed during construction phase. 
9/  Footpath either side of Sturt Highway.  TfNSW provide concrete footpath to the end of the approach slab. 
10/  Shared path (3m) on both sides of bridge - TfNSW to investigate options to allow ped access thru site 
during construction phase and will advise WWCC. 
11/  Need to incl tender docs need to install temp levee during construction phase of project. 

Regards, 

Jonathan 

mailto:Prafulla.KC@transport.nsw.gov.au
mailto:Mason.Andrew@wagga.nsw.gov.au
mailto:Ross.Peter@wagga.nsw.gov.au


Zach Bradley 

From: 
Sent: 
To: 

NSW SES Risk Reduction <rra@ses.nsw.gov.au>
Monday, 30 November 2020 2:16 PM
Jessie Whieldon 

Subject: ACK - RE: Marshalls Creek Proposed Bridge Widening - Draft REF 

Dear Jessie, 

Thank you for the above referral which has been registered as ID 1254. 

Please note this email address for all future referrals. 

Regards 

Maria 

NSW State Emergency Service 
email: nswses.riskreduction@ses.nsw.gov.au 

www.ses.nsw.gov.au 

MISSION NSW SES SAVING LIVES AND PROTECTING COMMUNITIES 

VISION BE THE BEST VOLUNTEER EMERGENCY SERVICE IN AUSTRALIA 

FOR EMERGENCY HELP IN FLOODS AND STORMS CALL THE NSW SES ON 132 500 

From: Jessie Whieldon <jessie.w@nghconsulting.com.au> 
Sent: Monday, 30 November 2020 10:58 AM 
To: Southern Zone Admin <shz.admin@ses.nsw.gov.au> 
Subject: Marshalls Creek Proposed Bridge Widening ‐ Draft REF 

EXTERNAL EMAIL: This email originated from outside of the organisation. Do not click links or open attachments unless 
you recognise the sender and know the content is safe. 

Good morning, 

NGH are currently preparing a Review of Environmental Factors (REF) for the proposed widening of 
Marshalls Creek Bridge on behalf of Transport for NSW. 

NGH has prepared the draft REF and would like to give Wagga Wagga Council the opportunity to review 
and provide comment to the REF. Note due to the large file size the REF can be accessed via the 
OneDrive link below. 

1 

:-• SES 

www.ses.nsw.gov.au


https://nghenvironmental-
my.sharepoint.com/:f:/g/personal/jessie_w_nghenvironmental_com_au/El52qYkYu8lNoapoSnWBLlABfl2H 
GgtrGsnLi84vDIznAw?e=7UVXAO 

Please provide any comments regarding further details you would like NGH to address by the 18th 

December 2020. 

Regards, 
Jessie 

JESSIE WHIELDON 
ENVIRONMENTAL CONSULTANT 

T. 02 6923 1563 M. 0402 734 127 
E. jessie.w@nghconsulting.com.au 
35 Kincaid Street 
(PO Box 5464) Wagga Wagga NSW 2650 

NSW ꞏ ACT ꞏ QLD ꞏ VIC 
WWW.NGHCONSULTING.COM.AU 
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____________ 

Zach Bradley 

From: Mason, Andrew <Mason.Andrew@wagga.nsw.gov.au>
Sent: Tuesday, 1 December 2020 2:56 PM
To: Jessie Whieldon 
Cc: Faulkner, Warren 
Subject: RE: Marshalls Creek Proposed Bridge Widening - Draft REF
Attachments: 423748_184988221613013_100003055084530_262034_1038696672_n.jpg 

Hello Jessie 

I have been reading through the REF as referenced below and only have a few comments to make. 

 The table on PG 77 referring to topographical features has an elevation range of around 549m, the 
particular area in question has a height of approximately 182m 

 In a few locations it is mentioned that a FMP must be developed by the contractor. They must be aware of 
the fact that Marshall’s Creek can flood reasonably quickly and completely independently of the river. In 
2012 the levee on the bridge at Marshall’s Creek was closed on the 4th March and the river was only at a 
height of 8, the flooding was caused by Marshall’s Creek. (see attached photo) 

 The traffic control plan and bridge closure needs to take into account Emergency Vehicle access, if this is not 
possible, reasonable detour routes must be identified. 

Thanks 

Andrew 

Andrew Mason 
Project Manager 

1300 292 442 
d +61 2 6926 9130 | m 0428 266 346 
e Mason.Andrew@wagga.nsw.gov.au 
Wagga Wagga City Council ꞏ 243 Baylis Street (PO Box 20) ꞏ Wagga Wagga NSW 2650 

From: Jessie Whieldon <jessie.w@nghconsulting.com.au> 
Sent: Monday, November 30, 2020 10:57 AM 
To: City of Wagga Wagga <Council@wagga.nsw.gov.au> 
Subject: Marshalls Creek Proposed Bridge Widening ‐ Draft REF 

CAUTION: This email originated from outside of the organisation. Do not click links or open attachments unless you recognise 
the sender and know the content is safe. If you know this is a phishing email please forward to servicedesk@wagga.nsw.gov.au. 

Good morning, 

1 



‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐‐

NGH are currently preparing a Review of Environmental Factors (REF) for the proposed widening of 
Marshalls Creek Bridge on behalf of Transport for NSW. 

NGH has prepared the draft REF and would like to give Wagga Wagga Council the opportunity to review 
and provide comment to the REF. Note due to the large file size the REF can be accessed via the 
OneDrive link below. 
https://nghenvironmental-
my.sharepoint.com/:f:/g/personal/jessie_w_nghenvironmental_com_au/El52qYkYu8lNoapoSnWBLlABfl2H 
GgtrGsnLi84vDIznAw?e=7UVXAO 

Please provide any comments regarding further details you would like NGH to address by the 18th 

December 2020. 

Regards, 
Jessie 

JESSIE WHIELDON 
ENVIRONMENTAL CONSULTANT 

T. 02 6923 1563 M. 0402 734 127 
E. jessie.w@nghconsulting.com.au 
35 Kincaid Street 
(PO Box 5464) Wagga Wagga NSW 2650 

NSW ꞏ ACT ꞏ QLD ꞏ VIC 
WWW.NGHCONSULTING.COM.AU 

Attention: 
The information contained in this e‐mail message and any attached files are intended only for the use of the 
individual or entity named. It may contain information which is confidential or the subject of legal privilege. If you 
are not the intended recipient, any use, dissemination, disclosure or copying of this e‐mail is strictly prohibited. If 
you have received this e‐mail in error, please notify Wagga Wagga City Council immediately by reply e‐mail and 
delete the original. 
Think before you print ‐ help save our environment 
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Zach Bradley 

From: 
Sent: 
To: 

Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Wednesday, 17 February 2021 9:29 AM
Michial Sutherland 

Subject:
Attachments: 

ISEPP 
SnipImage.JPG 

From: Prafulla KC 
Sent: Wednesday, 10 February 2021 12:02 PM 
To: Paul Amos <Paul.AMOS@transport.nsw.gov.au> 
Subject: Sent from Snipping Tool 

Hi Paul, 

Confirmation from Busabout about new location. 

Regards, 
Prafulla 

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any 
attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free from viruses or 
other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening or using an 
attachment. 

Consider the environment. Please don't print this e-mail unless really necessary. 

1 



Zach Bradley 

From: 
Sent: 
To: 

Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Thursday, 11 February 2021 2:22 PM
Michial Sutherland 

Cc: Paul Amos 
Subject:
Attachments: 

ISEPP consultation 
ISEPP consultation.docx 

Hi Michial, 

Please find attached additional communications to be included in the ISEPP section of the REF. 

Also ,please remove “A Memorandum of Understanding (MOU) with Riverina Water would be required to attach 
water infrastructure on the new bridge” from Section 3.5 Water Main. 

. 

Thanks. 

Regards, 
Prafulla 

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any 
attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free from viruses or 
other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening or using an 
attachment. 

Consider the environment. Please don't print this e-mail unless really necessary. 
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Zach Bradley 

From: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Sent: Monday, 8 February 2021 2:45 PM
To: Paul Amos; Michial Sutherland 
Subject: Stakeholder communication Marshalls Creek Bridge
Attachments: WWCC.zip; Comms register Ma.xlsx 

Hi Paul and Michial, 

Please find attached list of communications with WWCC,RWWW and Busabout and Narellan Pool. Hopefully 
attached information will satisfy consultation requirement and we can finalise REF this week. 

Kind Regards, 
Prafulla Bahadur KC 
Project Manager|Engineer 
Infrastructure & Place | Regional Project Delivery 
Southern and Western Project Office SaWPO 
Transport for NSW 

T 02 6923 6599 M 0437 189 149 
193‐195 Morgan St Wagga Wagga NSW 2650 

I acknowledge the traditional owners and custodians of the land in which I work and pay my respects to the Elders 
past, present and future. 

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any 
attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free from viruses or 
other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening or using an 
attachment. 

Consider the environment. Please don't print this e-mail unless really necessary. 

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any 
attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free from viruses or 
other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening or using an 
attachment. 

Consider the environment. Please don't print this e-mail unless really necessary. 
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Zach Bradley 

From: 
Sent: 
To: 

NSW SES Risk Reduction <rra@ses.nsw.gov.au>
Monday, 30 November 2020 2:16 PM
Jessie Whieldon 

Subject: ACK - RE: Marshalls Creek Proposed Bridge Widening - Draft REF 

Dear Jessie, 

Thank you for the above referral which has been registered as ID 1254. 

Please note this email address for all future referrals. 

Regards 

Maria 

NSW State Emergency Service 
email: nswses.riskreduction@ses.nsw.gov.au 

www.ses.nsw.gov.au 

MISSION NSW SES SAVING LIVES AND PROTECTING COMMUNITIES 

VISION BE THE BEST VOLUNTEER EMERGENCY SERVICE IN AUSTRALIA 

FOR EMERGENCY HELP IN FLOODS AND STORMS CALL THE NSW SES ON 132 500 

From: Jessie Whieldon <jessie.w@nghconsulting.com.au> 
Sent: Monday, 30 November 2020 10:58 AM 
To: Southern Zone Admin <shz.admin@ses.nsw.gov.au> 
Subject: Marshalls Creek Proposed Bridge Widening ‐ Draft REF 

EXTERNAL EMAIL: This email originated from outside of the organisation. Do not click links or open attachments unless 
you recognise the sender and know the content is safe. 

Good morning, 

NGH are currently preparing a Review of Environmental Factors (REF) for the proposed widening of 
Marshalls Creek Bridge on behalf of Transport for NSW. 

NGH has prepared the draft REF and would like to give Wagga Wagga Council the opportunity to review 
and provide comment to the REF. Note due to the large file size the REF can be accessed via the 
OneDrive link below. 
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https://nghenvironmental-
my.sharepoint.com/:f:/g/personal/jessie_w_nghenvironmental_com_au/El52qYkYu8lNoapoSnWBLlABfl2H 
GgtrGsnLi84vDIznAw?e=7UVXAO 

Please provide any comments regarding further details you would like NGH to address by the 18th 

December 2020. 

Regards, 
Jessie 

JESSIE WHIELDON 
ENVIRONMENTAL CONSULTANT 

T. 02 6923 1563 M. 0402 734 127 
E. jessie.w@nghconsulting.com.au 
35 Kincaid Street 
(PO Box 5464) Wagga Wagga NSW 2650 

NSW ꞏ ACT ꞏ QLD ꞏ VIC 
WWW.NGHCONSULTING.COM.AU 
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Cc David Bolton 
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As discussed ,please find attached revised acquisition plan. As you can see in the plan the front of your property will not be affected by revised acquisition plan. 

Please do not hesitate to contact me if you have any query regarding attached plan. 

Kind Regards, 
Prafulla Bahadur KC 
Project Manager I Engineer 

Infrastructure & Place I Regional Project Delivery 
Southern and Western Project Office SaWPO 
Transport for NSW 

T 02 6923 6599 M 0437 189 149 

L!l:J - LJ' 

Q. ~"l ~ 
Zoom Store Insights 

Zoom Objective 



Jessie Whieldon 

From: 
Sent: 
To: 

Prafulla KC <Prafulla.KC@transport.nsw.gov.au>
Wednesday, 1 July 2020 10:08 AM
Jessie Whieldon 

Subject: FW: Geotechnical Investigation(boreholes) Marshalls Creek Bridge 

Follow Up Flag:
Flag Status: 

Follow up
Flagged 

Hi Jessie, 

Please see below.  Awaiting council’s response. 

Thanks. 

Regards, 
Prafulla 

From: Greg Vidler [mailto:gvidler@rwcc.nsw.gov.au]  
Sent: Wednesday, 1 July 2020 10:05 AM 
To: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Subject: RE: Geotechnical Investigation(boreholes) Marshalls Creek Bridge 

Good Morning Prafulla 

That is fine. I have advised RWCC staff that the work will be taking place. 

Please ensure that access to our Hammond Avenue site is maintained as all times. 

Regards 

Greg Vidler 
Manager Projects 

91 Hammond Ave (PO Box 456) 
Wagga Wagga NSW 2650 

Mobile: 0417 438 046 Direct: 02 6922 0684 

rwcc.nsw.gov.au 
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From: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Sent: Friday, 26 June 2020 12:12 PM 
To: Greg Vidler <gvidler@rwcc.nsw.gov.au> 
Subject: Geotechnical Investigation(boreholes) Marshalls Creek Bridge 

Hi Greg, 

We are planning to undertake geotechnical investigations at Marshall Creek Bridge area to inform development  of 
concept/detailed design. Work includes drilling of boreholes within the existing road(eastbound lane ) and around 
the bridge area (underpass/cycleway) to assess subsurface conditions. 

It is proposed to commence drilling as night works between 6:00pm and 6:00am during 23 to 28 July, weather 
permitting. There will be a single lane closures on 23 and 24 July for drilling on pavement. 

Please do not hesitate to contact me if you have any query in relation to proposed work. 

Kind Regards, 
Prafulla Bahadur KC 
Project Manager|Engineer 
Infrastructure & Place | Regional Project Delivery 
Southern and Western Project Office SaWPO 
Transport for NSW 

T 02 6923 6599 M 0437 189 149 
193‐195 Morgan St Wagga Wagga NSW 2650 

I acknowledge the traditional owners and custodians of the land in which I work and pay my respects to the Elders 
past, present and future. 

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any 
attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free from viruses or 
other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening or using an 
attachment. 

Consider the environment. Please don't print this e-mail unless really necessary. 

To help protec t y ou r p r iv acy , M icrosoft O ffice prevented automatic download of this p ictu r e from the Internet.
 Roads an d Mar itime Ser v ices 

Before printing, please consider the environment 

IMPORTANT NOTICE: This email and any attachment to it are intended only to be read or used by the named addressee. It is confidential and may contain 
legally privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to you. Roads and Maritime Services is not 
responsible for any unauthorised alterations to this email or attachment to it. Views expressed in this message are those of the individual sender, and are not 
necessarily the views of Roads and Maritime Services. If you receive this email in error, please immediately delete it from your system and notify the sender. 
You must not disclose, copy or use any part of this email if you are not the intended recipient. 

IMPORTANT: This email remains the property of Riverina Water County Council. The message is 
intended for the addressee named and may contain privileged or confidential information. If you have 
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received this email in error, you are requested to contact the sender and delete the email. Please consider the 
environment before printing this email.  

To help protec t y ou r p r iv acy , M icrosoft O ffice prevented automatic download of this p ictu r e from the Internet.
 Roads an d Mar itime Ser v ices 

Before printing, please consider the environment 

IMPORTANT NOTICE: This email and any attachment to it are intended only to be read or used by the named addressee. It is confidential and may contain 
legally privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to you. Roads and Maritime Services is not 
responsible for any unauthorised alterations to this email or attachment to it. Views expressed in this message are those of the individual sender, and are not 
necessarily the views of Roads and Maritime Services. If you receive this email in error, please immediately delete it from your system and notify the sender. 
You must not disclose, copy or use any part of this email if you are not the intended recipient. 
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Wed 10/ 02/202112:00 PM 

Tim Banger <operations@busaboutwagga.com.au> 

RE: Bus stop relocation Marshalls Creek Bridge Replacement Project 

To ■ Prafulla KC 

0 You replied to this message on 10/ 02/ 2021 12:01 PM. 

Good afternoon Prafulla 

We do not object to the relocation of this bus zone to the site mentioned by you 

Kind Regards 

Tim Banger 

Operations Controller, Busabout Wagga Wagga 

BUSABOUT 

.. 

F 
r. 

264 Hammond Avenue, Wagga Wagga NSW 2650 I PO Box 1465, Wagga Wagga NSW 2650 

P 02 5942 6600 

E operations@busaboutwagga.com.au I W www.busaboutwagga.com.au 
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This message (including any attachments) contains confidential information and is intended only for the individual named. If you are not the named addressee you should not disseminate, distribute or copy this e-mail. Please notify the sender immediately by e-mail if 
you have received this e-mail by mistake and delete this e-mail from your system. E-mail transmission cannot be guaranteed to be secure or error-free as information could be intercepted, corrupted, lost, destroyed, arrive late or incomplete, or contain viruses. The 
sender therefore does not accept liability for any errors or omissions in the contents of this message, which arise as a result of e-mail transmission. If verification is required please request a hard-copy version from Busabout Wagga, 264 Hammond Avenue, Wagga 

www.busaboutwagga.com.au


- MESSAGE ADOBE PDF 

Mon 1/06/2020 1:33 PM 

Mason, Andrew < Mason.Andrew@wagga.nsw.gov.au> 

RE: Marshalls Ck bridge - electrical design 

ro ■ Prafulla KC 

0 You replied to this message on 1/06/ 2020 1:36 PM. 

RE: Marshalls Ck bridge - electrical design - Message (HTML) 

Click here to download pictures. To help protect your privacy, Outlook prevented automatic download of some pictures in this message. 

Hello Prafulla 

At first glance this looks fine. 

t First • Previous ... 

If we want to increase the amount of available power at pole 7 so we can run some bigger pumps at floodgate 25, does this need to happen now or is this something Essential Energy could do later once 
construction is complete? 

Thanks 

Andrew 

Andrew Mason 
Temporary Project Manager 

1300292 442 
d -t-61 2 6926 9130 I m 0428 266 346 
e Mason Andrew@wagga.nsw gov au 

Waaga Waaga City Council • 243 Baylls Sheet (PO Box 20) • Wagga Wagga NSW 2650 

From: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 

Sent: Monday, June 1, 2020 1:19 PM 

,..... .. 

mailto:Andrew@wagaa.nswgov.au


____________ 

Jessie Whieldon 

From: 
Sent: 
To: 

Prafulla KC <Prafulla.KC@transport.nsw.gov.au>
Wednesday, 1 July 2020 1:44 PM
Jessie Whieldon 

Cc: Kumar Rathakrishnan 
Subject: FW: Marshalls Creek Bridge Geotechnical Work( boreholes drilling) 

Follow Up Flag:
Flag Status: 

Follow up
Flagged 

Hi Jessie, 

Please see below Council’s response. 

Regards, 
Prafulla 

From: Mason, Andrew [mailto:Mason.Andrew@wagga.nsw.gov.au]  
Sent: Wednesday, 1 July 2020 1:42 PM 
To: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Cc: Ross, Peter <Ross.Peter@wagga.nsw.gov.au>; Cahill, Timothy <Cahill.Timothy@wagga.nsw.gov.au>; Goodyer, 
Frank <Goodyer.Frank@wagga.nsw.gov.au> 
Subject: RE: Marshalls Creek Bridge Geotechnical Work( boreholes drilling) 

Hello Prafulla 

I have heard nothing back from the relevant people in Council so I am going to say this is ok to go ahead. 

Andrew 

Andrew Mason 
Project Manager 

1300 292 442 
d +61 2 6926 9130 | m 0428 266 346 
e Mason.Andrew@wagga.nsw.gov.au 

Wagga Wagga City Council ꞏ 243 Baylis Street (PO Box 20) ꞏ Wagga Wagga NSW 2650 

From: Prafulla KC <Prafulla.KC@transport.nsw.gov.au> 
Sent: Wednesday, July 1, 2020 1:27 PM 
To: Mason, Andrew <Mason.Andrew@wagga.nsw.gov.au> 
Subject: FW: Marshalls Creek Bridge Geotechnical Work( boreholes drilling) 

CAUTION: This email originated from outside of the organisation. Do not click links or open attachments unless you recognise 
the sender and know the content is safe. 

Hi Andrew, 

Any update on below request please? I need to include Council’s response into Minor Works REF(MWREF) as part of 
stakeholder engagement process to finalise MWREF. 

Thanks. 
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Regards, 
Prafulla 

From: Prafulla KC 
Sent: Friday, 26 June 2020 11:52 AM 
To: Mason, Andrew <Mason.Andrew@wagga.nsw.gov.au> 
Subject: Marshalls Creek Bridge Geotechnical Work( boreholes drilling) 

Hi Andrew, 

We are planning to undertake geotechnical investigations at Marshall Creek Bridge area to inform development  of 
concept/detailed design. Work includes drilling of boreholes within the existing road(eastbound lane ) and around 
the bridge area (underpass/cycleway) to assess subsurface conditions. 

It is proposed to commence drilling as night works between 6:00pm and 6:00am during 23 to 28 July, weather 
permitting. There will be a single lane closures on 23 and 24 July for drilling on pavement. 

I am seeking Council’s  permission to temporary close the bike path during night works (23 – 28 July) and  to use 
road reserve for parking work vehicles and drilling rig (within the road reserve next to Essential energy and Levee). A 
temporary safety fence will be erected on the site. 

Please do not hesitate to contact me if you have any query in relation to this request. 

Kind Regards, 
Prafulla Bahadur KC 
Project Manager|Engineer 
Infrastructure & Place | Regional Project Delivery 
Southern and Western Project Office SaWPO 
Transport for NSW 

T 02 6923 6599 M 0437 189 149 
193‐195 Morgan St Wagga Wagga NSW 2650 

I acknowledge the traditional owners and custodians of the land in which I work and pay my respects to the Elders 
past, present and future. 

This email is intended only for the addressee and may contain confidential information. If you receive this email in error please delete it and any 
attachments and notify the sender immediately by reply email. Transport for NSW takes all care to ensure that attachments are free from viruses or 
other defects. Transport for NSW assume no liability for any loss, damage or other consequences which may arise from opening or using an 
attachment. 

Consider the environment. Please don't print this e-mail unless really necessary. 

Before printing, please consider the environment 
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-------------------------------------------------------------------------------------- 

IMPORTANT NOTICE: This email and any attachment to it are intended only to be read or used by the named addressee. It is confidential and may contain 
legally privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to you. Roads and Maritime Services is not 
responsible for any unauthorised alterations to this email or attachment to it. Views expressed in this message are those of the individual sender, and are not 
necessarily the views of Roads and Maritime Services. If you receive this email in error, please immediately delete it from your system and notify the sender. 
You must not disclose, copy or use any part of this email if you are not the intended recipient. 

Attention: 
The information contained in this e-mail message and any attached files are intended only for the use of the 
individual or entity named. It may contain information which is confidential or the subject of legal privilege. 
If you are not the intended recipient, any use, dissemination, disclosure or copying of this e-mail is strictly 
prohibited. If you have received this e-mail in error, please notify Wagga Wagga City Council immediately 
by reply e-mail and delete the original. 
Think before you print - help save our environment 

To help protec t y ou r p r iv acy , M icrosoft O ffice prevented automatic download of this p ictu r e from the Internet.
 Roads an d Mar itime Ser v ices 

Before printing, please consider the environment 

IMPORTANT NOTICE: This email and any attachment to it are intended only to be read or used by the named addressee. It is confidential and may contain 
legally privileged information. No confidentiality or privilege is waived or lost by any mistaken transmission to you. Roads and Maritime Services is not 
responsible for any unauthorised alterations to this email or attachment to it. Views expressed in this message are those of the individual sender, and are not 
necessarily the views of Roads and Maritime Services. If you receive this email in error, please immediately delete it from your system and notify the sender. 
You must not disclose, copy or use any part of this email if you are not the intended recipient. 
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Acid Sulfate Soils 
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Soil Landscape 
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KURRAJONG PLAIN Alluvial 

Landscape- extensive level plain of higher Mt11Tl1mbidgee River fl oodplain. Local relief mostly 
<2 m; slope gradients <l %. Almost completely clemcd tall woodland. 

Landscape Variant- kpa- similar Lo kp but slightly h igher, less flooded and l1as a bleached A2 
horizon. 

Soils- moderately deep (80-150 cm) Eutrophic Brown Dermosols and Eutrophic Brown 
Kandosols. 

Limitations- occasional flooding, waterlogging (localised), streambai1k erosion (localised). 

LOCATION 

High floodplai n of Mmrumbidgee River in northern part of the mapping area. Type location is the 
Kurrajong Plain north-cast of Wagga Wagga (Jvlap reference: 5 40l75E, 61 0685"N) . 

LANDSCAPE 

Geology and Regolith 

Thick (mostly >20 m) Cainozoic alluvial sediment sequences, silty clay on top 5 - 8 m and sand, 
gravel and clay at depth . 

Topography 

Extensive level plain up to 10 m above the Murrumbidgee River normal water levels, ra rely 
flooded (last one in 1974). Slope gradients <1%. Local relief mostly <2 m within an elevation range 
of 165-190 m, higher tm-vards east. 
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Veget,1tion 

/\l most ,ompll'lely dmrcd exctpt for very small areas of extensivPly dearcd tall wood land in 
Crown reserves and along some roads. l'vfost common tree spedes include river red gum, grey box, 
yellow box, and white box. Understore species i.nclude wa llaby gr,rs, spear grass, brome gr,1.ss, 
f-escues, barley grass, burr medic and clovers. 

Climate and Hydrology 

Annual rainfall is SOU- 55U mm. Soil is moderately muist to moist Ju.ring winter an<l spring but 
dry in summer and early autumn. Run-on is none lo low for most parts and walerlogging may 
ocrur loc.a lly after heavy rains especially towards west. Flooding (immd alion) is rare and Lhc• lasl 
one was in "1974. 

Land Use/Existing Land Degradation 

Dairy farming and luceme groh'ing u:hcler il:rigation, ahd intensive cropping for wh at, sunflowers 
and grain sorghum_ 

Minor streambank erosion of Munumbidgee River channels. Waterlogging in small areas, 
especially towar<ls west. 

1-nduded Soil Landscapes 

Small areas of Cunawama (cw) soil landscape have been included al isolated small sand mounds. 

Landscape Variants 

The areas mapped as kpa are slightly higher and less frequently flooded and have a soil profile 
induding a usually bleached Ai horizon. Olhcn.v-ise, th is variant has similar landscape (ealures lo 
!he resl ol lhe KulTajong Plain (kp) soil landscape. 

QUALITIES AND LIMITATIONS 

Landscape Li mitatio11s 

RdaJivdy minor limitations ex,cpt f01' or,asional nooding and localised . trea mhank erosion . 

Erodibili ty 

kpJ 
k-p2 

Erosion Ha:i:ard 

grazing 
culti ation 
urban 

Non-concentrated 
flows 
slight 
s light 

NonJconcentrated 
flows 
slighL 
slight 
slight 

foundation Hazard and Urban Capability 

Concentrated Wind 
flows 
slig.ht sligh t 
mu<lerafe slight 

Concentrated Wind 
flows 
slight slighL 
rrt0derate slight 
s lighl s light 

Low in generd.!. Occasional flooding and mi.nor s!Teambank erosion may cause <liffi.cultit>s for 
roads and building found ations, 

Generally low and locally (nea r strea m and western lower parts) modera te limitations fqr urban 
development. 



127 

Rural Capability and Land Management Recommendations 

Low limhations for gt,uir1g and locally ( western lower part. more watcrlogging) moderate 
limitations for cultivation. 

Eroded streambanks should be fe11ced . Waterlogged areas may also need to be fenced and 
re-vegetated . 

SOILS 

Domi.11ant Soll Mate.rials and Their Quali1ies 

kpl- Dark siJty clay (topsoi.1- A., l:t.orizo11). Brow.nishblnck to dark brown, sil ty light day, 
mo<lernt ly to we11k.ly pedal; field jJH 6.0 - 6.5. 

Low wet bearing strength, low fertility (localised), hardsetting (localised), sodicity (localised), high 
o rganic matter (localised). 

kp2- Yellowish brown clay (subsoil- B horizon). Dull ,e!Jmvish brawn to brown, l.ight clay to 
medinm d ay. moderately to weakly pcdfll; field pH 6.5 - 7.0. 

High plai::licity, low wet bearing strength, low ferti li ty (localised). 

Associated Soil Materials 

Bleached silty clay lo.im, Commonly occv rr ing in kpa landscape vari ,111t as an /\2 horizo11, from 
10 -30 cm thick. 

Currawama l 
Soil I 

._.,,., Plain 

lonct•~cpe Brown Kondo>0t:s 

kpl 0 -2&m 
kp2 28-65<:m 

I 1tp1 

Sand 
.. cund 

Currawoma 
So~ 

Londleope. 

i....i Plain 

Bro--n Oermosols 

l!pl 0-J2cm 
kp2 J2-80cm 

kpl 

Oomlnant Soil Mot1rio4• 
kp 1 - done silty cloy 
kp2 - yellowiah brown cloy 

As1oclot.ed Soil Materials 

bleached ailly cloy loam 

- "91ociot1d Soll Moteflolt 

Farnham 
Soil 

Land1cop• 

I 
lee1Jroy<1en 
I Soil 
I Landscape 

I 
I 
I 

■ Distri/J11tio11 tfingram of K11m1jo11g Pla/ 11 soiL ln11dsrnpe il/ristr11ti11g tl,e occurreuce and r"1atio11sl1i11 of do111i111mt 
soil materials. 
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Type Profile 1: Eastern Part 

Dominance: about '50°k, of soil landscepc. 

Modr.ratelywrll-drainr.d, Haplic F.utrophic Brown Kandosols (Mi nimal Prairie Soils) . No su rfa rn 
gravels. 

Depth: 65 cm, rootir1g <l.epth <65 cm. 

Location:11ear Otua Road, Kmrajong Plain, bout s kni north-east of Wagga Wagga (ma 
,•d f!rPTI~: 5 40175~R, 61 16630"':\l), Soil Data System card 14 L Vohtn tary/native pm;h.irf'. 

Soil Material 

Layer 1, A, 0 · 28 cm kpl . Silly 
clay. Field pH 6.0 

Layer 2, 13, 28-65 cm kp2. 
Yellowish Brown clay. Field pH 
6.3. 

Description 

brownish black (7.5YR 3/2), s illy lighl clay, weak pedalily, 
20 -50 mm sub-angu lar blocky pr'ds, earthy, firm (m ojst)1 

coherent, moderately permeable, no oomse fragmentst many 
roots, gradual boundary to -

brown (7.SYK 4/3), 1"\ediumclay, weak pedality, 5 • tO uun 
polyhedral peds, eatthy, firm (moist), coherent, slow ly 
permeable, no coarse fragme.n l<,, common roots, underlain by 
clayey sediments. 

Type Profile 2: Westem part 

Dominance: about 30% of soil landscape. 

Moderately well-drained, Haplic Eutrophic Brown Dermosols (Minimal Prairie Soils). 

Ko surface gravels. 

Depth: 80 cm, rooting depth about 80 cm. 

Location: roadside near Cnrrajugle, ab!'mt· 10 km north-west of Wagga Wagga (Map reference: 5 
22325*£ , 6118575~1\ "), Soil Dala Syslem card 156. Voluntary/native pasture. 

Soil M.itcrial 

Layer 1, A, 0 · 32 cm kpl. Dark 
Silly cla ;_ fie.Id pH 6.0 

Layer 2, 13, 32-80 cm kp2. 

Yellowish flrown lay - Fkld pT r 
6.3. 

Description 

bn)1 n.ish black (lOY R 3/2), fine sandy light day, moderate 
pedali ly, 20 - 30 mm sub-angu Jar b locky breaking lo <2 mm 
.rumbpP.d s, rough-faced, firm (dry), cohmmt, mod eratdy 

pcrmmble, no coarse fragments, many rooL5, gradual 
boundary to -

du IL yeJlowish bro1~•n (1UYR 5/4 ), m edium clay, moderate 

pedalit,y, 20 - 50 mm sul:ntigu Jar blocky breaking to 2 · 5 rnrn 
~nunb petls, smooth-faced, firm (rnuis t), coherent, slowly 
permeable, no coarse fragments, common roots, underlain by 
clayey alluvial si:idirnents. 



EPA Contaminated Land Search 
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Contaminated land 

+ Management of contaminated 
land 

+ Consulta nts and site auditor 
scheme 

+ Undergro un d petrol eum storage 
systems 

Gui de lin es un de r the CLM Act 

NEPM amendment 

+ Further guidance 

- Record of noti ces 

Abo ut the re co rd 

Search the record 

Search tips 

Disclaimer 

Li st of NSW co ntam in ated sites 
notifi ed to EPA 

Freq uently asked question s 

Forms 

+ other co ntam ination iss ues 

+ Contaminated Land Manageme nt 

Program 

Home Contaminated land Record of notices 

Search results 
Your search for: LGA WAG GA WAG GA CITY COUNCIL 

Suburb ~ ddress 

TARCUTTA Hume Highway) 32 Sydney STREET 
WAGGAWAGGA 183 Fitzmaurice STREET 

WAGGAWAGGA 54 Chaston STREET 

WAGGAWAGGA Cnr Tarcutta Street and Cross STREET 

Page 1 011 

Matched 11 notices relatin g to 4 sites . 

I sea rch Again I !Refi ne SearchJ 

Site Name Notices related to 

his site 

Mobil Service Station 3fo rmer 
Former Orv Clean ing Facility 2 current 

Former Gasworks 1 current and 2 
armer 

Former Gasworks 2 current and 1 
armer 

18 May 2020 
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BioNet Records within 10km radius of the construction footprint 

Scientific Name Common Name 

Ninox connivens Barking Owl 

Macrotis lagotis Bilby 

Falco subniger Black Falcon 

Melithreptus gularis Black-chinned Honeyeater (eastern subspecies) 

Climacteris picumnus victoriae Brown Treecreeper (eastern subspecies) 

Petrogale penicillata Brush-tailed Rock-wallaby 

Burhinus grallarius Bush Stone-curlew 

Ardea ibis Cattle Egret 

Brachyscome muelleroides Claypan Daisy 

Tringa nebularia Common Greenshank 

Calidris ferruginea Curlew Sandpiper 

Stagonopleura guttata Diamond Firetail 

Artamus cyanopterus Dusky Woodswallow 

Petroica phoenicea Flame Robin 

Apus pacificus Fork-tailed Swift 

Stictonetta naevosa Freckled Duck 

Callocephalon fimbriatum Gang-gang Cockatoo 

Pachycephala inornata Gilbert's Whistler 

Calyptorhynchus lathami Glossy Black-Cockatoo 

Plegadis falcinellus Glossy Ibis 

Pomatostomus temporalis Grey-crowned Babbler (eastern subspecies) 

Pteropus poliocephalus Grey-headed Flying-fox 

Melanodryas cucullata Hooded Robin (south-eastern form) 

Vespadelus baverstocki Inland Forest Bat 

Phascolarctos cinereus Koala 

Miniopterus orianae oceanensis Large Bent-winged Bat 

Gallinago hardwickii Latham's Snipe 

Gallinago hardwickii Latham's Snipe 

Hieraaetus morphnoides Little Eagle 

Glossopsitta pusilla Little Lorikeet 

Anseranas semipalmata Magpie Goose 
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Lophochroa leadbeateri Major Mitchell's Cockatoo 

Tringa stagnatilis Marsh Sandpiper 

Merops ornatus Rainbow Bee-eater 

Calidris ruficollis Red-necked Stint 

Anthochaera phrygia Regent Honeyeater 

Petroica boodang Scarlet Robin 

Calidris acuminata Sharp-tailed Sandpiper 

Swainsona recta Small Purple-pea 

Myotis macropus Southern Myotis 

Chthonicola sagittata Speckled Warbler 

Circus assimilis Spotted Harrier 

Dasyurus maculatus Spotted-tailed Quoll 

Petaurus norfolcensis Squirrel Glider 

Polytelis swainsonii Superb Parrot 

Lathamus discolor Swift Parrot 

Neophema pulchella Turquoise Parrot 

Daphoenositta chrysoptera Varied Sittella 

Epthianura albifrons White-fronted Chat 

Hirundapus caudacutus White-throated Needletail 

Senecio garlandii Woolly Ragwort 

Saccolaimus flaviventris Yellow-bellied Sheathtail-bat 
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Australian Government 

,.. Department of the Environ ment and Energy 

EPBC Act Protected Matters Report 

This report provides general guidance on matters of national environmental significance and other matters 
protected by the EPBC Act in the area you have selected. 

Information on the coverage of this report and qualifications on data supporting this report are contained in the 
caveat at the end of the report. 

Information is available about Environment Assessments and the EPBC Act including significance guidel ines, 
forms and application process details. 

Report created : 15/07/20 10:47:36 

summary 
.D.e1aiLs. 

Matters of NES 
Other Matters Protected by the EPBC Act 
Extra Information 

Caveat 
Acknowledgements 
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Summary 

Matters of National Environmental Significance 

This part of the report summarises the matters of national environmental significance that may occur in , or may 
relate to, the area you nominated. Further information is available in the detail part of the report , which can be 
accessed by scrolling or following the links below. If you are proposing to undertake an activity that may have a 
significant impact on one or more matters of national environmental significance then you shou ld consider the 
Administ rative Guidelines on Significance. 

Wortd Heritage Properties · None 

National Heritage Places· None 

Wetlands of lntematjonal Importance· 4 

Great Barrier Reef Marine Park· None 

Commonwealth Marine Area· None 

Listed Threatened Ecological Communities: 3 

Listed Threatened Species: 25 

Listed Migratory Species 10 

Other Matters Protected by the EPBC Act 

This part of the report summarises other matters protected under the Act that may relate to the area you nominated. 
Approval may be required for a proposed activ~y that significantly affects the environment on Commonwealth land , 
when the action is outside the Commonwealth land. or the environment anywhere when the action is taken on 
Commonwealth land. Approval may also be required for the Commonwealth or Commonwealth agencies proposing to 
take an action that is likely to have a significant impact on the environment anywhere. 

The EPBC Act protects the environment on Commonwealth land, the environment from the actions taken on 
Commonwealth land, and the environment from actions taken by Commonwealth agencies. As heritage values of a 
place are part of the 'environment', these aspects of the EPBC Act protect the Commonwealth Heritage values of a 
Commonwealth Heritage place. Information on the new heritage laws can be found at 
http://www.environment.gov.au/heritage 

A permit may be required fo r activities in or on a Commonwealth area that may affect a member of a listed threatened 
species or ecological community, a member of a listed migratory species, whales and other cetaceans, or a member of 
a listed marine species. 

Commonwealth Land· 13 

Commonwealth Heritage Places· None 

Listed Marine Species· 17 

Whales and Other Cetaceans: None 

Critjcal Habitats: None 

Commonwealth Reserves Terrestrial : None 

Australian Marine Parks: None 

Extra Information 

This part of the report provides information that may also be relevant to the area you have nominated. 

State and Territory Reserves: None 

Regional Forest Agreements· None 

Invasive Species: 30 

Nationally Important Wetlands: None 

Key Ecological Features (Marine\ None 



135 

Details 

Matters of National Envirbnmental Significance 

Wetlands of International Importance (Ramsar) 
Name 
Banrock station wetland complex 

Hattah-kulkyne lakes 
Riyerfand 
The coorong and lakes alexandrina and albert wetland 

Listed Threatened Ecological CommuniUes 

[ Resource Information ] 
Proximity 
600 - 700km upstream 
400 - 500km upstream 
500 - 600km upstream 
600 - 700km upstream 

[ Resource Information ] 
For threatened ecological communities where the distribution is well known, maps are derived from recovery 
plans , State vegetation maps, remote sensing imagery and other sources . Where threatened ecological 
community distributions are less well known, existing vegetation maps and point location data are used to 
produce indicative distribution maps. 

Name 
Grey Box /Eucalyptus microcarpa} Grassy Woodlands 
and Derived Native Grasslands of South-eastern 
Australia 
Weeping Myall Woodlands 

White Box-Yellow Box-B lakely's Red Gum Grassy 
Woodland and Derived Native Grassland 

Listed Threatened Species 
Name 
Birds 
Anthochaera phrygia 
Regent Honeyeater [82338) 

Botaurus poiciloptilus 
Australasian Bittern [1001) 

Calidris ferruginea 
Curlew Sandpiper [856) 

Falco hypoleucos 
Grey Falcon [929] 

Grantjella pjcta 
Painted Honeyeater [470] 

Hirundapus caudacutus 
White-throated Needletail [682) 

I athamus disco!or 
Swift Parrot [744] 

Leipoa oceUata 
Malleefowl [934] 

Status 
Endangered 

Endangered 

Critically Endangered 

Status 

Critically Endangered 

Endangered 

Critically Endangered 

Vulnerable 

Vulnerable 

Vulnerable 

Critically Endangered 

Vulnerable 

Type of Presence 
Community likely to occur 
within area 

Community may occur 
within area 
Community likely to occur 
within area 

r Resource loformatjon l 
Type of Presence 

Foraging, feed ing or related 
behaviour may occur within 
area 

Species or species habitat 
known to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
kn own to occur within area 

Species or species habitat 
may occur within area 
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Name 
Numenlus madagascariensis 
Eastern Curlew, Far Eastern Curlew [847) 

Polytelis swainsonii 
Superb Parrot[738) 

Rostratu!a austra!is 
Australian Painted Snipe [77037] 

Fish 

Ga laxjas rostratus 
Flathead Galaxias , Beaked Minnow, Flat-headed 
Galaxias, Flat-headed Jollytail, Flat-headed Minnow 
(84745] 
Maccuuochella peem 
Murray Cod (66633] 

Macauarta austra!asjca 
Macquarie Perch (66632] 

Frogs 
Crinia sloanei 
Sloane's Froglet (59151] 

Litoria raniformis 

Status 

Critically Endangered 

Vulnerable 

Endangered 

Critically Endangered 

Vulnerable 

Endangered 

Endangered 

Growling Grass Frog, Southern Bell Frog , Green and Vulnerable 
Golden Frog. Warty Swamp Frog, Golden Bell Frog 
[1828] 
Mammals 
Dasyurus maculatus maculatus /SE mainland population) 
Spot-tailed Quall , Spotted-tail Quall , Tiger Quall Endangered 
(southeastern mainland population) (75184] 

Nyctophilus corbeni 
Corben's Long-eared Bat, South-eastern Long-eared 
Bat [83395] 

Phascolarctos cioereus (combined populations of Old 
Koala (combined populations of Queensland , New 
South Wales and the Australian Capital Territory) 
[85104] 
Pteropus po!iocepha!us 
Grey-headed Flying-fox [186] 

Plants 

Austrostipa wakoo!ica 
[66623) 

ca,adenia arenaria 
Sand-h ill Spider-orchid (9275] 

Prasophynum peti!um 
Tarengo Leek Orchid [55144] 

Swainsona recta 
Small Purple-pea. Mountain Swainson-pea, Small 
Purple Pea [7580] 

Reptiles 
Aprasja parapulchella 
Pink-tailed Worm-lizard, Pink-tailed Legless Lizard 
[1665] 

Vulnerable 

NSW and the ACT) 
Vulnerable 

Vulnerable 

Endangered 

Endangered 

Endangered 

Endangered 

Vulnerable 

Type of Presence 

Species or species habitat 
may occur within area 

Breeding known to occu r 
within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
known to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
kn own to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
known to occur within area 

Roosting known to occur 
within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 
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Listed Migratory Species r Resource lotormatjon 1 
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list. 
Name Threatened Type of Presence 
Migratory Marine Birds 
Apus pacificus 
Fork-tailed Swift (678] 

Migratory Terrestna l Species 

Hirundapus caudacutus 
White-throated Needletail (682] 

Motacma flava 
Yellow Wagtail [644] 

Myjagra cyanoleuca 
Satin Flycatcher (612] 

Migratory Wetlands Species 
Actitis hypoleucos 
Common Sandpiper [59309] 

Calidris acuminata 
Sharp-tailed Sandpiper (874) 

Calidris ferruginea 
Curlew Sandpiper [856) 

Calidris melanotos 
Pectoral Sandpiper [858] 

Gallinago hardwickii 
Latham·s Snipe, Japanese Snipe (863) 

Numenius madagascariensis 
Eastern Curlew, Far Eastern Curlew [847] 

Other Matters Protected by the EPBC Act 

Commonwealth Land 

Vulnera.ble 

Critically Endangered 

Critically Endangered 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
known to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
known to occur within area 

Species or species habitat 
likely to occur With in area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

[ Resource Information ] 
The Commonwealth area listed below may indicate the presence of Commonwealth land in this vicinity. Due to 
the unreliability of the data source , all proposals should be checked as to whether ii impacts on a 
Commonwealth area, before making a definitive decision. Contact the State orTertitory government land 
department for further information. 

Name 
Commonwealth Land -
Commonwealth Land - Australian Broadcasting Corporation 
Commonwealth Land-Austral ian Telecommunications Commission 
Commonwealth Land - Commonwealth Bank of Australia 
Commonwealth Land - Defence Housing Authority 
Commonwealth Land - Defence Service Homes Corporation 
Commonwealth Land - Director of War Service Homes 
Defence - BLAMEY BARRACKS - KAPOOKA 
Defence - RAAF BASE WAGGA 
Defence - WAGGA ARES DEPOT ; BLAMEY BKS -WAGGA WAGGA TRG DEP 
Defence - WAGGA - WATER BORE SITE AP1 
Defence - WAGGA - WATER BORE SITE AP2 
Defence - WAGGA - WATER BORE SITE AP3 
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Listed Marine Species r Resource lotormatjon 1 
* Species is listed under a different scientific name on the EPBC Act - Threatened Species list. 
Name Threafened Type of Presence 
Birds 
Actitis hypoleucos 
Common Sandpiper [59309] 

Apus pacificus 
Fork-tailed Swift[678) 

Ardea alba 
Great Egret, White Egret (59541] 

Ardea ibis 
Cattle Egret [59542] 

Calklris acumjnata 
Sharp-tailed Sandpiper (874) 

Calidris ferruginea 
Curlew Sandpiper [856] 

Calidris melanotos 
Pectoral Sandpiper [858] 

Chrysococcyx osculans 
Black-eared Cuckoo [705] 

Gallinago hardwickii 
Latham's Snipe, Japanese Snipe (863) 

Haliaeetus leucogaster 
White-bellied Sea-Eagle (943) 

Hirundapus caudacutus 
White-throated Needletail (682) 

Lathamus discolor 
Swift Parrot [744) 

Merops omatus 
Rainbow Bee-eater [670] 

Motacma !lava 
Yellow Wagtail [644] 

Myjagra cyanoleuca 
Satin Flycatcher [6 12) 

Numenius madagascariensis 
Eastern Curlew, Far Eastern Curlew [847] 

Rostratula benghalensis (sensu lato) 
Painted Snipe (889] 

Critically Endangered 

Vulnerable 

Critically Endangered 

Critically Endangered 

Endangered' 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
known to occur with in area 

Species or species habitat 
may occur within area 

Species or species habitat 
known to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur w ithin area 

Species or species habitat 
may occur within area 

Species or species habitat 
known lo occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
known to occur within area 

Species or species habitat 
may occur within area 

Species or species habitat 
likely to occur within area 
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Extra Information 

Invasive Species [ Resource Information] 
Weeds reported here are the 20 specles of national significance (WoNS), along with other introduced plants 
that are considered by the States and Territories to pose a particularly significant threat to biodiversity. The 
following feral animals are reported : Goat, Red Fox, Cat, Rabbit, Pig, Water Buffalo and Cane Toad. Maps from 
Landscape Health Project, National Land and Water Resouces Audit, 2001 . 

Name 
Birds 
Alauda arvensis 
Skylark [656] 

Anas plalyrhynchos 
Malla rd [974] 

Carduelis carduelis 
European Goldfinch (403] 

Columba lil/ia 
Rock Pigeon, Rock Dove, Domestic Pigeon {803] 

Passer domesticus 
House Sparrow [405] 

Passer montanus 
Eurasian Tree Sparrow [406] 

Stum1.1s vulgaris 
Common Starling (389) 

Turdus merula 
Common Blackbird , Eurasian Blackbird [596) 

Mammals 
Bos taurus 
Domestic Cattle [16] 

Can is lupus familiaris 
Domestic Dog (82654] 

Status Type of Presence 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species tiabitat 
likely to occur within area 

Species or species habitat 
likely to occur wrthin area 

Species or species habitat 
likely to occur wfthin area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 
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Narne 
Felis oatus 
Cat , House Cat, Domestic Cat [19] 

Feral deer 
Feral deer species in Australia (85733) 

Lepus capensfs 
Brown Hare [127] 

Mus musculus 
House Mouse [120] 

Oryctolagus cunlculus 
Rabbit, European Rabbit (1 28] 

Rattus rattus 
Black Rat. Ship Rat (84} 

Vulpes vulpes 
Red Fox, Fox (18) 

Plants 
Asparagus asparagoides 
Bridal Creeper, Bridal Veil Creepe(, Smilax, Florist's 
Smilax, Smilax Asparagus [22473] 

Eichhomia crassipes 
Water Hyacinth , Water Orchid, Nile Lily (13466) 

Genista monspessulana 
Montpellier Broom, Gape Broom, Canary Broom, 
Common Broom, French Broom, Soft Broom (20126) 

Lycium ferocissimum 
African Boxthom, Boxthorn [19235] 

Nassella neesiana 
Chilean Needle grass [67699) 

Nassella trichotoma 
Serrated Tussock, Yass River Tussock, Yass Tussock, 
Nassella Tussock (NZ) 118884) 

Opuntla spp, 
Prickly Pears (82753] 

Pinus radlata 
Radiata Pine Monterey Pine, lnsignis Pine, Wild1ng 
Pine [20780] 

R ubus fruticosus aggregate 
Blackberry, European Blackberry [68406) 

Status 

Salix spp . except S.babylonica , S.x caloden-dron -& S,x reichardtii 
Willows except Weeping Willow, Pussy Willow and 
Sterile Pussy Willow (68497) 

Salvinia molesta 
Salvinia, Giant Salvinia , Aquarium Watermoss, Kariba 
Weed 113665) 

Type of Presence 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species liabitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur whhin area 

Species or species habitat 
likely to occur within area 

Species or species ha bital 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
may occurwi!hfn area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 
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Name 
Senecio madagascariensis 
Fireweed, Madagascar Ragwort, Madagascar 
Groundsel [2624] 

Solanum elaeagnifoli1Jm 
Silver Nightshade, Silver-leaved Nightshade, White 
Horse Nettle, Silver-leaf Nighlshade, Tomato Weed , 
Whfte Nightshade, Bull-nettle, Prairie-beny, 
Satansbos, Silver-leaf Bitter-apple , Silverleaf-nettle, 
Trompillo [12323) 

Status Type of Presence 

Species or species habitat 
likely to occur within area 

Species or species habitat 
likely to occur within area 



142 

Caveat 
The Information presented m this report has been provided by a range of data soLirces .as acknowledged altt1e end at fhe. report . 

This report ts designed to assist in identifying the locations cf places whicll may be rel~vant in determining obligations under the environment 
Protection and Biodiversity Conservation Act 1999 It holds mapped locations of World and National Herttage properties, Wetlanctsoflntematlonal 
and National Importance, Commonwealth\ and State/Territory reserves. tosted tnreaten&d, migratory and marine species and listed thre.atened 
ecological communities, Mapping of Common1;.tealth land is not complete at this s1a_ge Maps have been collated from a range er sources at various 
resolutions. 

Not all species listed under the EPBC Act have been mapped (see below) and therefore a· report is a general guide only. Where available data 
,;t1pports mapl)iflg, the tYRe of presen~e that can. be d<,termfned from the data is indicated jn general tel'l'l}S Peopl~ using this i!1form~tion lrt making 
a referral may need to o:insider the tjuallficatiorts below and may need to see!< and eonsider other 1nfnnnalion sources. 

For threatene(l ecological communities where the distriturtion is well known, maps are deFNe<I from recovery plans, State vegetation maps, remote 
sensing imagery and other sources. Where threatened ecologi~I community disttibutions are I es$ well known, exrsting vegelati~n maps and point 
loca6on data are used to produce indicative ditMibution maps. 

Threatened . migratory and marine species dlstubutlons haee been derived through a variety ol methods. Where distributions a re well known and II 
Hme permits, maps are derived using either thematic spa tial data (I.e. vegetation, soil.s, geology, elevation . aspect, terrain . etc) together 11/,th point 
loca6ons and described habitat; or environinental modelling (MAXENTorBIOCLIM habital modelling) using point locations and environmenlal data 
layers. 

Where very little information Is available for species or large number of maps are required in a short lime-Frame, maps are .deri•,ed either from 0.04 
or 0,02 deoilnal degree cell.s, by an automatedi,roc,;,ss- using polygon capture techni'ques (stat,c two kilometre gnd cells, -ah>ha-huU and oonve, huln; 
or captured rnanualfy ol by using topographic features (hallonal park boundaries, islands, etc). In the ear~ stages of the distribution mapping 
process (1999-ear!y 2000s) dlslrlb\Jtlons were defined by degree blocks, 1 OOK or 250K map sheets to raprdlY create distribution maps More reliable 
drstrlbutlon mapping methods are used to update these distributions as time permits. 

Only selected species covered by the fa llowin_g provisions ot the EPBC Act have been mapped: 

- migratory and 

- marine 

The foliav/tng speciBsand ecological communities have not been mapped and Clo not appear in reports produced rrom this database.; 

- thr~alened species listed as extinct or considettd as vagran~ 

• some species and ecologic.\! communities that have only recellllY been listed 

- some terrestrial speaes that overfly the c ommo·nv~eailh marine are-a 

- flllgra\ory species that are very Widespread , vagrant, or only occur in small numbers 

The fotrowfng groups I1ave been mapped., but may not cover the complete•distrlbution of the species· 

- non-t~reatened seabirdsl'/llicl\ have only Deen mapped for recorded breeding sttes 

• seals which nave only been mapped for breeding sttes near t11e Australian contine~I 

SllCh breeding sites may be important for !he protection of the Commonwealth Marine environment, 

Coord inates 

-35 ,1211 42147,387167,-35. 21344 147.3M453,-35,1213M 147,388466,-35.121967147.386368.-35,121783 147.387048,-35".121 142147-387167 
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The Department is extremely grateful to the many organisations and individuals who provided expert advice 
and information on numerous draft distributions. 

Please feel free to provide feedback via the Contact Us page. 

,;;;, ;rocrrronvrr llh rt Avs:ta! n 
Denart:ne11 of roe -uv·llwrnnt 

canoo,ra A.Cl 2001 Austm.u~ 
+151 2627.a 1111 
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~f>nrtroent 9( Pli!O0I0!l,~ 

Home> Top cs> Animal• anc pants> Search to, threatened spec es > F nd by regior and ha,itat 

Combined geographic and habitat search 
Use the form below to submit a search 

IBRA Lower Slopes ., Choose an Interim 
Biogcographic 
Reglonalfsatlon of 
Australia region or 
sub-region 

Habltat Inla nd Riverine Forests Search by habitat 
Type type. 

Species All species types ., You a,n scan·h by all 
Type species or by a 

particular species. 

~ear-ch: 

Matching records: 56 save to csv 
( /1.J. :lfl .. uiu.w, lr-d~s i J sort 

IBRA Scientific name • Common name NSW Commonweath Occurrence 

I 
Vegetation 

Subregion status status class 

lower Amphlbromus Floating Swamp Vulnerabl Vulnerable Known Inland 
Slopes fluitans Wallaby-grass e Riverine 

Forests 

Lower Anseranas Magpie Goose Vulnerabl Known Inland 
Slopes semipalmata e Riverine 

Forests 

Lower Anthochaera Regent Honcveater Clitically Cnt,cafl\' Known Inland 
Slopes phrygta Endanger Endangered Riverine 

ed Forests 

Lower Artamus Dusky Woodswallow VUlnerabl Known Inland 
Slopes cyan opte ru s e Riverine 

cyanopterus Forests 

Lower Austrostipa A spear- grass Vulnerabl Vul nerable Known Inland 
Slopes metatoris e Riverine 

Forests 

lower Bot.aurus Australasian Bittern Endanger Endangered Known Inland 
Slopes polclloptilus ed Riverine 

Forests 

Lower Burhir.us Bush stone-curlew Endanger Known Inland 
Slopes gralfarfus- ed Riverine 

Forests 

Lower Callocephalon Gang-gang Cockatoo Vulnerabl Known Inland 
Slopes flmbrlatum e Riverine 

Forests 

Lowe, Calyptorhynchus Glossy Black- Cockatoo vulnerabl Known Inland 
Slopes lathaml e Riverine 

Forest·s 

Lower Cercartetus nanus Eastern Pygmy-possum Vulnerabl Predicted Inland 
Slopes e R1ver1ne 

Forests 

https:J},NJw.environmenl .nsw.gCN. eu/lhreetenedspeciesa pp/GeoHabilatSearch.aspx f/4 
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lower Certhionyx Pied Honeyeater Vulnerabl Known Inland 
Slopes variegatus e Riverine 

forests 

Lower Chalinolobus large-eared Pied Bat Vulnerabl v ulnerab le Known I nland 
Slopes dwyeri e Riverine 

Forests 

Lower Chalinolobus little Pied Bat Vul nerabl Known Inland 
Slopes picatus e Riverine 

Forests 

lo 1Ner Chthonlcola Speckled Warbler Vulnerabl Known Inland 
Slopes saglttata • Riverine 

Forests 

Lower Ci rcus assimilis Spotted Harrier Vulnerabl Known I nland 
Slopes e Riverine 

Forests 

Lower Climacterls Brown Treecreeper Vulnerabl Known Inland 
Slopes picumnus victoriae ( eastern subspecies) e Riverine 

Forests 

lower Crinia sloanei Sloane's Frog let Vulnerab l Endangered Known Inland 
Slopes e Riverine 

Forests 

Lm,,•er Cullen parvum Small Scurf-pea Endanger Known Inland 
Slopes ed Riverine 

Forests 

Lower Daphoenositta Varied Sittella Vulnerabl Known Inland 
Slopes chrysoptera e Riverine 

Forests 

lowe r Dasyurus Spotted-tailed Quoll Vul nera bl Endangered Known Inland 
Slopes maculatus e Riverine 

Forests 

Lower Eleocharis oblcis Spike-Rush Vulnerabl Vulne rable Known Inland 
Slopes e Riverine 

Forests 

Lowe,~ Falco hypoleucos Grey Falcon Endanger Known I nlancl 
Slopes ed Riverine 

Forests 

Lower Glossopsitta Purple-crowned Vulnerab l Predicted Inland 
Slopes porphyrocephala lorikeet e Riverine 

Forests 

Lower Glossopsitta Little Lorikeet Vulnerab l Known Inland 
Slopes pusilla e Riverine 

Forests 

Lower Goodenia Narrow Goodenia Not listed Known Inland 
Slopes macbarronii Riverine 

Forests 

Lower Gra ntiella picta Painted Honeyeater Vulnerabl Vulnerable Known Inland 
Slopes e Riverine 

Forests 

Lowe r Grus rubicunda Brolga Vulnerab l Known lnland 
Slopes e R.1verine 

Forests 

Lower Haliaeetus Vulnerabl Known ?"land 

https:/}m1w.en11ironment .nsw.gav.eu/lhreelenedspeciesepp/GeoHablletSeerch.aspx 2/4 
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Slopes leucogaster e Riverine 
White-bellied Sea-E"-SJI• Forests 

Lower Ham1rostra Black-breasted Buzzard Vulne ra bl Known Inland 
Slopes melanosternon e Riverine 

Forests 

Lowe, Hieraaetus Little Eagle Vulnerab l l<no\'ln Inland 
Slopes morphnoides e Riverine 

Forests 

Lower lathamus discolor Swift Parrot Endanger Cnticall•1 Known Inland 
Slopes ed Endangered Riverine 

Forests 

Lower Litoria raniformis Southern Bell Frog Endange, Vulnerable Known Inland 
Slopes ed Riverine 

Forests 

LD\A.'er Lophochroa Major Mitchell's Vulnerabl Known Inland 
Slopes leadbeateri Cockatoo e Riverine 

Forests 

lower Lopholctln ia lsura Square-talled Kite Vulnerabl Known Inland 
Slopes e Riverine 

Forests 

Lower Mela nod ryas Hooded Robin (south- Vulnerab l Known I nland 
Slopes cucullat.a cucullata eastern form) e Riverine 

Forests 

Lo1Ner Mellthreptus Black-chinned Vulnerab l Kno\'ln Inland 
Slopes gularis gularis Honeyeater (eastern • Riverine 

subspecies} Forests 

Lowe, Myotis macropus Southern Myotis Vulnerab l Known Inland 
Slopes e Riverine 

Forests 

Lower Neophema Turquoise Parrot Vulnerabl Known I nland 
SIQPes oulchella e Riverine 

Forests 

Lowet Ninox connivens Barking Owl Vulnerabl Known Inland 
Slopes e Riverine 

Forests 

lo•Ner Nyctophilus Corben 's long-eared Vulnerab l Vul nerable Known Inland 
Slopes corben i Bat e Riverine 

Forests 

Lower Pachycephala Gilbert's Whistler Vulnerab l Known Inland 
Slopes inornata e River ine 

Forests 

Lower Petaurus Squirrel Glider Vulnerabl Known Inland 
Slopes norfolcensis e Riverine 

Forests 

lower Petaurus Squirrel Glider In the Endanger Known Inland 
Slopes norfolcensls - Wagga Wagga Local ed Riverine 

endangered Government Area Populat io Forests 
population n 

Lower Petroica boodang Scarlet Robin Vulnerab l Known Inland 
Slopes e Riverine 

Forests 

Lo•Ner Petroica Flame Robin Vulnerab l Known Inland 
Slopes phoenicea e Riverine 

https:/hN1w.environment .nsw.gav.eu/lhreetenedspeciesepp/GeoHabllatSearch.aspx 3/4 
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Forests 

Lower Phascolarctos Koala Vulnerabl Vulnerable Known Inland 
Slopes cinereus e Riverine 

Forests 

lower Pilularia novae- Austral Pillwort Endanger Known Inland 
Slopes hollandiae ed Riverine 

Forests 

lower Polytelis Superb Parrot Vulnerabl Vulnerable Known Inland 
Slopes swainsonii e Riverine 

Forests 

Lower Pomat.ostomus Grey-crowned Babbler Vulnerabl Known Inland 
Slopes temporali~ (eastern subspecies) e Riverine 

temporal is Forests 

Lo•Ner Pteropus Grey-headed Flying-fox Vulnerabl Vulnerable Known Inland 
Slopes pollocephalus e R.lver ine 

Forests 

Loy1,1er Ros:tratula Australian Painted Endanger Endangered Known Inland 
Slopes australis Snipe ed Riverine 

Forests 

Lower Sac::colaimus Yellow-bellied Vulnerabl Known Inland 
Slopes flaviventr ls Sheathtail-bat e River ine 

Forests 

Lower Sminthopsis Stripe-fact!d Dunnart Vulnerabl Predicted Inland 
Slopes macroura e Riverine 

Forests 

Lower Sta gonopleura Diamond Firetai l Vu(nerabl Known lnland 
Slopes guttat a e Riverine 

Forests 

lower Stictonetta Freckled Duck Vulnerabl Known Inland 
Slopes naevosa e Riverine 

Forests 

Lower Tyto Masked Owl Vulnerabl Predicted Inland 
Slopes novaehollandiae e Riverine 

Forests 

https:/hNtw.environment .nsw.gav.eu/lhreelenedspeciesepp/GeoHabllatSearch.aspx 4/4 



Australian Heritage Database Search 

148 
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Search Results 

2.0 resttlts found, 

cm; um rmcr1 Fitzmaurice. St 

O,o..-cb acdQr.hedra: C,c,u, Church St 

C'h·k ffmn1,. ~'it7m~mriceSt 

Ililm~; Hampden Ave 

f!2!3 Cobden La 

~Sh1t1St 

llllih:a~ Station r l 

www. environ men !.gov.a u/cgl-bin/ahdb/search .pl 

Australian Heritage Database 

Wagga Wagga, KSW, 
Auslrnlia 

Wagga Wagga, KSW, 
Auslmlia 

Wagga Wagga, !\'SW, 
Australia 

Wagga Wagga, NSW, 
Australia 

Tam1tta , NSW, 

Auslntli~ 

Wagga Wagga, NSW, 
Auslrnlia 

Malebo via Wngga 
Wagga.NSW, 
Australia 

Wagga Wagga , !\'SW, 
Australia 

Ulil~ 
Register of the 
l\'uliuuu l E ·tale 
(Non-statutory 
ardu"c) 

Ulrnfil= i) 
RP.gis tP.r of the 
K ational Estate 
(Non-statutory 
arr.hive) 

U!,.~~ 
l<P.gister of lhP. 
Kational Estate 
(Non-stah1lo1y 

arr.hive) 

(1[1:J;r ... •.,r Plu1,) 

l<P.gister of lhP. 
Kulionul E fo le 
(Non-StHh\ .. Cl1')1 

archive) 

CE.-.:~ 
Register of the 

Naliuuul Eslale 
(Non-stah1tory 
archive) 

Ulil~ 
Regis ter of the 
Katiorui l Esta te 
(Non-statutory 
ard1i,·e) 

(tn::li.c;e\ ~ Ph~ ) 

l{P.gi~ter of the 
Katiorui l Esta te 
(Nofl- stHl 11 lury 
archive) 

(&"'!;• , ~1) 

RP.gi~ter of tlrn 
K alioual Estate 
(Non-stahtl<> , 
archive) 

Wagga Wagga, NSW, (&"!~ 

Au trnlia 

Wagga Wagga, I-,$W, 

Au trnliu 

Register of the 
:r-.·atiomtl &late 
(Nofl-Shll1tlory 

archi,c) 

(&'ti&=!) 
Registe r of the 
I\ aliomtl Eslale 
(Non-statutory 
archive) 

112 
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S:Andr,ml!ans• Chttreh SL 

S1 Atu1,,.,,. Pmb-,<rna:i C::w.ch Church St 

'I a:,wt:-:a Ii ills W':??dJITTld lt..ym-nt 

!)'..,u, :ioufr.eubHoSo;:00: Edward St 

Australian Heritage Database 

Wagga Wagga, "KSW, 
Au.slratiu 

Wagga Wagga, !\iSW, 
Australia 

Wagga \·Vagga, NSW, 
Australia 

Wagga Wagga l'iSW, 
Auslr«liu 

~~ 
Register of the 
K ationa I Estate 
(Non-statutory 
archive) 

CE;,~ 
f:P.~ i, tP.r of lh~ 
National Estate 
(Non-st atnlr>ry 
al'1'hive) 

ft n:rnio ·"' Pl11r.t:) 

f: P.gi,ler of the 

National Eslalc 
(Non-. talutory 

archive) 

(B_,,. i,.ll"'t':1) 

Register of the 
Kalional Eslalc 
(Non-~t,,-111tm:y 
archive) 

V\iagga VVagga, NS\\7J ( Nrnuinocicr rew'ar"dble :-a;; 

J\ustni tia ~) 

Wagg11 \'Vagga, KSW, 
Ausl'rn lia 

Tarculla, NSW, 
A1, s1rn lia 

Wal',!\a w a,,,~a, KSW, 
Australia 

Wagga Wagga . NSW, 
Australia 

Wngga Wagga. KSW, 
A41 Sl-.-,, lia 

K11 tioua l Mi::rit~v.e 1Js1 

(&~ 

Regisl«r of lhc 
Nat ional ~~sta l P. 

(Non- statutory 
"rc(,i,,e) 

~ i!=!) 
Regis ter of the 
l\:ational Estate 
(Non-stul~tlory 
archive) 

~~ 
Register of the 
Kational Estate 
( Non-statntnry 
archive) 

(J!,jl~ 

Register of tl1 e 
!',;uliuu1, I ~'.sl11 l~ 
(Non-statntnry 
a11: hive) 

(!!,,,~ 

Register of the 
N:,liu,wl Esla le 
(Non- sta tutory 
ard1h·e) 

Report Prmhu:,•d : Thu .Ju n 25 12~06:51 202.n 

www. environ men t.gov.e u/cgl-bin/ahdb/search .pl 2/"2 
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Heritage NSW 

e r H g 

Return LO seard1 page vvre, e y,.iu c:.,n tefo ,.;;/ t:.;ro~den your s,2,Hth. 

Statutory listed items 
Ir formation ard items listed in tl1e St.ate Heritage Inventory come : ,om a nurt"ber o f sources. This means tha t L11ere 

nay be seveu;I eruies for the same heritage i em in the database. For t larily , ~he search resul ts have been dividea ir: c 

three sec t ions. 

• Section l contains Abc riginal f> l.:ices d eclareo by the Minister for the Environment unoer tho National Parks and 

Wi ldlife Act. This lnforn ,'Ilion is provkleo by Heritage NSW. 

• Section 2 - contains ti eritage Items listed by the. Heritage council of NSW unoer t he leritage Act. Tl1is include.s 
listing :in .lie Sta te I ;Qritage Register, n lnterir·, I leri t<lgQ Order er protQcted under SQCtiOn 136of ~t,e I leri lage Ac t. 

This inforr ralion is provided by f lerilage NSW. 

• Section 3 - car tains items listed by local councils on Local Environrner, ,al Plans under Lhe Environmental 

Pian n ing ard Assessm en L AcL and State government agencies under s.17C of the Heri:age Ac t. This in formation is 

p rovidec by local councils and S:ate government agencies. 

Section 1. Aboriginal Places listed under the National Parks and 
Wildlife Act. 
Yot,r search rerurned 5 records. 

Aboriginl)J loc~I 
Local Cazett:al 

place government 
Abo1ig1n" I 

Latitude Longitude 
date and 

Comments 
Land page 

nama ., .. 
Council numbeu 

~ 'v'.-tgg;, :,,.•;::ygu 35.;0(;9813 47.424007 03/23/201i 

t.ililrl( w.,ggo .,,,,,,:rg,gJ p 791 

~ w .. gg..: 'V:g(Jd CG.,'30/2014 1 ,,1$ Abo119UlJI Pl~{.<;: l1r:,._, ltUr~1 l}/S~n$ tlliE'. Tt11S ICC~llrJf"I is ..if1 

iU,lr= \~l~ggJ ,,,gg p 2"5~ Jpp-oxin--Jtion .;1 .. ,c the- inforrii atior hJs l~en re&tn<nec1 t,;1he: !-bori~l rt,) I 
COrt un,,,, nl ly. Fo r l l lU 6 l11lu1111t; l 1r.:11 ;; t.,u\,. Uuo;Abo(«,J nO'I P t...ic.w~ j1.1h.•,;1~(.· 

contact the Herrt~9e lnfcrm;tion Msnagem er,t Teom ,,, c email 

u t11n;7;glenvlrCr-im enl .r1'1\\•.gov.aw 

~ Wag g, N ;;gga 35.1105G 47.34-42£;S .. t:-h.~01; 

WY= Wagg, "13g<J.J p 1900 

l!ilill;,WJ V.".:.g!J...: N~gg.J 3S.090753 473~10S4 c1mi2012 ""1(• W U,J<.1_11, , 11 Q<. .... <.~Vf.' L<,, C ,r;bbt 6 e;,t·t, :.c 1r,ct: 1 0 1 l: 1e \.•IU!I Vfll bK:yt:.·c< 
tr:c..,,:.0-1\JF.ar',n "''9'1• wgga p 3.352. River is Jn A.bcn9ina1 camping ,m d meeti r1g uea .... ~~c, frcm t rccti t 1c'l~I to 

~ mOO<.:~n t1m P...'l-. 

l!!tcic..tl 
!:'.>ll1!l.LlliY. Vvt 9':j..: Wcgg,3 35,109+;13 47.3tJS75C. cc/oe.,2012 "'1';1 1 .... n~(Y LaQOOI r 11 II ' ' f)'Jr!dr')t to .AJ:.,o, IQll'lCI p (-0/)le to r )p1rl lll il L 

u;.=aog, .,v~gga N:.gga p. 236:1-237~ h1=tcrical1 socia l 3nd :1e3thetic N,1,.asons. t ~ associa ted v11 l l"t the orea..,ing 
C- 1\.I ,_•;;r)t.l .ii lUt}'OI (11(.• VViJ\"-1 . 4 !t!pllk- hk<:- '.>µ11 ll rC-•,1(Jl r 1=} lf 1..J IIC µ,tcl•.tl.. L1ny u,~ 

IPa.k Lagoon. 

Section 2. Items listed under the Heritage Act. 
Your soarch returned 4 records. 
Item namo Add,.,.. 

Ta rcutt3 St reat 

1'.1ob11e Cooi<:: Gal"""'· M ... se1.,m c f the p;""'=, na ec,tanic Ga re ens Site (eGSI 6 ocen Po..-,etl 
Drive 

tlaQ'~g.7::. k-;11 \'~'Jy S ~llJI; ::1• ,r.• \'71d 

c,co< . n 

suburb LCA SHR 

~a rc utta 

r,Mgg:1 'Nogga JML.seu m er tne Rrverina j N3gga l/•,·aggaP17.:?~ 

Section 3 . Items listed by Local Government and State Agencies. 
Your search retu rnecl 337 records. 

!tern name- Address 

~9D. ~r, Fitzm aurice St reEt 

Subo~b l.CA 

Vagga 

,•V.agga 

lnform.ltion 
~urco 

LOOV 

IM 
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1nrzo?o 
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197 Ra ih,•n,y Street 
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~ Church St ree-t 

:iampier Stte et 

~2 M0 Lhll Flint RodCI 
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~l. rt t-, i.g h way 

163 M1.. ncarlo Read 

V,95 S ul"l'o r dana Read 

~:(; John!>ton Street 

!20Sycr"tey Strc,: I 

i.--.ri"'tian Brcthe-"!i. -·gh Sct,ocj .a,.-,c ~,taff •:-e::,tre ~ ~o Chu rc h 5trE:E-t 

M!".111'l"tl:-'"i). 
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.. ,a ore 

,o_r.,jc•I 
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Na.gga ¼'agga 

E,c:-:en 

Geck e.ock 

&n .c:edale 

143.7 km v.•-es-i nf 

:/llagga 

lo her Tarcutt a 

6 u rr;11 n::lar.a 

Lacysmit h 

to1rr aullie 

\1Vagg._; 
Wagga 
tJ<199,; 

:,V•9ga 
va9g--'I 

,,._..'3!-)( l.:1 

r,t.,".agg,.; 

,•Vd(Jga 

, .. J<'!,J<~,:I 

Nagga 

lJagg;a 

....... ,:igg-., 

Nagga 

..V<19ga 

~agg a 

Nagga 

~lagga 

..Vagga 

,•'Jagga 
,•Vagg a 

..Vagg a 

~Vagga 

~V<.199 .J 

~•k!gga 
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Wagga 
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f'V•gga 
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N~O~li' 
.-'Jagga 
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~agg a 
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,,vag,aa 

Nagga 

,,'Jagga 

.Vag9 a 
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Nsgga 

r,.,V.a993 
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r-,V~g~a 

~V.JQQ -.'1 

N-.l9~ 
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fNagga 
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\'V-agg,:1 
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,,va9ri,3 

~vagg.:1 
,•Vagga 
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..Vagga 
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.-'Jagga 
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LOO\/ 
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LGOV 

LCiO V 

LGOV 

LGOV 
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LOO\/ 

LCOV 
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LOOV 
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I GOV 

L(iOV 

LCOV 
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LCOV 

LOOv' 
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LGOV 

LCiOV 
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I COV 
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IC.OV 
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.~J .. , fJQ,:1 

rvVagga 

~ '..:l9Q~ 
r,.,v-,gga 

.~i<'l!J'9•"l 

,·•Jagg a 

,~Jaqg.a 

N agga 

..Vagga 

\•Vagg,:1 
~J.;;igg a 

.-'Jago~ 

LOOV 

LGOV 

LCOV 

LGOV 

LGOV 

t.,CiOV 

l.GOV 

LGOV 

lCOV 

l.GOV 

l.GOV 

LOO\/ 

LGOV 

LGOV 

LOOV 

LOO',,,' 

LGOV 

LGO\r 

LCiOV 

1<:ov 

l.GOV 

LGOV 

I GOV 

LCOV 

l.GOV 

LGOV 

LGOV 

UJOV 

LGOV 

LGOV 

LOOV 

L00V 

LGOV 

LGOV 

l.GOV 

I C'i(N 

LCO',J 

l.GO\/ 

LGOV 

!-/1 0 
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~V.agga LGOV 

W ¥ J<:1~ 

~vV,J99a LGO V 

~.N.agga 

~berne vVJgg,3 LGO'v' 

Na9ga 

WJgg.JI LGOV 

r,.,V.:i99a 
,,.Ja99~"i IGOV 

~•gga 
Va9g~ LGO V 

tiagg~ 

1-43 cox 5tr~et ~ ... agga LGOV 

l .','l!=,!Q ."1 

,'\•'...:ig q a I \IOV' 

.-'Jagg.s 

_ ;;n F.lt n P:- rk ,t <! blP. r; l<ock ibitco .~J..>ig~.~ LGOV 

~v aag3 
h H Tlb Econ Hcme~e.MJ J',/agg~ LCOV 

,~Jaaq,:,1: 

1.557 I- u,..- e High-,•:ay •Vagga LOOV 

,•"Jagga 

Flt zrnour'ce Street ~•Vagga UJOV 

,Nagga 

Et.. ronoreer.>fi Nagga LGOV 

./'✓agga 

170 Gur-:vooc St reet '1-lagga v~·agga Nagga LGOV 

~Nagga 

~20S Centra:I ts ;;nd Road N,399a LGOV 

~J.Jy~kf 

W,Jy<,,1 -.1 LIJOV 

Nagga 

S21S Old t-- Jrrs:nderc l='!cac :vva99a LGOV 

Nagga 

h3CS Olympic I Hgt,•..-;Jy vVagga LGOV 

t/;JQ<,J~ 

N<Jgg LQOV 

i,vagga 
iT.: rcLm~ i,va99a LGOV 

..-... .agg,; 

llUmL,I ~ ·ag9.:.; LCiOV 

wa9fh,. 

17''1 c r~k Street i,vag, i, I.GOV 

.-'l.agcia 

N agga LGOV 

W°i.Jgga 
12"1 Schoel E.trc-et Hu ml. la ..-,<agga LCOV 

waog~ 
12,1 Schoel S.t re-et Humt..la Nagga :..e,cv 

,•'Jagg,3 

t-u m ... l ;a 11~1 ,.,,. ;~ f on' i fOL1r",c .1nd M f"f'l t inq J~nc:m ,•V.:iq.g,;i LGOV 

..Vagga 

~ Oough,s. Str~t _,.✓agga LCOV 

N3goa 

i,t. HLmula ~02C Humt..la ..-Jagga l.COV 

jvV3g9a 

Humt..la ~✓agga LGOV 

.-'✓aaga 

lrl umm.ible-Uuu td Slorc •VJJgga LIJOV 

,Nagga 

~ J99a LGOV 

Nagga 

!03 Ashforc1~ Rocd ',>iVagg.:; LGOV 

jY\l;Jgga 

jvV.agga LOO\..' 

N-.:s993 
::•t:x:111(' i,vaygo LOO'•/ 

jvVJgg::i 

Kapccka ~VJQQ-3 LGO\J 

,•VJgg~"I 

KifTf><IQN -'¼ban "tt~ •~1ilh..vood Aoad ~ocyal ,•Vagfl.3 LGOV 

rvv.:ig93 
Kn riir lJnu·,n L:r,t, ch 1V.ag9."' 1<;ov 

~vagga 
M6S Koc:k1bitoo ..-Jagga LCOV 

Nagg,:1 
1527 Koo, inga Qc..s.c Kooringat Nagga LGOV 

,,.Jdg,;J ,"J 

~ , .. J .. •t<JQ,:1 1c;ov 
Nagga 

Eo..ronore~n!(.:' ..-Jagga LCOV 
,,.,1;:o.,..,~ 

4110 
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1n17.r,,r1 

!30.31.; 3chrr--Ston Street 

74ti0 L:akt.•A lucr l Ro-Jd 

18.8 Har.g'ng Rock Road 

p'Briens creek R<:.:11c 

~ 

1€3 MLncarlo Rcao 

iG3 M..,ncarlo Road 
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~ 
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l"lltps:r,•,.w.-.·.rer1age ;'l~'l-t;l()l,'.&Ui%3rcr-tor-Mrtta~isearcn•Tef·IW.\'-ncn~age.· 

Kyeamb;J 

l.aC)"$mith 

1.::1.C-.'.lSmith 

U•ar,cLir",ty 

Laoysmith 

Lo..-,er T;;.rcutt~ 

il.OV,:er Tarcutt,; 

Margoplah 

M;;r;;ioplah 

Mel'lgoplah 

rrun,·.;y Park 

vagga 
•Vagga 

~agga 
r,.,V.ag<;1~ 

~ .. ·.agg('I 
,'\<~99a 
•"'~'.Jgg~ 

:-,Vo99a 
,,"J.agga 

~Vagga 
lJagga 

,•V~i::K"k'I 

v.•.:igg.:1 
.~Jaoga 

~ .. v~~m~ 
N.agga 

..Vagga 

,.Vagga 

Wagya 

N..igQa 

,•Vagga 

l Jagga. 

~ 1agga 
./'✓agga 

jl'\~gga 

~.'lJr;Jg 

W..igga 

~.i99a 
rvvagga 
~vVagg._,, 
~ 1ar,1ga 

vVJQW'I 
,•'J~'ID9·"1 

,•V~gg:=i 
Nagga 

Nagga 
J'Jagga 

~-.3 km north o f ,•Vagga 

~ I ll"'g1i llie ,r.,·.:i(·m,:i 

'/'/~g<;;a W'cgga •Vagga 

l Jagga 

North 'vVagg;; v,.-~Qga ~✓ai;iga 

,.Vagga. 

..-,ag;;ia 

i-'\l.agga 

North V✓agga 1/lhgga v'h1gQa 

~ 1a9gu 

Urb;;ngo Nagga 

pt::,erne 

r-earson 

_ha' es Sri 1M" 

IJ•·1iversity 

tiura 

y"JJ99~ 

jvVJ99::1 

~-✓a99a 

~V..'l9g;,,,i 

vVagga 

~·agg, 
N.J(J<,.13 

,•VJgga 
fNagga 
r,.,V.:ig<;1a 
~·agg~ 

~Vagg.:1 
r.•vaq,c1,"I 
~.,-~,0~1,, 

..-Jagga 
,•Vaggc, 

WJQg~ 
Naggo 

,··~_9ga 

LOOV 

LOO\/ 

l.OOV 

LOOV 

LGOV 

LOO\/ 

L(;OV 

l(iOV 

LCOV 

L.GOV 

LGO\/ 

UJOV 

LOOV 

LGOV 

LIJOV 

LGOV 

LGOV 

LGOV 

l \iOV 

LGOV 

LGOV 

I GO'.J 

LCO\I 

~CCV 

LQO\I 

LIJOV 

LGOV 

LGOV 

LGOV 

LGOV 

LGOV 

LCiOV 

LCOV 

LGOV 

I .GOV 

LC,OV 

LCO\I 

LOO\/ 
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Pr.c;t C ffic:F. tforme-rt 

P _bl c s:ch oo1 
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~ 

~ 

~ 

~ 
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~ 

~ 
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~ 
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ho-2.0 '31\ .. rt s.reer 

~ Tywong St rEE-t 

~o3 Burrandana Rc.ic 

Moorong Stree-. 

jNagga 

6rt..c"a'oele 

North 1,,v,-.9n,1 w,~nr,;i ,•VrtQ~,; 

i,Vag,;,s 

t....cys:mi'th 

Pule..op 

jYVJQQ:3 

r,,>VJgg,:; 

r,,-•,:agg.:i 
,·V-30<'13. 

,•'i ,'i(IQ.:1 

Nag,;ia 

,o\'aggs: 

,·•Jagaa 

~vagga 

Nagg a 

J\e;;.rCar~o0=-t Rold ~r,o ~u...,ula Eigi.-,y Humt.. l,:, .'Vagga 
N agga t,A ileRooo 

,.:un n_r,gdroo Street 

h Ir.OIi~ street 

42-4.6. Graham St reet 

~6 The S:splanade 

rn Jo h m:ton Street 

79 Joh~Lon Slree l 

[201 TN~ ... lt:: Stree t 

149-Cole m.an stre:ec 

t,:31:i Decker S-:ree.t 

tm occker StrE:t-t 

r7 6e~t..ty Point /w~n ue 

Lady£mfth 

Malebo 

Koor1ng.;11 

Nagga 
Nagg a 

W,:,gg a 

..Vagga 

Vagga 

North w,:,;gg.? \'1.•<JggJ Wagga 
r,.,Vagga 

Nor th V.t.gg;;; W;;.gg5J ~Jagg-a 

V.J993 

N:ltth \,,V~QJ \'\,·~gg.J V.Jy9~ 

~'agga 
U:,.«:=Albe-rt ~agga 

La~e Albert 

Kooringal 

~;agga Wagga 

,,'J.:,9{-1.; 

~v,9g" 
r,.,V.J993 

,•V.-lgg.~ 

vagga 
lJagga 
,,v_,_gg., 
,;,,lagga 

..V.Jg{J,"i 

,"J~C}fF" 

..Vagga 

lJagga 
Nagga 

,,v~gga 

r,,V:1oga 

r,,\lsgga 

,"J.clgaa 

Wagga 
Nagga 

~l,J99~l 

Nagga 

~vagg~ 
~\l-3g9a 

~VJ99a 
,iVJOO.!! 

~vagga 
jvVJ99::i 
... , .. <lg,g,, 

~VJgg~ 
,·•Jagga 

vvagg3 
tJ.a_gga 
Na_nna 

Nagg.JI 
l Jagga 

I.DOV 

Lr:iCiV 

LGO\r 

LCOV 

I VOV 

LGO\/ 

LGOV 

LGOV 

LCOV 

l.COV 

LGOV 

LOOV 

L.COV 

L.COV 

LGQV 

LGOV 

LGO\/ 

LGOV 

LGO\/ 

LGO\r' 

LGOV 

I GOV 

I (;(JV 

L.COV 

L.COV 

LGOV 

L.CO\I 

L.COV 

U;JOV 

UJOV 

LGOV 

LGO'./ 

LGOV 

LGOV 

LGOV 

LGOV 

I GOV 

LGOV 

L.GOV 

LGO\I 

LCCJV 

6110 
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1n1702r, 

~ 

~ f(,rmt=.~t 

~ifOtm§ "\ 

Resic E-ntia l rlatt - W ilsto!'"le C :iur: 

-::f••• ... r:t ·,·rl'"h 

~ 

~ g;; pub-fc Scboo1 

Sc utti Wac o • Put;,1c Sc ho o - :1 u·1.;fnc..§QQ.E 

-::, - .. ,ht·1' • y~ 

::::t " ~irAA.=l'c; Or.rn:=.~ f";:r,tti~lir ~ ,h~nr-1 

l"lltps:r.-,.w .-.·.r er_jage n~1.90-.,.1u/%3rcr-1a-nema~1searc1Hcr-1w.\'-ll~n:ege.· 

152 Co 1ema n Street 

IS4-Cclem .;; S: reet 

"" Mecte~y street 

100 COlern~n .street 

~O .Simmons S.treH 

f4o TTtzharcfnge Street 

23.l Tarcutta Street 

2. Mcrg.:ri Sl:~t 

ISL.t:1tci1 Slr<.·C:l 

F3 Oeckw"1h ,5t reH 

fShockeroc Rcao 

19-11 v i....rwuc,1 5tre:et 

~i:iO Ec w :m:: Street 

',0 Oates: /wenue-

~ Ea.st Raac 

1'1,Ne:tbrook Rcec 

15 Ch urch Street 

r7 Cr<!ls!> Sl rc..'(;'l 

;; o·ccn··,cr S1re:e:t 

~9 Sydney Str~r 

corner Leitch Stree t ;;ncl M~Donre-11 
~iireer 

rn ... rvey ~ rk 

[n.i rvey r~rk 

rfu rveyr~rk 

'/'hgga VVagg_;; 

Lady-=mith 

8'Ul.;J 

:Nag!.a 1Nagga 

l'ilagga 

W.;199a 
Nagga 

r,Nagga 
41\l;Jgga 

~agg a 

~l,)993 

i,Vagga 
r,V..igg.:i 

v'i.aa g~ 
•'/;j99a 

f.,vaaga 
W.Jgg,'I" 

,~J<lQ(.l,..,. 

,,'Ja_g.ga 

,,'Jagga 

Nagga 

l✓agga 

,•".•.1Qga 

./'✓agga 

,~Jagga 

,o\'aggs 

rvvagg a 

~Vagg .:1 

jvV,JQ9 ~ 

jv'b.199a 

~Vagg.:, 

,,v.agg,; 

-✓~IJ<Jil 

Wa•'Jfh'I; 

~•gga 

fNagga 
,,.V,Jh"lq~; 

... vao9,:1 
,fJagga 

Nagga 
,•V-,gg,; 

Nagga 

.-'Jagga 

Nagga 

Nagga 

IJor th VJaQQ.i! ¼'2gga Nagga 

1'/e~brocl< 

TUCUuJ 

vVagga 

Wagga 

Nagg a 

jvV.JY9<J 

jY\l,.:,gg a 

NJgg~ 

~vagga 
r,.,Va9g a 

,•\o".agg,~ 
N-dg~ 

N-ly 9 ,3 

Wagg~ 

North Vi.:,ggJ \'v,;ggJ ,•Vag\l·:I 
,~Jagg,:;, 

,~.l.'lgga 

r,.,Vagga 
Nagga 
vVag,a::. 

LGOV 

LCOV 

LOOV 

LGOV 

LGOV 

LGOV 

LCOV 

LGOV 

1r.ov 

LGOV 

LGOV 

LrJOV 

UJOV 

l.COV 

UJO\/ 

LGOV 

LGOV 

LGOV 

I C'iOV 

I COV 

LGOV 

LG0',.1 

LGOV 

L0OV 

LGOV 

LGOV 

LGOV 

UJOV 

LGOV 

LCQV 

LGO'J 

LCOV 

LOOV 

LGQV 

I COV 

LGOV 

l f".()V 

MO 
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~6 Picneer twen1.,e 

22 Mor;idn Sttt!l'..'l 
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rvvagg~ 
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,,•J..igg;:i 

Nagg o 
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~V,Jgga 

t.lagga 
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jY\1,)993 
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~✓agga 
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, c:ov 
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LC:OV 
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LGOV 
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LCOV 

LGOV 

1c;ov 
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LGOV 

LGOV 

,.,,. 



158 

7flf?O?r1 Se11rtll fe4 t•ISW H(:1 Ho~~ I l·fo1it:,a~ N5W 
~ !-,.·la te Street Hum • ... la 

1e,fC'"·1 Gi:meter.( Lug sdin P.oad Ura .nc 1.., in--ry 

12G Mcrg~n Street Ur-al"IC.., inty 

Corr.er PE-a rson anc Ur ar,cl.Jin-:yStreE~ Urar,01..,ir,ty 

IS21.7km Cassidy Pde & S ro.:·-<01·,g A·-,e 

Pine- Gully ~oad 

Pohnston -=:treet 

Fitz:m ;;urice Street 

~ga~.9;:, l ' 11b IL •;choci, • ,-jtJ lolnqr; h('U,\-P!JO~ ;>r,r, t,o GU#",/\,'COO ~;tr~ t 

eoo:i 
~ation Place 

ISt.niori Place 

~O Stat.Ion Place 

~g~qg?. ,?towq,9u..-,g ~~vs-~ mb3 ,?m•th H:!11 3Qd P:6 Scuke .!atrce:r 

~rar,d.~t2nc 

~ a£..l!1A:E~ li\cros.3 tvi L.rrumbidgee Floc,d :ll i!in 

~STl101111)SO; r.- RC~t.: 

~<;b pppcsitc ·32 FCr'$yth Stret-t 

~ cocramin street 

~ ".,' 1,r"lj,..jnfJ ~ht Jr<:h 

•,:~tbr.:.ok PM~ 8 ik.ir._,, h10 1/Vestbrcc-< Aoaa 

iN.E.gga Wagga 

-,a ore 

Puh..•!◊P 

;Ves:rbrook 

Nagga 
..Vagga 

1.Vagga 

,,\l.agga 

Va9ga 

~ag ga 
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jY\I.Jy\'I.J 
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11/11/2020 wagga Wagga Local Environmental Plan 2010 - NSW Legislation 

NSW 
~ NSW legislation 

Wagga Wagga Local Environmental Plan 2010 
current version for28 October 2020 to dale (accessed 11 November 2020 at 14:46) 

S.chedule 5 

Schedule 5 Environmental heritage 

Part 1 Heritage items 

S uburb Item name Address Property 
descript ion 

Allic<~-"''IL TilC S}UUll~ 1DIG srun Higllw•y Lot 2. DP 531 ;oG 

Alfi~cll01m OIJ GJa,1dorc 3023 Stun Hi~LWHY Lot 2.. DP 835777 
Hci111est.crui and 

OUtbuild~ 

A,Jul\OJU. Be~ FnntiJy C'c.ntet.cty 73A Truscott Drive Loi 167, DP S25Z81 

Belt'rayde,1 Belfrsydct\ SilQe 739 Locklllllt Road Lot I. DP8 l9501 

Uig Springs (;ox Cotfoge Ruin 1Y8 l' lakney Road .Lot JI, DJ' 1ll57436 

Uig Springs Big Springs 54 o•nrien~s Creek Lot 2, DP 7 57261 
llflmet:tead and lfond 
0Luh111li1.i11g..;; 

Big Spri11gs Livingstone Gully 13 IO Pullel<'p Road J.ot l , lW 203140 

School (fooner) 

llamen Uomen Railway 46 Dampier Scree! J. ot 3; DI' 85260~ 
Srnt.iun 

Bllllum B{,meu Slutiuuniaster·s 58 Dmupiur Streel l.OI L DJ> 830096 
Residence 

llookllook Uook llool; Tennis Tumlx1rumoo Rood Lol 7006, 0I' Jtl5~218 

COUIB 

B.n11Iluo!a 01~ BUJ.'ioll.Wa 70 Bl"utU\kills L•ne Pt'tttLot l. DP 57218 

B01mnl.K.1h1 Turra Wir1geo nnd 12S1 Mates Gull)' Loi 2 DP 1088773 
Oullmililings Road 

l>oramb,,la Bl'I'ambola Park Slur\ Highway Loi 6~3. OP llu9'D8 

Oolbuildil,g,<; 

Significance 

Local 

Local 

Local 

Local 

Lo~al 

Local 

Local 

State 

Lota! 

Local 

Locltl 

Local 

Local 

Bc.,11ri1:.:,1a To11t'1i< CNUU and Slllrt Hi!!itWllY Le)! "003. DP 1068582 Local 
Cluuhou"' 

Burumuo!a B(.,zambolii Wc.u-1l~hcd l 70S Stlltl Hig!Lway Loi 117. DP4S408 Local 

Jlom111t>oln Rl)mmh.ila, dwelling 1734 Stmr HighWll,}' l .ot 11:i. DP 2.57~1 J:) f.ocal 

hilps:/f.w..w.legislation.nsw.gov.au/view/htmlhnforce/currenVep~2010-0378#sch.5 
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16 

15 

17 

I~ 

19 
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JI .( 
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Rmcedal~ llmce<lale Hall anrl Olympic H1glnvay l.Of n, DP 7.5 MZ2; r,o.:nl 12::; 
Tot u Cow s Lot 7003, DP 1061!668 

Urucedale llopev:tle 1J65Ulympi< Lol l, DP ~<l7~83 Lo-::al 1.26 
ll igl1way 

nmcedale lloly Family Chapel LS55 0 lympk l.oHJ I, D1'7.51412 Lo.:al "25 

Higtnvay 

Bruceda!.e .llracedl:!Je Public 1563 Ulympic. L oi 433, lJP 751432 Local l'.!4 

Sd1Dol (former) ll ighway 

Urucedale Pine Ridge Cot I.age 491 Poiles Road Lot 38-5, DP751 422 Local l2 ' 

Urucedale Shepherds Concrete ~36 Shepherds Sidin!_ls Lol 1, DP 8 19688 Loi.::nl , ~~ 

Silo, Road 

Bu1IanJarw .Bu1r.111Ja:n!i Si.ding 4?5 8 ur:rnnda11a Roa<l Lo[ I. DP 19Sun Luca! l:?9 
Building 

Bwnruiana llumindan:J llall and 6 Livingston Stale Lols 34 and 54 , [))' Local lJU 

Tcrati.1 c(., 1111 F Ol'CSL Rrr.:1J 75454,1 

Bunam.lana B umm<lmia Sdtool 67 Papor Fornst R< .. ~ Loi 107. DP ILGS35S Luca! 1302 
tiite uru.t l'ermis CNtn 

ClU:lwrigltl "s Hill Wallle Vale 45 CO\JI'&ni.u Slre~t LOI I, DP 73137-1 Local 131 

C"hsttes 1'urt Olive trees ::t5 Cl)OJ mnon Road l.ot 5. DPff7S214 (,r,,;a l t.\ I 

U1tivcm~' 

C!Jsrlcs Sn111 Exp-Orimcnt Fann 28G P.ilw Gully Road Lot 167. DP ·16875 Local 135 
U iri.VOI'liil)" lvla:rl(!gei:·s Rc 1:rido111.;c 

(fonuer) 

Cltarl cs ~nut FQOncr Cannery .l45 Pmc Gully Roa(! Lot 157. DP 3?925 L<>eal !33 
UlllVC11! i< )' 

Charles Slurt PriJll.'it-"tl ' ~ Rclli<lc11cc 345 PirJC G10ly Ru•.! Loi 1S3. DP 751•!07 Local 132 
Oni\:eJ'f!lry (fom1cr), Rivenna 

MIi~' l!181il1J(C of 
HiglicrEdueaiio1L 
Cobo Elevuilir and 
Gta, ,aiy Buildut/; 
f<..)UJKhu.i('l l.8 

Culfu~ullw Bcuy Jcny Homc~lcu.J i89 Bony Jo11y Ruad Loi~ DP ~ 53i Luclll 136 

Collingullio Pine 1\·ee and Fcru.·o 38 B1islul Slrccl Lot 20, DP 84-3207 Local 143 
rl~r 

Coll.in.~1tll.tc Roman Garl1olic 5 Le 1cb {l'COI Lc>i 6, Sea ion I D P Lo<11I , ~~ 

C'llurcll 758265 

C'l'lliJ.lftulliU St Mill~illtl's Uniting 1 :vlcDorn\011 SIJ.~Cl LOI I. Sc.1ion 3, DP Loclll 138 
C'lmrcl, 7.,S2~., 

C'ollittgtilhe ·y11m3g11ndry",\'l1.nJ!.hed I ?SR Sn>IT HigllWll)' 1.N )4 , DP 7.54~7J J,o<nl rn 

(' 0HiJ11,nll \e Timber B~dg• Via 2.356 8r,.1llt Beavers lslru,d Creek J, oql 1.,07 
Hil;hwny lld_jaccw. ro, 8Jtd 

lndnding. l ,ot. 11 OP 

J 1270S6 

Collingnll1e CollinJmUie l-f11ll 14 l:rnna Strec1. J. nt l, Secrion 11 DP Lo~al r,11 
758265 

C,-.tting,1tllie Collingulli,, Scli,'01 IS L rana su·eeL Loi 116, DI' 754561 Local 1.e 

hltps:/fNWWJegi slation.nsw.g011.au/view/htmthoforce/currenVep~2010-0378#sch.5 2/13 
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~ TllTAVi1lnlQ C'nrrawarnA Cemetery If) Cla1mmrrn RC'lru-i 1.01 no2. DP IQ7Z0~-1 r.o.:ol 145 

C1irrnll,m1a \.l lfn:ll\>111113 pt1h11..:- 70 River Srreer. 1.0! ., ,1, DP 7~0SJ2 r,ocal 11l 
School 

Downside SL Stephen's Yts Dmvr~ ide Rood Lot 68, DI' 751400 Local 147 

Pre~hyteri.-'\.11 Church 

n~wn:-ide Dow,tside II al I and :IB Dowi><ide Vi llage l. ofs I and l U , DP Lo..:-al 14~ 

Recreation Uroond Road 7514UV 

lh1e1Ju £ ~ell a Homestead. :!O Pine Uu.lly Road Loll, DI' 1D482Y4 LocaJ 148 

Ontbuildin~ and 
Smhles 

Euoona 'l'intbcr tmd Sbil> 199 B uyl@-' Road Lol 172 DP 7;0863 Luclil 14~ 
lluildmg on Rivonilie 

HubeJta .Ralfanowu 3Y l C obdert, Road Lol 104, UP 750863 LocaJ 152 

Eubena t ·omter Mule.Lo :;du,oJ 854 OIJ Narrunde,a Lol 1~2. UP 750863 Local 153 

Roud 

Eubt>ntt EuLcna Hall. Tmmi• 15,13 >UIJ 1557 OIJ Lots 21 7 ,uiJ 2 18. DJ> Loew 151 
CNat'> and kecreali0n ~arrandeta.Road 750863 

Re.serve 

El11Jcna Euhc11a Corruuu,tlty 1557 Old Namttidom Lot :l.J0. DP 7508o.l Local ISO 
Ceruro (ic'Jlllllt sdK>olJ Ru,rd 

Euw .. wrecuya Eum.myiwreo1£yh~ 394 Oura Rt"'d Lot 4. DPG14'MO Luclil 157 

Cc-llu.ge and 1Y2U 
Coll"{:.e 

Eono1t0rc\.'ltya N umcrallJi r.rll 8711 Oura Rood Lol 13. DP 75 1405 Luca! 1~8 

EWK) Jl<)ICcitya lllsl0unl0 158 PlllhrrMlS R0i1d LOL J. DP135712 LO<.itl 15G 

E llnOJtOICCrtya Ha,ocnylul SJQb Sbcd •17 Shcpl1crds Siilil~s Pnn Lut 1. DP Local 155 

Rnnd 109 1~~0 

f,nnon~,reen)'8. X11tTnJOllf, Wools~ed 47 Shepherds Sirti ,.11',, Parr Lm I, OP 9376/i~ (.ocal 1,,1 

and Shcarers' Qurutcrs Rooo 

Forc;it,HilJ Cov.-cll and Saxon 22 Cowclls Ro,,d Lot I. DP 57G22 I Local 159 
ramily Gmve~ 

r,,re;;t II 111 Timber RailwayRlidge- 2R O'Hehir.::RN.d 1.ot \ , l)P 9.10921 Lcii:-al I/Ill 

Galnre Arajoel Siding Urain M1~7 Arnjnel SiWn_g..,; 1.,11 1, OP 8 I 9~~J Local 16 1 

Silo, 

Uah.ire \\'agingoberembee ll 5~ Ce.ntml Island Loll. Dl'75456Y Local l6J 

t1ravei:: l'hlad 

Galore Wagingoherembee 1..:,g 11 51 Central Is land Lot 1, DI' 7.1456Y Local 13115 

Shed Rood 

Galore ilill Plain 8laclunniU1's B OS Genlral J:ihntJ Loi 59'. DP 754569 Luca! 16'.! 

~hop Road 

Unlore Galore Siting Unlo re Rood Lol 1, DP 11J3718 LocaJ 165 

Gnkire Oalore ll al I and tennis I~ and27 Jlall Rood Lot 1, 'ectinn 4, L) J.> Local Vi6 

Coto.ts 758427: Lei ? 1)1. DP 
!024143 

Oalore Gleni!illt Park ~lables IUIO Lower Middle !'tut Lol 51. DP LL1cal 168 

Ron,L 750:148 

hrtps:/fNWWJegislation.nsw.gO\l.au/view/htmlhnforce/currenVep~2010-0378#sch.5 3/13 



163 

11/11/2020 

riaJore 

Galore 

Ganmnrra 

Uregmloo 

Gregadoo 

Gregadoo 

GuntlyGunlly 

eu,nu,Ja 

fflll!Ullil 

Hnmula 

Humllhl 

JltunnJa 

lhmmfa 

Hnnmla 

llwuuln 

n nmnJa 

H1lnm1a 

HumuUi 

liumuhl 

Koori11g,il 

Kooril)A8) 

Kooringal 

wagga wagga Local Environmental Plan 2010 - NSW Legistatioo 

Kcicklhit~ Scho\)J 
(t<,m,cr) 

r,o.:nl 

Arnjoel llomestead 
complex 

4Yl 5 Stun Highway Lol 2, DP ll'.!.3'/86 

GannuUTa n lidg.? Crummrm Rood Adj.1.:ent fo Lot I. DP Lo.:al 
1865.,S 

Stone-Ruin ll4Y Ureg,idoo E:nsl Loi 1, l)p 80625Y Local 

Lload 

1,,•dale \\'oo lsliod 9 l,cydale Rood Lot 66, DP 7 723 I 1,ocal 

lvydal e ill lvycfale R<iad Lot 2, DP 333 1)46 Local 

SL }li.uiun·~ Churtll 16 Pioneer Avc11uc Lot 2,56. DP 757232 Local 

)lc,tr C'lll'\ibO.l Road Lot 3043, DP 1183659: Loew 

,mcl Humul• Eighl Mile Loi 1. DP 166695 

HumuJa R.cc1•c91io,1 
Grolaal Erunau;c G~lt.-s 

f..:Jcn\timl Timber 
ResiJena, 

Road 

GS C'ruck_ SITtcl 

lfmnnJa RecrcatJ.on 6() D01tgl,as $tre:e.t 
GrototJ aud Mtctil\/; 

RNJJU 

H\.1mohl Stal..it.ui 

nmnn.1a Stmion 

Wool~ltcd ru1d FitW < 

4 Humult, Roo<l 

-4 llmnnln Rca<l 

HOll\\JW Gill "JI Tc,u1ie 5 Mo•• Sil'CCI 
Club 

llnmnJa Pa::-1 Offi ce 9 late St ree, 

St Titefese Rolnan 1J 11,fou, Sr,rec,. 
C'atlmlk ClmrcJ1 

Union t:lnm~l1 53 Mate .Su·eet 

Lot ~G. DP 757235 Local 

Loi 6. Scrtion l. DP Loew 
?5852~ 

l.,>t 76, DP 757215 

LOI 15. DP 726206 

1.(11 I.S, DP 72fiZM 

Loie 7 tllld ~. Soc1ion Local 
14. DP 758529 

Lon, Section 14, OP l.ocal 
7:18529 

T,ot 6 Section 2. DP [,o<al 
58529 

LotJ., Sect.ion 1 DP Lo.:al 

758529 

llnmuL-1 t<em.er,ery PllSinllU Plru ns Road 1.nt 7304 . DP 11 .~5SOR Local 

l-lnmn..ln Pnb1k Sdmol :! I Schoc,1 Sr.reec 

$.ho .. :kcmo Hontcsleud ShockerutJ Road 

l .ot l , P P I 0'278RJ 

Lot J . DP !085916 

Cheney GrJves 301 Sl1ockeroJO R,,ad Lc,I 2., DP 10859 16 

f.0<al 

Local 

Local 

Kai,oclui .Railway 
llridge 

Tcrmis COlnts 

Residence 

H1111,c.Higltway 

5 ColOO.~Plllcc 

'•.tlagl\3 Wa~AA Gc11craJ Kootit,i,.>11 Road 
Cc:mclccy 

R,.1aJ rustnve. aJj tKenl Lllcal 
lo LOI I . l)J' Yl5-52 

Lot 003, DP JI 25971 Local 

Lot 20. DP 209513 Local 

Loi 7M,, DP !029·102 Lilcal 

l;ooringal Stahle$ anrl 509 aud 527 l;ooriogal l .nt I, DP 160 l:i.': ~"' Local 
W0<>lsl1cd l t'onuct·) Ro•d 7, DP S06S21i 

169 

173 

li4 

1124 

1123 

ll21 

11 22 

1125 

II J 

11~7 

11 211 

IUO 

11 32 

l134 

1133 

1138 

IJ 90 

!220 

l22J 
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l\oonngnl l<e,udence 2'i9 Lnke Albm Rorul l.Of I, OP J2J.):l I r,o.:ol 1z·n 

~yenmha. h,yeru11ha Sr.a1Jon 7 1~4 Jhune H1.g.hw.ay l.n! 10, DP 1021587 r,oca\ I I •I\ 

KyeamlM JJc,rL Plri:tlip Rt~td 71 54 Hume liigl,way Lot 3. DP 7 5723~ Loc.tl 1142 

(south ofKyemnba 
Su11.fon) 

Kyeamt-.i Kyerunha Angers 120$ I lume 11 ighwoy tot 66, DI' 7.57243 r.o.:al 1139 

Residence 

K)'e'11llW KyoumlrJ Souil1 7460 Hume Highway Loll, Di' ll20589 Local IL 4U 
Homestead 

Kyeamba Wandoo stone c.icccage .J.~ l hompsoo~ Rood P:,n Lot 26, DP Loi.:rnl 11 85 

7 '-4570: Ltt l , DP 

!181533 

LaJysmiU1 .RailW3)' st.1Li.a11. Shed. t"unniugdma Street Lol2,DP8 1985l Local 11 511 

Points and si,ting 

Lady,mtiU, Mctll<xlial C'lwrclt 14 C',rnau11gdtoo $llccl Lot 6. Sc,tfoJl 5, DP Lecill 1152 
758593 

Ladysmilh Sbtl.ioran~1er's 55 C11nningd100 SU•el Loi I , DP <,J 17 52 Local 1145 

Residence (fomterJ 

La'1}•,miU1 S, S11.vi~ur•~ Allj\li,an 2021 KcajuraRt•ad Lot 153. DP 757253 Locill l l46 
Ch,~cl1 

LuJycuulh St·bo(J1 Reb:-"idencc. J03 l K.e\g u.rn Rt,l:ld Part Lal 95 . DP Local 1147 
(fonner) 757:!>3 

Lady, mitll Gc~cJ111 srorc Md H 1')'eru11 ba Strce1 LOI L Secrlon 1, DP Local 111 8 

Rcsillcrb:C 758593 

LactysmiUI L•dy•miUJ J\,(CnlCJtiill 30 Kycru!ll>a SlrCCI Lot .1. sc,1iM 3, DP [()(,itl IU? 
Hall 7 _8593 

f.Ady:-mtrh Lmh10fien .¼ r,yemnhfl Street 1.nt IO, .(;ectfon 2. OP [,oral II , 1 

7585?3 

Lallysmi!I, Cluioch or OUJ' Lady Iarc om, Strec, LN J. DI? 96168:i Local l l 44 

Lacty milll Con,:rc1c Silos 9002 Tumoorumba Lot I. DP :tl985 l Local Tl 13 

Rnrut 

1.ndy~111ltll l'nhlic School Tyw,)ng Sfreet Loi 180, OP 7.'\725~ tcical II 5.• 

f,ake Albe11_ Re~dence I 7 Craft .Stl'eet J.nr -:, OP ~S6}i77 Local 122,1 

I.ate Alben. "Re~idence 42--4 .. 1 Graham fitree( l .nt 1 ~, S"'-ctk,n 2, OP f.o.,al ,:v 
758594 

Lili Albert Residence >9' Uralunn SLreel Lol S'.!, DI' 8289!16 Loc-.tl IJ~ 

Lai:, Alben Kesiderwe J Jnglis lilreel Loi l, l)f' 827536 Local l2J6 

Lake Albecl Jle<ideru:e W3 Main Street Loi 2, DP 593664 Local 12·::8 

Lal:c Alben s, Pctcl''a f.)igli<aJt 109M!lin Street L<lt 3, Se<tion J, DP local !229 

Ch1ocl1 (fom icr) 758594 

Lower TurL·uw:1 B u1.ig::m1l>ec. 63 Muudurlo R,>ad Loi 1, DP7l24G0 Lucitl 11 8 

L1JwcrTRn.:utt.a Luw1.-r'l\11tuttt1 6~ MunJurlo Ru11J L<>l 14 5. DP 727789 Locill 12.1 

C'oi11cre,;• 

h~ps:/hlwwJegislation.nsv,_gO\l.au/view/htmlhoforce/currenVep~2010-0378#sch.5 5/13 
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1,rtwerTnrcnr.m Lower Tar.:ivJa ~1 Mnndaifo Roacl l.Of l . OP 1 1·24~0 T.ocnl 11 9 
Sct1Jcnlclll, Site 

Lower Tm-ct11tn Remains: of Adelaide 63 M w1dar)o RQad Lot l~Z Ol' ?57'.'lS<J Lo-::al 12:. 
Rond (fr,rmer) 

Lower Tarcut.ra Stone C11Jve11. fi., Mundarlo Rl"lad Road re::::erxe. adj11Cent I.Qcal 120 
t~ l.,c,: I, DP 7 12'160. 

L ID-38:.92 

Mangain Mang.ain Reserve 45~ Roping ~ole Road Lol 38, DP 7511841 Loo:tl 17h 
:=i11\)nti ng Range 

Mangopln11 MangrJllnh I h.11.el J9 Aay li :::: Sr. re~ l ~ot 1<1, Secti o11 19 , OP J.ocal 11 ~0 

75864Z 

M:mgoplah 'lore (fOIJller) and 37 CoxStreel L~ 10, .SecLion J2. D P Local 11 61 

Re1.idence 7581;4'.! 

Mangoplal1 Cene.ral score :tnd 4 J Cm:St.reel. Lot 6, Sectio n ::!l , OP Local 11 5'1 

ResiJenr~ J ;M642 

Mangoplnl! Mar1g0Jilah Slulion JI .DH.tk.WY Streel Lot 3, DP 75455"7 Lota! 11 56 
tomplex 

Mangopl:ih Mangoplah Silos and 6 I Dorl ow Streel and Lots 3 ru1d 12. Of' Local 11 55 

Siding Sloro Shed 174 4 Mmig<i>M1-TI1e 227609 

Rook Rood 

M:mgoplllh SI Mi d wel Arcl1a11gels 4.0 Ka.ne Slreel Lol I, Secri<>n 9, llP Local 116~ 

Roman Cat.holic 75864~ 

Chto<l1 

Mm1gopM1 M:u1gavlw1 H• ll 14 Kyeamba Street Loi 257. DP 7J t079 Luca! 11 57 

M•ngoJ~"" J\-hn,g0jllal1 Public 4 1 Kyear1lln1 Slrcal LOI 4. Sc.-t.i,m 10. DP Lucal u;s 
School 5864 :. 

Man~oplal1 Scots Urlitill.~ Ch1u'41 50 Kycamba S1rcc1 Lots I and 2, Section 2. Local 11 59 
DP 75864~ 

M1n1guphlh KUflll)Jtin I 270 M!U'!',:,Plal1-T11e Lot 2. DP 604 3~7 Lucal 11 63 
RudR«1J 

Mm.on~ Deejm~IQT \V()oished ~215 O)d "191)Til)(lero Lot ~6. DP 75nS."1 Locel 11,; -; 

1111.dWcll Road 

i\11)l(lt~ Hon,cetc!ld and SMd 521 5 Old N811'1111dora LOL I. DP~ 0S5-1 Loe-al IIM 
C=Jll.ux Ro•d 

Mn'<"'ell Fleer,wf\C\d.and .A.lnl\1nd 101.'5 o •n ri em; Creel; l.ot 99~ DP 7.545fi'.l J. ncal 11 67 

Qrchard Ro~d 

Mll.'<WCU Liu le Sandy Creek JD 1.5 0 '8 1ie11s C"fcek Ltlt JOO, DP 751565 Local 1168 

Sh\b COU•~C iu1d R~,1<1 
W°')l,:;he<l 

Moorong Tobncco Ki ln 11~M<N ickleR oail 1.N 3. DP7 1•1·162 J,o<nl 11 70 

l\1 ()0(1)1)g Moon.:,,~ 5t,:11jl"m R1tin,:; 2;\fl Roa~h Rl"f>d 1.~t fl, 1)1' JS J991 J.oql 11 ~9 

Monnr Amllin Ml"ltfl[ An.~tin 22 \Vormnin Avenue 1.ot 18, fJP 2190;111 J.ocRl 12:JII 
llomestead (former) 

Nttrrandera .n~rembed Weir 5749 Old ~:uxandera Lol 1, DP 750854 SL:ile l] U9 
Roncl 

Nonh Wa,gga Wagga ~pringfield :i I f"iae.;t Street Lot ~. OP 82088 I r.ocal 12J I 

hrtps:ifN'll'NJegislation.nsw.gO\l.au/view/htmlhnforce/currenVep~2010-0378#sch.5 6/13 
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Konh Wnggn Wngga "Re!-Udence 21 Clardh1er Sr.reer l.of l~, DP I0R.'ilJ2 J.o.:ol 12:t·2 

Kon.h ·,,;aggn WAM• Re~1ctc11ce 9 J21lGnrdifl.er Sr.reet I.of 11 OP 17846 1 r,oca\ 12'.lR 

1-wrLh Wag'-'" W,igga Norlh Wag_l!ll PrinlllI)' 1-t ampJen Avenue Loi 2U'-IA, J')JJ 7:H42: Local 1:34 

School 

NQrth Woggn Wag.go J{esidence 32 ll ampden Avenue Lol 13, L086179 Lo""1 lJJ5 

North Wagg:, Wagga Police Slation (former) 52 llampden Avenue Lot. 11 D P 997 1J3 Locol 1236 

Korth W8!,<s,, w~a 1<orlll Wa~p_., Wagp,a 76 Hampden Avo11 uc L(>l 5. DP 771458 Local 1237 
Hall 

Nt.:lh Wagg,i \\·,igga Ttw MillHw«• HJ H1:1111p<le11 Awrwc Lol 15-1. DP 751422 Loew 111 7 

K,,nh W•g!"l \liigga $1 Mllly's Allglic,i1 15 William S1reo1 Loi 15. DP 1094892 Loew 1233 
Clmrcll and Hall 

Obcnie Crce.k Galvt11 G.nivc 21 Obomo-Ull)bOJ)lO Lot I. DP 8'17,58 Local 11 71 
Road 

Obonte Creek. Jwtcy Hntvey's 24 Oben1e-Umb"'J<0 Lo:,1 1. DP S.17358 Uelll 11 72 
C()ll!Jllea)1(1 R()Jl(I 

Otllbuilditw, 

ObcincCrcck Obcme Teruiis Courts Wca1brookRoad LOI 7003, DP ?66?7 Local IJ 76 
•nd Sd1ool Sile 

Ohern< rreek ()l,erne Flall 244 9 Westhmok Ro11tl I.Of 7~01. TJP 961i97 r.o.:al 11 74 

Oheme.Creek nnrd'\\--e ll J'i'ami ly 2607 Wem.hrook Rond l.ot I"..\ DP 1061884 Local 11 7.1 
CTrsvc~ 

0 1;,cme Creek Oberne Hqo;e R11ln 2~07 Wcmbf()()k RQ11tl !, of 13, DP IO~Jlllj I Lo<al }1 7'\ 

Ubeme Creek. DeUJ1ave11 Homestead 53 Wil.kiJ1!.ons Road Loi I, 1)1' 566995 Local l l -,., 

Clura Scot - Church '!A Alfred :;b·eel Lot3~5. UP 751C3 Local 11 81 

Clum UuraSlation 2052 uura Road Lots 13 7 IDld 138, DI' 11 80 
Homestead 75B97 

Pu!Mup Pulletop Shuion 168 B 1JD:andil!U1 Roud PiutUl8. DP 754564 Loet!l 1182 
Mamiger's. C'ollag.e 

(f011T1e.rChapel) 

Pulletop Sl011e Ruin WesLby Rood Lol 113, l}J>754561 Local lll!ll 

Pullctop WinAclo Yards Wcs1by R011d Loi 88. DP 754564 Local 1187 

l'ullotoJ) Creasy Fam, ll'U Wcolb)- RoAd LOI I. DP 397?32 Lo<.111 1183 

Pullolop Kr1ox UJli<..YJl ChUl\:h 11 22 Wc81uy Roa,1 r ,u, Lot I. DP S.'2673 Local 11 8·1 

ROWM RoW8JL dwclllit)' 6910 Holbrook Ro•d PnttLo168,DP Local 11 89 
757246 

Tar..:nua St c,,)11mon·~ ,\ 1 Arg.e.n, Sr~·ee, 1.or ·:(19, nr 757255 J,o<al 11 91 
l'rcsbi,1ertan CJ1urcJ, 

Iarcuua 1nt1;1nu11able Liquid Bc1» Street Lot J,,6, DI' ?57255 Local !192 
Sr.ore 

T ai"i..'11ffa Tnrcutt.a R-ai lway 5 C'nmatmva Road Lot 1(1, DP 1090464 Local !2011 

Sra1.fl)n C'omplex Shop 
(loo»cr) 
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Tari."lltta Slah "01IJ1ge :W Cynlhi • !'lr.reet l ,N J. Secrion iij, OP l,o.:nl 11 9-1 
rs9;3 

Tarrutla CQm1gated Iron 42 Cynlltia Street Lot 8., Section I . DP Local 11 ~3 
Cottage 75895.l 

Tan.~.ta Tnrcut1.a School J I Gres.ham Su·eef. Lot 6'2 , DP 7.57255 Local 11 95 
Re~iclence l$1l1llfh eurll 

Tarrmla 'lnn;ulla Railwuy 1-1 wne, ilighway J.. ot 2945, LJP 118:!441 Local U!IY 
S"'1i.>n C,,mple.x 

Tarcntta 'fennis Courts and I lmn.e,ll ig_ lrwar Lot 730 I. l)P 1154~57 1,o.:al 1207 
n rearlea1 8porti::g.rnnnd 

1f'drtUlt:J 'lhr~ulla H~tel 4504 Hume Higltwa} Loi I, DP 158892 Local 1112 

1\1rrnll• 'l'hruulta hm (ft .. lIJucr ) 45H Hume l-figl1way Loi 3. DP 158892 Luca! ll Y8 

Turrulla HamlJle<lon Home~leud 4557 Hume Highwa; Lot 71. DP 115334,9 Stnlt! 11 96 

furt:utta !lamWeoon 4;51 Hun·,e HighWll)' LOI 71 , DP 1 I S.3349 Local IIY1 
OUlbuildilll',S 

Tarcutts Eliwbclil Nll)'CJll 1615 HU OJ\118 R.:,ad Lot 122, DP 7572'15 Locsl 1202 
Gr•vo on "College 
Creek" 

Tai-cnua Torcntta Honse 24~8· J-lnmul• Roon l.OI JO, DP 116 1113 l.c,,:a l r:o 1 

T$f'l."111'1SI Toon.aa H<>Jn~e•d .l LowerTarcwr~ R<Xld lot~ I, DP 11 3221 ~ Local {2ij'1 

T9fC1 DIS TQ,,ri,ga Shearers' 3 l,owc11 TAfC'll(la R~t l.ot n:?. DP 7572'55 Ln,·al 1201 
().u>lltcrs 

Tar1..ilfta Wynyard Woolshed 11 7 Lower Tarrnua Lot 4, D P Hl-1~8 IJ Local 120) 

Rnad 

Tan .. "11t1a C:hjnei::e (1e~rfn_g. Site I SR M~.c!S '111.ll y Rllfl<l l .ot 19 1. rJP7:-;7~i."i r.ocal 1206 

Tarcnt.ta Nugent Fence~ l~(IWngems. RNld 1.M 1ft , DP 7.57:jt r,0,:,1 11 1~ 

·rarcu!ta William J~Jn, Nugent B U "~ugenls Road Loi 51 , DP 757254 Lucal JIJj 

Grave (re located) 

Tarcutta \Vooden Gnre 130 N1igents !load Lot 1~, 01' 757254 Looal 11 3' 
(l .lmbang,, ViUagec) 

'J\,rc,utla CBC B,atk B uilJirig 20 Sydnc~ Sirect Lot L DP 309524 Local 1215 
fom1er) 

'l'arcu!ta 'l'.in:ulla Skve :J4 Sydney SC!-eet Loi 4, DI' ~27896 LCICnJ 1214 

'J'orcuf.ta 't\m,ulla Memori,d I !all 26 Sydney ·Street LOI 54, DP 757255 Local IZ13 

T8fCUUa Poor Orticc (lomtor) 28 Sydney Streer lot2. DP70870I Locsl 1209 

Tarcuus COIIll~atcd IroJI 5110p 37 Sydn<y $(!'Cc1 Lot I. Sccrion I, DP Locsl 1208 
(l\mrlcTJ ?58?53 

Tui:<utta St Fnmcis Xavior 39 S)ilnc;y S11:cc1 Lot 1.. Sti:lit'Jt 1. DP Local 12 11 

°l<Olllfll\ 'rirJt()JiC' 75S953 
Clttircl1 

TamJUa House and Sl0t·c ~ l Sydney s=, P•n Lot B. DP 380?15 Locsl !2J O 
(founcr) 

·n)e Gap hi tr.egc•ra Schoril Site JSO Colonels Rood 1.,>t 75, DP 7508.10 Local r21s 

hijps:/hlwwJegislation.nsw.gO\l.au/view/htmlhnforce/currenVep~2010-0378#sch.5 8/13 
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l11e Gnp r 1owerd,1le ~c-11('1\)J ;)52 Ji1 Mverdale Rr-nd l.Of 1·27. DP 7;j()~fi6 r,o.:al 12 16 

TI,e Gnp n,e Gil[) I ~all Sir,e 7 146 C:ap lfnll- l. c>1 133. Dl? 7.>0l!li6 r,ocal 1217 

'l'enni-. com1s Coolamon Road 

The Qtlp Moreton flay Vig 1942-Tlie Gap Road Lot 139, D1' 7'.>0863 Local 12 19 

and adjace1u marl 

reserve 

"J'he !lock Uld<.:ulm;;fey 314 OIJ Statfonftoad Lot '.3. l.)t> 10-17, 49 Local t.:!84 

TheJlock Oillwnagq 3 71 WarLle Hills Road Loil, DI' 577969 LO :U 1166 

"J'w.--.y l'urk. Wagg,i Wugga 26 8ourlre ~ll~et Lot 1, 1.)1' 62;:<8 Local 12% 
8howground, Kyerunba 

SmiU1.H.all and 
Orancl,tm1d 

Turvey Par1.. .Residence !13 95 l:l ourl;e Sb-eel Lol 2, l)f' 39038 Local 1239 

Turvey l'w:t. Wagg;, Wagg.a I ligh 36 (.;olerrmn Street Lot 5, DI' 1225v1 Loc:tl 1248 
Sdw,,I (191 7- 1930• 

liuilltir,g; 

1 utwyP>nt. R.e':OJence 46 l'olem,m S treel Lot 3. DP 17039 Local 1116 

IJ.'uc·vey Pw:k.. Rosi.Jenee 48 Coleumn Street LOI 121. DP 11?98:< 5 Luca! 1240 

Tnn-ey Patt Residence 5() Coleman Srrce, l.ot 7, DP 1103176 l.n<al l4 0 

nuveyPl!J:~ llesidence 52 c~,1e1nno s,,•ee1. lot A, DP 33.,oso Lo<~l {2-1 1 

Turvey Par!; "Re3i.cb::ncc 54 Cole•nfln Srrce, I.of A, DP 3,1~571 f., Ch.'81 1212 

1)11ve1' P11rk Re~\lcnce JBO 'olcnt3'J Sr~ef T, \'lt 8. Soc t. DP IZ7S~ Local 12,13 

'fanecy f.Jttrk_ .Residem.:e 1 tl8 C.:ol emlln SLreel Lol 4. Se< I, DI' I :786 Local 1244 

Turvey l'art. Ml l.:nn <.:mwen~ tdnwn~-Streel Lol J. ill' 5431!1.) I Local 1260 

Chapel , I l.ig h School 

~ndGl"C'l1tll'1(., 

1 ut;-.y !>ark. Jlesi.tlence I (J rarnh'lew ... ~•erme Lots 11 and 13. SeL.1ion Luca! 1247 
3. ill' l 4383 

Turvey l'ar\:. Charles Stw1 } U I le ly Avenu,, Lot 2, DI' 1183166 Looal 1345 

Unlve~it_y .South 
C.:umpus 

'J'urveyPmi:.. Residence .1M acleay s usee.t Lot 7, Dt> J'.'3:<3 Luca! B OJ 

· l'urvey P.irk. RegJence ~O Marleay Slreel Loi H. DP 37'.'.212 Local l:?49 

UranquiJuy Liquid l!xplosiv~s 88 Hanging Rock lltr,1J L OI 11. Dl' ~8780 Local 1287 
St-01~ 

UrH!l(l,lti.JUy Unn1qu..imy C'cntelct)' LuJ:;)ldi11 R,~td Lot ?OIL DP 1002160 Local 1286 

UnlllQtlilu r St Plllrick' s R0tni111 22 Morgw, Streel LN 3, Sec 12. DP Loc.J !288 
Calholic Church 759024 

UraftQllillcy U{9llqllillt)' (;eneral 2fi Mnrg;i.n Srreet T.nf A, DP :)~0:1 [·2 Local 12\l(l 

Sto11: 

Urru1quiJuy Ul\!!lQllimy Gencml 2G MC11'~ 8Jl Slfl!Cf l.ol A.. DP 3,rn,12 Local 12?1 

SLol'u Po~1 Bu.wl:!: 

hltps:/hlwwlegi slation.nsw.gO\l.au/view/htmlhnforce /currenVepf-2010-0378#sch.5 9/13 
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t J rn 11q111 nr.y tJrnnqninr.y Hotel Jl)-;l-1 M orgn 11 s,reer, 1.01 I, Secrion 4, T1P r.o~nl 12~9 

75902 1, 1.C( 2, 0 1' 

660466 

Uranqru.ns;y Trinity l.nthem n 4S 0,(\1nnor Street l..ot ~ OP 529"51)0 l.oC'al l29~ 
C'l11ircJ1 

! J ro nqulncy St Cut11berl'• C'Jmrcl1 5~-.52 O'('Q1Uh>rS1seet. T.ot13, Dl' J9l9.53 l ,oi:Al 1292 

of England Church 

Uro,•1ulJ11.y Memorial t'\ve11ue Pearson Stree1 Road reserves- adjacent Loo:tl 13114 
ro I. .. ".<~ 1- 5, Section J .. 
01'75902,f 

UrnnqU1Jty lJ ranqui111y Soltool Pearsc1JL Street. Lol 18 1, 01' 75456 Lo al 1: !f'I 

Urnnquinty Uranquinl y Silos l?emscn Streel Loi I, 01' 819YUU Local 12% 

Uran<[ui:ru.y Ganawmra 41 i:>earson Street Lol 2, Se,:Lian 3. 01> Lo~al 12~4 

759(124 

UnlllljllirUy Ur.inquull)' Hall 55- 57 re.,,on S1,cc1 Loi 4, Sc,·LioJl 3, DP Locitl 1295 
759024 

UranquiJuy Wyadm GFJVC Sile 12 South Boundaty Lot 48, DP 754563 Local JJ85 

l~oad 

Urw1QuiJ~\' Wi~C Grave 4•19 Unu,quirll y aud Lot 1, DP 121510 Locitl 1298 
Cross Road 

Wagga \l.\1gga Urrion Club Rl'tul 122- 1'.!4 B•ylis Streu! Loi l DP 217M4 Locitl l?S 

Wagg,, \11.igg• Pl.'1.<a Tiu:•trc 161- l 69 Baylis Street Loi I. DP 7983i0 Lccitl N4 

\Vagga \\.'agga \lvk Preci11cr. 24.:1 RtJYl i~ StJee, 1.(1! 133, [)P l f\o.9 142 r.ocal 125i l 

Wagga Wagga ('\111ncil Clrnmher,f 243 Boylif< St.rcet, I.of 13,l. T1P I ij09 I 1·2 f,OfHl (8.l 

(tooncr) 

t)y'ag:;a \V'.tAAB- Victory Mcntodal Comer Baylis aud Lot 10·2,1, DP 10,1 682 Local 1250 
(1a.rdem· Morrow St reets and Lors 7026- 7028, 

DP IQ1.l6~1 

\Vagg..-i Wa.gga, Re;;iclence 7 Heanty -Poinr; Ave1111.e T. 01 1~. DP 192~3 !.ocal 12:i" 

Wagga \\"aAAa F,e~Jdc,1ce 19 Bet1v1y P0inr. 1.ot t9 , DP 31.1094 J,ncaJ 12~•2 
Avenue 

Wagg.a \'<llgga Semi-detached 1 Beckwith 1 Lrea Lois 1.9 22. DI' 291{1 Local 184 

Re~dence 

Wagga \\lagga StJMn'r- Ang,lican Chnrch St.reef l .nt ."i •• i;;eaion 4.'l. OP r.ocal IIIJ:\ 
Climch 759031 

Wagga \\\lgga !:it /\ndrew's ~·lanse 5 C::bun:h SLreel Lol 6, Section 41 , 1.)1> Local 1113 

7590) 1 

W~-iWagga nishvp, II ouse 9 Clnm::h Srnet Lot 7, .Sect.ion 41 , DP Local 111 5 

7591)31 

\\'agg., Wdgga St Michu.eJ"'l-1 Y Ctmruh Street Lot l 5tc'lion4l. DP Local 111 5 
Presbytery 759031 

Wagg., \~a. UJuistian n rot.hers 14 20 Clmrd 1 Street Lot 1, DP 11Ul,3,l6 Local l:?5j 

Higll Sdwd ,u,d StuJr 
Centre (R'Il!1er 

Monastery) 
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Wagga.Wagga ~. Andrew's CH)~ su-eer l .ot .5, Secrion 4 I, OP J,o.:nl II I} 

Presb)'1.Cri•11 ClturcJt 759031 

Wagg;, \\11~• l)ri.lj JlalJ !Jacker Street Lol 2, D P 83058 Lo-::al 1~56 

Wagg;, \\l:Jua I ·omter Docker Street I Docker Streel Loi 2, DP81 839l! Local 1251' 
Railway G::irehon,:;e. 

Wagg;,. \'lagga Re~~nce l 8...20 Docker Stree, l, ot 45, DP 15274 r.o.:al 1258 

Wagg,, Wagga Fonner C<.n101· Stt'te 130 Dc>ckcr Streol Loi A. DP4J8413 Local 1259 

WugJ;>I V.~gg• .Re~Jur:u.:o l ~G Docker Streol Lu! l DP 634448 Local 139 

Wagg,, W•~• l\t1uo,1mbiugoc 1\-lilling 50--82 E<lw..-11 Su·ecl Lolt:'..Dl'U78 ~4 7 Local IIUO 
Coo11rdlly Hour Mill 

(£l.,u11or)1u1\l 

C.JuLLtrilJiI,g, 

Wagg,, \\~gga Former Conwr Stt're 135 EJwm-J Streel LOIL DP 12196 Local 12G'2 

~·agg,, ,v,,g.,a Soulh Wnggu Public 140 EJ,.,n:J Street LOI'.!, DP 882714 Luca! 197 
School 

Wag;., WaAAa Wagl\9 W9!'ga Ba;;c 260~~89 Edward StreCl Lot 13, DP 65913't L cal !26J 
Ho,-pj{aJ (c 1960 

lruildiJig} 

Wagga Waggs Residence~ 16 Tllc F,aplanane l.OI I, DPs_. 351 (.c,,:al 187 

Wag:u> Wagga llrcwo-,y (tormer) 22-2-1 The E-<pltllladc lot 1, D P 1034723 Local 18~ 

Wagga\¼!gga Croquet C'lnll 25- F11:zhr1rdmgc s,rccl l.~tJ13. DP IQ 11171 Ln"'Sl 12M 

w~~ \\'8.gga Reii\lct'itial F\RIB 40 FiJ.zltWilltigc StrooJ 1, N I, P P 100391/l Local 121:7 
•iwilstone Court~ 

Wagga\~a tran,pden ll ridge Fil nnamice Srieel LN 6, DP87.5.116 J.~al 1gs 

(remetns) i,)1cl11d.ing. 
mctlll pylonll. bridge 
abur ment and plaque~ 

Wagga.Wagga Street Direct,ory and A<!j aceu, l.u I RoadRes.erve. ocijacent 1,0.:al ,;.;~ 
Palm Treei:'I fii'(11nm11ice Sr.ree,, ro 1.,,-, 1 . DP I O~.SS.l.l 

Wi,gga. \\'aAAa 2wn Si,-n M- 2() FitJinau.rice 8PMS 19 Lncaj 12/i~ 

Slree,1. 

Wagg.a\~~• l\N:.C llank (f,vrr1ci1 44 r.itznnrurice Streel Lot C, DP 89682 Local II \•~ 

Wagg;, Wagga JJa,;;L Offh::e ( foru1ef) 49 51 liHzmaw1ce Loi I, DP 776578 Local 11 (15 

Street 

Wagg,, W•~• CBC Bunk (li.mtcr) 53- 55 FitL1ru.mrice Loi I. DP ~05502 Local 1106 
Street 

Wugg,, \Mlgga CoUJlUouse 5 7 Fi.tznraurice. Slreel LOI I , Secuon 39, VI' Local 11 04 

759031 

Wagga Wilgga B8Iton; Rcat11unnll. l43-L4i Fitallauricc Lu! L DP100 !99 LocJtl 19G 
Street 

Wag;gu V...Ugga. C('me:t Slme anJ 105 Fon1yu, Street Loi LOP 534783 Lu •al 1270 
Residence 

WagAQ V.'9AAa CollillilI'atk BJ F ou,yu, sti:c,, Lot l . DP l5'il72 total ll02 

WS!\;it Wai;,~a Water l fOU/!ll Ow,isiJc 132 Poo;ylll RoM rcmvc. aqj..:ctrt: Local 1269 
Slrccl to Le 707. DP7 57::49 
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Wagga. \Miggo 

Wagg. Wagga 

Wagg;,. W;igga 

Waggu V.\Jgga 

\Vagga Wagga. 

Wagga Wagga 

wogga Wagga 

llnd,nnih1inB F;:) fi'ox Street. l.Of I, PP 7971)6R r,o.:n1 

Rei.ulcnc:e I 0~ J.\'IX 'Sn'ect. I.Of 1, OP H~96S r,oca\ 
·~Moonbiana" 

Residence (furmer 109 ~ox ·ttee1 LOI 10, Section 48. Ui' Local 
llome \)f('ompa.<:i::ion) 759031 

Headma5-te r•.::: Curn--ood Sere.et l~C\t 9, Seer.ion J6, DP r.o.:al 
Kesidence \fC'lmer; 759031 

8hcys 9 ] J U UI\\root] Streel Lol l , Di' 73827 LocnJ 

Wagg,i Wmerwork.< ~9- 91 liwnm td Lol '.l, l>l' 540063 Locnl 
Avenue 

C,uuny llillUhl Palm J ululS(OJl Strccc Lot 70 12, DP 1043Gll0 Local 
1.i·ee~ (ull'I!g ULe 
lag(10U ) 

'l.MicbaeYs I{orrum lU JClhns<'n Street L ol 8. Se<lion 41. Ul' 

C&tlwlic C&Llibdral 759031 

Wesley UrallngClmrclL 17-21 JoJ01si<,n $(reel Loi 3. DP455778 

Dqwtmc,~ orL,nd, 26-23 folo1slon Sm,cl Lot S. DP 4 79;7 

-8uildutg 

LocnJ 

Kye•nthR Shiu, 8Jld 30-32 Jvlu1;;ton Su-eel l.,>I 110. DP 1 l}l 1?7/i T.o.:al 

MitcillJll Shitc Office 
Buildutgs (former) 

Bryuu 1 Hmnihon 38 Julm-::lOJl St.1ue( Loi I. DP 666009 Lusa! 

Offices t f.,rn1cr) 

A1nbiiliv1ce Su1uon 51-58 JOllllllk'Jl S,rccl Lot 2. Seaton 38, DP J.<>eal 
?59031 

RcgjJcH!,'.O 77 Jolull!I<« Street Lot l. DP 909700 Local 

Re~ufence 79 Johnr.,on SJ.reec 1. M l, DP 90971)1 Local 

netmore I l·oLL'-e, 44 Ki ncajd Street I.OI 1, 1)1' 12450 I Local 
Re;;ictence 

Calvnry Hospjl<J] anr! 22 (,ewisham Awone I.of 1, PP 1 IR61 I I 

Chapel 

Raeeco1.u::se. G l\."'ftlfl of Corner l\,Joorong and 
Ruildings: F.m.ran..:e Traveo; S.treet,,;; 

Bnildb1g. 
J\dministrariun 
R1uldl11g.. GrandRtAAd, 
Chamr-e~,c 8>1r~ 
l'ubliCBllt Pltblicwl",s 
RoQl'.h~ Two l( i(l~ki,, 

F.:,ur1utin 

RobcJHOJIOV81. GQICS l\'fO!)t!lJl $1Jt01 

and TU'.kcfBo~cH 

Comer Sh"lre and 
j<e;;)lit11ce 

94 Morgan Sr,reer 

Lot Z OP840HF; Lot Local 
110. DP6:S01l1 

Lot 7069, DP 101.1666 Lo"91 

I.of I, DP ~82.W7 tocnl 

Fire S1atioull11il<lii\!l Mnrmwand Sheppard 1. 1 J . DP 1079639 

!lJ\d Rcsidcncu tf(lfJlt¢rl Slt'COI~ 

Residence 4 1 orrcwr Street Loi C. DP 139186 Local 

hrtps:/hNN,Jegislation.nsw.gO\l.au/viewlhtmlhnforcelcurrenVep~2010-0378#sch.5 
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Wagg,~ 11/agga 111e Manor .18 MClrrOW Street 1.of I. PP 9966 r.o.:ol !SR 

Wogga Wagga ~011111 Wa,gg_a TenniR -10 ~ ter.· Avem.1e l.OfR 11 2, U end 14 , J.ocal 1271\ 

Club Sect.ion 78. DP ~59031 

Wagg;,Wllfill-3 l'alm Tree >\venue Peter Sttee1 Road reserye Local 1280 

Wagga \\'3&\a J{esidence (fonner) J 02 Peter Su-eel lol l , D l-' 6435- Local ,n 

Wagga \\\igga !lest &reel Rail way 9• Rai lway ' treet Lot 2, DP 10061 40 Local 1254 

Galel1-t•usc (fonner) 

Wugg,, »~gg• .Re~Jurlte (JbrmerJ .20 Si:nauons Sln....il Lull. DP65l j90 Local l'i9 

Wagg,, W•~• ..RHi.lwuy Shlliou t11u.l SlalionPhu;c Loi I. DP 1041553 Sh1h: 1~8 
Yard Group 

W!IJ\~ Wagga Sl))f.lOJltllatifCJ'B 14 Stall on Place L~t 11 , DP 10131 09 Local 199 
Ril,ii!Cm·o (fomlct) 

WB!<J!,11 W11gga. Police. Sl kliou 10-20 Slutt Strccl Lot I. Sc"io11 39. DP Local 11 20 
759031 

'.V~g:µ, \\'AAA• ( \)u~e 166 Tart:1UfA StJl:Ct T.01 I, PP 771164 J,ocaJ 128 I 

Wogga Wagg•. Resirlence 21l I Tsi rctvrn Street 1.r>t I. TJP IOS-171 I Ln~Rl 128'2 

W11S."-'1W\\gs~ ~ i veri 1,e CJ11h 2._\ I T8rciurn StJ-cer, 1.ol I. DP7~$.¥M T!o oca1 l7:~ 

Wagµ \l'agga f,1ecuical S-n1)starion I 0.- H Tile EsplallAde l.ol I. DP I 079639 l,ocal 12~1 

Wugg;, \\\J~a Residence (.former> 64 Tompson Street Lot .'I.. IJl' 322416 Lo~aJ IYJ 

\Vagga \.Vag.ga TerrdCe Buildntg ltJ6 l l(J 'J'oinp~,0 11 Lol I, SP 4237$ Local !Yo 
StJe~l 

Wagg,, \~a Dorset COilage 14 Trail ~'I.reel Loi IJ, DP J31 )6Y(J Local 17S 

Wagg,, \\\tgg• HiJUt:IC: ,10 Trail Street Loi I., DP 86171 Local 1118 

W>1gg,, Wagi;a R.u!ri.dem·u 48 Tulil Succt Loi I . DP87!069 Locl!l 1101 

Wc,tllr"'1k. St AlUll!tS Lucas Wc:ilbl\.)[lk "Road Lot 72. DP 7Sn l5 Local 1178 
Memorial C.hurch 

We<.ihrO<l W..,hr111>k 1'\K; I I ~O Wc,r1)rook R nod lot 10 1. ()1' 7~72 15 C. ~81 11 79 

Buildu,i; 

Wc&by Wc--;tby Rail way Westby Rt-.ad Loi I. DP 1009625: Local IJ&; 
Suuion and n 1nuable Loi 1041, DP 1164534 

Sile 

Yiimgnndly l'OJJU1\<zalama ?3~ Smn ffighway Lot ~. DP 7~Z7-1 l,ocal 1299 

'l'ilrra!;111,,by Yaro,gmtdry School l-13 1 Sb111H i)\ltWll)' Lot H 1. DP ,yt.:;7 t.ocal 1300 

(fomtCr) 

Yarrag11nd1y c ,,11.age 1810 Sh11t 1Ugl1way Pan Lot 1,16. OP Local IJhl 

75:1573 

Part 2 Heritage conservation areas 

Name of heritage conservation a rea Identification on H@•iJ•gll..MJII! 

W(l!;gQ WaAAa COl\801','\lliOJ\ Arce, Sh(iwn \>y ij red Outli110 Wit)l rod hlllL'IU!l!\ 

https:/hNtW.legi slation.nsw.gov.au/view/hlmWnforce/curreol/epl-2010-0378#sch.5 13/1 3 
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16 April 2020 

Prafulla Bahadur KC 
Project Manager/Engineer 
Transport for NSW 
193 - 195 Morgan Street 
Wagga Wagga NSW 2650 

Dear Prafulla, 

Transport 
Roads & Maritime 
Services 

Preliminary assessment results for Marsha/ls Creek Bridge Widening, based on Stage 1 of 
the Procedure for Aboriginal cultural heritage consultation and investigation (the 
procedure). 

The project, as described in the Marsha/ls Creek Bridge Widening Environmental Impact 
Assessment Minor Works and Project Review of Environmental Factors (REF) Brief (dated April 
2020) was assessed as being unlikely to have an impact on Aboriginal cultural heritage. 

The assessment is based on the following due diligence considerations: 
• The project is unlikely to harm known Aboriginal objects or places. 
• The AHIMS search did not indicate Aboriginal objects in the study area. 
• The study area does contain landscape features that indicate the presence of Aborig inal 

objects , based on the Office of Environment and Heritage's Due diligence Code of Practice 
for the Protection of Aboriginal objects in NSW and the Roads and Maritime Services' 
procedure, but, the cultural heritage potential of the study area appears to be reduced due 
to past disturbance. 

• There is an absence of sandstone rock outcrops likely to contain Aboriginal art. 

Your project may proceed in accordance with the environmental impact assessment process, as 
relevant, and all other relevant approvals. 

If the scope of your project changes, you must contact me and your regional environmental staff 
Dan Francis (Ext 76634) to reassess any potential impacts on Aboriginal cultural heritage. 

If any potential Aborig inal objects (including skeletal remains) are discovered during the course of 
the project, all works in the vicinity of the find must cease. Follow the steps outlined in the Roads 
and Maritime Services' Procedure: Unexpected Heritage Items (PN 285 P02). 

For further assistance in this matter do not hesitate to contact me. 

Yours sincerely, 

Andrew Whitton 
Aborig inal Cultural Heritage Officer - South West 
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AHIMS Web Services (AWS) 
NSW 

I Office of 
Environment 
& Heritage Search Result Pun:hase Order/Reference · HW14 Marshall CreekBndg 

1 

Tra.os port ror N SW - Wagga Wagga 

193- 195 Morgan Street 
Wagga Wagga New South Wales 2650 

Anention: Andrew Whinon 

Email: andrew .w bitton@transport.nsw.gov.au 

Dear Sir or Madam: 

AHJMS Web Service searm for thefoDowingarea at Lat. Lone from; -35 .. 1216, lfl,3871 · Lat. LoncJo; 
-35.1214. ]'17.38 82 wjlh a Rum;ro[l ooo meters. cnmlm.ted l>Y A,u):,,w Whitton on t 6 A nril 202 o. 

The conte>.1: area of your search is mown in theoap below. Pleasenotethatthemap doesnotacrurately 
display the e,,att boundari es of the seard1 as defiu~I in the paragraph al1ove. The ,-.ap is to b used for 
general reference purposes only. 

A search oft.he Office orthe Environment and HerhgeAIIIMS Web Se1vices (Aboriginal Heritage Infonnation 
Maoa~emen1: System) bas shown that: 

0 l\boriginal liites are reainled in or near the above location. 

0 Aboriginal p13c:esltave been dedared in or near lheabove location . * 

Cl ient Service ID: 497591 

Date: 16 A p1il 2020 
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If your seardt sl1ows Aboriginal sites or pl aces what should you do·/ 

• You must do an <;xtcnsivc search ii At-HMS has shown lbat there arc ,1boriginal sites or places rccordr.d in tbc 

search area. 

• If you ate checl-ing AHIMS as a part of you r due diligence, refer to the next steps of the Due Di ligence Code of 

practice. 

• You i,an gel further information abo ut Aborigina l places by looking at the gazcttal notice that dedarcd iL 
Alm rigin., I places ga,.,ll1ed ;ofter 2001 are ilVilil;,ble 011 t.he NSW r.uv,:rnrr1en1.C.,r,,.,u,, 
(l1llf1:/ /www.nSW,H•W.a11/g1uett.e) welisile. (';,.~.etl..111101.i,:e,· puhlisl1e<I nri<,r ln 20 01 earn he nhlained frum 
Oflicc o Environment and Hcrit<>gc'sAboriginal Hcrit..1gc Information Unit upon request 

lm11ortant informa tion ahontyonr AHJMS search 

• The informa tion dcrhrcd trom the ;\HIMS search is only to be used tor the purpose for which itwas rcquestl.'d. 

IL is not be madu ,tVai lablc t.o Lh c rmblic. 

• AH IMS records lnformat ion alloutAboriginal sites that have been provided to Office of J::nvironment and 

Heritage and AboMginal places that have been declared by tbe Mmister, 

• ln fo rrn~ ti on rt'<:orde<l o.n AHIMS mily var_y in its iJcc11 ra,y and may not lJe up lo date .Location det;,ils arn 
reu1rd~d as ~ritl referem:e-. t:t rt<l iL is impotl.:,nl. to r·101.e ll1al lhere may he errors i1r 1irnissi.1ns in these 

reco rdings, 

• Some parts of New South Wales have not been investigated in detai l and lt!ere may be tewer records ot 
Aborigina l sit es in those are.as. These areas may con rain Aboriginal sites which are not recorded on AHIMS. 

• Aborigin<1I objects arc prokclcd unclcr the Natior,al Park~ a nd Wi ldliJc Acl 1974 even ii they arc no t· reco rded 
~~ a sile on AHIMS. 

• Thi~ s"ard, """ form JMrl,<Jl yo 11 r ,l11ediligl.'nCe ;rn<l re rn,,ins valid lur 12 rnonll1~. 

3M arisl Place, l'&rt'dl118Uli 'JSW 1150 

i .<)Ckad flag 50·20 l'amun~l.lu ,sw-nw 
Td: ('J2) 9583 6380 f'IIX: (<J1) 9873 599 

AB'.\ 30 841 387 271 
Email ahims@cnviromnenJJisw.gov.au 
\Vcb: www .~1wironrm .. "f1Lnsw.go .mi 



Appendix G 
Species List 
Flora 

Scientific Name Common Name 

Trees 

Eucalyptus camaldulensis River Red Gum 

Fraxinus angustifolia subsp. Angustifolia * Desert Ash 

Schinus molle subsp. Areira * Pepper Tree 

Casuarina cunninghamiana subsp. 
cunninghamiana River Oak 

Platanus hispanica 'Acerifolia'* Plane Tree 

Shrubs 

Rosa rubiginosa* Sweet Briar 

Acacia dealbata Silver Wattle 

Acacia linearifolia Narrow-leaved Wattle 

Callistemon sieberi River Bottlebrush 

Forbs 

Polygonum aviculare* Wireweed 

Lepidium africanum* Common Peppercress 

Echium plantagineum* Patterson's Curse 

Arctotheca calendula* Capeweed 

Heliotropium europaeum* Potato Weed 

Sanguisorba minor* Sheep's Burnet 

Plantago lanceolate* Lamb's Tongues 

Trifolium spp.* A Clover 

Malva parviflora* Small-flowered Mallow 

Sonchus oleraceus* Common Sowthistle 

Rumex crispus* Curled Dock 
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Verbena bonariensis* Purpletop 

Phalaris aquatica* Phalaris 

Conyza bonariensis* Flaxleaf Fleabane 

Silybum marianum* Variegated Thistle 

Onopordum acanthium subsp. Acanthium* Scotch Thistle 

Oxalis spp. 

Enchyleanea tomentosa Ruby Saltbush 

Galium spp.* 

Alternanthera pungens* Khaki Weed 

Xanthium spinosum* Bathurst Burr 

Fumaria capreolata* White Fumitory 

Grasses 

Cynodon dactylon Common Couch 

Paspalum dilatatum* Paspalum 

Lolium perenne* Perennial Ryegrass 

Panicum capillare* Witchgrass 

Avena fatua* Wild Oats 

Chloris gayana* Rhodes Grass 

Chloris truncata Windmill Grass 

Eragrostis cilianensis* Stinkgrass 

Cenchrus clandestinus* Kikuyu Grass 

Bromus diandrus* Great Brome 

Note: * indicates exotic species 

Fauna 

Scientific Name Common Name 

Cracticus tibicen Australian Magpie 

Eolophus roseicapilla Galah 

Trichosurus vulpecula Common Brushtail Possum 
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I Transport 
NSW Roods trne _, ServlCE!s Construction Noise Estimator 

Please lnpUt in1Df'mnUOn ln10 yellow cells 

Scenano,_,., 
AeceiYer- addre•• 

Select IYPo ol boclqjn>und nolN levot lllpoll 

I lilepr-.fffltatiw• lloiee E.nwironme11t 

' ,.. • .,. .. uteaory ol 

I 

Doy 50 
AUL~ LAIO lllckground level (dl(AII r,,.,,,ng 45 

light co 
Doy 60 

LA•41--l NolW-nl lo1NII (..,.All 
Doy (OOltWJ 55 

Evening 50 -· <5 

ta .. ,-.,tat the wme repreaentatl¥e- dlatance. 1¢> tfte ,ecewer! Viti 

U...-lnput 

Steps-: 
1 Enler p,ojec1 name (a,11 C9) 
2 Enter icenuio name 1ce41 C1O) 
3 Enter receiY-e r address feel C11). 
"-- Select area oround 1ype (eel C12) - narc:1 ground (-fer a conservall\oe Hsessment or acros.s the riverNalley) u~n or rural 
5 Seleci lhe type of background noise tevet fnput - RepreientaiYe l'WMSe enwonment (lo make assumptions) or use, Vlpoi ere notse morvtonno 
dala ls available): 

(a) where JePfesentative nObe envwonmen1 is selected • select the apPfopoaie notse ifea caiegory (tell C16) The wOfksheet llbled 
'Representative Notse Environ provkies a number of examples 10 help select the n<Mse area category. 

8_ Is al :]n~~:::~~;es~~f! ·J::~~0m~~~~~!:eu~~ ":S: ~~ ~2.)~ch tlme penod (cejls 017 to 019). 

f:~ :::: : ~ =~1::: :~~~ ~~!;i~nentative ~lance ln eel C2S. 

7 fol the: scenado (e.g shalow excavation). select pta:N fiol'I me drop.dawft ldt ln eds A28 to A47 (e.g . dump true.,,,.. 6.(t.avator) 
(I) e.nte, quantity 9o r each seletled plant in cetls 028 10 047 
(b) Wheut Nii &electM rrom s1ep ts • .intet the distance la ,ecervn1 for each lrutNldu.ll pl.Int In celb E21 la E47 
(e} is there fine of s~hl to recffiet? seiod f,om drop down list in cells F28 to H7 

8. ldentil'y I.he level aboye background and/or noise mangeme.f11 fevet (•ee row, 57 to &2). 
9 fcle ntift a11d lmplemefll the retevan1 ;addt1.011al miig1tioo mea•ures (see rQ¥1fs 63 fo 65) 
9 Oo0.1ment ,1 -summary repor1 detidiog 

(t) orojecl description {ind1Jdirt9 location dv~tion h01..ir1 of wo,k, con11rvc1lon methodology, pl.Jnt potenn;ttv 11\Patted ~0eiYen, et,) 
10) b,c.kground noise levels 
(c) n°'5e manai,ernent levels 
(d) predic1e<I noiS-e levels for eich time penod !e) sleep d,stufbance mitigation doist.mce fm rrighl works 
r) ml5g1tion measures_ 
O) Team member responsltR tOf Implementing mlligatlon measu,es and managing no'5e and \ltbratton 

{Ncie lha1 sun.abfe nOtSe management tevels for olher notse-sensllr\le businesses not MSenUflecl tn the Con.strucbon Nolse Esnmato, shoutd be 
investigated on • p,oject-by--9rojed ba,iJs_ Please contact a Roads and Matiume nol,e .spedliasl tot mo1>e tnfOfmabon) 
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ta an plant at the aame representative d istance to the receiver? YIN y 
I investigated on a project.by-project basis. Please contact a Roads and Maritime noise spec1llast for more information) 

Representative distance {m) I 30 All at R~orNentative Di5t; ce 

Individual distance to Is there line of ■ight to 
Quantity Shielding 

Di■tance uaed in Contribution 
Type/ model plant (See Sources SheetJ SWL LAoq (d8(AIJ SP1. @7m (d8(AJJ Quantity 

receiver(m) receiver? YIN 
correction correction 

calculation (ml SPL(d8(AIJ 
ldBAl (dBAl 

Dump Trucks 108 83 1 30 Yes 0 0 30 69 
Mobile Crane 113 88 1 30 Y es 0 0 30 74 
Light vetucles 103 78 1 30 Y es 0 0 30 64 

Pneumatic Jackhammer 113 88 1 30 Yes 0 0 30 74 
Water truck 107 82 1 30 Yes 0 0 30 68 -

Total SPL LAeq(15minute/ {dB :AJI 78 

Non-residential recefvers 

Residenlial receiver Classroom ar schools 
Hospira/ wards and Active Passive lnduscrial OfficesJ 

and other educarional operating theatres Place of worship recreation recrealion premise retail outlets 
institutions 

Standard hour■ 60 55 65 55 65 60 75 70 

Noioe Me,.._,t Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOIIW Period 1 50 65 55 65 60 75 70 
OOIIW Period 2 45 65 55 75 70 
Standard hours 28 

Lflvel above background (dB(A/1 Day(OOIIWJ 28 

OOIIW Period 1 33 
OOHW Period 2 38 
Standard hours 18 23 13 23 13 I 18 J 8 

Level above NNIL (dB(A)) Day(OOHW) 23 2J IJ 23 13 I 18 J 8 
OOIIW Period 1 28 13 23 1J I 18 3 8 
OOHW Period2 33 n 23 3 8 
Standard Hours N, V N, V, PC, RO N, V, PC, RO N, V, PC, RO N, V, PC, RO I N, V, PC, RO I, V, PC, RO N, V, PC,RO 

Additional mitigation tnNSUrN 
Day(OOHW) V, N, R1, DR V,N, R! , DR N,R! , DR V,N, RI, DR N,R!,DR I V,N, RI, DR - N, RI , DR 

OOIIW Period 1 V, IB, N, R1, DR, PC, SN N, R!,DR V,N, R1 , DR N,R!,DR I V,N, RI , DR - N, R!,DR 
OOHW Period 2 AA, V 18, N, PC, SN, R1, DR V N, R2, DR V, 18, N, PC SN, R2, DR N V N, R2, DR 



181 

~ plant at the same representative distance to the receiver? YIN 

sng .. a tca"o~J~l'O'Jca-va·~-:-n~:)·-e,:;ctnl"a. r'lV aUS-dlTO"m'i:rnlim·e-nu1Se""'sj)ctllfO.~TTOn·rrore'lfntlmrat10l 

y 
,,-

' Renresentative distance Im\ 70 All at Representative Distance 

l ln<livic:fual distance to Is there tine of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (See Sources Sheet) SWl LA• q (dB(A)) SPL @7m (dB(A)) Quantity correction correction 

receiver(mJ receiver'? YIN 
(dBA) (dBA) 

calculation (m) SPL (dB(A)) 

Dump truck 108 83 1 Yes 0 0 70 61 

I Mobile crane 113 88 1 Yes 0 0 70 66 
I Light vehicles 103 78 1 Yes 0 0 70 56 
I Pneumatic jackhammer 113 88 1 Yes 0 0 70 66 
I water truck 107 82 1 Yes 0 0 70 60 

Yes 0 0 -888 

' Total SPL LA!9.(1Smi11uto/ £d8£A/l I 70 I 
No11-reside11lial receivers 

Reside11lial receiver Classroom ar schools 
Hospira/ wards and Acrive Passive lndusrrial Offices, 

a11d orher educa1io11a/ Place of worship 
insritutions 

operaling rhearres recrealio11 recrealion premise rerail our/ers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Management Level (dB{A)) 
DaylOOHW) 55 55 65 55 65 60 75 70 

OOtfW Period 1 50 65 55 65 60 75 70 
OOHWPeriod2 45 65 55 75 70 
Standard hours 2Q 

Lovol above background (dB(A)) Day (OOHW) 20 

OOHW Period 1 25 
OOtfW Period 2 30 
Standard hours 10 15 5 15 5 I 10 0 

Levo/ above NML (dB(A)) 
Dav(OOHW) 15 15 6 15 5 I 10 0 

OOtfW Period 1 20 5 15 5 I lO 0 
OOtfW Period 2 25 5 15 0 
Standard Hours NV H, V . N, V . I N, V . -

Additional mitigation measurvs 
Dav(OOHW) VNR1DR VN, R1 , DR N, R1 , DR V,N, R1 , DR N, R1 1 DR I N, R1 , DR - -

OOtfW Period 1 VNR1DR N, R1 , DR V,N, R1 r DR N, R1 , OR I N, R1, DR -
OOtfW Period 2 AA IUB N PC SN R2. DR V, N, R2, DR V, 18, N, PC, SN1 R21 DR - -
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-- - - -- Sil~l''CO""Oin.ptojcct=Dr-proJC'C'rira"$~c'il::fe'"COhntc-t~Vo.~-OllO"W1.man,~:s-~snonn~,-

ls all plant at the same representative diatance to the receiver? Y/N y 

Reoresentative distance Im) 80 All at Representative Distance 
I 

Individual distance to Is there line of sight to Quantity Shielding 
Distance used in Contribution 

Type/ model plant (see Sources Sheet) SWL LAoq (dB(AJ) SPl ~7m (dB(AJ) Quantity correction correction 
receiver(m) receiver? YIN 

(dBA) (dBA) 
calculation (m) SPL(dB(AJ) 

I Dump truck 108 83 1 Y es 0 0 80 60 

I Mobile crane 113 88 - 1 - Yes 0 0 80 65 
Light sehicles 103 78 1 Y es 0 0 80 55 

I Pneumatic jackhammer 113 88 1 Yes 0 0 80 65 
water truck 107 82 1 Y es 0 0 80 59 

Yes 0 0 -888 
- -

Total SPL L Aoaf15minutel ldBIAJI 119 

Non-residenrial receivers 

Residenrial receiver 
Classroom at schools 

Hospital wards and Active Passive Industrial Offices, 
and other educational Place of worship 

insriturions 
operaring theatres recrearion recreation premise retail outlets 

Standard hours 60 55 65 55 65 60 75 70 

NoiM Management Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

' OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 

Standard hours 19 

Level above baclrground (dB(AJ} Day(OOl1W) 19 
OOHW Period 1 24 
OOHW Period 2 29 
Standard hours 9 14 4 14 4 9 

Level above NML (clB(A)) 
Day(OOHW) 14 14 4 14 4 9 

OOHW Period 1 19 4 14 4 9 
i OOHW Period 2 24 4 14 
I Standard Hours N, V - N, V - - ,_ -

Additional mitigation fnQiUUrN 
Day(OOHW) N R1 DR N, R1, 0R - N, R1 , DR - N, R1 , DR - -

OOHW Period 1 VNR1DR - N, R1 , DR N, R1 . DR - -
OOHW Period 2 VIB.NPCSNR2.DR N V, N, R2, DR - -

l 
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,;we:sng-4'\~io)c\.-r-ay-l)TO)"Ct.T"0~~1 • .-n:-n"e--c-oh1~i1ror.amt"N..anume,,msn1Yccam:r3lf'OnrrmC"tmomnm .,., 

Is all plant at the same representative distance to the receiver? YIN y 

Re0resentative distance fm) 180 All at Repr~entative Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant ( See Sources Sheetl SWL LA• q (dB(A)) SPL @7m (dB(A)) Quantity 

receiver (m) receiver? YIN 
correction correction 

calculation (m) SPL(dB(A)) 
(dBA) (dBAI 

Dump truck 108 83 1 Yes 0 0 180 51 

Mobile crane 113 88 1 Yes 0 0 180 56 
Light vehicles 103 78 1 Yes 0 0 180 46 

Pneumatic Jackhammer 113 88 1 Yes 0 0 180 56 
water truck 107 82 1 Yes 0 0 180 50 

Yes 0 0 -888 
- - -

Total SPL LAPartSminutel fdBfAII 60 

Non-residenrial receivers 

Residenrial receiver Classroom ar schools 
Hospira/ wards and Acrive Passive lndusrrial Offices, 

and orller educarional 
operaring rhearres Place of worship 

recrearion recrearion premise rerail our/ers 
institutions 

Standard hours 60 55 65 55 65 60 75 70 

Noise Mana-nt Level (dB(AJJ 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period I 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 

Standard hours 10 

hvel above background (dB(A)) Day(OOHW) 10 
OOHW Period I 15 
OOHW Period 2 20 
Standard hour• 0 5 5 I 0 

Level abovo NML (dB(AJ) 
Day(OOHW) 5 5 5 I 0 

OOHW Period I ,o 5 I 0 
OOHW Period 2 15 5 
Standard Hour• - - - I - - -

Additional mitigation nHHJSUrN 
Day(OOHW) /It R1 DR N, R1 1 DR - N, RI , DR - I - - -

OOHW Period I flt R1 DR - N, RI , DR - I - - -
OOHW Period 2 IUB /It PC SN R2. DR - V, N, R2, OR - -
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- · investigated on a projec1.by.pro_ject basis . Please contact a Roads and M aritime noise speciliast for more information) 
Is all plant at the same representative diatance to the receiver? Y/lf y 

Reoresentatm, distance 1ml 350 All at Representative Distance 

Individual distance to Is there tine of sight to Quantity Shielding 
Distance used in Contribution 

Type/ model plant (See Sources Sheet) SWL LA• q (dB(A)) SPL @7m (dB(A)) Quantity correction correction receiver (m) receiver? YIN 
ldBAl ldBAI 

calculation (m) SPL (dB(A)) 

DumpTrueks 108 83 1 30 Yes 0 0 350 43 
Mobile Crane 113 88 - 1 30 Yes 0 0 350 48 
Light vehicies 103 78 1 30 Yes 0 0 350 38 

Pneumatic Jackhammer 113 88 1 30 Yes 0 0 350 48 
Water truck 107 82 1 30 Yes 0 0 350 42 

- - - - - -

Total S PL LAeq(15minuteJ (dB(AJJ 52 

Non-residenlial receivers 

Residential receiver Classroom ar schools Hospira/ wards and Acrive Passive Industrial Offices, 
and other educarional operating theatres Place of worship 

recrearion recreation premise rerail ourlers 
institutions 

Standard hours 60 55 65 55 65 60 75 70 
I NoiH Management Level (dB(AJ) 

Day (OOIIWI 55 55 65 55 65 60 75 70 
I OOHW Period 1 50 65 55 65 60 75 70 

OOIIW Period 2 45 65 55 75 70 
Standard hours 2 

I Level above background (dB(AJ) Day(OOIIW) 2 
OOHW Period 1 7 
OOHW Period 2 12 
Standard hours 

I 
Level above NML (dB(A)) 

Day(OOIIW) I 
OOIIW Period 1 2 

I OOIIW Period 2 T 
I Standard Hours . . . . . I . . . 

Additional mitigation mtlaSUrN 
Day(OOIIW) . . . . . I . . 

OOHW Period t . . . I . . . 

I OOHW Period 2 V, N, Rl, DR . . . . 
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F plant at the same representative distance to the receiver? YIN 
inveshga1ed on a project-by-project basis. Please contact a Roads and Maritime noise speciliasl for more information) 

y 

L Renreaentative distance 1ml 500 All at Rep~entative Distance 

r 
Individual distance to Is there line of sight to 

Quantity Shielding 
Oiatance uaed in Contribution 

Type/ model plant (See Source• Sheet) SWl LA•q (dB(A)) SPl @7m (dB(A)) Quantity 
receiver (m) receN'er? YIN 

correction correction 
calculation (m) SPL(dB(A)I 

ld8A) ld8Al 
Dump Trucks 108 83 1 30 Yes 0 0 500 38 

I Mobile Crane 113 88 1 30 Yes 0 0 500 43 

I Ught vehicles 103 78 1 30 Yes 0 0 500 33 

I Pneumatic Jackhammer 113 88 1 30 Yes 0 0 500 43 
I Water truck 107 82 1 30 Yes 0 0 500 37 

- - - -

Total SPL L Aeq(15minut.J (dB(A)J 48 

Non-residenrial receivers 

Residential receiver Classroom ar schools Hospira/ wards and Acrive Passive lndusUial Offices, 
and orher educarional operaring rhearres 

Place of worship recreation recrearion premise retail oullers 
insritulions 

Standard hours 60 55 65 55 65 60 75 70 

NoiH Management Level (dB(A}} 
Day(OOIIW) 55 56 65 56 65 60 75 70 

0011W Period 1 50 65 56 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 

Lewi above bltclrground (dB(A}} Day(OOIIW) 

OOHW Period 1 3 

OOIIW Period 2 8 
Standard hour• 

Lo~ abow NML (dB(A}} 
Day(OOHW) 

OOHW Period 1 
OOHW Period 2 3 
Standard Hours - - - - - - -

Addit/om,J mitiption mNSUrN 
Day(OOIIW) - - - - - -

OOHW Period 1 - - - - - -
OOHW Period 2 N - - - -
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investigated on a project-by-project basis. Please contacl a Roads and Maritime noise specihast for more information) 
Is au plant at the same representative distance to the receiver? YIN y 

Re0reaentative distance (ml 1000 All at Representative Di5tance 

Individual distance to Is there line of sight to 
Quantity Shieklino 

Distance used in Contr ibution 
Type/ model plant I See Sources Sheet) SWL LAoq (dB(A)I SPl @17m (dB(A)) Quantity 

recei¥er(m) receiver? YIN 
correction correction 

calculation (m) SPL (dB(A)I 
ldBAl ldBAl 

Dump Trucks 108 83 1 '30 Yes 0 0 1000 30 
11 l,1obde Crane 113 88 1 30 Yes 0 0 1000 35 

Light veh1cies 103 78 1 30 Yes 0 0 1000 25 
Pneumatic Jackhammer 113 88 1 30 Yes 0 0 1000 35 

Water truck 107 82 1 30 Yes 0 0 1000 29 , __ - - - -

Total SPL L Aeq(1SminuteJ (dB(A}} 39 

Non-residenlial receivers 

Residential recerler Classroom at schools Hospital wards and Active Passive Industrial Offices, 
and other educalional operalino theatres 

Place of worship 
recreaOOn recrealion premise retail outlets 

institutions 
Standard hours 60 55 65 55 65 60 75 70 

Noise Manlt!lf'IMnl Level (dB(A}} 
Day (OOHW) ss 55 65 55 65 60 75 70 

OOHW Period 1 so 65 55 65 60 75 70 
OOHW Period 2 4S 65 55 75 70 

Standard hours 

Level above bBCl<ground (dB(A}} Day(OOHW) 

OOHW Period 1 
OOHW Period 2 
Standard hours 

Level abovo MAL (dB(A}} 
Day (OOHW) 

OOHW Period 1 
OOHW Period 2 
Standard Hou.-. - - - - - -

Additional mitigation meuu,v,a 
IMV (OOHW) - - - - - - -

OOHW Period 1 - - - - - -
OOHW Period 2 . - - - -
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.. 
I 

I 

•I 
I 

II 

i ·, 
I 

I Transport 
NSW R09Cls& M.lf,t.rie 
- 58-YIC2S 

Construction Noise Estimator 

Please tnpul Information mto yelk>w ceb 

Protect- MarsJlab Cree, B1'111•• Wtlenlna 
Scenononame - Scznano 2 

Ae.cei¥er address = = S.led ,,_ g,'Otffld ..... Un-11•· 
Select type of bldg--• Je .. 1111t)Mll R,,., t: t, erHti.lflt~ t,o.- ;..,,Mlr Urtll 

llepreM-ntatrM llotle Environme11r Uoe,tnput 
lltot.le al'ff ca,eoort 13 

Doy so 
ft8L or L ..... Bllcf{gf011ncl lnel Cd8(1\)I EYemno 45 

Nlgl,t 40 
Doy 60 

'-"-'11-•I •--• _, CdllCA)l 
Doy lOOIIWI 55 

&ening ;o 
Nat,I 45 

ts .. p6antat u.. umc repruet1a.bW• dbltanee to die recetwer? Y,. 

Steps: 
1 EnIeI orojecl name [cell C9) 
.2.. Enter sce:nano name (cell CtO) 
3. EnJer 1eeewe1 address (eel C 1 I). 
4 Select area ground type (eel Ct2) -hard ground (for a consel\lat1ve assessrnenl or across lhe rwer/\'al\ey) urban or rural 
5 Select lhe ~pe. ot DaU.ground noue tevet lopUI. Representatrve notse envtron,nent (to ma e as.sump(IO(ls) or user Input lwhere n<N,e. monitonng 
dal~ Is ilValfable). 

(a) where ,epresenlative nCMSe e,wtronmenl Is selected. select the app,opn.ate noise are.a category (c~ C16). th.e worksheet liUed 
'Rep,esentauve Noise Env11on provides a number of examples 10 help select the. notse are.a category, 

6 ts all :r'Jn~::::~:~~~~:::,:-d1::c~om::~~~~r:~ ~!:J\"~~ 1;: t 4}aeh Ume perlOd (cells 017 to 019j. 
(a) whele V IS se~cted - ente, the repC"e.sen11tive di:Stanc:e In cea C25. 
(b) where N is. selectea - go to ,tep 17 

7 For the scenario (e g. shak>w exeavatlon). select plan.I from the drop..down I t In ceb A28 to A1;7 (e.g. dutnp tructs .. exc.awalor) 
(a) ente, quantity for uch selected plant In cella 028 to 047 
(b) where N as. selected from step #6 . enter the di11anu to receive , fot e,1ctt indMdu,11 pfanl in eds E28 to E47. 
(c ) is there line of sight to receiver? select from drop dDWn list in eds F28 to F•7 

8 kfentift the level aoove bac1tground and/or noise m1ngemen1 rev~ {see raws S7 to 62) 
9 lde11tjfy and implement the r.-Voml addffional mJ!igalion mea.sures (see rows 63 lo 65) 

9 Ooau;)~:.~::z.~rt~~~'!l!:: loca tion duration hours of wort, consrrucffon merhocsotoov planr potentiaty impilCled receivers , elc ) 
(b) b11ek.oround noise levels 
(c-) notSe manaoemenr ttwets 
(d) predicted noise levets for eaeh titne penod. 
(e> sleep dksNrbance mibgatlon distance fOf nlghi works. 
(I) m,t,ga.uon measures 
{g) Team me.m0e, ,e:sponsl.bee tor lmplementlng mllfg:a:Uon measu,e3i and managing noise. and 'llbfation._ 

(Note t.llat suitable nOISe management 1eve.1s for ol~r no.sf>.tef\S :Ve bUsines-Ms not k!enlltled In tne Constn.w:oon Nolse Esttmator ,houla ne 
mvu&g.t!bd on • p'Oje:d•b)i-1)roj ed basis_ Piea.se cent.act i Ro~s and Mlritime noho ~pealiut fOf mof'e ..-.rorm.sfionl 



188 

- I investigated on a project-by-project basis. Please contact a Roads and Maritime noise speciliast for more information) 
Is all plant at the same representative distance to the receiver? YIN y 

ReDresentalive diotance fml 30 All at Repruentative Distance 

Individual di■tance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (5ee Source• Sheet) SWL LA,q (dB(A)) SPL @'7m (dB(A)) Quantity correction correction 

receiver(m) receiver? YIN 
ldBAl fdBAl 

cak::ulation (m) SPL (dB(A)) 

Piling ng - driven 116 91 1 30 Yes 0 0 30 77 

IAoblle Crane 113 88 1 30 Yes 0 0 30 74 

Light vehicles 103 78 1 30 Yes 0 0 30 64 
Concrete truck 109 84 1 30 Yes 0 0 30 70 
Concrete pump 112 87 1 30 Yes 0 0 30 73 

- - - -

Total SPL L Aeqf15minutoJ fdB(AJJ 80 

Non-residenrial receivers 

Residenrial receiver Classroom ar schools Hospira/ wards and Active Passive lndusrrial Offices, 
and orher educarional operaring rhearres Place of worship 

recrearion recrearion premise rerail our/ers 
insrirurions 

Standard hours 60 55 65 55 65 60 75 70 

Noi,e Manag<HnMt Level (dB(AJ) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOlfW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 -
Standard hours J-0 

Level above b•r:ltground (dB(AJ) 
Day(OOHW) 30 

OOlfW Period 1 35 
OOlfW Period 2 40 
Standard hours 20 25 15 25 15 I 20 5 10 

Level above NML (dB(A)) 
Dllv(OOHW) 25 25 15 25 15 I 20 5 10 

OOlfW Period 1 30 15 25 15 I 20 5 10 

OOHW Period 2 35 15 2/j 5 10 

~ Standard Hours N, V,PC, RO N, V, PC, RO N, V, PC,RO N, V, PC,RO II, V, PC, RO I N, V , PC, RO N, V, PC, RO N, V,PC,RO 

Additional mitif18tion tMasurN 
Day(OOHW) V, 18, N, R1, DR, PC, SN V IB, N, R1 , DR, PC, SN V,N, R1 , DR V, 18, N, R1 , DA, PC, SN V,ll,R1 , DR I V,N, R1 , DR N, R1 , DR N,R1,DR 

OOlfW Period 1 V, 18, N, RI, DR, PC, SN V,N, R1 , DR V, IB, N, R1 , DR, PC, SN V,N, Rt , DR I V,N, R1 , DR N, R1 , DR N, Rt, DR 
OOHW Period 2 AA, II 1B, N, PC, SN, R2, DR V IB N, PC, SN, R2, DR AA, V, IB, N, PC, SN, R2, DR V, N, R2, DR V, 11, R2, DR 



189 

la all plant at the same representative distance to the receiver? YIN y 1 
OVC':i.1:,g<1:rc:uv,~ph,Je ~ --pru~c:1"S1$7'"Mt:b'St:-,;t>hrcit:r.rt(tri1t'D- .:1rRTwn,:rruml:"'T1ot:i.~ crir.:t':)TTOnTn:J1 crinwmra1"'0J 

Reoreaentative distance (ml 90 A ll at Representati ve Distance 

Individual distance to la there line of sight to 
Quantity Shiekting 

Distance used in Contribution 
Type/ model plan t I See sources Sheet) SWL LA,q ldB(A)) SPL ~7m ldB(A)) Quantity correction correction 

receiver (m) receiver? Y/N 
ldBA) ldBA) 

calculation Im) SPLldB(AI) 

Piling rig - drr.ren 116 91 1 Y es 0 0 90 67 

Mobile cran e- 113 88 1 Yes 0 0 90 64 
Light vehicJes 103 78 1 Y es 0 0 90 54 
Concrete truck 109 84 1 Y es 0 0 90 60 
concrete pump 112 87 1 Y es 0 0 90 63 

- -- -- Yes 0 0 -888 
- - - -Total SPL L A<>nf15minutel fdSfAll 70 

Non-reside11rial receivers 

Reside11rial receiver Classroom al schools 
Hospira/ wards and Active Passive Industrial Offices, 

and olher educarional 
operating lhearres 

Place of worship 
recreation recreation premise rerail oullers 

insrilutions 
Standard hours 60 55 65 55 65 60 75 70 

Noise Manag<1ment Level (dB(A}) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period t 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 

Standard hour• 20 

Love/ above background (dB(A}) Day(OOHW) 20 
OOHWPeriod 1 25 
OOHW Period 2 30 
Standard hours 10 15 5 15 5 10 0 

Love/ above NML (dB(A)) 
Day(OOHW) 15 15 5 15 5 10 0 

OOHW Period 1 20 5 15 5 10 0 
OOHW Period 2 25 5 15 0 
Standard Hours NV N, V - N, V - N, V - -

Additional mitigation ~urw 
Day(OOHW) V N RI DR V,N, R1 , DR N, R1 1 OR V,N, R1 , DR N,Rt , DR N, R1 , DR - -

OOHW Period 1 VNR1DR N, R1, DR V,N, R1 , DR N, R1 , DR N, R1, DR - -
OOHW Period 2 AA VIBNPCSNR2DR v. NI R2, DR V, 1B, N, PC, SN, R2, DR - -
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1 

.. w e,t1,;a·,etn1rnrp/oj<el; -.,,,,~, . n:'.:t~c-coh-r, t\V'a~ .:1rr6-nfllf ilffi'1C""llmsO-pccrmr:n- ronrrcn e-trrfcnTir.:mvn 

Is all plant at the same representative distance to the receiver? YIN y 

Reoresentative distance fml 100 IA/I at Representative Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant ( See Sources Sheetl SWL LA• q (dB(A)) SPl @17m (dB(A)) Quantity correction correction 

receiver (ml receiver? YIN 
(dBAI ldBAI 

calculation (ml SPL(dB(AII 

Piling rig - driven 116 91 1 Yes 0 0 100 66 

Mobtte crane 11 3 88 1 Yes 0 0 100 63 
Lrght vehrcles 103 78 1 Yes 0 0 100 53 

Concrete truck 109 84 1 Yes 0 0 100 59 
concrete pump 112 87 1 Yes 0 0 100 62 

Y es 0 0 -888 
- -

Total SPL LAr,af15minult!J (dB(AIJ 6!1 

Non-residenrial receivers 

Residential receiver Classroom ar schools 
Hospira/ wards and Active Passive lndusrrial Offices, 

and orher educarional Place of worship 
insrirurions 

operaring lhearres recrearion recreation premise rerail ourlers 

Standard hour• 60 55 65 55 65 60 75 70 

NoiH Managoment Level (dB(AJJ 
Day (OOIIW) 55 55 65 55 65 60 75 70 

OOIIW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 19 

Levo/ above background (cJB(AJ} Day(OOHW) 19 
OOIIW Period 1 24 
OOIIW Period 2 29 
Standard hours 9 14 4 14 4 9 

Level above NML (cJB(A)) 
Day(OOIIW) 14 14 4 14 4 9 

OOIIW Period 1 19 4 14 4 9 
OOIIW Period 2 24 4 14 
Standard Hours N, V . N, V - . . . 

Additional mitigation measurn 
Day (OOHW) N R1 DR N, R1 , DR - N, R1 , DR - N, R1 1 DR - -

OOIIW Period 1 VNR1DR - N, Rt, DR - N, R1 , DR - -
OOIIW Period 2 VIBNPCSNR2. DR N V, N, R2, DR - -
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- nn:.-s-uga(eo--tm'"".rl)l'O'jctt';:at=P•u~1-s. R::""(D~O"CT'".rr(V'"au~- .,tl(nyral1um c rm:."c"":sp~rrra:1in'orni'tn-c-trnotffr"a 

Is all plant at the same representative distance-to the receiver? Y/N y 

Reoresentative distance rm, 210 All at Representative Distance 

Individual distance to Is there line of sight to Quantity Shielding 
Distance u■ed in Contribution 

Type/ model plant ( See Sources Sheet) SWL LAoq (dB(A)) SPL ~7m (dB(A)) Quantity 
receiver (m) receiver? YIN 

correction correction 
calculation (m) SPL (dB(A)) 

(dBA) (dBA) 
Pibng fig - driven 116 91 1 >'es 0 0 210 57 

Mobije crane 113 88 1 Yes 0 0 210 54 
Light vehicles 103 78 1 Y es 0 0 210 44 
Concrete truck 109 84 1 Yes 0 0 210 50 
concrete pump 11 2 87 1 Y es 0 0 210 53 

Yes 0 0 -888 
- -

Tora/ SPL LAeaf15minutvl fdBfAJJ 60 

Non-residential receivers 

Residemial receiver 
Classroom ar schools 

Hospira/ wards and Acuve Passive lndusUial Offices, 
and orher educarional Place of worship 

insrirutions 
operaring !/Jearres recrealion recreation premise retail outlers 

Standard hours 60 55 65 55 65 60 75 70 

Noite Manag<>ment Level (dB(A)) 
Day(OOHW) 55 65 65 55 65 60 75 70 

OCltlW Period I 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 10 

Level above background (dB(A}} Day (OOIIW) 10 
OOHW Period 1 15 
OOHW Period2 20 
Standard hours 0 5 5 0 

Level above Nit/IL (dB(A}} 
Day(OOHW) 5 5 5 0 

OOHW Period 1 10 5 0 
OOHW Period 2 ts 5 
Standard Hours . . . . . . . . 

Additional mitigation mHSUf'N 
Day(OOHW) N R1 DR N R1 , DR . N, RI , DR - . - . 

OOHW Period 1 N RI DR . N, RI , DR . . . . 
OOHW Period2 VIB,NPCSNR2,DR . V N, R2 DR - . 
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- investigated on a project.by-project b-a.sis . Please contact a Roads and Maritime noise speciiast for more inform ation) 
Is al plant at Ille ....., repre"""lative distance to the receiwer? Y/11 ' 

-..reaentatwe dislance 1ml lSO A.II at Rep,...,.tative Di,r.llCfl 

•--Cllstanc:e to lstlletw-ofalOl>tto 
QuantJty Shielding 0.-uaedw, Co,,trb,bofl 

Type/ model plaftt (See 5ourcea _, SWL LA04 (dllCAII 5ft .7,n (d8CAI) Quantity 
recelVer (m) rec:eMr? YIN ~ cor.-.ctlo<I calcula(lon(m) SPL(cacAI) 

ldllAl ldllAI 
l'lng ng. dn~en 116 91 1 30 ~ ... 0 0 350 51 

Mobie Crane 1U 88 1 30 es 0 0 350 48 

LtghtvehlCies 103 78 1 30 es 0 0 350 38 
CDllcrete truc:1- 109 84 1 30 ~ .. 0 0 350 4A 
Concr~e pump 112 87 I 3D •• 0 0 350 •1 

- -- - --

Total Sl'L LAMilSml-J {IIB(AIJ 54 

Non-residential receivers 

Residenual receiver Classroom ac schools Hospira/ wards and Aclive Passive lnduseriaf Otlices, 
and ocher educaeionaf operaong lheacres Place of worship 

recrealion recreation premise rerail ouclecs 
insriweions 

Standardho<lra IO 56 66 56 16 60 75 70 -111-1 L_, (dB(A)) 
U9YIU<-. 55 56 66 56 66 60 ?& 70 

OOIIW-1 511 66 56 16 IO 15 10 
OOHW.,_rlOdJ 4J 86 Qi 15 TD 
SIAlldard ho<lra 4 

i-1 - b«kground (dB(A)) 
Dey (OOIIWI 4 

OOIIW Penod 1 J 
OOltW Penod 2 I( s--.. I 

L-•- N/IIL (dfl(A// 
IMYIUUffl'II I 

OOIIW Penod 1 4 I 
OOIIW-2 " S-rdllours - - - - I - - -

A«#IH>tNlmlllgallon-
,_,,,,_., - - - - I - - -

OOltWPe_, - . . I . - -
0011W Penod 2 V, N,R2, DR - - - -
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investigated on a project-by-project basis . Please contact a Roads and Maritime noise speciliast fo r more information) 
la all plant at the aame repreaentative diatance to the receiver? YIN y 

Reoresentative diatance Im) 500 All at Representative Distance 

Individual distance to I• there line of eight to 
Quantity Shielding 

Diatance uaed in Contribution 
Type/ model plant !See Source• Sheet) SWL LA•• ldB(A)) SPL ~7m ldB(A)) Quantity correcttOn correction 

receiYer(m) receiver? Y/tl 
ld8Al ld8Al 

calculation Im) SPL ldB(A)) 

Piling ng- drrven 116 91 1 30 Yes 0 0 500 46 

Mobile Crane 113 88 1 30 Yes 0 0 500 43 

Llght veh!cies 103 78 1 30 Yes 0 0 500 33 
Concrete truck 109 84 , 1 30 Yes 0 0 500 39 
Concrete pump 112 87 1 30 Yes 0 0 500 42 

- - - - - -

Total SPL LAeq(15minutvJ (dS(A JJ 50 

Non-residential receivers 

Residenrial receiver Classroom ar schools Hospira/ wards and Aclive Passive /ndusrrial Offices, 
and olher educarional operaring lhearres Place of worship 

recrearion recrearion premise rerail our/ers 
insrirurions 

Standard hour• 60 55 65 55 65 60 75 70 

Noise /lfa,,.gement Level (dB(A)J 
nav100HW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard houra a 

Level above background (dB(A)) DaylOOHW) a 
OOHW Period 1 5 
OOHW Period 2 10 
S-rdhours I 

Level above NML (dB(A)) DaylOOHW) I 
OOHW Period 1 a I 
OOHW Period 2 5 
Standard Ho11ra - - - - - I - -

Additional mitigation tnHSUfN 
DaylOOHW) - - - - - - - -

OOHW Period 1 - - - - I - - -
OOHW Period 2 V, N, R2, DR - - - -
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investigated on a proJect-by-project basis. Please contact a Roads and Maritime noise speciliast for more information) 
I■ all plant at the aame repre■entative distance to the receiver? YIN y 

Representative di■tance Im) I 1000 All at Representative Oi5tance 

Individual distance to la there line of ■ight to 
Quantity Shielding 

Di■tance- used in Contribution 
Type/ model plant (See Source• Sheet) SWL LA~ (dB(A)) SPl @7m (dB(A)) Quantity 

receiver (m) receiver? Y/ll 
correctiort correction 

calculation (m) SPL(dB(A)) 
(d8Al ld8Al 

Piling ng - driven 116 91 1 30 Y es 0 0 1000 38 
Mobile Crane 113 88 1 30 Yes 0 0 1000 35 
Light vehicles 103 78 1 30 Yes 0 0 1000 25 
Concrete truck 109 84 • 1 30 Yes 0 0 1000 31 
Concrete pump 112 87 1 30 Yes 0 0 1000 34 

Total SPl L Aeq(15minuteJ (dB(AH 41 

Non-residential receivers 

Residential receiver Classroom ar schools Hospira/ wards and Aclive Passive lndusuial Offices, 
and olher educational operating lhearres Place of worship 

recreation recreation premise recail oul/ers 
inslilurions 

standard hours 60 55 65 55 65 60 75 70 

Noise M1tnag<>ment L.,,.,1 (dB(A)) 
Day(OOIIW) 55 55 65 55 65 60 75 70 

OOHW Period I 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hour• 

Lev.I above background (dB(A)) Day(OOIIW) 

OOHW Period I 
OOHW Period 2 1 
Standard hours 

Level ltbove -L (dB(A)) 
Day(OOIIW) 

OOHW Period I 
OOHW Period 2 
Standard Hours - - - - - - -

Additional mitigation tnelDUrN 
Day(OOHW) - - - - - - -

OOHW Period I - - - - - - -
OOHW Period 2 - - - -
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' I 

I 

I Transport 
NSW Roads & Mam.me 
- s.r.-.::es 

Construction Noise Estimator 

Project- M81Shols Creek Brl<ln. Wldenlno 
Samano name Scenaro 3 

Aecewerllddrns 

Setec1 ·~· gf'Qltnd type, u,oe 
.5eled tYIM of -kgroun<I nolM leVtll boput i:;i-n~~~•!.1:--,tll'OIIMC!nl 

Jlll'oreeentative Noise EnYirQflment U•ertnpu, 
.,.._ •• ca1eoory q3 

0.) 50 
Rel or LAN llockgr-.d level (dB(A)J E,o,mlng .\5 

11',ghl 40 
Dty 60 

LAO<ll--•· llolH --"' lovol (clll(A)J 
Day(OOIIWJ 55 

&ening 50 
Illa~! •s 

la d ~ al the ..,,.. repreaenla'lfV• CHtance to the ,ecetw~ VIN 

Steps: 
1 Enter projecl name (eel C9) 
2.. fnler $Cenarto name (cell C10) 
3. Enter rocelYer ~ss (tel C1 n 
4. Select area g1ouod type (eel C12J - hard grouoo (tor• eonseivalNe assessment or acro,.s me r1Ve,NaUey), uman o, rural 
S Select tbe type or background noise tevet Input- Representa.111/e notse envtronment (lo make aMumptlons) or user 1npro1 (Where nabe montlonDg 
dala Is avatlable). 

(a) where representaUve notse enVlfonmenl Is ulected • select the appropnate noise area c.ategory (cett C18}. Th.e •1ortsheet titled 
'Represenla e Nolse Environ_ p,ovldes a number ol exam~ 10 help se~ the nolse area category . 

6 b atl ~?1nt~::::~~~c:=~rv~ -d1:i~~c~~o"'ti!~~1:!~~~=\n~~s~ ~~16°1:tch Orne penod (cell! 01 7 to Dt9i 

~~::::ts!:':~!::::~~; ~'::;7,esen.ta11va dtstance In cell C2S. 

7 Fo1 lhe scenario (t: g ShdoW t:JCca114UonJ, select p&.in1 trom 1t1e drop.down Ii.st 111'1 eels A28 to Alfi (e g. dump 111JctI ., e-xc.1wo11orJ 
(o) enter quantity for each aeleot l!d pl•nt in ce:011 028 to 0'7 
{t>) Where N n aektcled from step #o . e11ter the dlatance lo ,ecervttr for HCh lndNktu.al plan! in celb E28 IO E47. 
(C) i, there line or ,ight to ,ece,ver? nlect fiotfl d rop down litl irt c.,11 F28 to F•7 

8 Identify lhe levef above o;ac~round •ndlor ,i()fte m•ngem■ nt level (see llWh 57 to 62) 
9 kferit;fy ,1od' impfernen( ,tie re1evant ~Gdition1I miigiltion mea,ures (see row, 6J fo 65) 
9 Ooctlment ii sum~ry report detal ing 

(a) proje.cl descrimioo fmdudino locafion du~bon hours of wOO(', conslrvction methodok>gy plant po entialy •mpKted recetvers , etc ) 
(b) bK-lc:ground noise levels 
(c) noise management 6evels 
(d) pred»cted notSe ~el~ for each trne penod. 
Ce) sleep d15run,ance mruvation cfistance for n,Qhl works 
tr) millgation measures_ 
(g) Team member responsible for lmpternentlng mMigaUOn measures and manaoino no~e and ribratiOri. 

(Note thal suitable nof5e management ~vels ttt1 ttther n~nsitrVe buSk1M$eS not tjentltled ln the Consuucbon Noise Estimator shouad be 
fflYMtigated oo • ptoJec:t•by.Project basis Pfease ca.ntact • Roads and Marihme noise .speciliut for mote lrt lormauonJ 
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investigated on a project-by-project basis. Please contact a Roads and Maritime noise speciliasl for more information) 
Is all plant at the same representative distance to the receiver? YIN y 

ReoresentaliYe dlatance 1ml 30 IAII at Representative Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance- used in Contribution 
Type/ model plant (See Source• Sheet) SWL LA•q (dB(A)I SPl @7m (dB(A)J Quantity receiver (m) receiver? Y/11 correction correction 

calculation (ml SPL (dB(AI) 
ldBAl ldBAI 

Pavement proftier 117 92 1 30 Yes 0 0 30 78 
Dump truck 110 85 1 30 Yes 0 0 30 71 

Front end loader 112 87 1 30 Yes 0 0 30 73 
Water truck 107 82 1 30 Yes 0 0 30 68 

Total SPL LAeq(15minutvl (dS(AJJ BO 

Non-residential receivers 

Residenrial receiver Classroom ar schools Hospira/ wards and Active Passive lndusrrial Offices, 
and other educarional operaring theatres Place of worship 

recreation recreation premise retail ourlers 
inslitutions 

Standard hours 60 55 6!i 55 6!i 60 75 70 

Noise lllanagement Level (dB(A)) 
Day(OOHW) 55 55 6!i 55 6!i 60 75 70 

OOHW Period 1 50 6!i 55 6!i 60 75 70 
OOHW Period 2 45 6!i 55 75 70 
Standard hours JO 

L...,.I above background (clB(A)) Day(OOHW) 30 

OOHW Period 1 35 
OOHW Period 2 40 
Standard hours 20 25 15 25 15 20 5 10 

L"""I above NML (clB(A)) 
Day(OOHW) 25 25 15 25 15 20 5 10 

OOHW Period I JO 15 25 15 20 5 10 
OOHW Period 2 35 15 25 5 10 
Standard Hours N, V, PC, RO N, V,PC, RO N, V, PC,RO N, V, PC, RO N, V, PC, RO N, V,PC, RO N, V, PC, RO N, V,PC, RO 

Additional mitigation mNSUrN 
Day(OOHW) V,. IB, N, R11 DR, PC-, SN V, 18.N, RI DR PC,SN V,N, R1 , DR V, 18, N, RI, DR, PC, SIi V,N, Rl,OR V,N, R1 , DR N, RI, DR N,Rl,DR 

OOHW Period 1 V, IB, N, R1, DR, PC, SN V,N, R1, DR V, 1B, N, RI, DR, PC, SIi V,N, Rl , DR V,N, RI, DR N, R1, DR N, Rl,DR 
OOHW Period 2 AA, V, IB, N, PC, SN, Rl, DR V, 18, N, PC, SIi, R2, DR AA, V, 18, N, PC, SIi, R2, DR V, N, R2, DR V, N, R2, DR 
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la all plant at the same representative distance to the receiver? YIN. y 
I nov=ng-a ,=vn-a-.,tt,1ccr-ar-,,rv,=rrra"S~..,-•~"""colrr• cnr" v.ro,; nh1<1nome-.wt.,,,.,,·p=>nurnirrnundmomnn 

Reoresentative distance (ml 90 All at Representati ve Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant ( See Sources Sheet) SWL l A• q (dB(A)) SPl @7m (dB(A)) Quantity correction correction 

receiver (m) receiver? YIN 
(dBA) (dBA) 

calculation (m) SPL (dB(A)) 

Pavement profiler 117 92 1 Yes 0 0 90 68 

Dump True, 11 0 85 1 Yes 0 0 90 61 
Front ent loader 112 87 1 Y es 0 0 90 63 

Water truck 107 82 1 Y es 0 0 90 58 
Y es 0 0 -888 
Yes 0 0 -888 

- -
Total SPL L Aeo(t5minui.J (dB(A J) 70 

Non-residenrial receivers 

Residemial receiver 
Classroom ar schools 

Hospira/ wards and Acrive Passive lndusrrial Offices, 
and other educarional Place of worship 

insrilurions 
operaring rhearres recrearion recrearion premise rerail ourlers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Marn,go,m,nt Level {dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 

Standard hours 20 

Level above background (dB(A)) Day(OOHW) 20 
OOHW Period 1 25 
OOHW Period 2 30 
Standard hours 10 15 5 15 5 I 10 0 

Level above NML (dB(A)) 
Day(OOHW) 15 15 5 15 5 I 10 0 

OOHW Period 1 20 5 15 5 I 10 0 
OOHW Period 2 25 5 15 0 
Standard Hours NV N, V - N,V - I N, V - -

Additional mitigation me,asures 
Day(OOHW) V N Rt DR V,N, Rt , DR N, R1, DR V ,N, R1, OR N, Rt, DR I N, R1 , DR - -

OOHW Period 1 VN.R1DR N1 R1 , DR V,N, Rt, DR N, Rt, DR I N, Rt , DR -
OOHWPeriod2 AA V IB. N PC SN R2. DR V, N, R2, DR V, 18, N. PC, SN, R2, DR - -
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,~-og.m:o-vrr.rp'to)C''GA:JJ'9)'fOJeava~1~-:--.--rc'lD~«cn:r l'(V'01:1~, orawrc1nume,ro~~cr1m-n-tornn:trC'imamnm01., 

Is all plant at the same representative distance to the receiver? Y/N y 

Representative distance (m) 100 All at Representative Di&tance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (see Sources Sheet) SWL LA•q (dB(A)) SPL @7m (dB(A)) Quantity correction correction 

receiver (m) receiver? YIN 
(dBA) (dBAI 

calculation (m) SPL (dB(A)I 

Pavement profiler 117 92 1 Yes 0 0 100 67 
Dump True~ 11 0 85 1 Yes 0 0 100 60 

Front ent loader 112 87 1 Yes 0 0 100 62 
Water truck 107 82 1 Yes 0 0 100 57 

Yes 0 0 -888 
Yes 0 0 -888 

-- -

Total SPL L Aeal15minutel fdBfA)) 69 

No11-residemial receivers 

Residenrial receiver Classroom ar schools 
Hospira/ wards a11d Acrive Passive /11dusrrial Offices, 

and orher educarional Place of worship 
insrirurions 

operaring rhearres recrearion recrearion premise rerail our/ers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Management Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 19 

Love/ above background (dB(A)) Day(OOHW) 19 
OOHW Period 1 u 
OOHW Period 2 29 
Standard hours 9 14 4 14 4 I -9 

Lovet above NML (dB(A)) Day(OOHW) 14 14 4 14 4 I 9 
OOHWPeriodl 19 4 14 • I 9 
OOHW Period 2 u 4 14 
Standard Hours - N, V N, V - I - - -

Additional mitigation meaauree 
Day(OOHW) N R1 DR N, R1, DR - N, R1 , 0R - I N, RI , DR - -

OOHW Period 1 VNR1DR - N, R1 , 0R - I N,Rl , DR - -
OOHW Period 2 V IB /ll PC SN Rl DR N V, N, R21 OR - -
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,~-og.m:o-vrr.rp'to)C''GA:JJ'9)'fOJeava~1~-:--.--rc'lD~«cn:r l'(V'01:1~, orawrc1nume,ro~~cr1m-n-tornn:trC'imamnm01., 

Is all plant at the same representative distance to the receiver? Y/N y 

Representative distance (m) 100 All at Representative Di&tance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (see Sources Sheet) SWL LA•q (dB(A)) SPL @7m (dB(A)) Quantity correction correction 

receiver (m) receiver? YIN 
(dBA) (dBAI 

calculation (m) SPL (dB(A)I 

Pavement profiler 117 92 1 Yes 0 0 100 67 
Dump True~ 11 0 85 1 Yes 0 0 100 60 

Front ent loader 112 87 1 Yes 0 0 100 62 
Water truck 107 82 1 Yes 0 0 100 57 

Yes 0 0 -888 
Yes 0 0 -888 

-- -

Total SPL L Aeal15minutel fdBfA)) 69 

No11-residemial receivers 

Residenrial receiver Classroom ar schools 
Hospira/ wards a11d Acrive Passive /11dusrrial Offices, 

and orher educarional Place of worship 
insrirurions 

operaring rhearres recrearion recrearion premise rerail our/ers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Management Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 19 

Love/ above background (dB(A)) Day(OOHW) 19 
OOHW Period 1 u 
OOHW Period 2 29 
Standard hours 9 14 4 14 4 I -9 

Lovet above NML (dB(A)) Day(OOHW) 14 14 4 14 4 I 9 
OOHWPeriodl 19 4 14 • I 9 
OOHW Period 2 u 4 14 
Standard Hours - N, V N, V - I - - -

Additional mitigation meaauree 
Day(OOHW) N R1 DR N, R1, DR - N, R1 , 0R - I N, RI , DR - -

OOHW Period 1 VNR1DR - N, R1 , 0R - I N,Rl , DR - -
OOHW Period 2 V IB /ll PC SN Rl DR N V, N, R21 OR - -
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Is all p&ant at the same representative distance to the receiver? YIN y 

~------R~e=r~e~•~e~nta=tiY~e~d~i•~ta~n~ce=~m~------~-------19_0 _____ ~A/I at Representative Distance 

l Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (See Sources Sheet) SWL LAoq (dB(A)) SPL @7m (dB(A)) Quantity 

receiver (m) receiver? YIN 
correction correction 

calculation (m) SPL (dB(A)) 
(dBA) (dBA) 

Pavement profiler 117 92 1 Y es 0 0 190 S9 

I Dump Truck 110 85 1 Yes 0 0 190 52 
I Front ent loader 112 87 1 Yes 0 0 190 54 
I W8ter truck 107 82 1 Yes 0 0 190 49 
I Yes 0 0 -888 
I Yes 0 0 -888 

t I 61 ~ book last modified: 21 m ago 
- -

Total SPL LAeq(15minuteJ (dB(A}} 

Non-residential receivers 

Residential receiver 
Classroom ar schools 

Hospira/ wards and Acrive Passive lndusrrial Offices, 
and olher educational Place of worship 

instiwtions 
operaring lhearres recreation recrearion premise, rerail our/ers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Management Levr>I (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 11 

Leve/ above bllckground (dB(A)) Day(OOHW) 11 
OOHW Period 1 16 
OOHW Period 2 21 
Standard hours 1 6 6 1 

Leve/ above NML (dB(A)) 
Day(OOHW) 6 6 6 1 

OOHW Period 1 11 6 1 
OOHW Period 2 16 6 
Standard Hours - - - - - -

Additional mitigation nHMYUTN 
Day(OOHW) N R1 DR N, R1 , DR - N, R1 1 DR - - - -

OOHW Period 1 N R1 DR - N, R1, OR - - - -
OOHW Period 2 VIBNPC SNR2.DR - V, N, R2, DR - -
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- investigated on a project-by-project basis . Please contact a Roads and Maritime noise speciliast for more information} 
ls aH plant at the same representative diatance to the receiver? YIN y 

Reoresentative distance 1ml I 350 All at Representative Di,tance --

Individual distance to I• there line of aight to 
Quantify Shielding 

Distance used in Contribution 
Type/ model plant (See Sources Sheet) SWL LA•4 (dB(A)) SPL @7m (dB(A)) Quantify correction correction 

receiver (m) receiver? YIN 
ld8AI ld8AI 

calculation (m) SPL (dB(A)) 

Pa'iement profiler 117 92 1 30 Yes 0 0 350 52 
Dump truck 110 85 - 1 - 30 Yes 0 0 350 45 

Front end loader 112 87 1 30 Yes 0 0 350 47 
Water truck 107 82 1 30 Y es 0 0 350 42 

- - - - -

Total SPt. LAeq(15minuteJ fdBfAJl 54 

Non--residential receivers 

Residenria/ receiver Classroom ar schools Hospital wards and Acrive Passive Industrial Offices, 
and other educational 

operating thearres 
Place of worship recreation recreation premise rerail ourlers 

inslirurions 
Standard hours 60 55 65 55 65 60 75 70 

Noise M•nagwm,nt Level (dB(A)) 
Day(OOIIW) 55 55 65 55 65 60 75 70 

OOHW Period t 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 4 

L.,.,,.I above background (dB(A)) Day(OOIIW) 4 
OOHW Period t 9 
OOHW Period 2 14 

Standard hours 

Levo/ •bove NML (dB(A)) 
Day(OOIIW) I 

OOHW Period 1 4 
OOHW Period 2 9 
Standard Hours . . - - - I - - -

AdditioniJI mi tigation meuurN 
Day(OOIIW) . - . - - I - - -

OOHW Period t - - - - - - -
OOHW Period 2 V, N, R2, DR - - - -
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investigated on a project-by-project basis. lease contact a Roads and Maritime noise speciliast fo r more m ormation) 
I• all plant at the same representative di■tance to the receiver? YIN y 

~------~R=e=re=se=n=ta=t=iv~e~d=i•=ta=nc=e=m~------~-------50_0 ______ ~A// at Rep~entative Distance 

t 
Individual diatance to I• there line of sight to 

Quantity Shielding 
Distance used in Contribution 

Type/ model plant (See Sources Sheet) SWL LAoq (dB(A)) SPI. @7m (dB(A)) Quantity 
receiver (ml receiver? YIN 

correction correction 
calculation (m) SPL (dB(A)) 

ldllAI ldllAI 
Pavement profiler 117 92 1 30 Yes 0 0 500 47 

I Dump truck 110 85 1 30 Yes 0 0 500 40 

I Front end loader 112 87 1 30 'r es 0 0 500 42 
I Water truck 107 82 1 JO Yes 0 0 500 37 

- - - -

Total SPL L Aeq(15minuleJ (dB( A)) 49 

Non-residemial receivers 

Residenlial receiver Classroom a1 schools Hospira/ wards and Aclive Passive lndusirial Offlces1 and olher educalional operaling lhea1res Place of worship recrealion recreation premise reiai/ oullets 
inslilulions 

Standard hour■ 60 55 65 55 65 60 75 70 

NoiH Management Level (dB(A)) 
nav(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 

Level above background (dB(A)) 
Day(OOHW) 

OOHW Period 1 4 
OOHW Period 2 9 
Standard hours I 

Level above NML (dB(A)) 
Day(OOHW) 

OOHW Period 1 I 
OOHW Period 2 • 
Standard Hour• - - - - I - - -

Additional mitigation meaaut'N 
uav(OOHW) - - - - I - - -

OOHW Period 1 - - - I - - -
OOHW Period 2 N - - - -
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I• au plant at the same repre•entatiYe di•tance to the receiver? YIN y 
I investigated on a project-by-project basis. Please contact a Roads and Marilime noise speciliast for more information) 

Repre•entative di•tance Im) 1000 All at RepruentaUve Distance 

lndivtdual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (5ee SOurces Sheet) SWL LA•q (dB(A)) SPI. @7m (dB(A)) Quantity correction correction 

receiver (m) receiver? YIN 
ldBAI ldBAI 

calculation (m ) SPL (dB(A)) 

Pavement profiler 117 92 1 30 Y es 0 0 1000 39 
Du~truci< 11 0 85 1 30 Y es 0 0 1000 32 

Front end loader 112 87 1 30 Yes 0 0 1000 34 
Water truek 107 82 1 30 Yes 0 0 1000 29 

- - - - -

Total SPL L A@<l(15minutoJ fdBfAJJ 41 

No~residential receivers 

Residential receiver Classroom ar schools Hospital wards and Acrive Passive Industrial Offices1 and olher educarional operating lhearres Place of worship 
recrearion recreation premise rerail ouz/ers 

inslirulions 
Standard hour• 60 55 6!i 6!i 65 60 75 10 

Noite ManagemMt Lov•I (dB(A)) 
Day (OOHW) 55 55 6!i 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 

L• v•I abovo background (dB(A)) Day (OOHW) 

OOHW Period 1 
OOHW Period 2 t 
Standard hours I 

L.,,.I abovo NML (dB(A)) Day(OOHW) I 
OOHW Period 1 I 
OOHW Period 2 
Standard Hours - - - - - I - - -

Additional mitigation nHHUUrN 
Day (OOHW) - - - - I -

OOHW Period 1 - - - I - - -
OOHW Period 2 - - -
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• • I Transport 
NSW Roaqs & Mantime 
~ Services 

Please input information into yellow cells 

Please pick from drop-down list in orange cells 

Project name 
Scenario name 

Receiver address 
Select area ground type 

Construction Noise Estimator 

Marsha Us Creek Bridqe WideninQ 
Scenario 4 

Urban 
Select type of background noise level input Representative Noise Environment 

Representative Noise Environment User Input 

Noise area category R3 
Day 50 

RBL or LASO Background level (dB(A)) Evening 45 
Night 40 
Day 60 

LA•q(15minut•J Noise mangement level (dB(A)) 
Day(OOHW) 55 

Evening 50 
Night 45 

H 
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ITTI:SOgalctrornrpfu,eCFDJ'=pt'1)~~7"r"'Te?l~oi,rd r\'tr4US m:)-JwrarnrflTC'TroiSc'--sµc etlrd":SnanTiun::-rtnorrrro:crorrJ 

Is all plant at the same representative distance to the receiver? YIN y 

Renresentative distance fm\ 45 IAII at Representative Distance 

Individual distance to la there line of sight to Quantity Shielding 
Distance used in Contribution 

Type/ model plant (See Sources Sheet) SWL LA,q (dB(A)) SPl @7m (dB(A)) Quantity correction correction 
receiver(m) receiver? YIN 

(dBA) (d8A) 
calculation (m) SPL (dB(A)) 

De1r~ery truck 108 83 1 Yes 0 0 45 65 
Light vehicle 88 63 3 Yes 5 0 45 50 
Generator 103 78 1 Yes 0 0 45 60 

Yes 0 0 --888 
- - -

Total SPL LA...,l15minu11>1 fdBIAII 68 

Non-residential receivers 

Residential receiver Classroom ac schools 
Hosp/cal wards and Aclive Passive lndusrrial Offices, 

and olher educational 
operating lhearres 

Place of worship 
recreation recreation premise rerail our/ers 

instilutions 
Standard hours 60 55 65 55 65 60 75 70 

.Noise Management Love/ (rJB(A)) 
Day (OOHW) 55 55 65 55 65 60 75 70 

OOttW Period 1 5(/ 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 16 

Lewi above background (rJB(A)) Dly(OOHW) 16 
OOHW Period 1 21 
OOttW Period 2 26 
Standard hours 6 11 1 11 1 6 

Love/ above NML (dB(A)) 
Day(OOHW) 11 11 1 H 1 6 

OOHW Period 1 16 1 11 1 6 
OOttW Period 2 21 1 11 
Standard Hours N, V . N, V . . . . 

Additional mitigation nHMSUrN 
Day(OOHW) N R1 DR N, Rt, DR . N, R1, DR . N, R1 , DR . . 

OOHW Period 1 VNR1DR . N, R1, DR . N, Rt, OR . . 
OOHW Period 2 V IB. N r><: SN. R2. DR N V, N, R2, OR . . 
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r------------------------1---------------1---------~--...,,,..,.,:nig1:erccrornrpi0Jt,c1-uy=p,O)cc\ 0~1s. r1ea :se cot11c1 M:0""111-0 ctm)"T~rdTltm"~d-:a."P'C'ChT'cD-mnTrorri,Tro·mn:mat~ 

Is all plant at the same representative distance to the receiver? YIN y 

~-----~R~e=r~e~•e~n~ta=tlv~e=di~-•~ta=noe==m~------~-------46~0 ______ ~AI/ at Representative Distance 

l lndlvidual distance to Is there line of sight to 
Quantity Shielding 

Distance u&ed in Contribution Type/ model plant (See Sources Sheet) SWL LANI (dB(A)) SPL @17m (dBIA)) Quantity correction correction 
receiver (m) receiver? YIN 

ldBA) (dBA) 
calculation (m) SPL(dB(A)) 

Delivery truck 108 83 1 Yes 0 0 460 39 

I Light vehicle 88 63 3 Yes 5 0 460 24 
I Generator 103 78 1 Yes 0 0 460 34 
I - - Yes 0 0 -888 

- - - - - -
Tota/ SPL LA 41 

Non-residential receivers 

Residential receiver Classroom ar schools 
Hospffal wards and Acrive Passive lndusuial Offices, 

and orher educarional 
operating lhearres 

Place of worship 
recreation recreation premise rerai/ our/ers 

insrirutions 
Standard hour• 60 55 65 55 65 60 75 70 

Noise MaMg,,ment Level (dB(A)) Day(OOIIW) 55 55 65 55 65 60 75 70 
OOIIW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 

level·- background (dB(A)) Day(OOIIW) 
OOHW Period 1 
OOHW Period 2 1 
Standard hours 

Level above NML (dB(A)) 
Day(OOIIW) 

OOHW Period 1 
OOHW Period 2 
Standard Hours . . . . . . . 

Additional mitigation mNSUN!I 
Day(OOIIW) . . . . . - . . 

OOHW Period 1 . . . . . . 
OOHW Period 2 . - . -
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1ya1eu 011 d piOJCCC· Oj-pi O)CCI Od:Sl5. r,ea:se CUliidCl d R.OdU:S dllU IVldllOliie 1101:se :specma:st IOI IIIOIC IIIIUlllidhOIIJ 

Is all plant at the same repre•entative distance to the receiver? YIN y 

~ ------~R~e~r~e~•~e~n~ta~t~iY~e~d~i•~ta~n~ce~~m~------~-------190 ______ ~AI/ at ReprMentative Diitance 

r 
Individual distance to Is there line of sight to 

Quantity Shielding 
Distance used in Contribution 

Type/ model plant ( See Sources Sheet) SWL LA• q (d!ICA)) SPl @17m (dB(A)) Quantity 
receiver Cm) receiver? YIN 

correction correction 
calculation (m) SPL (d!ICA)) 

(dBA) (dBA) 
Delivery truck 108 83 1 Yes 0 0 190 50 

I Light vehicle 88 63 3 Y es 5 0 190 35 

t Generator 103 78 1 Yes 0 0 190 45 
I Yes 0 0 -S88 

Total SPL L Aeq(15minutv/ (dB(A}I 51 

Non-residenrial receivers 

Residenrial receiver 
Classroom ar schools 

Hospira/ wards and Active Passive lndusrrial Offices, 
and orher educarionat 

operaring rhearres 
Place of worship 

recrearion recreation premise retail oul/ezs 
inslirurions 

Standard hours 66 55 65 55 65 60 75 70 

Noi,e Manar,.ment Level (dB(AJJ 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 5(j 65 55 65 60 75 70 
OOIIW Period 2 45 65 55 75 70 

Standard hours 1 

Level above background (dB(A}) Day(OOHW) 1 
OOHW Period 1 6 
OOHW Period 2 11 
Standard hours I 

Level above 111,//L (dB(A}) 
Day (OOIIW) I 

OOHW Period 1 1 I 
OOIIW Period 2 6 
Standard Hours - - - - I - - -

Additional mitigation measul'N 
Day(OOHW) - - - - I - -

0011W Period 1 - - - I - - -
OOIIW Period 2 V. /II R2.DR - - - -
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Is all plant at the same representative distance to the receiver? Y/N y 

'--------"R=-eccr,.,e,.,a,.,e-"n=tae:tiv=e-=d"'is:.,lance==""m"'---------'--------'-540'-'--------'AII at Repre&entative Distance 

r 
Individual distance to Is there line of sight to Quantity Shielding 

Distance used in ContributKM'I 
Type/ model plant (See Sources Sheet) SWL LA•• (dB(Al) SPL @7m (d8(Al) Quantity correction correction 

receiYer(m) receiver? YIN 
(dBA) (dBA) calculation <ml SPL(dll<A)) 

Delr.,ery truck 108 83 1 Yes 0 0 540 37 

I Light vehicle 88 63 3 Yos 5 0 540 22 
I Generator 103 78 1 Yos 0 0 540 32 
I Yes 0 0 -S88 

- - - -

Total SPL LAeq(15minutv/ (dB(AJJ 39 

Non-residenrial receivers 

Residenlial receiver Classroom ar schools 
Hospira/ wards and Acrive Passive lndusuial Offices, 

and orher educarionat 
operating rhearres 

Place of worship 
recrearion recrealion premise retail oullers 

inslitutions 
Standard hours 60 55 66 55 66 60 75 70 

Noise Manag<!l1N!l1t hVf>I (dB(A)) 
Day(OOHW) 55 55 66 55 66 60 15 70 

OOHW Period 1 50 66 55 66 60 15 70 
OOHW Period 2 45 66 55 75 70 
Standard hours 

Level aboVf> bacltground (dB(A)) Day(OOHW) 
OOHW Period 1 
OOIIW Period 2 
Standard hours 

L@vel above NML (dB(A)) 
Day(OOHW) 

OOHW Period 1 
OOHW Period 2 
Standard Hours - - . - - -

Additional mitigation .IJHHISUTN 
Day(OOHW) - - . - . . - . 

OOHW Period 1 . - . - -
OOHW Period 2 - - . 
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I ·~·~· Transport ~ ....... ,!'. 

Construction Noise Estimator __ ,,-·---- oa s& Mar ,m SW Se IC OIOV 

f 
i 

Please input information into yellow oe-lls 

I Please pick from drop-down list in orange cells 

Project name Marsha.lls Creek Bridae Widenina 

l Scenario name Scenario 5 
Receiver address 

Select area ground type Urban 
Select type of background noise level input Representative Noise Environment 

I 
Representative Noise Envir.onment User Input 

Noise area category R3 

Day 50 

I RBL or LA90 Background level (dB(A)) Evening 45 
I 

Night 40 

Day 60 

LAeq(15minute) Noise mangement level (dB(AI) 
Day(OOHW) 55 

Evening 50 

Night 45 

I 
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,, ·o=anuim,re-mits'e,nanag-e-m-.nneve-is,onnn-.rm11s'=ens,~nosnr.-s .. .rs'lf011<ren11M-.nn-1=strm:111in'Nn1s 
investigated on a project.by-project basis. Please con tact a Roads and Maritime noise speciliast for more info rmation) 

Is an plant at the same representative distance to the receiver? YIN y 

Representative distance-(ml 30 All at Representative Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (See Sources Sheet) SWL LA04 (dB(A)l SPL @[17m (dB(A)l Quantity correction correction 

receiver (m) receiver? YIN 
(dBA) (dBA) 

calculation (m) SPL (dB(A)l 

Mobie crane 113 88 1 Y es 0 0 30 74 
Daymakers 98 73 1 Yes 0 0 30 59 

- - - -
Total SPL L A@0(15minut»I (dB(AH 74 

Non-residential receivers 

Residential receiver Classroom ar schools 
Hospital wards and Aclive Passive Industrial Offices, 

and orher educational Place of worship 
inslilutions 

operating rheatres recreation recreation premise rerail oullers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Man11gement Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 10 

Standard hours 24 

L<>wl above background (dB(A)) Day(OOHW) 24 

OOHW Period 1 29 
OOHW Period 2 34 
Standard hours 14 19 9 t9 9 I 14 4 

Level above NML (dB(A)) 
Day(OOHW) 19 19 9 19 9 I 14 4 

OOHW Period 1 24 9 19 9 I 14 4 
OOHW Period 2 29 9 19 4 
Standard Hours NV N,V - N, V - I N,V - -

Additional mitigation 11HH1SUre.s 
Day(OOHW) VNRfDR V,N, R1, DR N,R1,DR V,N, R1,DR N, R1 , DR I N, R1, DR - -

OOHW Period 1 VNR1DR N, R1 , DR V,N, R1, DR N, R1 , DR I N R1 , DR - -
OOHW Period 2 AAVIBNPCSNR2.DR V N, R2 DR V, 1B, N, PC SN, R2 DR - N 

' 
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-- ·- n'lrc';'Cl"Q<flC~~a :i,; lC'"~-oh-ra .-.w= rtrw.-,:rrfOJTI~'f'C'Clf(a:mornrorc1mOnllc . 

Is all ptant at the same representative distance to the receiver? YIN y 

I 
Reoreaentative distance fml 90 All at Representative Distance ~-

Individual distance to Is there line of 1ight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (See Sources Sheet) SWL LA• q (dll(A)) SPL @7m (dll(A)) Quantity 

receiver (m) receiver? YIN correction correction 
calculation Im) SPL(dll(A)) 

(dBA) (dBA) 
Mobile crane 113 88 1 Yes 0 0 90 64 

Daymakers 98 73 - 1 - >'es 0 0 90 49 

>'es 0 0 -888 
Yes 0 0 -888 
Yes 0 0 -888 
Yes 0 0 -888 

- -
Total SPL L Aoaf15minutei ldBIAII 64 

No11-residemial receivers 

Residenrial receiver Classroom ar schools 
Hospira/ wards and Aclive Passive lndusrrial Offices, 

and olher educarional 
operaling lhearres 

Place of worship 
recrearion recrealion premise rerail ourlers 

inslitulions 
Standard hours 60 55 65 55 65 60 75 70 

NoiM Management Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 

Standard hours 14 

Lew,/ above background (dB(A)) Day (OOHW) 14 
OOHW Period 1 19 
OOHW Period 2 24 
Standard houro 4 9 9 I 4 

Level above Nit/IL (dB(A)) Day(OOHW) 9 9 9 I 4 
OOHW Period t 14 9 I 4 
OOHW Period 2 19 9 
Standard Hours - - - - I - - -

Additional mitigation measur-.s 
uay (OOHW) N R1 DR N, R1 , DR - N, R1 , DR I - - -

OOHW Period 1 N R1 DR - N,R1 , DR - I - - -
OOHW Period 2 ll/BN PC SNR2.DR - V, N, R21 DR - -
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-- - - - --- rrt"c"~ng;:m::~ ·:.r _ 11:'~C""'CohrdC'l ~ - ayf(l""firaTI'llTTTC-rltmi'.~TiCCffr«:snoMlron::1mo , , , 
.. 

Is all plant at the same representati¥e distance to the receiver? Y/N y 

I 
Re0resentatrle distance fmJ 140 IAII at Representative OiJtane@ 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant (See Sources Sheet) SWL LA• q (dB(A)) SPL ~7m (dB(A)) Quantity 

receiver(m) receiver? YIN 
correction correction 

calculation (m) SPL(dB(A)) 
(dBA) (dBA) 

Mobile crane 113 88 1 Yes 0 0 140 59 
Oaymakers 98 73 , 1 Yes 0 0 140 44 

Yes 0 0 -888 
Y es 0 0 -888 
Yes 0 0 -888 
Yes 0 0 -888 

- -
,_ 

Total SPL LAoaf15minutfll ldBIAII 59 

Non-residenlial receivers 

Residenlial receiver 
Classroom ar schools 

Hospira/ wards and Aclive Passive lndusrrlal omces, 
and olher educational Place of worship 

insliwlions 
operaling lheatres recrealion recrealion premise rerail ourlers 

Standard hours 60 55 65 55 65 60 75 70 

Noise MilnBgement Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 9 

Level ilbove background (dB(A)) Day (OOHW) 9 
OOHW Period 1 14 
OOHW Period 2 19 
Standard hours 4 4 

Level above NML (dB(A)) 
Day(OOHW) 4 4 4 

OOHW Period 1 9 ◄ 
OOHW Period 2 14 4 
Standard Hours - - - - - - -

Additional mitigation measurN 
Day(OOHW) . - - - - - -

OOHW Period 1 N R1 DR - - - - . -
OOHW Period 2 VNR2.DR - H - -
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I•• all plant at the same representative distance to the receiver? YIN 

;ug~:u::avrni~-~«s•~- lc:'ll'S~tlUl~i:riO:..,rrO"W,'a'l'mffre"l"K'fl:S~'C"Clll<l'SMOMYlon:rl'momY-atlOli) 

y 

I Reoresentative distance (m) 210 All at Representative Distance 

l Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ model plant ( See Sources Sheet) SWL LA.,. (dB(AI) SPL @17m (dB(AI) Quantity correction correctK>n 

receiver (m) receiver? YIN 
(dBA) (dBA) calculation (m) SPL (dB(A)) 

Mobile crane 113 88 1 Yes 0 0 210 54 

I Daymakers 98 73 ·1 Yes 0 0 210 39 
I Yes 0 0 -888 
I Yes 0 0 -888 
I Yes 0 0 -888 
I Yes 0 0 -888 

- - ·-Total SPL L Aoq(t5minutv/ (dB(A/) 54 

Non-residenrial receivers 

Residential receiver Classroom ar schools 
Hospira/ wards and Acrive Passive lndusrrial Offices, 

and olher educarional Place of worship 
instirutions 

operating lhearres recreation recreation premise rerail oullers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Management Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 4 

Level above background (dB(A)) Day(OOHW) 4 
OOHW Period 1 9 
OOHW Period 2 14 
Standard hours 

Level above NML (dB(A)) 
Day (OOHW) 

OOHW Period 1 4 
OOHW Period 2 9 
Standard Hours - - - - - - -

Additional mitigation measurN 
Day (OOHW) - - - - - - -

OOHW Period 1 - - - - - -
OOHW Period 2 ll N R2.DR - - - -
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-· I tr,.-o,-ogi,~'<>J~ ·0~••,..,.,.,,,.~,,...,ofm,.,....--.w,,=-.,,;.,,c•mniic-no=¼,,,erm,·,-non nore-lmonm,i.,~ 
Is all plant at the same representative distance to the receiver? Y/N y 

Reore aentative distance fml •310 All at Representative Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance u1ed in Contribution 
Type/ model plant (See Sources Sheet) SWL lA•q (dB(AJJ SPL @7m (dB(AJJ Quantity correction correction 

receiver (m) receiver? YIN 
(dBAJ (dBAJ 

calculation (mJ SPL(dB(A JJ 

Mobile crane 11 3 88 1 Yes 0 0 310 49 
Daymakers 98 73 ~ Yes 0 0 310 34 

Yes 0 0 -888 
Yes 0 0 -888 
Yes 0 0 -888 
Yes 0 0 -888 

- - ·-Total SPL L At>0f15minuteJ ldBIAJJ 49 

Non-residenlial receivers 

Residential receiver Classroom at schools 
Hospital wards and Active Passive lndusUial Offices, 

and other educational Place of worship 
institutions 

operating theatres recrealion recrearion premise reraif our/ers 

Standard hours 60 55 65 55 65 60 75 70 

Nois,, Management Len/ (C/B(A)) 
Day(OOHWJ 55 55 65 55 65 60 75 70 

OOHW Period t 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 
Standard hours 

Lew,/ above background (dB(A)) Day(OOHWJ 
OOHW Period t 4 
OOHW Period 2 9 
Standard hours I 

Level above NII/IL (dB(A)) 
Day(OOHWJ I 

OOHW Period t I 
OOHW Period 2 4 
Standard Hours - - - - I - - -

Additional mitigation tMawrN 
Day (OOHWJ - - - - I - - -

OOHW Period t - - - I - - -
OOHW Period 2 N - - - -
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lNOte mat sunaote noise man agemem 1eve1s tor omer no1se-sensnrve ousmesses not taenunea m me t.onsm1cuon Noise c S1 
investigated on a project-by-project basis. Please contact a Roads and Maritime noise speciliast for more information) 

Is au plant at the same representative distance to the receiver? YIN y 

L Reoresentati¥e distance (ml 350 All at Representative Distance 

Individual distance to la there line of sight to 
Quantity Shielding 

Distance used in Contribution 
Type/ m.-1 plant (See Sources Sheet) SWL LAoq (dB(A)) SPL @7m (d!IIA)) Quantity correction correction 

receiver (m) receiver? YIN 
(dBA) (dBA) 

calculation (m) SPL(d!IIA)) 

l.lobMe crane 113 88 1 Yes 0 0 350 4a 

Oaymskers 98 73 1 Y es 0 0 350 33 
- - - -

Total SPL LA-f15minutt>I fdBfAII 48 

Non-residential receivers 

Residenrial receiver 
Classroom at schools 

Hospira/ wards and Active Passive Industrial Offices, 
and other educarional 

operaring lhearres 
Place of worship 

recrearion recrearion premise retail our/ers 
insriturions 

Standard hours 60 55 65 55 65 60 75 70 

Noise Mana_,,.,nt Level (dB(A)) 
~(OOlfW) 55 55 65 55 65 60 15 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Period 2 45 65 55 15 70 

Standard hours 

Level above background (dB(A)) ~(OOlfW) 
OOlfW Period 1 J 
OOlfW Period 2 8 
Standard hours I 

Level above NML (dB(A)) ~(OOHW) I 
OOlfW Period 1 I 
OOlfW Period 2 J 
Standard Hours . . . . I . . . 

Additional mitigation m@B.SUl'N 
~(OOHW) . . . . . I . . . 

OOttW Period t . . - I . . . 
OOlfW Period 2 N . . . . 
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,1<11nnmintn111tnn!lifs"!'ltfam!'gemenneveinoro1rr@rmj1lfe-sensf!Ne°'tll'.lsrne-s10-.-s"'n.irr<renrme"!flrnn'e-C0111uo~t1lflfl'lb"1 
investigated on a project-by-project basis. Please contact a Roads and Maritime noise speciliast for more information) 

ls all plant at the aame representative distance to the receiver? YIN y 

Representative distance (m l I 500 IA/I at Rep~entative Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance uaed in Contribution 
Type/ model plant (See Sources Sheet} SWL LAeq (dB(All SPL@7m (dB(A)) Quantity correction correction 

receiver (m ) receiver? YIN 
(dBA) (dBA) 

calculation (m) SPL (dB(A)) 

Mobile crane 113 88 1 Yes 0 0 500 43 

Daymakers 98 73 1 Yes 0 0 500 28 
- - - -

Total SPL. L. Aea/15minutllJ (CIB(AJI 44 

Non-residential receivers 

Residential receiver Classroom ar schools 
Hospira/ wards and Acrive Passive lndusrrial omces, 

and olher educational Place of worship 
instiwtions 

operating lhearres recreation recreation premise rerail oullers 

Standard hours 60 55 65 55 65 60 75 70 

Noise Managefflf!nt Level (dB(A)) 
Day(OOHW) 55 55 65 55 65 60 75 70 

OOHW Period 1 50 65 55 65 60 75 70 
OOHW Pe riod 2 45 65 55 75 70 

Standard hours 

Lewi above bllcl<ground (dB(A)) Day(OOHW) 
OOHW Period 1 
OOHW Period 2 .f 
Standard hours 

l evel above NML (dB(A)) 
Day(OOHW) 

OOHW Period 1 
OOHW Period 2 
Standard Hours . . . . . . . . 

Additional mitigation meaaurea Day(OOHW) . . . . . . . . 
OOHW Period 1 . . . . . . 
OOHW Period 2 . . . . . 
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,,,1mnmirrom,-,;1e-i'ro1s~an-ag'enre11neveinonnn"tn!lnl=·.-n-s11wei!lJ!llnlfs=rto.-n11111.-cnn--rrre,::;-o-n'smn:ril!ln'rn'1S"e 
investigated on a project-by-project basis. Please con tact a Roads and Maritime noise speciliast for more information) 

Is au plant at the same representative distance to the receiver? YIN y 

ReDresentative distance 1ml 1000 All at Representative Distance 

Individual distance to Is there line of sight to 
Quantity Shielding 

Distance used in Cootribution 
Type/ model plant (See Sources Sheet) SWL LAoq (dB(AII SPl @17m (dB(AII Quantity 

receiver(m) receiver? YIN 
correction correction 

calculation (m) SPL(dB(AII 
(dBA) (dB.Al 

Mobile crane 113 88 1 Yes 0 0 1000 35 

I Daymakers 98 73 1 Yes 0 0 1000 20 
I - - - -

Total SPL L Aeo{15minuteJ (dB(AJI 35 
I 

Non-residenrial receivers 
t Classroom at schools Residemial receiver 

and other educacional 
Hospital wards and 

Place of worship 
Active Passive Industrial omces, 

inscicurions 
operating lheacres recreation recreation premise rerail oullels 

Standard hour■ 60 55 65 55 65 60 75 70 

' Noise Ma_,,enl Leve/ (dB(A)) Day(OOHW) 55 55 65 55 65 60 75 70 
OOl!W Period 1 56 65 55 65 60 75 70 
OOHW Period 2 45 65 55 75 70 

I Standard hours 

Level above background (dB(A)) Day(OOHW) 
OOHW Period 1 
OOl!W Period 2 
Standard hours I 

Level above NML (dB(A)) 
Day(OOHW) I 

OOHW Period 1 I 
OOl!W Period 2 
Standard Hours . . . . . I . - . 

AdditionBI mitigation me.un,a 
Day(OOHW) . - - . . I - . . 

OOHW Period 1 . - - I - . -
OOl!W Period 2 . - - . . 



Appendix I 
Threatened Species Evaluations 
The tables in this appendix present the habitat evaluation for threatened species, ecological 
communities and endangered populations listed for Wagga Wagga in the Atlas of NSW 
Wildlife1 and those identified as potentially occurring in the area according to the 
Commonwealth EPBC Protected Matters Search Tool2. 
The likelihood of occurrence is based on presence of habitat, proximity of nearest records and 
mobility of the species (where relevant). The assessment of potential impact is based on the 
nature of the proposal, the ecology of the species and its likelihood of occurrence. The 
following classifications are used: 
Presence of habitat: 
Present: Potential or known habitat is present within the study area 
Absent: No potential or known habitat is present within the study area 
Likelihood of occurrence 
Unlikely: Species known or predicted within the locality but unlikely to occur in the study area 
Possible: Species could occur in the study area 
Present: Species was recorded during the field investigations 
Possible to be impacted 
No: The proposal would not impact this species or its habitats. No Assessment of Significance 

(AoS) is necessary for this species 
Yes: The proposal could impact this species or its habitats. An AoS has been applied to these 

entities. 

1 The Atlas of NSW Wildlife is administered by the NSW Department of Environment & Heritage (OEH) and is 
an online database of fauna and flora records that contains over four million recorded sightings. 
2 This online tool is designed for the public to search for matters protected under the Environment Protection 
and Biodiversity Conservation Act 1999 (EPBC Act). It is managed by the Commonwealth Department of 
the Environment and Energy. 
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Evaluation of the likelihood and extent of impact on threatened flora species 

Species Description of habitat3 Presence of habitat Likelihood of 
occurrence 

Possible impact? 

Grasses 

Austrostipa 
wakoolica 

A spear-grass 

BC- E, EPBC-E 

Confined to the floodplains of the Murray River tributaries of central-western and 
south-western NSW, with localities including Manna State Forest, Matong, Lake 
Tooim, Merran Creek, Tulla, Cunninyeuk and Mairjimmy State Forest. Grows on 
floodplains of the Murray River tributaries, in open woodland on grey, silty clay or 
sandy loam soils. Habitats include the edges of a lignum swamp with box and 
mallee; creek banks in grey, silty clay; mallee and lignum sandy-loam flat; open 
Cypress Pine forest on low sandy range; and a low, rocky rise. Associated species 
include Callitris glaucophylla, Eucalyptus microcarpa, E. populnea and 
Austrostipa eremophila. 

Present 

Silty creek banks in study 
area. 

Unlikely 

Proposal does not occur 
along the Murray River 
tributaries, no 
Speargrasses were 
identified during the site 
survey. 

No 

Species unlikely to 
occur in study area 

Amphibromus 
fluitans 

Floating Swamp 
Wallaby-grass 

BC-V, EPBC - V 

There are many historic collections in the City of Greater Albury. It has been 
recorded recently in lagoons beside the Murray River near Cooks Lagoon (Shire 
of Greater Hume), Mungabarina Reserve, East Albury, at Ettamogah, Thurgoona, 
near Narranderra, and also further west along the Murray River (near Mathoura) 
and in Victoria. Amphibromus fluitans grows mostly in permanent swamps. The 
species needs wetlands which are at least moderately fertile, and which have 
some bare ground, conditions which are produced by seasonally-fluctuating water 
levels. Habitats in south-western NSW include swamp margins in mud, dam and 
tank beds in hard clay and in semi-dry mud of lagoons with Potamogeton and 
Chamaeraphis species. Wetlands inhabited by this species that are converted to 
deep, permanent dams are unsuitable for continued habitation by this species. 

Absent 

No suitable 
swamps/wetlands or 
wetland margins in study 
area 

Unlikely 

Suitable habitat not 
present 

No 

Species unlikely to 
occur in study area 

3 Information sourced from species profiles on NSW OEH’s threatened species database or the Australian Government’s Species Profiles and Threats database (SPRAT) unless otherwise stated. 
OEH threatened species database: http://www.threatenedspecies.environment.nsw.gov.au/index.aspx 
SPRAT: http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 
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Species Description of habitat3 Presence of habitat Likelihood of 
occurrence 

Possible impact? 

Austrostipa 
metatoris 

A spear-grass 

BC-V, EPBC-V 

This species grows in sandy areas of the Murray Valley. It occurs on sandhills, 
sandridges, undulating plains and flat open mallee country. It grows on red to re-
brown clay-loam to sandy-loam soils. Associated species include Eucalyptus 
populnea, E. intertexta, Callitris glaucophylla, Casuarina cristata, Santalum 
acuminatum and Dodonaea viscosa. 

Absent 

Proposal does not occur 
in the Murray Valley 
region. Associated 
species not present. 

Unlikely 

Suitable habitat not 
present 

No 

Species unlikely to 
occur in study area 

Herbs & Forbs 

Ammobium 
craspedioides 

Yass Daisy 

BC-V, EPBC- V 

This species is found from near Crookwell on the Southern Tablelands to near 
Wagga Wagga on the South Western Slopes. It is primarily found in the Yass 
region. Mostly found in moist or dry forests, Box-Gum Woodland and secondary 
grassland created from clearing these communities. Appears to be resistant to 
grazing. 

Absent 

Not Box-Gum woodland 
or secondary grassland 
communities in study 
area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Brachyscome 
muelleroides 

Claypan Daisy, 
Mueller Daisy 

BC-V, EPBC-V 

Occurs in the Wagga Wagga, Narranderra, Tocumwal and Walbundrie areas. 
Also occurs in north-central Victoria (only along the Murray from Tocumwal to the 
Ovens River). Only five sites have precise locality details, and four of these are 
on Morundah Station in NSW. Occurs in seasonally damp situations such as 
shallow depressions and around the margins of swamps, lagoons and claypans, 
on heavy grey cracking clays to lighter clay loam soils, in grassland, grassy 
woodland and open forest habitats, growing in association with various grasses 
and seasonal aquatic plants such as Marsilea species. Associated species 
include Pycnosorus globosus, Agrostis avenacea, Austrodanthonia duttoniana, 
and Calotis anthemoides. Victorian collections have generally come from open 
positions on the Murray River floodplain, swampy River Red Gum (Eucalyptus 
camaldulensis) Forest and damp depressions. 

Present 

Swampy River Red Gum 
creek in study area. 

Unlikely 

Habitat is present, 
however it is highly 
disturbed and 
dominated by a thick 
groundcover of exotic 
species. This species 
has been recorded 
within 10 km of the 
proposal area however 
the record is over 20 
years old 

No 

Species unlikely to 
occur in study area 

Caesia parviflora 
var. minor 

Small Pale Grass-
lily 

BC-E 

Known occurrences of this species in NSW are in Barcoongere State Forest, 
between Grafton and Coffs Harbour. It may be more common than currently 
thought because grass lillies are rarely identified on a variety scale. This species 
is found in dry sclerophyll forests, grassy woodlands, heathlands and wet 
sclerophyll forests. It is found in damp habitat, on sandstone. 

Absent 

Damp woodland is 
present in the study area, 
however there is no 
sandstone. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 
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Species Description of habitat3 Presence of habitat Likelihood of 
occurrence 

Possible impact? 

Carex raleighii 

Raleigh Sedge 

BC-E 

Raleigh Sedge is confined to areas of over 1000 metres on the Southern 
Tablelands. It is primarily found in Kosciuzko National Park, the Snowy Plain and 
on the headwaters of Tantawangalo creek (South East Forests National Park). 
This species grows in sphagnum bogs, high mountain wetlands and damp 
grasslands. It is also found along stream-edges in the sub-alpine plains. 

Absent 

Proposal area is below 
1000 m in elevation. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Cullen Parvum 

Small Scurf-pea 

BC- E 

Known NSW populations of the Small Scurf-pea (Cullen parvum) are in Jindera, Present 

River Red Gum 
Woodland along a 
watercourse occurs within 
the study area. 

Possible 

Suitable habitat present 

Yes 

AoS completed Galong and Young and in and south-west of Wagga Wagga. In Victoria, it has 
been found in the Red Gum Woodlands in Barmah State Park. This species is 
found primarily in grassland, River Red Gum Woodland and Box-Gum Woodland. 
It has also been found on grazed land and next to drainage lines and 
watercourses. Plants are more easily found in winter or spring because they die 
back in dry seasons, surviving underground. 

Dichanthium 
setosum 

Bluegrass 

BC-V, EPBC- V 

Bluegrass is known to the New England Tablelands, North West Slopes and 
Plains and the Central Western Slopes in NSW. It frequently occurs on private 
property. The soils it prefers are basaltic black soils and red-brown loams with 
clay subsoil. It is associated with disturbed woodland, pasture and grassy 
roadside vegetation. It is unclear whether this is because it prefers disturbed 
habitat, or because the habitat type is frequently disturbed. It appears to have a 
tolerance for a wide range of habitat types. 

Absent 

Grassy woodland not 
present in study area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Euphrasia arguta 

Euphrasia arguta 

BC-CE, EPBC-CE 

This species is predicted in the Inland Slopes. It grows in open forest with grassy 
and shrubby understoreys and grassland. It has also been found on roadsides. It 
was thought to be extinct but was rediscovered in 2008 at Nundle State Forest in 
eucalypt forest. Historical records indicate it occurs mostly in grassy areas near 
rivers at elevations of up to 700m above sea level. 

Absent 

Grassy woodland not 
present in study area. 
Study area is below 
700m. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Euphrasia collina 
subsp. Meulleri 

Mueller’s 
Eyebright 

BC- E, EPBC-E 

This species has not been recorded in NSW in over 100 years. Now, it is now only 
known in the Mornington Peninsula, near Melbourne. Habitat is in heathy and 
grassy woodland and in sandy open forests. 

Absent 

Grassy woodland not 
present in study area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 
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Species Description of habitat3 Presence of habitat Likelihood of 
occurrence 

Possible impact? 

Senecio garlandii It is found between Temora, Bethungra, Albury and Chiltern (Victoria). It may also Absent Unlikely No 

Woolly Ragwort occur at Burrinjuck. It grows on sheltered slopes of rocky outcrops. It occurs in 
dry sclerophyll forests, grassy woodlands, semi-arid woodlands and on rocky 

No sheltered slopes or 
rocky outcrops in study 

Suitable habitat not 
present. No records of 

Species unlikely to 
occur in study area 

BC- V cliffs. area. this species occur 
within 10km of the 
proposal area 

Swainsona Occurs from South Australia through south-west Victoria and central NSW to Absent Unlikely No 
murrayana 

Slender Darling 
Pea 

south-east Queensland. Found throughout NSW, it has been recorded in the 
Jerilderie and Deniliquin areas of the southern riverine plain, the Hay plain as far 
north as Willandra National Park, near Broken Hill and in various localities 
between Dubbo and Moree. Found in grassland, herbland, and open Black-box 

Characteristic vegetation 
communities not present. 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 

Species unlikely to 
occur in study area 

BC-V, EPBC-V woodland, often in depressions. Has been collected from clay-based soils, 
ranging from grey, red and brown cracking clays to red-brown earths and loams. 
Grows in a variety of vegetation types including bladder saltbush, black box and 
grassland communities on level plains, floodplains and depressions and is often 
found with Maireana species. Plants have been found in remnant native 
grasslands or grassy woodlands that have been intermittently grazed or 
cultivated. Plants produce winter-spring growth, flower in spring to early summer 
and then die back after flowering. They re-shoot readily and often carpet the 
landscape after good cool-season rains. 

proposal area 

Swainsona recta It has been recorded previously at Carcoar, Culcairn and Wagga Wagga but is Absent Unlikely No 

Small Purple-pea thought to be extinct from these areas. Populations are still present in 
Queenbeyan, the ACT and Wellington-Mudgee areas. Plants are commonly found 

No dry sclerophyll forests, 
grasslands, or grassy 

Suitable habitat not 
present. 

Species unlikely to 
occur in study area 

BC-E, EPBC- E on railway easements. It occurs in the grassy understory of woodlands, and open-
forests dominated by Blakely’s Red Gum Eucalyptus blakelyi, Yellow Box E. 
melliodora, Candlebark Gum E. rubida and Long-leaf Box E. goniocalyx. They are 
found in dry sclerophyll forests, grasslands, and grassy woodlands. 

woodlands in study area. 

Swainsona sericea This species has been found from the Northern Tablelands to the Southern Absent Unlikely No 

Silky Swainson-
pea 

Tablelands and further inland. It is found in Natural Temperate Grassland and 
Snow Gum Eucalyptus pauciflora Woodland, as well as in Box-Gum Woodland 
and with cypress-pines. It is also found in arid shrublands, Riverine Chenopod 

Characteristic vegetation 
communities not present. 

Suitable habitat not 
present. No records of 
this species occur 

Species unlikely to 
occur in study area 

BC-V Shrublands, dry and wet sclerophyll forests, woodlands and grasslands. within 10km of the 
proposal area 
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Species Description of habitat3 Presence of habitat Likelihood of 
occurrence 

Possible impact? 

Epiphytes and 
Climbers 

Tylophora linearis Tylophora linearis grows in dry scrub and open forest. It is found in both grassy Absent Unlikely No 

Tylophora linearis 

BS- V, EPBC-E 

and shrubby dry sclerophyll forests. Recorded from low-altitude sedimentary flats 
in dry woodlands of Eucalyptus fibrosa, Eucalyptus sideroxylon, Eucalyptus 
albens, Callitris endlicheri, Callitris glaucophylla and Allocasuarina luehmannii. 
Also grows in association with Acacia hakeoides, Acacia lineata, Melaleuca 
uncinata, Myoporum species and Casuarina species 

No grassy or dry shrubby 
forest in study area. 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

Species unlikely to 
occur in study area 

Ferns and cyads 

Pilularia novae- The Austril Pillwort (Pilularia novae-hollandiae) has been found in Sydney, Present Unlikely No 
hollandiae 

Austral Pillwort 
Oolambeyan National Park, Canberra, at Lake Cowal and in parts of Victoria. It is 
also found in the Riverina between Albury and Urana. It is found in shallow 
swamps and waterways. It is commonly found in table drains and on the side of 

Vegetated waterway in 
study area. 

Study area is outside 
species known 
distribution and there 

Species unlikely to 
occur in study area 

BC-E, EPBC- not the road. It can be difficult to find, given it is most likely ephemeral. are no records within 10 
listed km. 

Shrubs 

Acacia meiantha 

Acacia meiantha 

BC-E, EPBC-E 

It is found in the Central Tablelands. Specifically, they have been found in 
Clarence, Mullions Range and Aarons Pass. They are predicted in the Inland 
Slopes to occur in dry sclerophyll forests or woodland with shrubby understorey. 
They grow on sandy to clayey soil. 

Absent 

No woodland with 
shrubby understorey in 
study area. 

Unlikely 

Suitable habitat not 
present. Species not 
detected during site 
survey 

No 

Species unlikely to 
occur in study area 

Acacia The only known location in NSW is the Woomagarma National Park in Greater Absent Unlikely No 
phasmoides Hume Shire. It is also found at Burrowa-Pine Mountain National Park in Victoria. No woodland with Suitable habitat not Species unlikely to 
Phantom Wattle It grows in shrubby woodland on sandy, granitic soil near creeks or in rocky 

crevices. 
shrubby understorey and 
granitic soil in study area. 

present. Species not 
detected during site 

occur in study area 

BC-V, EPBC-V survey 
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Grevillea The main location this species is found is in a 6km stretch of Goobarrangandra Absent Unlikely No 
wilkinsonii 

Tumut Grevillea 

BC-E, EPBC-E 

River, east of Tumut. The only other place it is known is between two private 
properties at Gundagai. At Goobarrangandra River, plants are found close to the 
water in open, sunny areas and in rocky, loamy soils. The associated native 
vegetation in the Goobarragandra sites are typically remnant riverine shrub 
communities adjacent to open-forest, with the most common tree species being 
Blakely's Red Gum (Eucalyptus blakelyi), Apple Box (E. bridgesiana), Yellow Box 
(E. melliodora), and Red Stringybark (E. macrorhyncha) and with Kurrajongs 
(Brachychiton populneus) sometimes growing in nearby paddocks. 

Associated species not 
present. No riverine scrub 
communities in study 
area. 

Suitable habitat not 
present. Study area is 
outside species known 
distribution. 

Species unlikely to 
occur in study area 

Homoranthus 
darwinioides 

Homoranthus 
darwinioides 

BC-V, EPBC- V 

Occurs in the central tablelands and western slopes of NSW, from Putty to the 
Dubbo district. It is also found west of Muswellbrook between Merriwa and Bylong 
and north of Muswellbrook to Goonoo SCA. It grows in woodland habitat with 
shrubby understoreys, typically in gravely sandy soils. They have been recorded 
on flat sunny ridge tops with scrubby woodland, sloping ridges, gentle south-
facing slopes and on roadsides. 

Absent 

No woodland with 
shrubby understory in 
study area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Indigofera efoliata This species is extremely rare and may be extinct. It was found near to Dubbo. It Absent Unlikely No 

Leafless Indigo can be difficult to identify because it dies back in adverse conditions. It has been 
found in dry sclerophyll forests and grassy woodlands. It grows on slight rises in 

No dry sclerophyll forest 
or grassy woodland in 

Suitable habitat not 
present. Study area is 

Species unlikely to 
occur in study area 

BC-E, EPBC- E stony red-brown sandy loam. study area. outside species known 
distribution. 

Persoonia This species is found in dry sclerophyll forest and woodland. It grows in sandstone Absent Unlikely No 
marginata and clayey soil and is only found in the Capertee district in central-eastern NSW. No dry sclerophyll forest Suitable habitat not Species unlikely to 
Clandulla or open woodland in study present. Study area is occur in study area 
Geebung area. outside species known 

distribution. 
BC-V, EPBC-V 

Pomaderris 
cotoneaster 

Cotoneaster 
Pomaderris 

BC-E, EPBC-E 

This species is known from the Nungatta area, northern Kosciusko National Park, 
the Tantawangalo area (South-East Forests National Park), Badgery’s Lookout 
(Tallong), Bungonia State Conservational Area, Yerranderie, Kanangra- Boyd 
National Park, Canyonleigh and Ettrema Gorge (Morton National Park). The 
Cotoneaster Pomaderris is primarily found in forested areas and prefer friable 
soils. They generally grow amongst rocks adjacent to streams and at the bottom 
of steep slopes. 

Absent 

No forested communities 
with rocky outcrops in 
study area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 
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Pomaderris This species is widely scattered in north-east NSW. It is known on many locations Absent Unlikely No 
queenslandica 

Scant Pomaderris 
on the north coast and on the New England Tablelands and North West Slopes 
in NSW. It is mostly found in eucalypt forest and sheltered woodlands with a 
shrubby understorey, and occasionally along creeks. 

No sheltered woodlands 
with a shrubby understory 
in study area. 

Suitable habitat not 
present. No records of 
this species occur 

Species unlikely to 
occur in study area 

BC-E within 10km of the 
proposal area 

Ziera ingramii 

Keith’s Ziera 

BC-E, EPBC-E 

It is primarily found in Goonoo SCA, north-east of Dubbo. It is found in dry 
sclerophyll forests in light sandy soils. It is mostly found in woodland or open 
forests with a shrubby to heathy understorey on red-brown and yellow-brown 
sandy loams. It occurs on gentle rocky slopes or near the crests of low rises in 
undulating terrain, above 390m altitude. 

Absent 

No woodlands with a 
shrubby understory or 
rocky slopes in study 
area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Zieria obcordate 

Aieria obcordate 

BC-E, EPBC-E 

This species only occurs in Wuuluman area near Wellington and Crackerjack 
Rock. It grows in eucalypt woodland or shrubland dominated by species of Acacia. 
It is also found in Eucalypt and Callitris dominated woodland. It occurs on sites 
with an altitude of 500-830 metres. This species prefers areas that are shaded 
and have well-draining soil. It is primarily found in sandy soil and occasionally 
between granite boulders. 

Absent 

No woodland dominated 
by Acacia’s or areas of 
sandy soil with granite 
boulders in study area. 

Unlikely 

Suitable habitat not 
present. Study area is 
outside species known 
distribution. 

No 

Species unlikely to 
occur in study area 

Orchids 

Diuris tricolor It is sporadically distributed on the western slopes of NSW, extending from south Absent Unlikely No 

Pine Donkey 
Orchid 

of Narrandera all the way to the far north of NSW. Localities include the 
Condobolin-Nymagee road, Wattamondara towards Cowra, Cooyal, Adelong, 
Red Hill north of Narrandera, Coolamon, near Darlington Point, Eugowra, 

Characteristic species not 
present in study area. 

Suitable habitat not 
present. 

Species unlikely to 
occur in study area 

BC-V Girilambone, Dubbo, Muswellbrook, and several sites west of Wagga Wagga. 
Associated species include Callitris glaucophylla, Eucalyptus populnea, 
Eucalyptus intertexta, Ironbark and Acacia shrubland. The understorey is often 
grassy with herbaceous plants such as Bulbine species. It is found in sandy soils, 
either on flats or small rises. Also recorded from a red earth soil in a Bimble Box 
community in western NSW. 
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Caladenia arenaria 

Sand-hill Spider 
Orchid 

BC-E, EPBC- E 

The Sand-hill Spider Orchid occurs in the south west planes and western south 
west slopes of NSW. It has been recorded from Nangus and Adelong and may 
have been sighted near Cootamundra. It is currently thought to occur only in the 
Riverina between Urana and Narranderra. This species grows in sandy soil within 
woodlands and is associated with White Cypress Pine (Callitris glaucophylla). It 
may be difficult to identify because it becomes dormant and survives underground 
during hot summers. 

Absent 

Characteristic species not 
present in study area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Caladenia 
concolor 

Crimson Spider 
Orchid 

BC-E, EPBC-V 

The only known South-Western Slopes Inland location of this species is to the 
west of Jingellic, NSW. It is found in dry sclerophyll forests and grassy woodlands. 
It is commonly amongst low heathy shrubs and within Box-Ironbark ecosystems. 
They typically grow in gravelly or stony sand and clay loam, and always in well-
draining soil. 

Absent 

No dry forests, grassy 
woodland or heathy 
shrubs in study area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Caladenia The Thick Lip Spider Orchid (Caladenia tessellate) has been found in Sydney, Absent Unlikely No 
tessellate 

Thick Lip Spider 
Wyong, Ulladulla and Braidwood. It is also found on the east coast of Victoria, 
from east Melbourne, up to near the NSW boarder. 

No grassy or heathy 
woodland with stony soils 

Suitable habitat not 
present. No records of 

Species unlikely to 
occur in study area 

Orchid It is primarily found in grassy sclerophyll woodland, but has been found in low in study area. this species occur 

BC-E, EPBC-V woodland, in stony soil. In Victoria, it is found in healthlands, grassy or heathy 
woodlands and grassy or sedgy open forests. Typically, this species occurs on 
clay loam or sandy soils. 

within 10km of the 
proposal area 

Diuris pedunculata 

Small Snake 
Orchid 

BC-E, EPBC-E 

This species is found in north east NSW. It grows on grassy slopes or flats, in 
peaty or clayey or stony loam soils in moist areas. It is also found on shale and 
trap soils, fine granite and among boulders. It has been found in open areas of 
dry sclerophyll forests with grassy understories, in riparian forests, swap forests, 
sub-alpine grasslands and herbfields. 

Absent 

No grassy slopes or flats 
in peaty, clayey or stony 
loam soils in study area. 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Prasophyllum The Tarengo Leek Orchid is known to occur in Boorowa, Queanbeyan, Ilford, Absent Unlikely No 
petilum 

Tarengo Leek 
Orchid 

Delegate and west of Muswellbrook. This species has been found in open grassy 
woodland and grassland and prefers moist environments. It is found primarily in 
loam, clay or sandy soils. 

No grassy woodland or 
grasslands in study area. 

Suitable habitat not 
present. Study area is 
outside species known 
distribution. 

Species unlikely to 
occur in study area 

BC-E. EPBC-E 

226 



Species Description of habitat3 Presence of habitat Likelihood of 
occurrence 

Possible impact? 

Aladenia tensa 

Greencomb 
Spider-orchid 

EPBC - E 

Grows on red-brown sandy loams on rises in open woodland dominated by Yellow 
Gum (Eucalyptus leucoxylon sens. lat.) and Rottnest Island Pine (Callitris 
preissii). Its habitat, between the Little Desert and Big Desert, was formerly 
expansive and extended into SA (Carr 1991). This species has also been 
recorded from Black Box (Eucalyptus largiflorens)/Yellow Gum woodland and 
mallee/heathland 

Absent 

Characteristic species not 
present 

Unlikely 

Suitable habitat not 
present. No records of 
this species occur 
within 10km of the 
proposal area 

No 

Species unlikely to 
occur in study area 

Trees 

Eucalyptus 
aggregate 

Black Gum 

BC-V, EPBC-V 

This species is found in the NSW Central and Southern Tablelands, and small 
numbers occur in Victoria and the ACT. It typically occurs in the cooler, higher, 
wetter areas of the tablelands. They grow on alluvial soils on cold, poorly-drained 
flats and hollows next to creeks and rivers. Often found in open, grassy woodland 
with other Eucalypt species and few shrubs. 

Absent 

No open grassy 
woodlands in study area. 

Unlikely 

Suitable habitat not 
present. Species not 
detected during site 
survey 

No 

Species unlikely to 
occur in study area 

Eucalyptus 
alligatrix subsp. 
Alligatrix 

BC-V, EPBC- V 

Only known at a single location south-west of Rylston. It grows in dry sclerophyll 
woodland on shallow relatively infertile soils (grey brown loam with ironstone). It 
may have been part of a more-extensive open woodland community prior to the 
commencement of clearing and grazing. 

Absent 

No dry woodland in study 
area. 

Unlikely 

Suitable habitat not 
present. Species not 
detected during site 
survey 

No 

Species unlikely to 
occur in study area 

Eucalyptus 
cannonii 

Capertree 
Stringybark 

BC-V 

The Capertee Stringybark is predominantly restricted to the central tablelands and 
slopes of NSW between the Golden Highway and the Mitchell Highway. The 
species' distribution is bounded from east of Bathurst, to Wallerwang near 
Lithgow, north along the western edge of Wollemi National Park and north-west 
to Mudgee; isolated occurrences are known from a short way north of Goulburn 
River National Park between Dunedoo and Merriwa. 

Absent 

Study area is outside 
species known 
distribution 

Unlikely 

Species not detected 
during site survey 

No 

Species unlikely to 
occur in study area 

Eucalyptus 
robertsonii subsp. 
Hemisphaerica 

Robertson’s 
Peppermint 

BC-V, EPBC- V 

It is only known in the central tablelands in NSW, from Orange to Burraga. This 
species occurs in grassy or dry sclerophyll forest or woodland, in sheltered 
locations. It grows on quartzite ridges, upper slopes and on shallow clay. 

Absent 

No grassy or dry 
woodland in study area. 

Unlikely 

Suitable habitat not 
present. Species not 
detected during site 
survey 

No 

Species unlikely to 
occur in study area 

EECs 
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Fuzzy Box 
Woodland on 
alluvial Soils of the 
South Western 
Slopes, Darling 
Riverine Plains 
and Brigalow Belt 
South Bioregions 

BC – E 

Tall woodland or open forest dominated by Fuzzy Box Eucalyptus conica, often 
with Grey Box Eucalyptus microcarpa, Yellow Box Eucalyptus melliodora, or 
Kurrajong Brachychiton populneus. Buloke Allocasuarina luehmannii is common 
in places. Shrubs are generally sparse, and the groundcover moderately dense, 
but varies with season. Found on alluvial soils of the South West Slopes, Brigalow 
Belt South and Darling Riverine Plains Bioregions. Mainly found in the Dubbo-
Narromine-Parkes-Forbes area. 

Community occurs on brown loam or clay, alluvial or colluvial soils on prior 
streams and abandoned channels or slight depressions on undulating plains or 
flats of the western slopes. Community often occurs upslope from River Red Gum 
communities above frequently inundated areas of the floodplain. It also occurs on 
colluvium soils on lower slopes and valley flats. Shrubs include Wilga, Deane's 
Wattle, Hop Bush, Cassia, Water Bush and Sifton Bush. 

Absent 

Characteristic species not 
present. 

Unlikely 

Characteristic species 
not detected during site 
survey 

No 

EEC not present in 
study area. 
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Grey Box Predominantly occurs on the drier edge of the temperate grassy eucalypt Absent Unlikely No 
(Eucalyptus 
microcarpa) 
Grassy Woodlands 
and Derived Native 

woodland belt and ranges from central New South Wales through northern and 
central Victoria into South Australia. In NSW it can be transitional between the 
temperate lower slopes and tablelands occupied by, e.g. the EPBC Act-listed 
White Box-Yellow Box-Blakely's Red Gum Grassy Woodland and Derived Native 

Characteristic species not 
present. 

Characteristic species 
not detected during site 
survey 

EEC not present in 
study area. 

Grasslands of Grassland ecological community, and the semi-arid floodplain communities. 
South-eastern 
Australia Generally occurs in landscapes of low-relief such as flat to undulating plains, low 

slopes and rises and, to a lesser extent, drainage depressions and flats. The 
EPBC- E ecological community may extend to more elevated hillslopes on the fringes of its 

range where it intergrades with other woodland or dry sclerophyll forest 
communities. Often occurs on productive soils derived from alluvial or colluvial 
materials but may occur on a range of substrates. Soils include: duplex soils; red-
brown earths; gradational soils; non-calceric and calceric browns with variable 
textures including sandy clay loam, clay loam, sandy loam, loam, heavy clay; and 
loams with quartzite surface stones and rocky outcroppings in the Mount Lofty 
Ranges. Gilgai topography may be present. 

The ecological community tends to occupy drier sites within the belt of grassy 
woodlands in south-eastern Australia (Prober and Thiele, 1993). The mean 
annual rainfall associated with the distribution of the ecological community lies in 
the range 375-700 mm/year. The typical structure of ecological community is a 
woodland to open forest with a canopy dominated by eucalypts and an 
understorey with a moderately dense to sparse shrub layer and a ground layer of 
perennial and annual native forbs and graminoids. Tussock grasses dominate the 
ground layer vegetation, though other graminoids or forbs may be common. 
Chenopods also may be present in the ground layer. The tree canopy is 
dominated (≥ 50% canopy crown cover) by Eucalyptus microcarpa (Grey Box). 
Widespread associated tree species that may be present include: Allocasuarina 
luehmannii (Buloke), Brachychiton populneus (Kurrajong), Callitris glaucophylla 
(White Cypress Pine), Eucalyptus albens (White Box), E. camaldulensis (River 
Red Gum), E. conica (Fuzzy Box), E. leucoxylon (Yellow Gum, SA Blue Gum), E. 
melliodora (Yellow Box) and E. populnea (Bimble Box, Poplar Box). The ground 
layer also is highly variable in development and composition, ranging from almost 
absent to mostly grassy to forb-rich. Ground layer flora commonly present include 
one or more of the graminoid genera: Austrodanthonia, Austrostipa, Elymus, 
Enteropogon, Dianella and Lomandra; and one or more of the chenopod genera: 
Atriplex, Chenopodium, Einadia, Enchylaena, Maireana, Salsola and 
Sclerolaena. Derived grasslands are a special state of the ecological community, 
whereby the canopy and mid layers have been mostly removed to <10% crown 
cover but the native ground layer remains largely intact, with 50% or more of the 
total vegetation cover being native. 
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Mallee and Mallee- A low woodland that occurs in the West Wyalong area. The trees are Eucalyptus Absent Unlikely No 
Broombush 
dominated 
Woodland and 
Shrubland, lacking 

polybractea (Blue Mallee), Eucalyptus behriana (Bull Mallee), Eucalyptus viridis 
(Green Mallee), Eucalyptus dumosa (White Mallee) which may occur in varying 
proportions and not necessarily together. Understorey shrubs and groundcovers 
can be present in varying densities, from sparse to dense depending on site 

Characteristic species not 
present. 

Characteristic species 
not detected during site 
survey 

EEC not present in 
study area. 

Triodia, in the NSW management history and substrate. Melaleuca uncinata (Broombush) may or may 
South Western not occur. Mainly occurs on red loamy soils. Has been recorded from the local 
Slopes Bioregion government areas of Bland and Temora, within the NSW South Western Slopes 

BC-CEEC Bioregion, but may occur elsewhere in the Bioregion. Has a very highly restricted 
distribution, with known occurrences falling within a region of less than 4000 km2 
bounded by Lake Cowal - Temora - Ardlethan - Ungarie. Occurs mainly on private 
lands and roadside easements. 

Myall Woodland in Scattered across the eastern parts of the alluvial plains of the Murray-Darling river Absent Unlikely No 
the Darling 
Riverine Plains, 
Brigalow Belt 
South, Cobar 

system. Typically, it occurs on red-brown earths and heavy textured grey and 
brown alluvial soils within a climatic belt receiving between 375 and 500 mm mean 
annual rainfall. The structure of the community varies from low woodland and low 
open woodland to low sparse woodland or open shrubland, depending on site 

Characteristic species not 
present. 

Characteristic species 
not detected during site 
survey 

EEC not present in 
study area. 

Peneplain, Murray-
Darling 
Depression, 
Riverina and NSW 
South Western 
Slopes bioregions 

BC-EEC, EPBC-
EEC 

quality and disturbance history. The tree layer grows up to a height of about 10 
metres and invariably includes Acacia pendula (Weeping Myall or Boree) as one 
of the dominant species or the only tree species present. The understorey 
includes an open layer of chenopod shrubs and other woody plant species and 
an open to continuous groundcover of grasses and herbs. The structure and 
composition of the community varies, particularly with latitude, as chenopod 
shrubs are more prominent south of the Lachlan River district, while other woody 
species and summer grasses are more common further north. In some areas the 
shrub and canopy stratum may have been reduced or eliminated by clearing or 
heavy grazing, leaving derived grassland that may still constitute this community. 
This EEC is known from parts of the Local Government Areas of Berrigan, Bland, 
Bogan, Carrathool, Conargo, Coolamon, Coonamble, Corowa, Forbes, 
Gilgandra, Griffith, Gwydir, Inverell, Jerilderee, Lachlan, Leeton, Lockhart, Moree 
Plains, Murray, Murrumbidgee, Narrabri, Narranderra, Narromine, Parkes, Urana, 
Wagga Wagga and Warren, and but may occur elsewhere in these bioregions. 
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Sandhill Pine Sandhill Pine Woodland in the Riverina, Murray-Darling Depression and NSW Absent Unlikely No 
Woodland in the 
Riverina, Murray-
Darling 
Depression and 

South Western Slopes bioregions is the name given to the ecological community 
dominated by White Cypress Pine (Callitris glaucophylla). Sandhill Pine 
Woodland is characterised by an open tree stratum, which may be reduced to 
isolated individuals or may be absent as a result of past clearing. The tree layer 

Characteristic species not 
present. 

Characteristic species 
not detected during site 
survey 

EEC not present in 
study area. 

NSW South is dominated by C. glaucophylla, either in pure stands or with a range of other 
Western Slopes less abundant trees or tall shrubs. In the Riverina bioregion and the far south-
bioregions western portion of the NSW South Western Slopes bioregion, the community is 

BC - EEC typically associated with prior streams and aeolian source-bordering dunes, which 
are scattered within an extensive alluvial clay plain dominated by chenopod 
shrublands. Sandhill Pine Woodland typically occupies red-brown loamy sands 
with alkaline sub-soils on the alluvial plain of the Murray River and its tributaries, 
and on parts of the sandplain in south-western NSW. The structure of the 
community varies depending on past and current disturbances, particularly 
clearing, logging, grazing and soil erosion, with species composition of sites being 
influenced by their size, recent rainfall or drought conditions and by their 
disturbance history, including grazing, land clearing and fire. 
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White Box-Yellow Characterised by the presence or prior occurrence of White Box, Yellow Box Absent Unlikely No 
Box-Blakely’s Red 
Gum Grassy 
Woodland and 
Derived Native 

and/or Blakely's Red Gum. The trees may occur as pure stands, mixtures of the 
three species or in mixtures with other trees, including wattles. Commonly co-
occurring eucalypts include Apple Box (E. bridgesiana), Red Box (E. 
polyanthemos), Candlebark (E. rubida), Snow Gum (E. pauciflora), Argyle Apple 

Characteristic species not 
present. 

Characteristic species 
not detected during site 
survey 

EEC not present in 
study area. 

Grassland (E. cinerea), Brittle Gum (E. mannifera), Red Stringybark (E. macrorhyncha), Grey 

BC – E Box (E. microcarpa), Cabbage Gum (E. amplifolia) and others. The understorey 
in intact sites is characterised by native grasses and a high diversity of herbs; the 

EPBC - CE most commonly encountered include Kangaroo Grass (Themeda australis), Poa 
Tussock (Poa sieberiana), wallaby grasses (Austrodanthonia spp.), spear-
grasses (Austrostipa spp.), Common Everlasting (Chrysocephalum apiculatum), 
Scrambled Eggs (Goodenia pinnatifida), Small St John's Wort (Hypericum 
gramineum), Narrow-leafed New Holland Daisy (Vittadinia muelleri) and blue-
bells (Wahlenbergia spp.). Shrubs are generally sparse or absent, though they 
may be locally common. Remnants generally occur on fertile lower parts of the 
landscape where resources such as water and nutrients are abundant. Some of 
the component species (e.g. wattles, she-oaks, native legumes) fix nitrogen that 
is made available to other species in the community, while fallen timber and 
leaves recycle their nutrients. Disturbed remnants are considered to form part of 
the community, including where the vegetation would respond to assisted natural 
regeneration. 
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Evaluation of the likelihood and extent of impact on threatened fauna 
Species and 
Status 

Description of habitat4 Presence of habitat Likelihood of 
occurrence 

Potential for 
impact? 

Aves 

Anseranas Typically found in shallow wetlands (less than 1m deep) with dense growth of Absent Unlikely No 
semipalmata rushes or sedges. Occupies both aquatic and terrestrial habitats. Found in arid No large shallow wetlands Suitable habitat not Species unlikely to occur 
Magpie Goose and riverine shrublands (Chenopod formation), forested wetlands, freshwater 

wetlands, dry ephemeral swamps, floodplains, grasslands and semi-arid 
with dense growth of 
rushes or sedges in study 

present. in study area 

BC-V woodlands. Wetlands are important habitat, particularly those on floodplains 
and large shallow wetlands created by runoff. Nests are formed in trees over 
deep water. Breeding can occur in summer and winter, and is dependent on 
rain and water levels. 

area. 

Anthochaera A semi-nomadic species occurring in temperate eucalypt woodlands and open Absent Unlikely No 
phrygia forests. Most records are from box-ironbark eucalypt forest associations and No box-ironbark woodlands Suitable habitat not Species unlikely to occur 
Regent 
Honeyeater 

wet lowland coastal forests (NPWS, 1999 177 /id) (Pizzey, 1997). A semi-
nomadic species occurring in temperate eucalypt woodlands and open forests. 
Most records are from box-ironbark eucalypt forest associations and wet 

in study area. present. in study area 

BC - CE lowland coastal forests (NPWS, 1999 177 /id) (Pizzey, 1997). 

EPBC – CE 

Ardeotis This species primarily inhabits inland Australia. Breeding now only occurs in the Absent Unlikely No 
australis north-west region of NSW. It mainly occurs in tussock and hummock grasslands No tussock and hummock Suitable habitat not Species unlikely to occur 
Australian 
Bustard 

(with a preference for tussock). Occasionally they occur on pastoral and 
cropping land and near dams. They breed on bare ground on low sandy ridges 
or stony rises between grassland and shrubland cover. 

grasslands or bare ground 
on low sandy ridges in 
study area. 

present. in study area 

BC-E 

4 Information sourced from species profiles on NSW OEH’s threatened species database or the Australian Government’s Species Profiles and Threats database 
(SPRAT) unless otherwise stated. 
OEH threatened species database: http://www.threatenedspecies.environment.nsw.gov.au/index.aspx 
SPRAT: http://www.environment.gov.au/cgi-bin/sprat/public/sprat.pl 
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Artamus The dusky woodswallow are widespread in eastern, southern and south western Absent Unlikely No 
cyanopterus Australia. The species occurs throughout most of New South Wales, but is No dry open forest or Suitable habitat not Species unlikely to occur 
cyanopterus sparsely scattered in, or largely absent from, much of the upper western region. woodlands in study area. present. in study area 
Dusky 
Woodswallow 

Most breeding activity occurs on the western slopes of the Great Dividing 
Range. 

BC – V The species primarily inhabit dry, open eucalypt forests and woodlands, 
including mallee associations, with an open or sparse understorey of eucalypt 
saplings, acacias and other shrubs, and ground-cover of grasses or sedges and 
fallen woody debris. It has also been recorded in shrublands, heathlands and 
very occasionally in moist forest or rainforest. Also found in farmland, usually at 
the edges of forest or woodland. Most breeding activity occurs on the western 
slopes of the Great Dividing Range. 

Botaurus In NSW, this species occurs along the coast and is frequently recorded in the Absent Unlikely No 
poiciloptilus Murray-Darling Basin, notably in floodplain wetlands of the Murrumbidgee, No permanent freshwater Suitable habitat not Species unlikely to occur 
Australasian 
Bittern 

Lachlan, Macquarie and Gwydir Rivers. Favours permanent freshwater 
wetlands with tall, dense vegetation, particularly bullrushes (Typha spp.) and 
spikerushes (Eleocharis spp.). Nests are built in secluded places in densely-

wetlands with tall dense 
vegetation in study area. 

present. in study area 

EPBC – E vegetated wetlands on a platform of reeds. 

BC - E 

Burhinus The Bush Stone-curlew is found throughout Australia except for the central Absent Unlikely No 
grallarius southern coast and inland, the far south-east corner, and Tasmania. Inhabits No open woodlands with Suitable habitat not Species unlikely to occur 
Bush Stone-
curlew 

open forests and woodlands with a sparse grassy groundlayer and fallen timber. 
Largely nocturnal, being especially active on moonlit nights. Feed on insects 
and small vertebrates, such as frogs, lizards and snakes. Nest on the ground in 

fallen timber in study area. present. in study area 

BC - E a scrape or small bare patch. Two eggs are laid in spring and early summer. 

Calidris Curlew Sandpipers mainly occur on intertidal mudflats in sheltered coastal Absent Unlikely No 
ferruginea areas, such as estuaries, bays, inlets and lagoons, and also around non-tidal No mudflats, coastal areas, Suitable habitat not Species unlikely to occur 
Curlew 
Sandpiper 

swamps, lakes and lagoons near the coast, and ponds in saltworks and sewage 
farms. They are also recorded inland, though less often, including around 
ephemeral and permanent lakes, dams, waterholes and bore drains, usually 

lakes, dams or waterholes 
with bare edges of mud or 
sand in study area. 

present. in study area 

EPBC - CE with bare edges of mud or sand. They occur in both fresh and brackish waters. 
Curlew Sandpipers generally roost on bare dry shingle, shell or sand beaches, 
sandspits and islets in or around coastal or near-coastal lagoons and other 
wetlands, occasionally roosting in dunes during very high tides and sometimes 
in saltmarsh. 
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Callocephalon In NSW, this species is found from the south-eastern coast to the Hunter region, Absent Unlikely No 
fimbriatum and west to the Central tablelands and south-west slopes. It is common in the Moist woodland is present, Suitable habitat not Species unlikely to occur 
Gang-gang 
Cockatoo 

ACT. During spring and summer, it is found in tall mountain forests and 
woodlands. There is a preference for heavily timbered and mature wet 
sclerophyll forests. During autumn and winter, species move to lower altitudes 

however the site lacks 
suitable hollows. 

present. in study area 

BC-V and occupy drier, more open eucalypt forests and woodlands, particularly box-
gum and box-ironbark assemblages, or in dry forest in coastal areas. It may also 
occur in sub-alpine Snow Gum woodland and temperate rainforests. Prefers old 
growth forest and woodlands that have eucalypt hollows (10cm in diameter or 
larger and 9m above the ground). 

Calyptorhynchu This species is widespread throughout eastern to central NSW. They occur in Absent Unlikely No 
s lathami open forest and woodlands on the coast and the Great Dividing Range. Clack Moist woodland is present, Suitable habitat not Species unlikely to occur 
Glossy Black-
Cockatoo 

Sheoak and Forest Sheoak are important food sources. Inland birds feed on 
other Sheoaks including Drooping Sheoak, Allocasuaraina diminuta, A. 
gymnathera and Belah. They are dependent on large hollow-bearing eucalpyts 

however the site lacks 
suitable hollows and 
Sheoaks. 

present. in study area 

BC-V for nesting. Where food sources are appropriate, they inhabit dry and wet 
sclerophyll, forests, forested wetlands, grassy woodlands, freshwater wetlands, 
heathlands, rainforests and semi-arid woodlands. 

Certhionyx Inhabits wattle shrub, primarily Mulga (Acacia aneura), mallee, spinifex and Absent Unlikely No 
variegatrus eucalypt woodlands, usually when shrubs are flowering; feeds on nectar, The study area has almost Suitable habitat not Species unlikely to occur 
Pied Honeyeater predominantly from various species of emu-bushes (Eremophila spp.); also 

from mistletoes and various other shrubs (e.g. Grevillea spp.); also eats 
no shrub layer and 
characteristic species are 

present. in study area 

BC - V saltbush fruit, berries, seed, flowers and insects. not present 

Chthonicola Lives in a wide range of Eucalyptus dominated communities that have a grassy Absent Unlikely No 
sagittate understorey, often on rocky ridges or in gullies. Typical habitat would include No rocky ridges or gullies Suitable habitat not Species unlikely to occur 
Speckled 
Warbler 

scattered native tussock grasses, a sparse shrub layer, some eucalypt regrowth 
and an open canopy. Large, relatively undisturbed remnants are required for the 
species to persist in an area. 

with scattered native 
tussock grasses in study 
area. 

present. in study area 

BC - V 

Circus assimilis Occurs in grassy open woodland including Acacia and mallee remnants, inland Absent Unlikely No 

Spotted Harrier riparian woodland, grassland and shrub steppe. It is found most commonly in 
native grassland, but also occurs in agricultural land, foraging over open 

No native grassland in 
study area. 

Suitable habitat not 
present. 

Species unlikely to occur 
in study area 

BC – V habitats including edges of inland wetlands. Builds a stick nest in a tree and lays 
eggs in spring (or sometimes autumn), with young remaining in the nest for 
several months. 
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Absent Unlikely NoClimacteris Found in eucalypt woodlands (including Box-Gum Woodland) and dry open 
picumnus forest of the inland slopes and plains inland of the Great Dividing Range; mainly River Red Gums are Suitable habitat not Species unlikely to occur 
victoriae inhabits woodlands dominated by stringybarks or other rough-barked eucalypts, present in the study area, present. in study area 

usually with an open grassy understorey, sometimes with one or more shrub however the site lacks Brown Tree species; also found in mallee and River Red Gum (Eucalyptus camaldulensis) shrubs and fallen timber. Creeper (Eastern Forest bordering wetlands with an open understorey of acacias, saltbush, Species) lignum, cumbungi and grasses; usually not found in woodlands with a dense 
shrub layer; fallen timber is an important habitat component for foraging; also 
recorded, though less commonly, in similar woodland habitats on the coastal 
ranges and plains. 

Hollows in standing dead or live trees and tree stumps are essential for nesting. 

BC – V 

Present Possible Yes Daphoenositta Inhabits eucalypt forests and woodlands, especially those containing rough-
chrysoptera barked species and mature smooth-barked gums with dead branches, mallee Eucalypt forest in study Suitable habitat AoS completed 

and Acacia woodland. Builds a cup-shaped nest of plant fibres and cobwebs in area. present.Varied Sittella an upright tree fork high in the living tree canopy, and often re-uses the same 
fork or tree in successive years. BC - V 

Present Unlikely NoEphippiorhynch Floodplain wetlands (swamps, billabongs, watercourses and dams) of the major 
us asiaticus coastal rivers are the key habitat in NSW for the Black-necked Stork. Secondary Watercourses in study Study area outside Species unlikely to occur 

habitat includes minor floodplains, coastal sandplain wetlands and estuaries. area. species known in study area Black -necked 
distribution Stork 

BC - E 

Absent Unlikely NoEpthianura This species is widespread throughout NSW, mostly in the southern end of the 
albifrons state. Typically found in temperate to arid climates and occasionally sub-tropical No saltmarsh vegetation, Suitable habitat not Species unlikely to occur 

areas. Occurs in foothills and lowlands up to 1000m above sea level. It is found open grasslands or low present. in study area White-fronted in saltmarsh vegetation, open grasslands and sometimes in low shrubs adjacent shrubs in study area. Chat to wetland areas. Nests are open cut and built-in low vegetation (23cm-2.5m 
above the ground). BC-V 

Absent Unlikely NoFalco Usually restricted to shrubland, grassland and wooded watercourses of arid and 
hypoleucos semi-arid regions, although it is occasionally found in open woodlands near the Wooded watercourse in Suitable habitat not Species unlikely to occur 

coast. Usually restricted to shrubland, grassland and wooded watercourses of study area, however the present. Species may in study area Grey Falcon arid and semi-arid regions, although it is occasionally found in open woodlands locality has more than 500 be a vagrant visitor 
near the coast. Population trends are unclear, though it is believed to be extinct BC - E mm in rainfall. 
in areas with more than 500mm rainfall in NSW. 
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Falco subniger 

Black Falcon 

BC-V 

The black falcon is widely distributed in NSW, mostly occurring inland. They 
occur in woodland, shrubland and grassland in the arid and semi-arid zones. 
They use wetlands and streams for hunting. They also use remnant vegetation 
occasionally. 

Present 

Wooded watercourse in 
study area. 

Possible 

Suitable habitat 
present, species has 
been recorded within 
10 km . 

Yes 

AoS completed 

Glossopsitta 
porphyrocephal 
a 

Purple-crowned 
Lorikeet 

BC - V 

Found in open forests and woodlands, particularly where there are large 
flowering eucalypts. Also recorded from mallee habitats. Breeds away from 
feeding areas, utilising hollow branches or holes in trees. Also roosts in dense 
vegetation up to several kilometres away from feeding areas. 

Present 

Flowering eucalypts with 
hollows in study area, 
however the site is highly 
disturbed. 

Unlikely 

Suitable habitat 
present, however, there 
are no records within 
10 km. 

No 

Species unlikely to occur 
in study area 

Glossopsitta 
pusilla 

Little Lorikeet 

BC-V 

This species is found along the coast and Great Divide regions of eastern 
Australia and is found as far west as Dubbo and Albury. Primarily found in the 
canopy of open Eucaluptus forest and woodland and also found with 
Angophora, Melaleuca and other tree species. They utilise paddock and other 
remnant trees as a supplementary food source. Roost in treetops. Nests are in 
hollows in the limb or trunk of smooth barked Eucalypts. The entrance is 
approximately 3cm and 2-15m above the ground. 

Present 

Eucalypt woodland with 
hollows in study area. 

Possible 

Suitable habitat 
present. Records found 
nearby to the site 

Yes 

AoS completed 

Grantiella picta 

Painted 
Honeyeater 

BC – V 

EPBC – V 

Inhabits Boree/ Weeping Myall (Acacia pendula), Brigalow (A. harpophylla) and 
Box-Gum Woodlands and Box-Ironbark Forests. A specialist feeder on the fruits 
of mistletoes growing on woodland eucalypts and acacias. Prefers mistletoes of 
the genus Amyema. 

Present 

Eucalypt woodland in study 
area. 

Unlikely 

Suitable habitat 
present, however, there 
are no records within 
10 km. 

No 

Species unlikely to occur 
in study area 

Grus rubicunda 

Brolga 

BC-V 

Brolgas feed in dry grassland and ploughed paddocks and are depended on 
wetlands, particularly shallow swamps. They are found in arid shrublands, 
forested wetlands, freshwater wetlands, grasslands, saline wetlands and semi-
arid woodlands (grassy and shrub formation) 

Absent 

No forested wetlands, 
freshwater wetlands, 
grasslands, saline 
wetlands or semi-arid 
woodlands in study area. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 
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Haliaceetus 
leucogaster 

White-bellied 
Sea-Eagle 

BC - V 

Habitats are characterised by the presence of large areas of open water 
including larger rivers, swamps, lakes, and the sea. Occurs at sites near the sea 
or sea-shore, such as around bays and inlets, beaches, reefs, lagoons, 
estuaries and mangroves; and at, or in the vicinity of freshwater swamps, lakes, 
reservoirs, billabongs and saltmarsh. Terrestrial habitats include coastal dunes, 
tidal flats, grassland, heathland, woodland, and forest (including rainforest). 
Breeding habitat consists of mature tall open forest, open forest, tall woodland, 
and swamp sclerophyll forest close to foraging habitat. Nest trees are typically 
large emergent eucalypts and often have emergent dead branches or large 
dead trees nearby. 

Absent 

No areas of large open 
water study area. 

Unlikely 

Suitable habitat not 
present, species may 
be a vagrant visitor and 
fly over the site. 

No 

Species unlikely to occur 
in study area 

Hamirostra 
melanosternon 

Black-breasted 
Buzzard 

BC - V 

Lives in a range of inland habitats, especially along timbered watercourses 
which is the preferred breeding habitat. Also hunts over grasslands and sparsely 
timbered woodlands. Breeds from August to October near water in a tall tree. 

Present 

Timbered watercourse in 
study area. 

Unlikely 

Suitable habitat 
present, however, there 
are no records within 
10 km. 

No 

Species unlikely to occur 
in study area 

Hieraaetus 
morphnoides 

Little Eagle 

BC - V 

The Little Eagle occurs as a single population throughout NSW. It occupies open 
eucalypt forest, woodland or open woodland. Sheoak or acacia woodlands and 
riparian woodlands of interior NSW are also used. Nests in tall living trees within 
a remnant patch, where pairs build a large stick nest in winter. 

Present 

Riparian woodland in study 
area. 

Possible 

Suitable habitat 
present. Records found 
nearby to the site 

Yes 

AoS completed 

Ixobrychus 
flavicollis 

Black Bittern 

BC - V 

Inhabits both terrestrial and estuarine wetlands, generally in areas of permanent 
water and dense vegetation. Where permanent water is present, the species 
may occur in flooded grassland, forest, woodland, rainforest and mangroves. 
During the day, roosts in trees or on the ground amongst dense reeds. 

Absent 

No areas of dense 
vegetation study area. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 
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Leipoa ocellate Occurs in NSW in the south west centred on Mallee Cliffs NP and extending Absent Unlikely No 

Malleefowl east to near Balranald and scattered records as far north as Mungo NP. Also 
occurs in the Scotia mallee including Tarawi NR and Scotia Sanctuary and is 

No mallee communities in 
study area. 

Suitable habitat not 
present. 

Species unlikely to occur 
in study area 

EPBC-V part of a larger population north of the Murray River in South Australia. Further 
east, a population continues to persist in the Goonoo forest near Dubbo. Outside 
these areas, occasional records have been made in the Pilliga forests 
Predominantly inhabit mallee communities, preferring the tall, dense and 
floristically-rich mallee found in higher rainfall (300 - 450 mm mean annual 
rainfall) areas. Utilises mallee with a spinifex understorey, but usually at lower 
densities than in areas with a shrub understorey. Less frequently found in other 
eucalypt woodlands, such as Inland Grey Box, Ironbark or Bimble Box 
Woodlands with thick understorey, or in other woodlands such dominated by 
Mulga or native Cypress Pine species. Prefers areas of light sandy to sandy 
loam soils and habitats with a dense but discontinuous canopy and dense and 
diverse shrub and herb layers. Mainly forage in open areas on seeds of acacias 
and other native shrubs (Cassia, Beyeria, Bossiaea), buds, flowers and fruits of 
herbs and various shrubs, insects (cockroaches, ants, soil invertebrates), and 
cereals if available. Incubate eggs in large mounds that contain considerable 
volumes of sandy soil. 

Limosa limosa 

Black-tailed 
Godwit 

BC - V 

Primarily a coastal species. Usually found in sheltered bays, estuaries and 
lagoons with large intertidal mudflats and/or sandflats. Further inland, it can also 
be found on mudflats and in water less than 10 cm deep, around muddy lakes 
and swamps. Roosts and loafs on low banks of mud, sand and shell bars. 

Absent 

Proposal is not in a coastal 
area. No muddy lakes or 
swamps in study area. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 

Lophoictinia Found in a variety of timbered habitats including dry woodlands and open Present Unlikely No 
isura forests. Particularly prefers timbered watercourses. In arid north-western NSW, Timbered watercourse in Suitable habitat Species unlikely to occur 
Square-tailed 
Kite 

has been observed in stony country with a ground cover of chenopods and 
grasses, open acacia scrub and patches of low open eucalypt woodland. 
Breeding is from July to February, with nest sites generally located along or near 

study area. present, however, there 
are no records within 
10 km. Species may be 

in study area 

BC - V watercourses, in a fork or on large horizontal limbs. a vagrant visitor. 

Lophochroa In NSW this species occurs commonly as far east as Bourke and Griffith and is Absent Unlikely No 
leadbeateri scattered further east than that. They are found in treed and treeless inland Timbered watercourse is Suitable habitat not Species unlikely to occur 
Major Mitchell’s 
Cockatoo 

habitats and are always close to water. Nest in tree hollows in the latter half of 
the year. Nests are at least 1km apart. They are found in arid shrublands, dry 
sclerophyll forests, forested woodlands, grasslands and semi-arid woodlands. 

present, however the site 
lacks suitable hollows for 
long term use 

present. in study area 

BC-V 
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Lathamus 
discolour 

Swift Parrot 

BC - E 

EPBC - CE 

Occur in areas where eucalypts are flowering profusely or where there are 
abundant lerp (from sap-sucking bugs) infestations. Favoured feed trees include 
winter flowering species such as Swamp Mahogany Eucalyptus robusta, 
Spotted Gum Corymbia maculata, Red Bloodwood C. gummifera, Mugga 
Ironbark E. sideroxylon, and White Box E. albens. Commonly used lerp infested 
trees include Grey Box E. microcarpa, Grey Box E. moluccana and Blackbutt E. 
pilularis. They breed in Tasmania from September to January, nesting in old 
trees with hollows and feeding in forests dominated by Tasmanian Blue Gum 
Eucalyptus globulus. 

Absent 

Feed tree species not 
present, site is highly 
disturbed. 

Unlikely 

Suitable habitat not 
present. Species may 
be a vagrant vistor 

No 

Species unlikely to occur 
in study area 

Melanodryas 
cucullate 
cucullate 

Hooded Robin 

BC -V 

Prefers lightly wooded country, usually open eucalypt woodland, acacia scrub 
and mallee, often in or near clearings or open areas. Requires structurally 
diverse habitats featuring mature eucalypts, saplings, some small shrubs and a 
ground layer of moderately tall native grasses. Often perches on low dead 
stumps and fallen timber or on low-hanging branches. 

Absent 

Site lacks structurally 
diverse habitat features. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 

Melithreptus 
gularis gularis 

Black-chinned 
Honeyeater 

BC - V 

Occupies mostly upper levels of drier open forests or woodlands dominated by 
box and ironbark eucalypts, especially Mugga Ironbark (Eucalyptus 
sideroxylon), White Box (E. albens), Inland Grey Box (E. microcarpa), Yellow 
Box (E. melliodora), Blakely's Red Gum (E. blakelyi) and Forest Red Gum (E. 
tereticornis). Also inhabits open forests of smooth-barked gums, stringybarks, 
ironbarks, river sheoaks (nesting habitat) and tea-trees. 

Absent 

No dry woodland in study 
area. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 

Neophema 
pulchella 

Turquoise Parrot 

BC - V 

Lives on the edges of eucalypt woodland adjoining clearings, timbered ridges Present 

Eucalypt woodland with 
hollows in study area. 

Possible 

Suitable habitat 
present. Records found 
nearby to the site 

Yes 

AoS completed and creeks in farmland. Prefers to feed in the shade of a tree and spends most 
of the day on the ground searching for the seeds or grasses and herbaceous 
plants, or browsing on vegetable matter. Nests in tree hollows, logs or posts, 
from August to December. The species breeds and hunts in open or closed 
sclerophyll forest or woodlands and occasionally hunts in open habitats. It roosts 
by day in dense vegetation comprising species such as Turpentine Syncarpia 
glomulifera, Black She-oak Allocasuarina littoralis, Blackwood Acacia 
melanoxylon, Rough-barked Apple Angophora floribunda, Cherry Ballart 
Exocarpus cupressiformis and a number of eucalypt species. 
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Ninnox Inhabits woodland and open forest, including fragmented remnants and partly Absent Unlikely No 
connivens cleared farmland. It is flexible in its habitat use, and hunting can extend in to Timbered watercourse in Suitable habitat not Species unlikely to occur 
Barking Owl 

BC - V 

closed forest and more open areas. Sometimes able to successfully breed along 
timbered watercourses in heavily cleared habitats (e.g. western NSW) due to 
the higher density of prey on these fertile riparian soils. Roost in shaded portions 
of tree canopies, including tall midstorey trees with dense foliage such as Acacia 
and Casuarina species. Requires very large permanent territories in most 
habitats due to sparse prey densities. Eggs are laid in hollows of large, old trees. 
Living eucalypts are preferred though dead trees are also used. 

study area, however the 
site lacks large areas of 
permanent habitat.. 

present. in study area 

Ninox strenua The Powerful Owl inhabits a range of vegetation types, from woodland and open Absent Unlikely No 

Powerful Owl 

BC - V 

sclerophyll forest to tall open wet forest and rainforest. The Powerful Owl 
requires large tracts of forest or woodland habitat but can occur in fragmented 
landscapes. The species breeds and hunts in open or closed sclerophyll forest 
or woodlands and occasionally hunts in open habitats. It roosts by day in dense 

Timbered watercourse in 
study area, however the 
site lacks large areas of 
permanent habitat. 

Suitable habitat not 
present. 

Species unlikely to occur 
in study area 

vegetation comprising species such as Turpentine Syncarpia glomulifera, Black 
She-oak Allocasuarina littoralis, Blackwood Acacia melanoxylon, Rough-barked 
Apple Angophora floribunda, Cherry Ballart Exocarpus cupressiformis and a 
number of eucalypt species. Nests in large tree hollows (at least 0.5 m deep), 
in large eucalypts (diameter at breast height of 80-240 cm) that are at least 150 
years old. 

Numenius The Eastern Curlew is most commonly associated with sheltered coasts, Absent Unlikely No 
madagascariens 
is 

Eastern Curlew, 
Far Eastern 
Curlew 

especially estuaries, bays, harbours, inlets and coastal lagoons, with large 
intertidal mudflats or sandflats, often with beds of seagrass. The Eastern 
Curlew mainly forages on soft sheltered intertidal sandflats or mudflats, open 
and without vegetation or covered with seagrass, often near mangroves, on 
saltflats and in saltmarsh, rockpools and among rubble on coral reefs, and on 
ocean beaches near the tideline. The Eastern Curlew roosts on sandy spits and 

No intertidal sandflats or 
mudflats in study area. 

Suitable habitat not 
present. 

Species unlikely to occur 
in study area 

EPBC - CE islets, especially on dry beach sand near the high-water mark, and among 
coastal vegetation including low saltmarsh or mangroves. It occasionally roosts 
on reef-flats, in the shallow water of lagoons and other near-coastal wetlands. 
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Oxyura australis The Blue-billed Duck prefers deep water in large permanent wetlands and Absent Unlikely No 

Blue-billed Duck swamps with dense aquatic vegetation. The species is completely aquatic, 
swimming low in the water along the edge of dense cover. Will feed by day far 

No permanent wetlands 
with deep water and dense 

Suitable habitat not 
present. 

Species unlikely to occur 
in study area 

BC -V from the shore, particularly if dense cover is available in the central parts of the 
wetland. They feed on the bottom of swamps eating seeds, buds, stems, leaves, 
fruit and small aquatic insects such as the larvae of midges, caddisflies and 
dragonflies. Usually nest solitarily in Cumbungi over deep water between 
September and February. They will also nest in trampled vegetation in Lignum, 
sedges or Spike-rushes. 

vegetation in study area. 

Pachycephala The Gilbert’s Whistler occurs in a range of habitats within NSW, though the Absent Unlikely No 
inornata shared feature appears to be a dense shrub layer. It is widely recorded in mallee River Red Gum forest Suitable habitat not Species unlikely to occur 
Gilberts Whistler shrublands, but also occurs in box-ironbark woodlands, Cypress Pine and Belah 

woodlands and River Red Gum forests, though at this stage it is only known to 
present, however the site 
has limited understorey 

present. in study area 

BC - V use this habitat along the Murray, Edwards and Wakool Rivers. Within the 
mallee the species is often found in association with an understorey of spinifex 
and low shrubs including wattles, hakeas, sennas and hop-bushes. In woodland 
habitats, the understorey comprises dense patches of shrubs, particularly 
thickets of regrowth Callitris pine. Parasitic 'cherries' (Exocarpus species) 
appear to be an important habitat component in Belah and Red Gum 
communities, though in the latter case other dense shrubs, such as Lignum and 
wattles, are also utilised. 

growth and no Exocarpus 
species present. 

Pandion Favour coastal areas, especially the mouths of large rivers, lagoons and lakes. Absent Unlikely No 
cristatus Feed on fish over clear, open water. Nests are made high up in dead trees or in Proposal does not occur in Suitable habitat not Species unlikely to occur 
Eastern Osprey dead crowns of live trees, usually within one kilometre of the sea. a coastal area. present. in study area 

BC - V 
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Petroica The Scarlet Robin is found from SE Queensland to SE South Australia and also Absent Unlikely No 
boodang in Tasmania and SW Western Australia. In NSW, it occurs from the coast to the Wet forested woodland Suitable habitat not Species unlikely to occur 
Scarlet Robin inland slopes. After breeding, some Scarlet Robins disperse to the lower valleys 

and plains of the tablelands and slopes. The Scarlet Robin lives in dry eucalypt 
present however the site 
lacks an abundance of 

present. in study area 

BC – V forests and woodlands. The understorey is usually open and grassy with few 
scattered shrubs. This species lives in both mature and regrowth vegetation. It 
occasionally occurs in mallee or wet forest communities, or in wetlands and tea-
tree swamps. Scarlet Robin habitat usually contains abundant logs and fallen 
timber: these are important components of its habitat. The Scarlet Robin breeds 
on ridges, hills and foothills of the western slopes, the Great Dividing Range and 
eastern coastal regions; this species is occasionally found up to 1000 metres in 
altitude. The Scarlet Robin is primarily a resident in forests and woodlands, but 
some adults and young birds disperse to more open habitats after breeding. In 
autumn and winter many Scarlet Robins live in open grassy woodlands, and 
grasslands or grazed paddocks with scattered trees. 

fallen timber. 

Petroica The Flame Robin is endemic to SE Australia, and ranges from near the Absent Unlikely No 
phoenicea Queensland border to SE South Australia and also in Tasmania. In NSW, it Study area lacks a Suitable habitat not Species unlikely to occur 
Flame Robin breeds in upland areas and in winter, many birds move to the inland slopes and 

plains. It is likely that there are two separate populations in NSW, one in the 
groundcover dominated by 
native grasses. 

present. in study area 

BC – V Northern Tablelands, and another ranging from the Central to Southern 
Tablelands. Breeds in upland tall moist eucalypt forests and woodlands, often 
on ridges and slopes. Prefers clearings or areas with open understoreys. The 
ground layer of the breeding habitat is dominated by native grasses and the 
shrub layer may be either sparse or dense. In winter, birds migrate to drier more 
open habitats in the lowlands (i.e. valleys below the ranges, and to the western 
slopes and plains). 

Petroica Inhabits rainforest and tall, open eucalypt forest, particularly in densely Absent Unlikely No 
rodinogaster vegetated gullies. Nests are situated in an upright or oblique fork, from 30cm to No dense vegetated gullies Suitable habitat not Species unlikely to occur 
Pink Robin 6m above the ground, in deep undergrowth. in study area. present. in study area 

BC - V 

Polytelis 
swainsonii 

Superb Parrot 

EPBC – V, BC - V 

Inhabit Box-Gum, Box-Cypress-pine and Boree Woodlands and River Red Gum Present 

River Red Gum woodland 
with hollows in study area. 

Possible 

Suitable habitat 
present. Many records 
found nearby 

Yes 

AoS completed Forest. In the Riverina the birds nest in the hollows of large trees (dead or alive) 
mainly in tall riparian River Red Gum Forest or Woodland. On the South West 
Slopes nest trees can be in open Box-Gum Woodland or isolated paddock trees. 
Species known to be used are Blakely’s Red Gum, Yellow Box, Apple Box and 
Red Box. 
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Pomatostomus The eastern subspecies (temporalis) occurs from Cape York south through Absent Unlikely No 
temporalis Queensland, NSW and Victoria and formerly to the south east of South No Box-Gum woodland in Suitable habitat not Species unlikely to occur 
temporalis 

Grey-crowned 
Babbler (eastern 
subspecies) 

Australia. In NSW, the eastern sub-species occurs on the western slopes of the 
Great Dividing Range, and on the western plains reaching as far as Louth and 
Balranald. It also occurs in woodlands in the Hunter Valley and in several 
locations on the north coast of NSW. It may be extinct in the southern, central 
and New England tablelands. Inhabits open Box-Gum Woodlands on the 

study area. present. in study area 

BC-V slopes, and Box-Cypress-pine and open Box Woodlands on alluvial plains. Birds 
are generally unable to cross large open areas. Feed on invertebrates, either by 
foraging on the trunks and branches of eucalypts and other woodland trees or 
on the ground, digging and probing amongst litter and tussock grasses. Build 
and maintain several conspicuous, dome-shaped stick nests about the size of 
a football. A nest is used as a dormitory for roosting each night. Nests are 
usually located in shrubs or sapling eucalypts, although they may be built in the 
outermost leaves of low branches of large eucalypts. Nests are maintained year 
round, and old nests are often dismantled to build new ones. Breed between 
July and February. 

Rostratula They feed in shallow water or at the waters' edge and on mudflats. Most records Absent Unlikely No 
australis of Australian Painted Snipe are from temporary or infrequently filled freshwater No mudflats in study area. Suitable habitat not Species unlikely to occur 
Australian 
Painted Snipe 

wetlands and although they have occurred at many sites. Primarily occurs along 
the east coast from north Queensland (excluding Cape York) to the Eyre 
Peninsula in South Australia, including the majority of Victoria and NSW. In 

present. in study area 

EPBC - E NSW, this species has been recorded at the Paroo wetlands, Lake Cowell, 
Macquarie Marshes and Hexham Swamp. Most common in the Murray-Darling 
Basin. Inhabits inland and coastal shallow freshwater wetlands. The species 
occurs in both ephemeral and permanent wetlands, particularly where there is 
a cover of vegetation, including grasses, Lignum and Samphire. Individuals 
have also been known to use artificial habitats, such as sewage ponds, dams 
and waterlogged grassland. Nests on the ground amongst tall vegetation, such 
as grass tussocks or reeds. 
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Stagonopleura 
guttata 

Diamond Firetail 

BC – V 

The Diamond Firetail is widely distributed in NSW, with a concentration of Present 

Riparian River Red Gum 
woodland with hollows in 
study area. 

Possible 

Suitable habitat 
present. 

Yes 

AoS completed records from the Northern, Central and Southern Tablelands, the Northern, 
Central and South Western Slopes and the North West Plains and Riverina. Not 
commonly found in coastal districts, though there are records from near Sydney, 
the Hunter Valley and the Bega Valley. This species has a scattered distribution 
over the rest of NSW. Also found in the Australian Capital Territory, Queensland, 
Victoria and South Australia. Groups separate into small colonies to breed, 
between August and January. Found in grassy eucalypt woodlands, including 
Box-Gum Woodlands and Snow Gum Eucalyptus pauciflora Woodlands. Also 
occurs in open forest, mallee, Natural Temperate Grassland, and in secondary 
grassland derived from other communities. Often found in riparian areas (rivers 
and creeks), and sometimes in lightly wooded farmland. Feeds exclusively on 
the ground, on ripe and partly-ripe grass and herb seeds and green leaves, and 
on insects (especially in the breeding season). 

Stictonetta 
naevosa 

Freckled Duck 

BC-V 

This species breeds in large temporary swamps created by floods in the Bulloo 
and Lake Eyre basins and the Murray-Darling system. It typically occurs in 
south-eastern and south-western Australia but disperses during drought. In 
these times it can occur in coastal NSW and Victoria. They prefer permanent 
freshwater swamps and creeks with heavy growth of Cumbungi, Lignum or Tea-
tree. When these areas are dry, the move to other waters such as lakes, 
reservoirs, farm dams and sewage ponds. Nests are usually found in dense 
vegetation at or near water level. They usually breed between October and 
November, but can also at other times. 

Absent 

No swamps with dense 
vegetation in study area. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 

Tyto 
novaehollandiae 

Masked Owl 

BC – V 

Extends from the coast where it is most abundant to the western plains. Lives 
in dry eucalypt forests and woodlands from sea level to 1100 m. Habitat for this 
species is also widespread throughout the dry eucalypt forests of the tablelands, 
western slopes and the undulating wet-dry forests of the coast. Optimal habitat 
includes an open understorey and a mosaic of sparse (grassy) and dense 
(shrubby) ground cover on gentle terrain. Roosts in hollows in live or 
occasionally dead eucalypts; dense foliage in gullies; and caves. Nest in old 
hollow eucalypts, live or dead, in a variety of topographic positions, with hollows 
greater than 40 cm wide and greater than 100 cm deep. Hollow entrances are 
at least 3 m above ground, in trees of at least 90 cm diameter at breast height. 
A specialist predator of terrestrial mammals, particularly native rodents. Home 
range has been estimated as 400-1000 ha according to habitat productivity. 

Absent 

Eucalypt woodland 
present, however the site 
lacks suitable understorey 
complexity. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 

Migratory 
Species 
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Actitis A group of shorebirds (also called waders) which occupy a particular area of Absent Unlikely No 
hypoleucos Botany Bay and includes the characteristic assemblage of the following 20 Proposal does not occur in Suitable habitat not Species unlikely to occur 
Common 
Sandpiper 

species: Bar-tailed Godwit (Limosa lapponica), Red Knot (Calidris canutus), 
Great Knot (Calidris tenuirostris), Sharp-tailed Sandpiper (Calidris acuminata), 
Curlew Sandpiper (Calidris ferruginea), Red-necked Stint (Calidris ruficollis), 

a coastal area. present. in study area 

EPBC - CE Common Sandpiper (Actitis hypoleucos), Terek Sandpiper (Xenus cinereus), 
Latham’s Snipe (Gallinago hardwickii), Grey-tailed Tattler (Heteroscelus 
brevipes), Grey Plover (Pluvialis squatarola), Pacific Golden Plover (Pluvialis 
fulva), Common Greenshank (Tringa nebularia), Masked Lapwing (Vanellus 
miles), Marsh Sandpiper (Tringa stagnatilis), Ruddy Turnstone (Arenaria 
interpres), Pied Oystercatcher (Haematopus longirostris), Sooty Oystercatcher 
(Haematopus fulinginosus), Whimbrel (Numenius phaeopus), and Eastern 
Curlew (Numenius madagascariensis). 

Occurs on the relict muddy sand marginal shoal of the Georges River between 
Taren Point and Shell Point in Botany Bay. Some species identified within this 
community can also be found foraging and roosting at other locations within 
Botany Bay. In Botany Bay the shorebird community utilises roosting and 
foraging habitat (intertidal mud flats and sand flats),the proximity of mangroves 
(Avicennia marina) is important as roosting habitat. 

Apus pacificus This species breeds in the north-east and mid-east Asia and winters in Australia Present Unlikely No 

Fork-tailed Swift and southern New Guinea. It is a visitor to most parts of Western Australia. It is 
common in the Kimberley, uncommon to moderately common near north-west, 

Timbered watercourse in 
study area. 

Study area outside 
species known 

Species unlikely to occur 
in study area 

EPBC - M west and southeast coasts and rare to scarce elsewhere. They never settle 
voluntarily on the ground and spend most of their lives in the air, living on the 
insects they catch in their beaks. 

distribution. Species is 
almost exclusively 
aerial. 
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Calidris A group of shorebirds (also called waders) which occupy a particular area of Absent Unlikely No 
acuminate Botany Bay and includes the characteristic assemblage of the following 20 Proposal does not occur in Suitable habitat not Species unlikely to occur 
Sharp-tailed 
Sandpiper 

species: Bar-tailed Godwit (Limosa lapponica), Red Knot (Calidris canutus), 
Great Knot (Calidris tenuirostris), Sharp-tailed Sandpiper (Calidris acuminata), 
Curlew Sandpiper (Calidris ferruginea), Red-necked Stint (Calidris ruficollis), 

a coastal area. present. in study area 

EPBC - M Common Sandpiper (Actitis hypoleucos), Terek Sandpiper (Xenus cinereus), 
Latham’s Snipe (Gallinago hardwickii), Grey-tailed Tattler (Heteroscelus 
brevipes), Grey Plover (Pluvialis squatarola), Pacific Golden Plover (Pluvialis 
fulva), Common Greenshank (Tringa nebularia), Masked Lapwing (Vanellus 
miles), Marsh Sandpiper (Tringa stagnatilis), Ruddy Turnstone (Arenaria 
interpres), Pied Oystercatcher (Haematopus longirostris), Sooty Oystercatcher 
(Haematopus fulinginosus), Whimbrel (Numenius phaeopus), and Eastern 
Curlew (Numenius madagascariensis). 

Occurs on the relict muddy sand marginal shoal of the Georges River between 
Taren Point and Shell Point in Botany Bay. Some species identified within this 
community can also be found foraging and roosting at other locations within 
Botany Bay. In Botany Bay the shorebird community utilises roosting and 
foraging habitat (intertidal mud flats and sand flats). For some species (Terek 
Sandpiper, Grey-tailed Tattler), the proximity of mangroves (Avicennia marina) 
is important as roosting habitat. 

Calidris Curlew Sandpipers mainly occur on intertidal mudflats in sheltered coastal Absent Unlikely No 
ferruginea areas, such as estuaries, bays, inlets and lagoons, and also around non-tidal No mudflats in study area. Suitable habitat not Species unlikely to occur 
Curlew 
Sandpiper 

swamps, lakes and lagoons near the coast, and ponds in saltworks and sewage 
farms. They are also recorded inland, though less often, including around 
ephemeral and permanent lakes, dams, waterholes and bore drains, usually 

present. in study area 

EPBC -M with bare edges of mud or sand. They occur in both fresh and brackish waters. 
Curlew Sandpipers generally roost on bare dry shingle, shell or sand beaches, 
sandspits and islets in or around coastal or near-coastal lagoons and other 
wetlands, occasionally roosting in dunes during very high tides and sometimes 
in saltmarsh. 

Calidris This species breeds in high-arctic tundra from the Yamal Peninsula eastwards Absent Unlikely No 
melanotos to the Bearing Strait in Siberia and in arctic Alaska and Canada,. It is known to No mudflats in study area. Suitable habitat not Species unlikely to occur 
Pectoral 
Sandpiper 

migrate mostly through the USA and mexico and spends most of its non-
breeding months in South America. A small number of these birds are known to 
reach Australia and are believed to be concentrated in south-eastern Australia. 

present. in study area 

EPBC - M This species prefers freshwater mudflats. 
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Gallinago In Australia, Latham's Snipe occurs in permanent and ephemeral wetlands up Absent Unlikely No 
hardwickii to 2000 m above sea-level. They usually inhabit open, freshwater wetlands with No wetlands with dense Suitable habitat not Species unlikely to occur 
Latham's Snipe, 
Japanese Snipe 

low, dense vegetation (e.g. swamps, flooded grasslands or heathlands, around 
bogs and other water bodies). However, they can also occur in habitats with 
saline or brackish water, in modified or artificial habitats, and in habitats located 

vegetation in study area. present. in study area 

EPBC - M close to humans or human activity. 

Hirundapus 
caudacutus 

White-throated 
Needletail 

EPBC - M 

White-throated Needletails often occur in large numbers over eastern and 
northern Australia. They arrive in Australia from their breeding grounds in the 
northern hemisphere in about October each year and leave somewhere 
between May and August. The White-throated Needletail feeds on flying insects, 
such as termites, ants, beetles and flies. White-throated Needletails are non-
breeding migrants in Australia. 

Absent Unlikely-

Suitable habitat not 
present. 

No-

Species unlikely to be 
impacted by the 
proposal. 

Myiagra The Satin Flycatcher is found along the east coast of Australia from far northern Absent Unlikely No 
cyanoleuca 

Satin Flycatcher 
Queensland to Tasmania, including south-eastern South Australia. It is also 
found in New Guinea.. The Satin Flycatcher is found in tall forests, preferring 
wetter habitats such as heavily forested gullies, but not rainforests. The Satin 

No heavily forest gullies in 
study area. 

Suitable habitat not 
present. 

Species unlikely to occur 
in study area 

EPBC - M Flycatcher is a migratory species, moving northwards in winter to northern 
Queensland and Papua New Guinea, returning south to breed in spring.. 

Fish 

Galaxius Below 150 m in altitude. Billabongs, lakes, swamps, and rivers, with preference Absent Unlikely No 
rostratus for still or slow-flowing waters. Study area is above 150 m Suitable habitat not Species unlikely to occur 
Flathead altitude present. in study area 
Galaxias 

CE EPBC 

CE FM 
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Maccullochella Found extensively throughout the Murray Darling Basin in the south-eastern Absent Unlikely No 
peelii region of Australia. Murray cod are able to live in a wide range of habitats from Creek in study area is less Suitable habitat not Species unlikely to occur 
Murray Cod clear, rocky streams in the upper western slopes regions of New South Wales 

to the slow flowing, turbid rivers and billabongs of the western plains. 
than 5 m deep and lacks 
sheltered areas of rock, 

present. in study area 

EPBC - V Generally, they are found in waters up to 5m deep and in sheltered areas with 
cover from rocks, timber or overhanging banks. They typically spawn eggs onto 
firm substrates such as hollow logs, rocks, pipes and clay banks, from spring to 
early summer. 

timber and overhanging 
banks. 

Macquaria They are found in the Murray-Darling Basin (particularly upstream reaches) of Absent Unlikely No 
australasica the Lachlan, Murrumbidgee and Murray rivers, and parts of south-eastern Creek in study area lacks Suitable habitat not Species unlikely to occur 
Macquarie Perch coastal NSW, including the Hawkesbury and Shoalhaven catchments. 

Macquarie perch are found in both river and lake habitats, especially the upper 
river/lake features with no 
areas of stone or gravel. 

present. in study area 

EPBC - E reaches of rivers and their tributaries. The species spawn in spring or summer 
in shallow upland streams or flowing parts of rivers where the eggs which settle 
among stones and gravel of the stream or river bed. 

Mammals 

Chalinolobus Roosts in caves (near their entrances), crevices in cliffs, old mine workings and Absent Unlikely No 
dwyeri in the disused, bottle-shaped mud nests of the Fairy Martin (Petrochelidon ariel), No crevices in cliffs, old Suitable habitat not Species unlikely to occur 
Large-eared Pied 
Bat 

frequenting low to mid-elevation dry open forest and woodland close to these 
features. Found in well-timbered areas containing gullies. 

mine workings or mud 
nests in study area. 

present. in study area 

BC – V 

EPBC - V 

Chalinolobus Occurs in dry open forest, open woodland, mulga woodlands, chenopod Present Unlikely No 
picatus shrublands, cypress pine forest and mallee and Bimbil box woodlands. Roosts Tree hollows present Suitable habitat Species unlikely to occur 
Little Pied Bat in caves, rock outcrops, mine shafts, tunnels, tree hollows and buildings. present, however, there 

are no records within 
in study area. 

BC – V +70 km 
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Cercartetus Found in a broad range of habitats from rainforest through sclerophyll (including Present Unlikely No 
nanus Box-Ironbark) forest and woodland to heath, but in most areas woodlands and Tree hollows present Suitable habitat Species unlikely to occur 
Eastern Pygmy-
possum 

heath appear to be preferred, except in north-eastern NSW where they are most 
frequently encountered in rainforest. Feeds largely on nectar and pollen 
collected from banksias, eucalypts and bottlebrushes. Shelters in tree hollows, 

present, however, there 
are no records within 
+80 km 

in study area. 

BC - V rotten stumps, holes in the ground, abandoned bird-nests, Ringtail Possum 
(Pseudocheirus peregrinus) dreys or thickets of vegetation, (e.g. grass-tree 
skirts). 

Dasyurus In NSW, this species only known to occur in the east. It occupies a range of Absent Unlikely No 
maculatus habitats including rainforest, open forest, woodland, coastal heath and inland Riparian woodland Suitable habitat not Species unlikely to occur 
Spotted-tailed 
Quoll 

riparian forest, from the sub-alpine zone to the coastline. They use hollow-
bearing trees, fallen logs, small caves, rock outcrops and rocky-cliff faces for 
dens. They use communal waste sites, which typically occur on flat rocks among 

present, however, the site 
lacks diverse structural 
features 

present. in study area. 

BC-V, EPBC-E boulder fields, rocky cliff-faces or along rocky stream beds or banks. They can 
be identified by characteristic twisted faeces. 

Falsistrellus It is found on the south-east coast and ranges of Australia. They prefer moist Present Unlikely No 
tasmaniensis habitats with trees more than 20m tall. They prefer to roost in eucalypt hollows Tree hollows present Suitable habitat Species unlikely to occur 
Eastern False 
Pipistrelle 

but have been found under loose bark on trees. They hibernate in winter, and 
females are pregnant during late spring to early summer. Found in dry 
sclerophyll forests, forested wetlands, freshwater wetlands, grassy woodlands, 

present, however there 
are no records within 
+30 km 

in study area. 

BC-V heathlands and rainforests. 

Miniopterus Caves are the primary roosting habitat, but also use derelict mines, storm-water Absent Unlikely No 
schreibersii tunnels, buildings and other man-made structures. Cold caves are used for No derelict mines, storm- Suitable habitat not Species unlikely to occur 
oceanensis hibernation in southern Australia. Hunt in forested areas, catching moths and water tunnels, buildings present. in study area 
Eastern other flying insects above the tree tops. and other man-made 
Bentwing – bat structures suitable for 

roosting in study area. 
BC - V 

Myotis Macropus 

Southern Myotis 

BC - V 

The Southern Myotis is found in the coastal band from the north-west of Absent 

Tree hollows present, the 
proposal area is more than 
100 km inland. 

Possible 

Suitable habitat not 
present. Records 
available for species 
near the site 

Yes 

AoS completed Australia, across the top-end and south to western Victoria. It is rarely found 
more than 100 km inland, except along major rivers. 

Generally roost in groups of 10 - 15 close to water in caves, mine shafts, hollow-
bearing trees, storm water channels, buildings, under bridges and in dense 
foliage. Forage over streams and pools catching insects and small fish. 
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Nyctophilus 
corbeni 

Corben's Long-
eared Bat, 
South-eastern 
Long-eared Bat 

BC - V 

EPBC - V 

Inhabits a variety of vegetation types, including mallee, bulloke Allocasuarina 
leuhmanni and box eucalypt dominated communities, but it is distinctly more 
common in box/ironbark/cypress-pine vegetation that occurs in a north-south 
belt along the western slopes and plains of NSW and southern Queensland. 
Roosts in tree hollows, crevices, and under loose bark. 

Present 

Eucalypt woodland with 
hollows in study area. 

Possible 

Suitable habitat 
present. 

Yes 

AoS completed 

Petaurus 
australis 

Yellow-bellied 
Glider 

BC - V 

Occur in tall mature eucalypt forest generally in areas with high rainfall and 
nutrient rich soils. Forest type preferences vary with latitude and elevation; 
mixed coastal forests to dry escarpment forests in the north; moist coastal 
gullies and creek flats to tall montane forests in the south. Roosts in hollows of 
large trees. 

Absent 

Proposal does not occur in 
a high rainfall area with 
nutrient rich soils. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 

Petaurus 
norfolcensis 

Squirrel Glider 

BC - E 

Inhabits a wide range of open forest, woodland and riverine forest habitats. 
Utilise remnants of various sizes, including small remnants and even small 
stands of trees within Travelling Stock Reserves, roadside reserves or private 
land. Often utilise linear remnant vegetation along roadsides or rivers and 
streams. Eucalypt species known to provide suitable denning and foraging 
resources include (but are not restricted to): Blakely’s Red Gum (Eucalyptus 
blakelyi), Grey Box (E. microcarpa), Red Box (E. polyanthemos), Mugga 
Ironbark (E. sideroxylon), River Red Gum (E. camaldulensis), White Box (E. 
albens) and Yellow Box (E. melliodora). Require abundant tree hollows for 
refuge and nest sites, so are more likely to inhabit mature or old growth forest. 

Present 

River Red Gums present, 
abundance of suitable 
hollows. 

Likely 

Suitable habitat 
present and 
observations have 
been made nearby. 

Yes 

AoS completed 

Petrogale 
penicillate 

Brush-tailed 
Rock-wallaby 

BC-E, EPBC-V 

In NSW this species occurs from the Queensland boarder down to Shoalhaven 
and as far west as the Warrumbungle Ranges. They habitat rocky escarpments, 
outcrops and cliffs. They prefer complex structures with fissures, caves and 
ledges. They are primarily found in North and sometimes South facing slopes. 
They are heavily associated with sense arboreal cover (especially fig trees). 
They are found on slopes near dense rainforest, wet and dry sclerophyll forest, 
vine ticket and open forest. 

Absent 

No rocky escarpments, 
outcrops or cliffs in study 
area. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 
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Absent Unlikely NoPhascogale This species is mainly found to the east of the Great Dividing Range, with 
tapoatafa occasional records to the west. They prefer dry sclerophyll open forest with No open forest in study Suitable habitat not Species unlikely to occur 

sparse groundcover of herbs, grasses, shrubs or leaf litter. They are also found area. present. in study area Brush-tailed in heath, swamps, rainforest and wet sclerophyll forest. They nest and take Phascogale shelter in tree hollows with entrances 2.5-4cm wide. 
BC-V 

Present Possible NoPhascolarctos In NSW it mainly occurs on the central and north coasts with some populations 
cinereus in the western region. The koala inhabits a range of eucalypt forest and Refer to section 6.5 Eucalypt woodland with Suitable habitat 

woodland communities, including coastal forests, the woodlands of the feed tree species in study present. Koala tablelands and western slopes, and the riparian communities of the western are 
plains. BC - V 

EPBC - V 

Absent Unlikely NoPteropus Occur in subtropical and temperate rainforests, tall sclerophyll forests and 
poliocephalus woodlands, heaths and swamps as well as urban gardens and cultivated fruit No gullies with dense Suitable habitat not Species unlikely to occur 

crops. Roosting camps are generally located within 20 km of a regular food vegetation in study area. present. in study area Grey-headed source and are commonly found in gullies, close to water, in vegetation with aFlying-fox dense canopy. Feed on the nectar and pollen of native trees, in particular 
Eucalyptus, Melaleuca and Banksia, and fruits of rainforest trees and vines. BC – V 

EPBC - V 

Present Possible Yes Saccolaimus Roosts in tree hollows and buildings; in treeless areas they are known to utilise 
flaviventris mammal burrows. Forages in most habitats across its very wide range, with and Tree hollows present Suitable habitat AoS completed 

without trees; appears to defend an aerial territory. Breeding has been recorded present. Records Yellow-bellied from December to mid-March. available within Wagga Sheathtail-bat 
City limits. 

BC – V 

Amphibians 

Absent Unlikely NoCrinia sloanei This species is widely distributed in the floodplains of the Murray Darling Basin. 
It has been found in dry sclerophyll forests (shrub/grass formation), forested River Red Gum present, Suitable habitat not Species unlikely to occur Sloane’s Froglet wetlands (Blakely’s Red Gum x Dirty Gum, River Red Gum herbaceous, River however the site lacks present. Study area in study area 
Red Gum swampy woodland wetland), freshwater wetlands, grassy woodlands BC-V grassy aquatic vegetation outside species known 
(floodplain transition woodlands) and water bodies such as rivers, lakes and and is highly disturbed. distribution. 
streams. 
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Species and 
Status 

Description of habitat4 Presence of habitat Likelihood of 
occurrence 

Potential for 
impact? 

Litoria Live along permanent streams with some fringing vegetation cover such as Absent Unlikely No 
booroolongensi ferns, sedges or grasses. Adults occur on or near cobble banks and other rock Creek occurs within the Suitable habitat not Species unlikely to occur 
s 

Booroolong frog 
structures within stream margins. Shelter under rocks or amongst vegetation 
near the ground on the stream edge. Eggs are laid in submerged rock crevices 
and tadpoles grow in slow-flowing connected or isolated pools. 

proposal area, however 
the site lacks cobble banks 
and submerged rock 

present. in study area 

BC – E structures. 
EPBC - E 

Litoria Currently, the species is known to exist only in isolated populations in the Absent Unlikely No 
raniformis 

Growling Grass 
Frog, Southern 
Bell Frog 

Coleambally Irrigation Area, the Lowbidgee floodplain and around Lake Victoria. 
Usually found in or around permanent or ephemeral Black Box/Lignum/Nitre 
Goosefoot swamps, Lignum/Typha swamps and River Red Gum swamps or 
billabongs along floodplains and river valleys. They are also found in irrigated 
rice crops, particularly where there is no available natural habitat. 

No Black Box/Lignum/Nitre 
Goosefoot swamps, 
Lignum/Typha swamps 
and River Red Gum 
swamps or billabongs in 

Suitable habitat not 
present. Study area 
outside species known 
distribution. 

Species unlikely to occur 
in study area 

BC - E During the breeding season animals are found floating amongst aquatic study area. 
EPBC - V vegetation (especially cumbungi or Common Reeds) within or at the edge of 

slow-moving streams, marshes, lagoons, lakes, farm dams and rice crops. 

Outside the breeding season animals disperse away from the water and take 
shelter beneath ground debris such as fallen timber and bark, rocks, grass 
clumps and in deep soil cracks. 

Reptiles 

Aprasia Inhabits sloping, open woodland areas with predominantly native grassy ground Absent Unlikely No 
parapulchella 

Pink-tailed 
Worm-lizard, 
Pink-tailed 

layers, particularly those dominated by Kangaroo Grass (Themeda australis). 
Sites are typically well-drained, with rocky outcrops or scattered, partially-buried 
rocks. Commonly found beneath small, partially-embedded rocks and appear to 
spend considerable time in burrows below these rocks. 

No open woodland with a 
native groundcover or 
rocky outcrops in study 
area. 

Suitable habitat not 
present. Study area 
outside species known 
distribution. 

Species unlikely to occur 
in study area 

Legless Lizard 

EPBC – V 

BC - V 
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Status 

Description of habitat4 Presence of habitat Likelihood of 
occurrence 

Potential for 
impact? 

Delmar impar Found mainly in Natural Temperate Grassland but has also been captured in Absent Unlikely No 

Striped Legless 
Lizard 

grasslands that have a high exotic component. Also found in secondary 
grassland near Natural Temperate Grassland and occasionally in open Box-
Gum Woodland. Habitat is where grassland is dominated by perennial, tussock-

No open woodland with a 
native groundcover or 
surface rocks in study 

Suitable habitat not 
present. Study area 
outside species known 

Species unlikely to occur 
in study area 

BC – V forming grasses such as Kangaroo Grass Themeda australis, spear-grasses 
Austrostipa spp. and poa tussocks Poa spp., and occasionally wallaby grasses 

area. distribution. 
EPBC - V Austrodanthonia spp. Sometimes found in grasslands with significant amounts 

of surface rocks, which are used for shelter. 

Hoplocephalus Found mainly in dry eucalypt forests and woodlands, cypress forest and Present Unlikely No 
bitorquatus occasionally in rainforest or moist eucalypt forest. In drier environments, it Riparian woodland with Suitable habitat Species unlikely to occur 
Pale-headed 
Snake 

appears to favour habitats close to riparian areas. Shelter during the day 
between loose bark and tree-trunks, or in hollow trunks and limbs of dead trees. 

hollows in study area. present, however study 
area is outside species 
known distribution and 

in study area 

BC -V there are no records 
within 10 km 

Varanus Found in heath, open forest and woodland. Associated with termites, the Absent Unlikely No 
rosenbergi mounds of which this species nests in; termite mounds are a critical habitat No termite mounds in study Suitable habitat not Species unlikely to occur 
Rosenberg’s 
Goanna 

component. Individuals require large areas of habitat. Shelters in hollow logs, 
rock crevices and in burrows, which they may dig for themselves, or they may 
use other species' burrows, such as rabbit warrens. 

area. present. in study area 

BC - V 

Invertebrates 

Synemon plana 

Golden Sun 
Moth 

BC-E, EPBC-CE 

This species is found between Queanbeyan, Gunning, Young and Tumut. It is 
found in Natural Temperate Grasslands and grassy Box-Gum Woodlands only 
when the groundcover is dominated by wallaby grasses. These areas are 
typically low and open. Bare ground between tussocks is important habitat. 

Absent 

No Box-Gum grassy 
woodland with wallaby 
grasses in study area. 

Unlikely 

Suitable habitat not 
present. 

No 

Species unlikely to occur 
in study area 
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Status 

Description of habitat4 Presence of habitat Likelihood of 
occurrence 

Potential for 
impact? 

E BC = listed as Endangered under Schedule 1 of the NSW Biodiversity Conservation Act 2016 

E EPBC = listed as Endangered under the Commonwealth Environment Protection & 
Biodiversity Conservation Act 1999. 

V BC = listed as Vulnerable under Schedule 2 of the Biodiversity Conservation Act 2016. 

V EPBC = listed as Vulnerable under the Commonwealth Environment Protection & 

Biodiversity Conservation Act 1999. 

M EPBC = listed as Migratory under the Commonwealth Environment Protection & Biodiversity 
Conservation Act 1999. 

CE EPBC = listed as Critically Endangered under the Commonwealth 
Environment Protection & Biodiversity Conservation Act 1999. 

CAMBA = Chinese-Australia Migratory Bird Agreement 

JAMBA = Japan‐ Australia Migratory Bird Agreement 
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Appendix J 
Threatened species assessments of significance 
Biodiversity Conservation Act FIVE–part test 
Part 7.3 of the Biodiversity Conservation Act 2016 (BC Act) specifies five factors to be taken 
into account in deciding whether a development is likely to significantly affect threatened 
species, populations or ecological communities, or their habitats, listed at the state level under 
the Biodiversity Conservation Act 2016. 
This Five-part Test characterises the significance of likely impacts associated with the 
proposal on the following species: 

 Birds 
 Varied Sittella (Daphoenositta chrysoptera) –V 
 Black Falcon (Falco subniger) –V 
 Little Eagle (Hieraaetus morphnoides) – V 
 Superb Parrot (Polytelis swainsonii) - V 
 Turquoise Parrot (Neophema pulchella) - V 
 Little Lorikeet (Glossopsitta pusilla) - V 
 Diamond Firetail (Stagonopleura guttata) - V 
 Mammals 
 Corben’s Long-eared Bat (Nyctophilus corbeni) – V 
 Yellow-bellied Sheathtail Bat (Saccolaimus flaviventris) – V 
 Southern Myotis (Myotis Macropus) – V 
 Squirrel Glider (Petaurus norfolcensis) - E 
 Flora 
 Small Scurf-pea (Cullen parvum) – E 

a) In the case of a threatened species, whether the proposed development is likely to have 
an adverse effect on the life cycle of the species such that a viable local population of 
the species is likely to be placed at risk of extinction. 

Birds: Varied Sittella, Black Falcon, Little Eagle, Superb Parrot, Turquoise Parrot, Little Lorikeet, 
Diamond Firetail 

Potential habitat for Varied Sittella, Black Falcon, Little Eagle, Superb Parrot, Turquoise Parrot, 
Little Lorikeet, and Diamond Firetail occurs within the study area. These species were not detected 
during the site survey; however no targeted surveys were completed. 

The proposed work would require the removal of 0.20 ha of native vegetation (PCT 5). The proposal 
would also require the disturbance of 0.30 ha of exotic vegetation and 0.15 ha of planted native 
vegetation. Two hollow bearing trees would be removed and fallen timber would be retained on site. 
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While there is potential for these species to occur in the construction footprint, the proposal would 
impact only a small area of suitable habitat which would predominantly be used by these species 
for foraging. It is unlikely that the proposal would have an adverse impact on the life cycle of these 
species, such that a viable local population is likely to be placed at risk of extinction. 

Mammals: Corben’s Long-eared Bat, Yellow-bellied Sheathtail Bat, Southern Myotis, Squirrel Glider 

The bats identified above are known to roost in tree hollows, crevices and under loose bark and the 
squirrel glider is known to roost exclusively in tree hollows. Potential habitat for these mammals 
occurs within the construction footprint. These species were not detected during the site survey; 
however no targeted surveys were completed. 

The proposal would result in the removal of approximately 0.20 ha (PCT 5) of suitable roosting 
habitat. Two hollow bearing trees would be removed and fallen timber would be retained on site. 
Mitigation measures are proposed for the removal of hollow-bearing trees. 

While there is potential for these species to occur in the construction footprint, the proposal would 
impact only a small area of suitable habitat which would predominantly be used by these species 
for foraging. With the implementation of mitigation measures, it is unlikely that the proposal would 
have an adverse impact on the life cycle of these species, such that a viable local population is 
likely to be placed at risk of extinction. 

Flora: Small Scurf-pea 

The Small Scurf-pea population is known to occur in grasslands, River Red Gum Woodland and 
Box-Gum Woodland. There are four key management areas for this species, none of which occur 
within the proposal area. This species can occur on grazed land, usually along table drains or 
adjacent to drainage lines or watercourses. The site survey was conducted outside the survey 
period for this species. 

The proposed work would require the removal of 0.20 ha of native vegetation (PCT 5). The proposal 
would also require the disturbance of 0.30 ha of exotic vegetation and 0.15 ha of planted native 
vegetation. 

Whilst there is potential for the Small Scurf-pea to occur within the proposal area, the proposal 
would also only impact a small area of low-quality habitat and is considered unlikely to have an 
adverse impact upon the life cycle of this species such that a viable local population of the species 
is likely to be placed at risk of extinction. 

b) In the case of an endangered ecological community, or critically endangered ecological 
community, whether the proposed development or activity: 

a. Is likely to have an adverse effect on the extent of the ecological community 
such that its local occurrence is likely to be placed at risk of extinction. 

b. Is likely to substantially and adversely modify the composition of the 
ecological community such that its local occurrence is likely to be placed at 
risk of extinction. 

Birds 

Not applicable 

Mammals 

Not applicable 

Flora 

Not applicable 

c) In relation to the habitat of a threatened species or ecological community: 
i. The extent to which habitat is likely to be removed or modified as a result of the 

proposed development or activity, and 
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ii. Whether an area of habitat is likely to become fragmented or isolated from other 
areas of habitat as a result of the proposed development or activity, and 

iii. The importance of the habitat to be removed, modified, fragmented or isolated to 
the long term survival of the species or ecological community in the locality. 

Birds 

i. The proposed work would require the removal of 0.20 ha of native vegetation (PCT 5). The 
proposal would also require the disturbance of 0.30 ha of exotic vegetation and 0.15 ha of 
planted native vegetation. Two hollow bearing trees would be removed. 

ii. The proposal area and surrounding locality already contains fragmented patches of habitat 
due to road infrastructure and urban development. The proposal would permanently 
remove a small area (0.20 ha) of potential habitat. The area of habitat is unlikely to become 
further fragmented or isolated from other areas of habitat as a result of the proposal. 

iii. Habitat within the construction footprint is low-quality and frequently disturbed. It is 
considered unlikely that the habitat to be disturbed is important to the long-term survival of 
the community in the locality. 

Mammals 

i. The proposal would require the permanent removal of approximately 0.20 ha (PCT 5) of 
suitable roosting habitat. Two hollow bearing trees would be removed. 

ii. The proposal area and surrounding locality already contains fragmented patches of habitat 
due to road infrastructure and urban development. The proposal would permanently 
remove a small area (0.20 ha) of potential habitat. The area of habitat is unlikely to become 
further fragmented or isolated from other areas of habitat as a result of the proposal. 

iii. Habitat within the construction footprint is low-quality and frequently disturbed. It is 
considered unlikely that the habitat to be disturbed is important to the long-term survival of 
the community in the locality. 

Flora 

i. The proposed work would require the removal of 0.20 ha of native vegetation (PCT 5). The 
proposal would also require the disturbance of 0.30 ha of exotic vegetation and 0.15 ha of 
planted native vegetation. 

ii. The proposal area and surrounding locality already contains fragmented patches of habitat 
due to road infrastructure and urban development. The proposal would permanently 
remove a small area (0.20 ha) of potential habitat. The area of habitat is unlikely to become 
further fragmented or isolated from other areas of habitat as a result of the proposal. 

iii. Habitat within the construction footprint is low-quality and frequently disturbed. It is 
considered unlikely that the habitat to be disturbed is important to the long-term survival of 
the community in the locality. 

d) Whether the proposed development or activity is likely to have an adverse effect on any 
declared area of outstanding biodiversity value (either directly or indirectly). 

There are no declared areas of outstanding biodiversity value within the proposal area. 

e) Whether the proposed development or activity is part of a key threatening process or is 
likely to increase the impact of a key threatening process. 

The BC Act lists numerous key threatening processes (KTP’s). KTP’s relevant to the proposal 
include the following: 

 Clearing of native vegetation. 
 Invasion of native plant communities by exotic perennial grasses. 
 Invasion and establishment of exotic vines and scramblers. 

Clearing of Native Vegetation 
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The clearing of native vegetation is considered a major contributor to the loss of biodiversity. In the 
Scientific Committee’s determination, it was found that ‘clearing of any area of native vegetation, 
including areas less than two hectares in extent, may have significant impacts on biological 
diversity.’ Clearing can lead to direct habitat loss, habitat fragmentation and associated genetic 
impacts, habitat degradation and off-site impacts such as downstream sedimentation. Disturbed 
native roadside vegetation would also be cleared as a result of the proposal. The proposal has the 
potential to increase the impact of this KTP. However, the contribution of this proposal would be 
relatively minor given the minimal amount of habitat to be removed and the extent of habitat that 
would remain in the local area. 

Invasion of native plant communities by exotic perennial grasses 
A number of exotic perennial grasses including Buffel Grass (Cenchrus ciliaris), Coolatai Grass 
(Hyparrhenia hirta), African Lovegrass (Eragrostis curvula), Chilean Needlegrass (Nassella 
neesiana) and Serrated Tussock (Nassella trichotoma) invade and may dominate native plant 
communities, competing with, and displacing, many native species. Dense monocultures of 
perennial grasses that develop after invasion threaten local vegetation at all sites that are affected. 
This may result in local and regional declines of many native species and communities, possibly to 
the extent that they become endangered. 

The proposal involves disturbance that can lead to the establishment of exotic perennial grasses. 
During the site survey, none of the exotic perennial grasses listed were identified in the construction 
footprint. The proposal has the potential to introduce species into the proposal area. As part of the 
mitigation measures, it has been recommended that construction machinery would be cleaned prior 
to entering and exiting work sites, and regular targeted control of priority weeds would be 
undertaken to reduce the risk of weeds being introduced and spread. With the implementation of 
these measures, the proposal would be unlikely to increase the impact of this KTP. 

Invasion and establishment of exotic vines and scramblers 

A large number of exotic vines and scramblers have become established in New South Wales, 
which have significant adverse impacts on biodiversity. They can smother native vegetation and 
seedlings, and prevent recruitment, especially in riparian areas. The proposal involves disturbance 
that could lead to the establishment of exotic vines and scramblers. During the site survey, no exotic 
vines or scramblers were identified in the study area. As part of the mitigation measures, it has been 
recommended that construction machinery would be cleaned prior to entering and exiting work sites, 
and regular targeted control of weeds would be undertaken to reduce the risk of exotic vines and 
scramblers being introduced. With the implementation of this measure, the proposal would be 
unlikely to increase the impact of this KTP. 

Conclusion 
The impacts of the proposal on the assessed threatened species listed under the BC Act are 
manageable and further assessment is not required. A significant impact is considered 
unlikely, based on the following conclusions: 

 The amount of habitat would be removed or disturbed by the proposal that is 
relatively small in the local context 

 No fragmentation or isolation of habitat would occur 
 No substantial contribution to any Key Threatening Process would be 

expected 
 Mitigation measures have been recommended and can be implemented 
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EPBC Act Significant Impact Assessment 

Vulnerable Species 
The Environment Protection and Biodiversity Conservation Act 1999 specifies factors to be 
taken into account in deciding whether a development is likely to significantly affect 
Endangered Ecological Communities, threatened species and migratory species, listed at the 
Commonwealth level. These assessments characterise the significance of likely impacts 
associated with the proposal on the following Vulnerable species: 

 Birds 
 Superb Parrot (Polytelis swainsonii) 
 Bats 
 Corben’s Long-eared Bat (Nyctophilus corbeni) 

An action is likely to have a significant impact on a vulnerable species if there is a real chance 
or possibility that it will: 
a) Will the action lead to a long term decrease in the size of an important population of a 

species? 

Superb Parrot 

Potential foraging habitat for the Superb Parrot occurs within the study area. These species were 
not detected during the site survey; however no targeted surveys were completed. 

The proposed work would require the removal of 0.20 ha of native vegetation (PCT 5). The proposal 
would also require the disturbance of 0.30 ha of exotic vegetation and 0.15 ha of planted native 
vegetation. Two hollow bearing trees would be removed and fallen timber would be retained on site. 

While there is potential for these species to occur in the construction footprint, the proposal would 
impact only a small area of suitable habitat which would predominantly be used by these species 
for foraging. It is unlikely that the proposal would have an adverse effect on the species such that it 
would lead to a long-term decrease in the size of an important population. 

Corben’s Long-eared Bat 

Corben’s Long-eared bat roosts in tree hollows, crevices and under loose bark. Potential foraging 
and roosting habitat for Corben’s Long-eared Bat occurs within the construction footprint. This 
species was not detected during the site survey; however no targeted surveys were completed. 

The proposal would result in the removal of approximately 0.20 ha (PCT 5) of suitable roosting 
habitat. Two hollow bearing trees would be removed and fallen timber would be retained on site. 

While there is potential for these species to occur in the construction footprint, the proposal would 
impact only a small area of suitable habitat which would predominantly be used by these species 
for foraging. With the implementation of mitigation measures, it is unlikely that the proposal would 
have an adverse effect on the species such that it would lead to a long-term decrease in the size of 
an important population. 

b) Will the action reduce the area of occupancy of an important species? 
Superb Parrot 

The removal of previously disturbed roadside habitat and other low-quality habitat could reduce the 
area of occupancy of this species. The proposal area is not located in a known important population 
of this species, these species are highly mobile, would forage over large areas, and similar habitat 
is widespread in the locality. In this context, the removal of a relatively small area of potential habitat 
as a result of the proposal is considered unlikely to reduce the area of occupancy of an important 
population of this species. 

Corben’s Long-eared Bat 
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The removal of disturbed roadside habitat could reduce the area of occupancy of this species. The 
proposal area is not located in a known important population of this species, these species are 
highly mobile, would forage over large areas, and similar habitat is widespread in the locality. In this 
context, the removal of a relatively small area of potential habitat as a result of the proposal is 
considered unlikely to reduce the area of occupancy of an important population of this species. 

c) Will the action fragment an existing important population into two or more populations? 

Superb Parrot 

The proposal area and surrounding locality already contains fragmented patches of habitat due to 
road infrastructure and urban development. The proposal would permanently remove a small area 
(0.15 ha) of potential habitat. The removal of this habitat is unlikely to fragment an existing important 
population into two or more populations. 

Corben’s Long-eared Bat 

The proposal area and surrounding locality already contains fragmented patches of habitat due to 
road infrastructure and urban development. The proposal would permanently remove a small area 
(0.056ha) of potential habitat. The removal of this habitat is unlikely to fragment an existing 
important population into two or more populations. 

d) Will the action adversely affect habitat critical to the survival of a species? 
Superb Parrot 
The proposal area does not occur in areas of critical habitat for this species. 
Corben’s Long-eared Bat 
The proposal area does not occur in areas of critical habitat for this species. 
e) Will the action disrupt the breeding cycle of an important population? 

Superb Parrot 

Superb Parrots breed in the Riverina along the corridors of the Murray, Edward and Murrumbidgee 
Rivers in hollow bearing trees between September and January. The proposal would only result in 
the removal of foraging habitat and it is considered unlikely that the proposal would disrupt the 
breeding cycle of an important population of these species. 

Corben’s Long-eared Bat 

Corben’s Long-eared Bat breeds during autumn with young born in late spring to summer. No 
hollow-bearing trees which provide potential breeding habitat would be impacted by the proposal. 
The proposal area is not located in a known important population of these species. In this context, 
the removal of a relatively small area of potential habitat as a result of the proposal is considered 
unlikely to disrupt the breeding cycle of an important population of these species. 

f) Will the action modify, destroy, remove, isolate or decrease the availability or quality of 
habitat to the extent that the species is likely to decline? 

Superb Parrot 

The proposed work would require the removal of 0.20 ha of native vegetation (PCT 5). The proposal 
would also require the disturbance of 0.30 ha of exotic vegetation and 0.15 ha of planted native 
vegetation. Two hollow bearing trees would also be removed. 
Given the current size and distribution of the population and the small area of habitat to be removed, 
is considered unlikely that the proposal would lead a decline in the species population. 

Corben’s Long-eared Bat 

The proposal would require the permanent removal of approximately 0.20 ha (PCT 5) of suitable 
roosting and foraging habitat. Two hollow bearing trees would be removed. 
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Given the current size and distribution of the population and the small area of habitat to be removed, 
is considered unlikely that the proposal would lead a decline in the species population. 

g) Will the action result in invasive species that are harmful to a vulnerable species 
becoming established in the vulnerable species  habitat? 

A number of invasive flora species, including some priority weeds, have been recorded on the site. 
The proposal has the potential to contribute to the spread of invasive species in the proposal area 
through the transfer and introduction of plant material and soil on machinery. Mitigation measures 
have been recommended to prevent the spread of weeds on site. The proposal would therefore be 
unlikely to result in invasive species that are harmful to these species becoming established in their 
potential habitat. 

h) Will the action introduce disease that may cause the species to decline? 
The proposal has the potential to contribute to the spread of invasive species in the proposal area 
through the transfer and introduction of plant material and soil on machinery. Mitigation measures 
have been recommended to prevent the spread of weeds and the introduction of soil borne diseases 
to the site. The proposal would therefore be unlikely to result in the introduction of invasive species 
or diseases that are harmful becoming established in their potential habitat. 
i) Will the action interfere substantially with the recovery of the species? 

Superb Parrot 

The National Recovery Plan for Superb Parrot lists the following specific objectives: 

1.Determine population trends in the Superb Parrot 
2.Increase the level of knowledge of the Superb Parrot’s ecological requirements 

3.Develop and implement threat abatement strategies 
4.Increase community involvement in and awareness of the Superb Parrot recovery program. 

The proposal would not interfere with any of these objectives. 

Corben’s Long-eared Bat 

No recovery plan has been prepared for Corben’s Long-eared Bat. 

Conservation Advice by the Threatened Species Scientific Committee lists the following 
conservation and management actions: 

 Protect known and potential habitat of key populations, including within conservation 
reserves, from habitat loss and fragmentation 

 Provide relevant state government land management agencies, CMA/NRM regional bodies 
and local shires with the location of key populations under their jurisdiction to incorporate 
these into planning mechanisms to assist in habitat protection 

 Incorporate findings of research into the impact of forestry practices into forest management 
to protect key populations 

 Where feasible, undertake habitat renewal actions to link habitat supporting known 
populations or potential habitat 

 Retain hollow-bearing trees and provide for hollow tree recruitment where possible 

 Incorporate key population locations into the planning and decision-making process for 
major infrastructure projects, such as the development of new roads and pipeline routes, 
and extractive industries 

 Implement control programmes of feral species identified as having a known or potential 
impact on key populations 

 If grazing is assessed as posing a threat to the species, ensure relevant land 
owners/managers use an appropriate management regime and stock density that does not 
detrimentally affect this species (does not reduce foraging habitat) 
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 As a precautionary approach, while detailed information is being collected on the 
appropriate fire regimes for this species, map all areas of old growth mallee within the range 
of this species, and take these into consideration when planning fuel reduction burns 

 Once investigations into impact of fire frequency and intensity are complete, incorporate 
this information into fire management plans across the species’ range 

 Encourage landholders on private property or leaseholders on crown land supporting key 
populations to minimise habitat loss and fragmentation, and enhance habitat values by 
participating in voluntary conservation and incentive programmes 

 As a precautionary approach, while information is being collected on impacts of 
agrichemicals on this species, constrain the use of agrichemicals, especially in and around 
areas that have been identified as important populations 

 Identify opportunities for community involvement in the conservation of the south-eastern 
long-eared bat 

 More precisely assess population size, distribution, demographics, ecological requirements 
by targeted surveys and surveys of poorly known areas 

 Design and implement a long-term monitoring programme. 

The proposal would not interfere with any of these conservation and management actions. 

Conclusion 
The impacts of the proposal on the assessed threatened species and populations listed under 
the EPBC Act are considered to be manageable and further assessment is not required. A 
referral to the commonwealth under the EPBC Act is not required based on the impacts 
assessed. A significant threat is considered unlikely based on the following conclusions: 

 The amount of habitat to be removed or disturbed by the proposal is relatively small in 
the local context 

 No fragmentation of the habitat would occur 
 No substantial contribution to any key threatening process would be expected 
 Mitigation measures have been recommended and can be implemented 
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Appendix K 
Detour traffic noise assessment 
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Background 

Transport for NSW (TfNSW) are proposing to undergo widening of the Marshalls Creek Bridge on the Sturt 

Highway in East Wagga Wagga, NSW. Night-time bridge closures have been proposed for the work. The 

proposal involves the demolition of the existing bridge and construction of a new bridge in two stages. The 

location of the work is shown in Attachment A. 

A Review of Environmental Factors (REF) was prepared to assess the likely impacts of the proposal on the 

environment and to outline potential feasible and reasonable mitigation measures, where appropriate. The 

REF included a construction and operational noise and vibration assessment for works at the bridge but did 

not include a noise assessment for the increased traffic on detour routes. 

This noise assessment aims to determine the expected level of noise impact resulting from detoured traffic. 

Mitigation measures, subject to reasonability and feasibility, will also be recommended. 

Proposed Detour Route 

The proposed detour route for the closure of Marshalls Creek Bridge for Heavy Vehicles would be 

established utilising the Sturt Highway, Eunony Bridge Road, Byrnes Road, Merino Road and the Olympic 

Highway. For light vehicles and local traffic, Lake Albert Road and Kooringal Road would serve as a detour. 

The chosen routes are considered preferable as they are existing approved heavy and light vehicle routes 

with good visibility at intersections. Although these routes would be the formally advertised and sign posted 

detour routes, it is considered likely that local traffic would use alternative roads. 

Noise Policy 

The EPA's Interim Construction Noise Guideline (ICNG) does not explicitly address construction related traffic 

noise but refers to the NSW Road Noise Policy (RNP) for traffic on public roads. 

TfNSW's Construction Noise and Vibration Guideline presents guidance based on standard practices within 

the RNP. For TfNSW projects an initial screening test should first be applied by evaluating whether noise 

levels will increase by more than 2dBA due to construction traffic or a temporary reroute due to a road 

closure. Where increases are 2dBA or less then no further assessment is required. 

Where noise levels increase by more than 2dBA (2.1dBA) further assessment is required using TfNSW's Noise 

Criteria Guideline. This documents TfNSW's approach to implementing the Road Noise Policy. 

Since noise from construction traffic is not permanent, guidance to feasible and reasonable noise mitigation 

differs from operational traffic noise. On this project, temporary detours would be put in place for night 

work (up to 15 nights) during construction. 

Noise Criteria 

Where increases in noise levels generated from a temporary reroute due to a road closure are 2 dBA or less 

then no further assessment is required. Where increases of more than 2 dBA are expected, noise mitigation 

should be considered using Appendices B and C of Roads and Maritime's Construction Noise and Vibration 

Guideline. 
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Existing and anticipated traffic 

The noise impact assessment for detoured traffic is based published traffic volumes from: 

• TfNSW Traffic Volume Viewer (www.rms.nsw.gov.au/about/corporate-publications/statistics/traffic-volumes) 

• Integrated Movement Study (URAP com. WWCC, 2008) 

• Wagga Wagga Special Activation Precinct (SAP) Transport and Traffic Plan (WSP, com. DPIE, 2020) 

The following methods were used to estimate current road volumes associated with the works: 

• 2010 hourly data from 10pm – 7am has been used to estimate conditions at Marshall Creek Bridge. 

• The traffic volumes used are based on historic counts and a year-on-year traffic growth of 2% to 

estimate current day traffic volumes (Table 1). 

• The percentage of light and heavy vehicles on the Sturt Highway west of Forest Hill (Station 95174) 

has been used to estimate the traffic mix at Marshalls Creek Bridge. 

• The traffic night time mix at Station 95174 was found to be approximately 25% heavy vehicles and 

75% light vehicles. 

• Traffic volumes on the Sturt Highway east of Lake Albert Road (Station 95486) have been used as a 

conservative estimate of the traffic volume at Marshalls Creek Bridge. 

• Estimates of traffic volume between 10pm and 7am have used 8% of total traffic volumes. Data is 

sourced from 2008 and 2015 for Lake Albert Road, Kooringal Road and Eunony Bridge Roads (Table 

2). 

Table 1: Detoured traffic volumes 

Location Description Count (year) Estimated volume 2021 

Marshalls Creek Bridge 
LV 

Night-time 10pm to 7am 
both directions 

1926 (2010) 2394 

Marshals Creek Bridge 
HV 

Night-time 10pm to 7am 
both directions 

640 (2010) 796 

AV = All Vehicles LV = Light Vehicles HV = Heavy Vehicles 

Table 2: Base traffic volumes (before detour) 

Location Description Count (year) Estimated volume 2021 

Lake Albert Rd @ Fay 
Ave. AV 

Night-time 10pm to 7am 
both directions 

830 (2008) 1074 

Lake Albert Rd, S of 
Edward St. AV 

Night-time 10pm to 7am 
both directions 

1245 (2008) 1611 

Kooringal Rd, N of Fay 
Ave. AV 

Night-time 10pm to 7am 
both directions 

544 (2008) 704 

Kooringal Rd, S of Fay 
Ave. AV 

Night-time 10pm to 7am 
both directions 

541 (2008) 700 

Eunony Bridge Road AV Night-time 10pm to 7am 
both directions 

295 (2015) 332 

Byrnes Rd. AV Night-time 10pm to 7am 
both directions 

245 (2013) 287 

AV = All Vehicles LV = Light Vehicles HV = Heavy Vehicles 

http://www.rms.nsw.gov.au/about/corporate-publications/statistics/traffic-volumes


Impact Assessment 

Assumptions 

The noise impact from detoured traffic on Lake Albert Road, Kooringal Road and Eunony Bridge Roads has 

been estimated using the traffic volumes above. The traffic volumes above have been used in the Roads and 

Maritime Services’ Construction Noise Estimator to assess impacts. It has been assumed that between 10pm 

and 7 am that heavy vehicles on Lake Albert Road and Kooringal Road would be approximately 11.5% due to 

the low level of industrial development in Lake Albert and Kooringal. The Eunony Bridge Road has been 

assumed to be 70% heavy vehicles based on the road acting as the Bomen industrial suburb access and 

occurring outside normal industrial worker hours. Calculations have been carried out for both 100% and 75% 

of the detoured heavy vehicles using Eunony Bridge Road. The worst case scenario would be that 100% of 

detoured heavy vehicle traffic would use the detour. It is assumed that about 75% of detoured heavy vehicle 

traffic would use the detour. Calculations have been carried out for 100% and 65% of the detoured light 

vehicles traffic would use Kooringal Road. It is assumed that 100% of detoured light vehicle traffic will use 

Lake Albert Road. 

Results 

TfNSW’s Traffic Noise Estimator tool has been used to calculate the expected increase in traffic noise for the 

following scenarios. The ‘developed settlements’ and ‘new road’ options were selected in the Construction 

Traffic Noise Estimator tool. 

Expected levels of impact generated by detour traffic during construction are summarised in Table 3 below. 

Construction Traffic Noise Estimator sheets are provided in Attachment B. 

Table 3: Estimated impact from traffic from detours 

Location Scenario Estimated volume 
2021 

Detour 
Volume 

Noise Change >2dB(A)? 
Mitigation Required? 

Eunony Bridge 
Road, 10pm to 7am 

Existing plus 100% 
detoured HV 

332 1128 
Yes / Yes 

Eunony Bridge 
Road, 10pm to 7am 

Existing plus 75% 
detoured HV 

332 929 
Yes / Yes 

Kooringal Road, 
10pm to 7am 

Existing plus 100% 
detoured LV 

704 3098 
Yes / Yes 

Kooringal Road, 
10pm to 7am 

Existing plus 65% 
detoured LV 

704 2260 
Yes / Yes 

Lake Albert Road 
10pm to 7am 

Existing plus 100% 
detoured LV 

1074 3468 
No / No 

Where residents experience an increase of more than 2dB(A) above existing traffic noise they are deemed to 

be impacted by the detour. Residents along Eunony Bridge Road and Kooringal Road would experience a 

noise increase more than 2dB(A) under the option proposed above. Detoured heavy vehicles along Eunony 

Bridge Road would need to be about 100 vehicles or less to meet the 2dB(A) criteria. Detoured light vehicles 

along Kooringal Road would need to be about 380 vehicles or less to meet the 2dB(A) criteria. Mitigation 

distances are below 318 m under all scenarios when criteria are exceeded. 

Conclusion 

The results of noise modelling for detoured traffic while Marshalls Creek Bridge is closed to traffic during 

night-time construction of the bridge widening has shown the likely impact would be along Eunony Bridge 



Road and Kooringal Road. Given the low density of rural housing and large set-back distances of dwellings to 

Eunony Bridge Road, minimal mitigation measures . Potentially impacted residences along Kooringal Road 

would be numerous due to the density of dwellings in proximity to the road. 

The mitigation distance of 318 metres along Eunony Bridge Road is based on the unlikely worst-case 

scenario of all detoured heavy vehicle traffic using the Eunony Bridge Road route and the conservative 

selection of variables in the modelling of expected noise levels, such as a noisier road surface than the actual 

road surface. These same limitations apply for light vehicles along the Kooringal Road. Recommended 

mitigation measures are listed below. 

Management and Mitigation Measures 

Night-time detours would require written notification of residents: 

• within 318 m of Eunony Bridge Road 

• within 175 m of Kooringal Road. 

Notification is to include date of commencement, duration of the detours and contact number for 

complaints regarding traffic noise. 

Consideration should be given to reducing the speed of vehicles along Kooringal Road. It is noted that this 

may not be preferable given additional noise may be generated from vehicles braking and accelerating. 

Attachments 

Attachment 1 – Proposed detour routes 

Attachment 2 – Construction Noise Estimator Tool Sheets 
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Attachment 2 - Construction Noise Estimator Tool Sheets 

A2.1 - Estimated Noise Impact 100% HV detour Eunony Bridge Rd 

a••~• Transport ..... "" .. I.I -- R s ari i e Road Traffic Noise Estimator NSW Services 

- Please input information into yertow cells -
Please ptck from drop-down fist in orange cells 

Developed settlements 
Ground type (urban and suburbs 

areas, 

Road surface DGA 

Road type Ne • roao 
Note hat a road i s new i a road 's functi ona l d ass ch ange 
t emporarily t o a collector road changes t he ·uncti ona l cl as 

Day Njght 
Notse criteria (residences) 55 50 

Existing speed 80 - 80 
Speed during oonstruction 80 - 80 --

Day (7am to 10pm) Night (10pm to 7am) 
Existing traffic light vehicles Heavy vehicles Light vebides Heavy vdlides 
Direction ( 1) 1 1 50 116 
Direction (21 1 · 1 50 116 

Additional traffic 
Direction (1 I 0 0 0 398 
Direction (2) 0 0 0 398 

Day Night 
Change in noise levels (dBA) 0.0 6.3 I To assess noise impacts from constn. 

Mitication level (dBA) 55 50 
sho-Uld be undertaken by eva uating \' 
then no further assessment is require 

ls the change ii-I noise level greater than 
No Yes 

control ·ng criterion then the receiver 
Z.OdBA? the assessment methodology is sim-I, 

sh aJI be due to noise level increase] 
Require consideration of adoltional 

No Yes mitigation measures? Mitigation Measures 

M-,tieation distance (m) 376 
Management of construction related t 
- Scheduling and routing of vehicle m 
- Speed of vehicles 
- Driver behaviour and avoidance of ~ 

Calculating noise level at the receiver - Ensuring vehicles are ade<juatefy sil 

Di!itance to receiver (m) 
Where noise impacts are greater lhar 
and reasonable: 

Direction (1) 20 - temporary noise barriers 
Direction (2) 20 - at-receiver noise rmtigation 

Day Night Feasible and reasonable consideratio 

Predicted noise levels (dBA) @ lm from - time of day or the noise increase an 
- time of use or affected receivers 

thef~ 37.6 68.2 - how many decibels the noise levels 
Note: - how long the mitigation Will provide 1 

(1) Noise reports present no ise l eve l s rounded to t he nearest i nteger and 
d ifferences between two noi se l evel s roun ded to a si ngl e deci ma l p l ace. I 
(2) noi se barri ers more t ha n 3 metres high, i designed us i ng Roads and M arit i me 
gu idelin es, w ou ld generally provi de an i nserti on l oss of around 5 dB(A) at the 

(3) noi se barri e rs m ore than 5 metres h igh, i designed us i ng Roads and Ma rit im e 
gu i delin es, w ou ld genera lly provi de an i nserti on l oss of around 10 dB(A) at the 



A2.2 Estimated Noise Impact 75% HV detour Eunony Bridge Rd 

Transport 
Road Traffic Noise Estimator NSW oad Ma ,me - Services 

Please input information into yellow cells 
Please pick from clrop--00\lln hst in orange cells 

De11elo ed ettlements 
Ground type (urban 811d suburban 

areas) 

Road surface DGA 

Roadiype ~ \ road 
Note that a road i s new i · a road 's functi ona l class change 

t emporarily to a collector road changes the functi ona l cl as 

Day Night 
Noise criteria (residences) 55 50 

Existing speed 80 80 
Speed during construction 80 80 

Day (7am to 10pm) Nlcht (10pm to 7am) 
Existing traffic light vehicles Heavy Vehicles Light vehicles Heavy vehicles 
Dire<tion (1) 1 1 50 116 
Direction (2) 1 1 50 - 116 ·~ 

r 

Additional traffk 
Direction (1) - 0 - 0 - - 0 - - 299 ---
Direction (2) ~ 0 = 0 0 299 ' 

Day Night 
Change in noise levels (dBA) 0.0 5.4 To assess noise impacts from oonstrt 

Mitigation level (dBA) 55 50 
should be undertaken by evaluating\• 

Is the change in noise level greater thao 
then no further assessment is require 

No Yes 
controlling criterion then the receiver c 

2.0dBA? the assessment methodology is simil, 

Require ooosideration of additional 
shall be due to noise level increase) 

mitigation measures"? No Yes Mitigation Measures 
Management of construction related t 

Mitigation distance Im) 318 - Schedul"ng and routing of vehicle m 
- Speed of vehicles 
- Driver behaviour and avoidance of U 

Calculating nois.e level at the receiver - Ensuring vehicles are adequately sil 

Dist~ to receiver (ml Where noise impacts are greater than 
and reasonable: 

Direction (1) - 20 - temporary noise barriers 
Direction (2) 20 - - at-receiver noise miligatioo 

Day Night Feasible and reasonable oonsideratio 

Predkted noise levels (dBA) @ lm from - time of day of the noise increase anc 
- time of use of affected receivers 

thef~e 37.6 67 .2 - how many deoibels the noise levels 
Note: - how long the mitigation vi.II provide I 

(1) Noi se rep-orts present noise l eve l s rounded to th e nearest i nteger and 

l d iffe rences between two noise l eve s round ed to a s i ng l e deci ma l pl ace. 
(2) noi se barri ers more than 3 metres high, i f des igned usi ng Roads and Mari t im e 
guidelines, woul d generally provi de an i nserti on l oss of around 5 dB(A) at the 
(3) noise barri e rs more t han 5 metres high, if designed us i ng Roads and Mari t i me 
gu idelines, woul d generally provi de an i nserti on l oss o around 10 dB(A) at the 



A2.3 Estimated Noise Impact 100% LV detour Kooringal Rd 

.,.~. 
Transport 

~~ Roads & Mant1me Road Traffic Noise Estimator NSW Services --
Please input information into yellow cells 

Please pick from orop-down list in orange cells 

Developed settlements 
Ground type (ur an ano subur an 

areas) 

Road surface DG.A 

Road type New road 
Note that a road is new if a road 's functiona l class changes dur 

a collector road changes the functiona l class of the collector ro 

Day Night 

Noise criteria (residences) 55 50 

Existing speed 70 
~ 

70 -
Speed during construction 70 70 

Day (7am to 10pm) Night (10pm to 7am) 

Existing traffic Light vehicles Heavy vehides Light vehicles Heavy vehides 

Direction (1) 1 1 312 41 
Direction (2) 1 1 312 41 -

Ad<frtionaltraffic 

Direction (1) -□ 0 4197 0 -- - --Direction (2) - 0 - 0 1197 0 
Day Night 

I To assess noise impacts from consb Change in noise levels (dBA) 0.0 4.6 

Mitigation leveJ (dBA) 55 50 
test should be undertaken by evalua 
2dBA or less then no further assessr 

Is the change in noise leveJ greater than levels exceed the controlling criterior 

2.0 dBA? 
No Yes Mitigation Guideline. [note: the asse: 

noise mitigation under the NMG shal 
Require consideration of additional 

No Yes Mitigation Measures 
mitigation measures? Management of construction related 

Mitigation distance (m} 175 - Scheduling and routing of vehid e n 
- Speed of vehicles 
- Driver behaviour and avoidance of 
- Ensuring vehicles are adequately s 

Calculating noise level at the receiver Where noise impacts are greater Iha 

Distance to receiver (ml feasible and reasonable: 

Direction (1) 20 
- temporary noise barriers 
- at-receiver noise mitigation 

Direction (2) 20 Feasible and reasonable considerati 
Day Night - time of day of the noise increase ar 

Predicted noise fevels (dBA) @ 1m from 
- time of use of affected receivers 
- how many decibels the noise leveli 

thef~e 37.0 64.0 - how long the mitigation will provide 
Note: 

(1) Noise reports pre.sent noise levels rounded to the nearest integer and di erences 

I between two noise levels rounded to a si ngle dec imal place. 



A2.4 Estimated Noise Impact 65% LV detour Kooringal Rd 

Transport 
Road Traffic Noise Estimator NSW Roads & Maritime 

oa,; Services 

- Please input information into yellow cells : 

Please pick from drop-oown list in orange cells 

Developed settlements 
Ground type (uroan and su uroan 

areas) 

Road surface DGA 

Road type New roao 
Note that a road is new if a road's functiona l class changes dur 
a collector road changes the functiona l class of the collector ro 

Day Night 

Noise criteria (residences) 55 50 

Existing speed 70 70 
Speed during construction - 70 - 70 

Day (7am to 10pm) Night (10pm to 7am) 

Existing traffic Light vehicles Heavy vehicles Light vehicles Heavy vehicles 

Direction (1) 1 1 312 41 
Direction (2) 1 1 312 41 

~ 

:;_ 

Additional traffic 

Direction (1) 0 0 778 0 
~ 

Direction (2) - 0 - - 0 778 - 0 -
= = - ' 

Day Night 
I To assess noise impacts from consll Cbange in noi5e le,rels (dBA) 0 .0 3.4 

test should be undertaken by evalua 
Mitigation level (dBAJ 55 50 2dBA or less then no further assess, 

Is the change in noise level greater than levels exceed the controlling criterior 

2.0dBA? 
No Ye.s Mitigation Guideline. [note: the asse 

noise mitigation under the NMG shat 
Require consideration of additional 

No Yes Mitigation Measures 
mitigation measures? Management of construction related 

Mitigation distance lm) 1 42 - Scheduling and routing ofvehide n 
- Speed of vehides 
- Driver behaviour and avoidance of 
- Ensuring vehicles are adequately s 

Calculating noise level at the receiver Where noise impacts are greater Iha 
Distance to receiver (ml feasible and reasonable: 

Direction (1) 20 
- temporary noise barriers 
- at-receiver noise mitigation 

Direction (2) - 20 - Feasible and reasonable considerati 
Day Night - time of day of the noise increase ar 

Predicted noise revels (dBA) @l 1m tfom - time of use of affected. receivers 
- how many decibels the noise level! 

thef~e 37.0 62 .8 - how long the mitigation will provide 
Note: 
(1) Noise reports present noise levels rounded to the nearest integer and differences 

I between two noise levels rounded to a single decimal place. 



A2.5 Estimated Noise Impact 100% LV detour Lake Albert Rd 

Transport 
Road Traffic Noise Estimator NSW oads Maritime --~ Services 

- Please input information into yellow cells - ,---

Please pick from dro~down list in orange cells 

Developed settlements 
Ground type (urban and suburban 

areas) 

Road surface DGA 

Road type New road 
Note that a road is new i f a road 's funct iona l class change:S dur 

a collector road changes the fu nctiona l class of t he collector ro 

Day Night 

Noise criteria (residences) 55 50 

Existrngspeed 60 60 
Speed during construction 60 - 60 -

Day(7-am to 10pm) Night (10pm to 7am) 

Exi-sting traffic Light vehides Heavy vehicles Light vehicles Heavy vehicles 

Direction (1) 1 1 950 124 
Direction (2) 1 1 - 950 - 124 

Additional traffic 

Direction (1) 0 - 0 -- 11 97 - 0 -
Direction (2) 0 0 11 97 0 -

Day Night 
To assess noise impacts from consb Change in noise levels (dBA) 0 .0 2.0 

Mitigation leveJ (dBA) 
test should be undertaken by evalua 

55 50 2dBA or less then no further assessr 
Is the change in noise level greater than levels exceed the controlling criterior 

No No Mitigation Guideline. [note: the asse 
2.0dBA? 

noise mitigation under the NMG sha 
Require consideration of additional 

mitigation measures? 
No No Mitigation Measures 

Management of construction related 
Mitigation distance (m) - Scheduling and routing of vehide n 

- Speed of vehid es 
- Driver behaviour and avoidance of 
- Ensuring vehicles are adequatety s 

Calculating no~se level at the receiver Where noise impacts are greater Iha 

Distance to receiver (ml feasible and reasonable: 

Direction ( 1) 20 - - temporary noise barriers 
- at-receiver noise mitigation - -Direction ( 2) 20 Feasible and reasonable considerati 

Day Night - time of day of the noise increase ar 

Predicted noise levets (dBA) @ 1m from 
- lime of use of affected receivers 
- how many decibels the noise level! 

the fil(ade 36.4 65.4 - how long the mitigation will provide 
Note: 

(1) Noise reports present noise levels rounded to the nearest integer and differences 

I between two noise levels rounded to a :S i ngle decimal place. 
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1. Introduction 
Jones Environmental Consulting Pty Ltd (JEC) were engaged by Transport for NSW (TfNSW) to carry 
out a detailed site investigation (DSI) in general accordance with National Environment Protection 
Measures 2013 (NEPM) for potential contamination for the Marshalls Creek Bridge Widening 
Project. 

Marshalls Creek Bridge (B5504) over the Marshalls Creek is located on the Sturt Highway (HW14) in 
East Wagga Wagga. The Sturt Highway is a major link between Sydney and Adelaide. 

A detailed environmental investigation of the nature and extent of contaminants of concern at a site 
located on a section of the Stuart Hwy, Marshalls Creek Bridge, Wagga Wagga, New South Wales 
(the site), see Appendix A, Figure 1. 

1.1. Background 

It is understood that the site is intended to be demolished following construction of a new four lane 
bridge over Marshalls Creek. 

TfNSW has carried out desktop investigations relating to contamination that may be present within 
the project footprint. These investigations suggested there may be potential for the following 
contaminants: 

• Coal-tar contamination on and in the vicinity of the project area; and 

• Per- and poly- fluoroalkyl substances (PFAS) contamination within and along Marshalls Creek. 

From information provided within the Request for Proposal (RFP) JEC understands that the DSI is 
required to carry out sampling (soil, water and sediment) and laboratory analysis of the above 
matrixes for potential contamination. Where there is known contamination, the sampling program 
must investigate both the known contaminated site, and the area in the immediate vicinity (both 
laterally and vertically) of the known contamination. Investigation results are to be compared to 
specific criteria for each chemical of concern in relation to the current and intended land use. The 
investigation report must include: 

• A description of the contaminated areas of the site; 

• Contaminate concentrations in relation to the guideline criteria; 

• Potential impacts on the environment and human health; and 

• Areas that require further management or remediation. 

1.2. Objectives 

The objective of the investigation was to provide an indication of the current site contamination 
status to assist in the proposed development and construction of the upgrade to the Marshalls Creek 
Bridge replacement. 

JE10122 – Environmental Site Investigation 
Marshalls Creek Bridge Replacement, Wagga Wagga, NSW 
24 March 2021 
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1.3. Scope 

The scope of the investigation was developed through consultation with TfNSW and comprised: 

• Drilling and sampling of soils from four bore holes spaced across the site in a general grid-based 
pattern to a maximum depth of 2.5 metres below ground surface (mbgs). 

• Four sediment samples to be collected from Marshalls Creek. 

• Two surface water samples to be collected from Marshalls Creek near the existing bridge. 

• Analyses of selected soil samples for contaminants of concern including per- and polyfluoroalkyl 
substances (PFAS); Total Recoverable Hydrocarbons (TRH); Benzene, Toluene, Ethylbenzene, 
Xylene (BTEX); Poly-Aromatic Hydrocarbons (PAH); Metals; Per- and poly- fluoroalkyl substances 
(PFAS); and Asbestos. 

• Evaluation and interpretation of results with respect to the adopted screening levels. 

JE10122 – Environmental Site Investigation 
Marshalls Creek Bridge Replacement, Wagga Wagga, NSW  
24 March 2021 
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2. Soil assessment 

2.1. Methodology 

JEC carried out a soil investigation at the site on 1 March 2020. Field activities are summarised 
below in Table 2.1. All works were undertaken in general accordance with: 

• Assessment of Site Contamination (ASC) NEPM (as amended in 2013) Schedule B(2) Guidelines 
on Site Characterisation (ASC NEPM); 

• PFAS National Environmental Management Plan 2.0 (PFAS NEMP) (HEPA, 2020); 

• WA Department of Environmental Regulation, Interim Guidelines on the Assessment and 
Management of Perfluoroalkyl and Polyfluoroalkyl Substances (PFAS, Contaminated Site 
Guidelines (DER, Version:2.1, 2017). 

Table 2.1: Field work methodology 

Activity Detail / Comments 

Date of Works 1 March 2020 

Soil Sampling 
Method 

A GEMCO HS7 drilling rig was used to collect soil samples from the surface, 
0.5mbgs, 1.0 and 2.0 mbgs. 

Sampling locations are shown in Appendix A, Figure 2. 

Work was conducted in general accordance with JEC standard operating 
procedures (SOP). Soil samples were collected off the auger and sealed in 
laboratory supplied bottles including a 250 mL polypropylene sample 
containers specifically for the collection of PFAS soil samples. A clean pair 
of disposable nitrile gloves was used for each sample. All sample 
containers were uniquely labelled, placed in eskies with double bagged ice 
and dispatched for analysis to Australian Laboratory Services (ALS) 
Laboratories under standard chain-of-custody documentation procedures. 
Copies of the chain of custody documentation and laboratory analytical 
reports are presented in Appendix D. 

Surface water samples were collected from Marshalls Creek bridge. Surface Surface water 
water samples were collected from upstream and downstream of the Sampling method 
Marshalls Creek Bridge. 

Surface water were collected by inserting a sampling container 
(polypropylene or HDPE) with the opening pointing down to avoid the 
collection of surface films. 

Decontamination of the sampling equipment was completed between Decontamination 
samples with a three-stage rinse procedure using certified PFAS free of Sampling 
detergent, Liquinox®, to reduce the risk of cross contamination. Equipment 

Soil Screening Soil samples were screened using a Photoionisation Detector (PID) which 
was calibrated daily to 100ppmv iso-butylene calibration gas. 
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Activity Detail / Comments 

For all samples analysed an additional sample was taken, sealed in a plastic 
bag and the headspace measured with the photoionization detector (PID). 

Soil laboratory analytical results are included in Appendix D. 

Selected soil, surface water and sediment samples were analysed for Total 
Recoverable Hydrocarbons (TRH); Benzene, Toluene, Ethylbenzene, Xylene 

Laboratory Analysis (BTEX); Poly-Aromatic Hydrocarbons (PAH); Metals; Per- and poly-
fluoroalkyl substances (PFAS); and Asbestos. The primary laboratory was 
ALS. The secondary laboratory was Eurofins-MGT. 

2.2. Field Observations 

2.2.1. Site Description 

The site contained a duel lane roadway and associated bridge spanning Marshalls Creek, Wagga 
Wagga. Marshalls Creek flowed from the south-east to the north-west through the site. A walking 
track ran parallel to the creek running under the bridge. 

2.2.2. Soil 

During field work, soil types were classified in accordance with the Unified Soil Classification System 
(USCS). General subsurface conditions encountered during this assessment are summarised in Table 
2.2 below with detailed bore logs provided in Appendix C. 

Table 2.2: Site Specific Geology 

Depth Soil Description 
(mbgs) 

0.0-0.3 ASPHALT 

0.3-1.8 Sandy CLAY: Red/brown, medium plasticity, with traces of river cobble and gravels 
at depth. 

Fill was observed across all soil bores included in the investigation. Natural 
material was not encountered due to refusal with a cobble/gravel layer. 
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3. Regulatory framework 
The regulatory framework relevant to conducting this investigation is outlined in the below sections. 
Specific investigation screening values for soil and waters are provided in Appendix B, Tables 1-2. 

3.1. Commonwealth 

• National Environment Protection (Assessment of Site Contamination) Amendment Measure 
2013 (NEPC, 2013). 

• PFAS National Environmental Management Plan 2.0 (PFAS NEMP) (HEPA, 2020). 

• Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC, 2000). 

3.2. State 

The main regulatory instruments for managing contamination of land or waters within New South 
Wales include: 

• Guidelines for Consultants Reporting on Contaminated Sites (OEH, 2011). 

• Guidelines for the NSW Site Auditor Scheme (3rd Edition) (NSW EPA, 2017). 
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4. Data Quality 

4.1. Field Quality Assurance / Quality Control Program 

DSI on this project was completed in general accordance with Australian Standard AS4482.1 (2005) 
Guide to the sampling and investigation of potentially contaminated soil. Part 1: Non-volatile and 
semi-volatile compounds which specify sampling protocols, number and type of sample containers 
per sampling location, sample preservation methods, approved holding times, sample identification 
codes, QC sample requirements and chain of custody documentation procedures. 

In addition to the primary samples, two soil intra-laboratory (duplicate) quality control samples were 
collected to assess aspects of field protocols, laboratory performance and to classify the validity of 
the laboratory data. The blind coded intra-laboratory soil sample duplicates were sent to the 
primary laboratory (ALS). Two soil inter-laboratory (triplicate) quality control samples were also 
collected and sent to the secondary laboratory (Eurofins/MGT) to assess the validity of the 
laboratory data. 

One rinsate (QC6) sample was collected off the lead auger following sampling to assess for cross 
contamination potentially caused by equipment. The rinsate sample reported concentrations below 
the laboratory Limit of Reporting (LOR). Additionally, a trip blank (QC7) sample was included in the 
transport of collected samples to assess whether any cross contamination of samples may have 
occurred during couriering of samples to the laboratories. 

4.2. Field Replicate Samples 
A total of 14 primary soil and two surface water samples were collected across the site and were 
submitted for analysis. In addition to the primary samples, one soil and one surface water intra-
laboratory (duplicate) quality control samples were collected to assess aspects of field protocols, 
laboratory performance and to classify the validity of the laboratory data. 

The blind coded intra-laboratory soil sample duplicates were sent to the primary laboratory (ALS). 
One soil and surface water inter-laboratory (triplicate) quality control samples were also collected 
and sent to the secondary laboratory (Eurofins/MGT) to assess the validity of the laboratory data. 

All relative percent difference (RPD) values for field duplicates showed reasonable correlation 
between the primary and replicate samples. Soil duplicate and triplicate results, and RPD calculation 
results, are presented in Tables 3A and 3B, Appendix B. 

Replicate samples collected from the site are summarised in Table 4.1 below. 

Table 4-1: Replicate Samples 

Primary 
sample 

Sample type Intra-
laboratory 
sample 

Laboratory Inter-
laboratory 
sample 

Laboratory 

SS1 Water QC1 ALS QC2 Eurofins 

SB4_0.4-0.6 Soil QC4 ALS QC5 Eurofins 

RPD values for primary, duplicate and triplicate soil samples were generally reported to be within 
the acceptable range of ±50 per cent. The following RPDs were reported outside the accepted target 
range: 
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• Both the soil duplicate and triplicate sample pairs (S3B4_0.4-0.6/QC4 and S3B4_0.4-0.6/QC5) 
recorded elevated RPD for Polycyclic aromatic hydrocarbons (PAHs). 

• It is considered that this exceedance of the acceptance range is associated with analyte 
concentration that was reported close to the detection limit, were minor differences can result 
in high RPDs. Additionally, given the nature of the sample being of fill material which is generally 
of heterogenous material variations within the soil profile are expected. 

One rinsate (QC3) sample was collected from a pair of nitrile gloves with another (QC6) sample 
collected off the lead auger following sampling to assess for cross contamination potentially caused 
by the equipment. The rinsate samples reported concentrations below the laboratory LOR. 

One trip blank (QC7) sample was collected during soil sampling to assess whether contamination 
may have been introduced to samples during shipping and field handling activities. The trip blank 
sample reported concentrations below the laboratory LOR. 

4.3. Laboratory QC Results 

ALS and Eurofins conducted an internal quality control (QC) program comprising matrix duplicates 
on sample matrices (refer Appendix D). Relative percentage differences (RPD) between samples and 
laboratory duplicates were within acceptance limits. 

Spiked sample analyses recorded recoveries that were all within acceptable control limits (70-130% 
and 30%-130% for phenols) and are considered acceptable with the exception of three laboratory 
matrix spikes which could not be determined. The laboratory provided the following explanation for 
the result: The matrix spike recovery was not determined as background levels were greater than 
the upper data quality objective. 

The results of laboratory blanks were below detection limits indicating that there is a low potential 
for sample contamination as a result of handling in the laboratory. 

4.4. QC Conclusions 

On the basis of the field and laboratory QC results, it is considered that the field and laboratory 
programs have provided acceptable QC results and that the results of the sampling and analysis 
program are sufficiently reliable. 
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5. Assessment Criteria 
Assessment criteria presented below has been based on the applicable scenario 
(commercial/industrial land use) which is generally consistent with the proposed site setting. 

The criteria presented below are intended to apply to a Tier 1 risk assessment, based on certain site-
specific characteristics. Where concentrations of a Contaminants of Potential Concern (COPC) 
exceed the generic assessment criteria, further consideration of the specific exposure pathway is 
required which may warrant further investigation, assessment or the development of a strategy to 
mitigate the potential risks identified. 

5.1. Health investigation levels 

Tables 1 and 2 (Appendix B) provide a summary of the laboratory data assessed against the adopted 
health based soil and surface water investigation levels. 

5.1.1. Soil 

The assessment criteria proposed for this project were sourced from: 

• NEPC (1999) National Environment Protection (Assessment of Site Contamination) 
Amendment Measure (No. 1) 2013 (NEPM). 

• Friebel and Nadebaum (2011); CRC Care Technical Report No. 10 – Health Screening Levels 
for Petroleum Hydrocarbons in Soil and Groundwater. 

• PFAS National Environmental Management Plan 2.0 (PFAS NEMP) (HEPA, 2020). 

NEPC (1999 as amended) provides health and ecological based soil investigation levels for various 
exposure settings. JEC consider that the exposure setting for the Marshalls Creek Project site is 
reasonably represented for commercial/industrial land use described in Section 3 of NEPM Schedule 
B7. 

Based on NEPM Schedule B1, Guideline on the Investigation Levels for Soil and Groundwater, the 
following criteria were adopted: 

• Table 1A(1) - Health-based Investigation Levels for Commercial/Industrial D. 

• Table 1A(3) – Soil HSLs for vapour intrusion for Commercial/Industrial (HSL D). 

For compounds where the allowable soil vapour Health screening levels (HSL) exceeds the chemical 
constituent saturation concentration, HSL for direct contact pathways listed in Table B4 of CRC CARE 
Technical Report No.10 (Friebel and Nadebaum; 2011) have been adopted as the health risk 
screening level for this assessment. The values adopted assume conservative characteristics 
regarding site conditions; namely, a sand soil profile. 

The HSL presented within Cooperative Research Centre for Contamination Assessment and 
Remediation of the Environment (CRC CARE) Technical Report No. 10 were developed on a 
scientifically defensible basis and have been subject to independent and expert peer review prior to 
publication. Consequently, the approach described in CRC CARE Technical Report No. 10 has been 
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adopted for health risk screening for worker exposure by direct contact regarding the presence of 
petroleum hydrocarbons in the subsurface, within the limitations of that report. 

The PFAS NEPM guidelines for industrial / commercial values have been adopted to screen for 
human health exposure to PFAS for the site. 

5.1.2. Surface water 

The PFAS NEMP includes guideline values for the sum of PFOS and PFHxS and for PFOA in drinking 
water and recreational water for the protection of human health. The recreational water use 
guidelines address potential exposures through whole body contact (primary contact) with water 
including incidental ingestion of water and dermal contact while bathing. 

5.2. Ecological Investigation Levels 

The assessment criteria for Ecological Investigation Levels (EILs) proposed for this project was 
sourced from: 

• NEPC (1999) National Environment Protection (Assessment of Site Contamination) Amendment 
Measure (No. 1) 2013 (NEPM). 

In accordance with Section 2.5 of NEPM Schedule B1, EILs for the purposes of EIL derivation, a 
contaminant incorporated in soil for at least two years is considered to be aged for the purpose of 
EIL derivation. The majority of contaminated sites are likely to be affected by aged contamination. As 
no site specific EIL levels are available at the time of this assessment we will be referring to 
Ecological Screening Levels (ESLs). 

Based on NEPM Schedule B1, Guideline on the Investigation Levels for Soil and Groundwater, the 
following ESLs for petroleum hydrocarbons were adopted: 

• Table 1B(6) – Soil ESLs for Commercial/Industrial Use. 

The PFAS NEMP includes soil guideline values for ecological protection for both direct exposure and 
indirect exposure. Direct exposure applies specifically to protection of organisms that live within, or 
are closely associated with, the soil while indirect exposure considers effects on organisms 
associated with bioaccumulation and / or off-site transport. 

Table 1 (Appendix B) provides a summary of the laboratory data assessed against the adopted 
EIL/ESLs. 
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6. Results of investigation 
Tabulated laboratory analysis results are provided in Appendix B following this report and are 
summarised in the sections below. The NATA-endorsed laboratory reports are included in Appendix 
D. 

6.1.1. Soil & sediment results compared to human health criteria 

Tabulated laboratory analysis results for human health are provided in Table 1 following this report. 
The laboratory analysis results for soil, in comparison to the adopted human health criteria, showed 
no concentrations of contaminants of concern recorded above the adopted human health criteria in 
a commercial/industrial setting. 

6.1.2. Soil & sediment results compared to ecological criteria 

Tabulated laboratory analysis results for Ecological criteria are provided in Table 1 following this 
report. The laboratory analysis results for soil, in comparison to the adopted ecological criteria, 
showed: 

Concentrations of metals and/or organic compounds below the adopted ecological investigation 
levels in a commercial/industrial setting (NEPM EIL). 

Concentrations of benzo(a)pyrene (between 11 mg/kg and 21 mg/kg) were recorded in two separate 
locations (SB3 and SB4) above ecological screening levels in a commercial/industrial setting (NEPM 
ESL). 

6.1.3. Surface water compared to human health criteria 

Tabulated laboratory analysis results for human health criteria are provided in Table 2, Appendix B, 
following this report. The laboratory analysis results for surface water sample collected from 
upstream (SW1) and downstream (SW2) of Marshalls Creek Bridge, in comparison to the adopted 
human health criteria, showed concentrations were recorded below the adopted human health 
criteria for drinking and recreation water use. 

6.1.4. Surface water compared to protection of ecosystem 

Tabulated laboratory analysis results compared to the protection of freshwater ecosystems criteria 
(95% species protection) are provided in Table 2, Appendix B, following this report. The laboratory 
analysis results for the surface water sample collected, SW1 and SW2, in comparison to the adopted 
ecological criteria, showed concentrations were recorded below the adopted criteria for the 
protection of freshwater ecosystems. 

6.2. Extent of contamination 

PFAS was measured in soil above the laboratory reporting limit in hand auger locations HA2 and HA3 
and sediment samples SED3 and SED4 (see Appendix A, Figure 2) however all results were below the 
adopted screening criteria for human health and ecological screening criteria. 

The distribution of PFAS impacted soils is not considered to be consistent with widespread 
contamination across the site with no concentrations of PFAS detected within the roadway material 

JE10122 – Environmental Site Investigation 
Marshalls Creek Bridge Replacement, Wagga Wagga, NSW  
24 March 2021 

10 



investigation area. The PFAS impact appears to be limited to shallow soils locations (HA2, HA3, SED3 
and SED4) likely associated with flood events (see Appendix A, Figure 2). 

Concentrations of PAHs and TPHs were also detected within soil bores SB3 and SB4. JEC suggests 
that these detected concentrations within deeper soils were due to cross-contamination from 
overlaying road based material which entered the soil bore during the sampling process rather than 
road-based material being present within the fill material at depth. 

There was no noted observation of asbestos containing material (ACM) on site and additional 
samples collected for analysis of asbestos did not detect ACM fibres. 

6.3. Discussions and Conclusion 

While widespread elevated contamination arising from nearby off-site source migration, namely 
PFAS, does not appear to have occurred on site detection of PFAS concentrations above detection 
limits were recorded within soil and sediment samples on site. Although all recorded concentrations 
of PFAS were below the adopted criteria for both ecological and human health criteria given the 
persistent nature of these chemicals exposure to these chemicals should be limited. 

It is understood that previous construction works along the Olympic Highway west of Marshall Creek 
Bridge revealed the presence of coal tar from soil investigations, however no coal tar was found 
within fill material encountered on site as part of this investigation. 

Elevated concentrations of benzo(a)pyrene detected within fill material encountered in the roadway 
exceeding ecological screening levels however are not considered to pose a low risk to the 
ecosystem given the material is likely to be pathed limiting access to these soils. 

While the surface water samples collected from upstream and downstream of the site did not 
recorded laboratory analytical concentrations of PFAS above the adopted human health or 
ecological criteria JEC suggests that consideration of all potential contaminants be considered in 
forming appropriate safety documents for site uses. 

Based on the sampling results within the area of investigation as well as taking into account current 
and proposed land use, the concentrations of contaminants of concern in the soil, sediment and 
surface water are not considered to be a risk to human health or the environment. 

6.4. Recommendations 

Any soil that is to be disposed off-site should be classified in accordance with the NSW EPA 2014, 
“Waste Classification Guidelines, Part 1: Classifying Waste”. 
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7. Limitations 
Findings contained within this report are the result of discrete/specific sampling methodologies used 
in accordance with normal practices and standards, with some variations as indicated in the report. 
To the best of our knowledge, they represent a reasonable interpretation of the general condition of 
the site within the sampled areas. Under no circumstances, however, can it be considered that 
these findings represent the actual state of the site at all points. 

In conducting this review and preparing the report, current guidelines for assessment and 
management of contaminated land were generally followed. This work has been conducted in good 
faith in accordance with JEC’s understanding of the client’s brief and general accepted practice for 
environmental consulting. 

This report should be read in conjunction with the Important Information About your Environmental 
Report, immediately following this report. 



Statement of Limitations 

Important information about your Environmental 
Report 
1. Introduction 
This report has been prepared by Jones Environmental 
Consulting for you, as Jones Environmental 
Consulting’s client, in accordance with our agreed 
purpose, scope, schedule and budget. 
The report has been prepared using accepted 
procedures and practices of the consulting profession at 
the time it was prepared, and the opinions, 
recommendations and conclusions set out in the report 
are made in accordance with generally accepted 
principles and practices of that profession. 
The report is based on information gained from 
environmental conditions (including assessment of 
some or all of soil, groundwater, vapour and surface 
water) and supplemented by reported data of the local 
area and professional experience. Assessment has 
been scoped with consideration to industry standards, 
regulations, guidelines and your specific requirements, 
including budget and timing. The characterisation of site 
conditions is an interpretation of information collected 
during assessment, in accordance with industry 
practice, 
This interpretation is not a complete description of all 
material on or in the vicinity of the site, due to the 
inherent variation in spatial and temporal patterns of 
contaminant presence and impact in the natural 
environment. Jones Environmental Consulting may 
have also relied on data and other information provided 
by you and other qualified individuals in preparing this 
report. Jones Environmental Consulting has not verified 
the accuracy or completeness of such data or 
information except as otherwise stated in the report. For 
these reasons the report must be regarded as 
interpretative, in accordance with industry standards 
and practice, rather than being a definitive record. 

2. Your report has been written for a specific 
purpose 

Your report has been developed for a specific purpose 
as agreed by us and applies only to the site or area 
investigated. Unless otherwise stated in the report, this 
report cannot be applied to an adjacent site or area, nor 
can it be used when the nature of the specific purpose 
changes from that which we agreed. 
For each purpose, a tailored approach to the 
assessment of potential soil and groundwater 
contamination is required. In most cases, a key 
objective is to identify, and if possible quantify, risks that 
both recognised and potential contamination posed in 
the context of the agreed purpose. Such risks may be 
financial (for example, clean up costs or constraints on 
site use) and/or physical (for example, potential health 
risks to users of the site or the general public). 

3. Limitations of the Report 
The work was conducted, and the report has been 
prepared, in response to an agreed purpose and scope, 
within time and budgetary constraints, and in reliance on 
certain data and information made available to Jones 
Environmental Consulting. 
The analyses, evaluations, opinions and conclusions 
presented in this report are based on that purpose and 
scope, requirements, data or information, and they could 
change if such requirements or data are inaccurate or 
incomplete. 
This report is valid as of the date of preparation. The 
condition of the site (including subsurface conditions) and 
extent or nature of contamination or other environmental 
hazards can change over time, as a result of either 
natural processes or human influence. Jones 
Environmental Consulting should be kept appraised of 
any such events and should be consulted for further 
investigations if any changes are noted, particularly 
during construction activities where excavations often 
reveal subsurface conditions. 
In addition, advancements in professional practice 
regarding contaminated land and changes in applicable 
statues and/or guidelines may affect the validity of this 
report. Consequently, the currency of conclusions and 
recommendations in this report should be verified if you 
propose to use this report more than 6 months after its 
date of issue. 
The report does not include the evaluation or 
assessment of potential geotechnical engineering 
constraints of the site. 

4. Interpretation of factual data 
Environmental site assessments identify actual 
conditions only at those points where samples are taken 
and on the date collected. Data derived from indirect field 
measurements, and sometimes other reports on the site, 
are interpreted by geologists, engineers or scientists to 
provide an opinion about overall site conditions, their 
likely impact with respect to the report purpose and 
recommended actions. 
Variations in soil and groundwater conditions may occur 
between test or sample locations and actual conditions 
may differ from those inferred to exist. No environmental 
assessment program, no matter how comprehensive, 
can reveal all subsurface details and anomalies. 
Similarly, no professional, no matter how well qualified, 
can reveal what is hidden by earth, rock or changed 
through time. 
The actual interface between different materials may be 
far more gradual or abrupt than assumed based on the 
facts obtained. Nothing can be done to change the actual 
site conditions which exist, but steps can be taken to 
reduce the impact of unexpected conditions. 



For this reason, parties involved with land acquisition, 
management and/or redevelopment should retain the 
services of a suitably qualified and experienced 
environmental consultant through the development and 
use of the site to identify variances, conduct additional 
tests if required, and recommend solutions to 
unexpected conditions or other unrecognised features 
encountered on site. Jones Environmental Consulting 
would be pleased to assist with any investigation or 
advice in such circumstances. 

5. Recommendations in this report 
This report assumes, in accordance with industry 
practice, that the site conditions recognised through 
discrete sampling are representative of actual 
conditions throughout the investigation area. 
Recommendations are based on the resulting 
interpretation. 
Should further data be obtained that differs from the 
data on which the report recommendations are based 
(such as through excavation or other additional 
assessment), then the recommendations would need to 
be reviewed and may need to be revised. 

6. Report for benefit of client 
Unless otherwise agreed between us, the report has 
been prepared for your benefit and no other party. 
Other parties should not rely upon the report or the 
accuracy or completeness of any recommendation and 
should make their own enquiries and obtain 
independent advice in relation to such matters. 
Jones Environmental Consulting assumes no 
responsibility and will not be liable to any other person 
or organisation for, or in relation to, any matter dealt 
with or conclusions expressed in the report, or for any 
loss or damage suffered by any other person or 
organisation arising from matters dealt with or 
conclusions expressed in the report. 
To avoid misuse of the information presented in your 
report, we recommend that Jones Environmental 
Consulting be consulted before the report is provided to 
another party who may not be familiar with the 
background and the purpose of the report. In particular, 
an environmental disclosure report for a property 
vendor may not be suitable for satisfying the needs of 
that property’s purchaser. This report should not be 
applied for any purpose other than that stated in the 
report. 

7. Interpretation by other professionals 
Costly problems can occur when other professionals 
develop their plans based on misinterpretations of a 
report. To help avoid misinterpretations, a suitably 
qualified and experienced environmental consultant 
should be retained to explain the implications of the 
report to other professionals referring to the report and 
then review plans and specifications produced to see 
how other professionals have incorporated the report 
findings. 
Given Jones Environmental Consulting prepared the 
report and has familiarity with the site, Jones 
Environmental Consulting is well placed to provide such 
assistance. If another party is engaged to interpret the 
recommendations of the report, there is a risk that the 
contents of the report may be misinterpreted and Jones 
Environmental Consulting disowns any responsibility for 
such misinterpretation. 

8. Data should not be separated from the report 
The report as a whole presents the findings of the site 
assessment and the report should not be copied in part 
or altered in any way. Logs, figures, laboratory data, 
drawings, etc. are customarily included in our reports and 
are developed by scientists or engineers based on their 
interpretation of field logs, field testing and laboratory 
evaluation of samples. This information should not under 
any circumstances be redrawn for inclusion in other 
documents or separated from the report in any way. 
This report should be reproduced 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. 

9. Responsibility 
Environmental reporting relies on interpretation of factual 
information using professional judgement and opinion 
and has a level of uncertainty attached to it, which is 
much less exact than other design disciplines. This has 
often resulted in claims being lodged against consultants, 
which are unfounded. As noted earlier, the 
recommendations and findings set out in this report 
should only be regarded as interpretive and should not 
be taken as accurate and complete information about all 
environmental media at all depths and locations across 
the site. 
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Table 1 
Laboratory Analyical Results - Soil 

JE10122 

Field ID HA1 HA2 HA3 SB1_0.4-0.6 SB1_1.0-1.2 SB2_0.4-0.6 SB3_0.4-0.6 SB3_1.0-1.2 SB4_0.4-0.6 SB4_1.0-1.2 SED1 SED2 SED3 SED4 
Date 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 1/03/2020 

Asbestos 
Asbestos (Trace) 
Cyanides 
Cyanide (WAD) 

TRH 
C6-C10 
C6-C10 (F1 minus BTEX) 
C10-C16 (F2 minus Naphthalene) 
C10-C40 (Sum of total) 

Unit 

g/kg 

mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

EQL 

0.1 

1 

10 
10 
50 
50 

CRC Care HSL-D 
Commercial / Industrial 

26,000 

NEPM 2013 Table 1A(3) 
Comm/Ind D Soil HSL 
for Vapour Intrusion, 

Sand 
NEPM 2013 Table 1B(5) 

Generic EIL -
Comm/Ind 

NEPM 2013 Table 
1B(6) ESLs for 

Comm/Ind, Fine Soil 

NEPM 2013 Table 1A(1) 
HILs Comm/Ind D Soil PFAS NEMP 2020 Table 2 

Health 
Industrial/Commercial 

PFAS NEMP 2020 Table 3 

Ecological guideline 
for soil 

Ecological exposure 

^direct | ^^indirect 
0-1m 

260 

1-2m 

370 

0-2m 

215 
170 

No No No No 

<1 

<10 

<1 

<10 

<1 

<10 

No 

<1 

<10 

<1 

<10 

No 

<1 

<10 

<1 

<10 

C10-C16 mg/kg 50 20,000 
C16-C34 mg/kg 100 27,000 2,500 
C34-C40 mg/kg 100 38,000 6,600 
BTEX 
Benzene mg/kg 0.1 430 3 3 95 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Toluene mg/kg 0.1 99,000 135 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Ethylbenzene mg/kg 0.1 27,000 185 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Xylene (m & p) mg/kg 0.2 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Xylene (o) mg/kg 0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Xylene Total mg/kg 0.3 81,000 230 95 
Total BTEX mg/kg 0.2 
PFOS/PFOA 
4:2 Fluorotelomer sulfonic acid (4:2 FTS) µg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Sum of PFAS (WA DER List) µg/kg 0.2 <0.2 1.3 2.2 <0.2 <0.2 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 1.8 2.1 1.8 
Perfluorohexanoic acid (PFHxA) µg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 
Sum of PFHxS and PFOS µg/kg 0.2 20000 <0.2 1.3 2.2 <0.2 <0.2 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 1.8 1.8 1.6 
10:2 Fluorotelomer sulfonic acid (10:2 FTS) µg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Perfluorobutanoic acid (PFBA) µg/kg 1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 
Perfluorobutane sulfonic acid (PFBS) mg/kg 0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 <0.0002 
Perfluoroheptanoic acid (PFHpA) µg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 
Perfluorohexane sulfonic acid (PFHxS) µg/kg 0.2 <0.2 0.5 <0.2 <0.2 <0.2 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 
Perfluorooctanesulfonic acid (PFOS) mg/kg 0.0002 1^ | 0.14^^ <0.0002 0.0008 0.0022 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002 0.0018 0.0018 0.0016 
Perfluoropentanoic acid (PFPeA) µg/kg 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.5 <0.5 <0.5 <0.5 <0.2 <0.2 <0.2 <0.2 
8:2 Fluorotelomer sulfonic acid (8:2 FTS) mg/kg 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
6:2 Fluorotelomer sulfonic acid (6:2 FTS) mg/kg 0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 
Perfluorooctanoic acid (PFOA) mg/kg 0.0002 50 10 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 <0.0005 <0.0005 <0.0002 <0.0002 0.0003 0.0002 
Phenols 
3&4-Methylphenol (m&p-cresol) mg/kg 1 <1 <1 <1 <1 <1 <1 <1 
2,4,5-Trichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2,4,6-Trichlorophenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
2-Methylphenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
4-chloro-3-methylphenol mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Pentachlorophenol mg/kg 2 660 <2 <2 <2 <2 <2 <2 <2 
Phenol mg/kg 0.5 240,000 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

Chlorinated Hydrocarbons 
1,1,1,2-tetrachloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,1-trichloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,2,2-tetrachloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1,2-trichloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,1-dichloroethene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
1,2-dichloroethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Carbon tetrachloride mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Chloroform mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Dichloromethane mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Trichloroethene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Tetrachloroethene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Vinyl chloride mg/kg 4 <4 <4 <4 <4 <4 <4 <4 

Halogenated Benzenes 
Chlorobenzene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Hexachlorobenzene mg/kg 0.05 80 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Inorganics 
Cyanide Total mg/kg 1 <1 <1 <1 <1 <1 <1 <1 
Fluoride mg/kg 40 350 320 420 270 290 200 240 
Moisture Content (dried @ 103°C) % 1 

MAH 
Styrene mg/kg 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 

Metals 
Arsenic mg/kg 5 160 3,000 10 8 <5 8 8 16 23 
Beryllium mg/kg 1 500 <1 <1 <1 <1 <1 <1 <1 
Cadmium mg/kg 1 900 <1 <1 <1 <1 <1 <1 <1 
Chromium (hexavalent) mg/kg 0.5 3,600 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 
Lead mg/kg 5 1800 1,500 19 20 5 274 30 52 26 
Mercury mg/kg 0.1 730 <0.1 <0.1 <0.1 0.1 <0.1 <0.1 0.1 
Molybdenum mg/kg 2 <2 <2 <2 <2 <2 <2 <2 
Nickel mg/kg 2 55 6,000 24 16 4 13 13 12 14 
Selenium mg/kg 5 10,000 <5 <5 <5 <5 <5 <5 <5 
Silver mg/kg 2 <2 <2 <2 <2 <2 <2 <2 
Organochlorine Pesticides 
4,4-DDE mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
a-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Aldrin mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
b-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Chlordane mg/kg 0.05 530 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Chlordane (cis) mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Chlordane (trans) mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
d-BHC mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
DDD mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
DDT mg/kg 0.2 640 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 
Dieldrin mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Endosulfan I mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Endosulfan II mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Endosulfan sulphate mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Endrin mg/kg 0.05 100 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Endrin aldehyde mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
g-BHC (Lindane) mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Heptachlor mg/kg 0.05 50 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 
Heptachlor epoxide mg/kg 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Organophosphorous Pesticides 
Chlorpyrifos mg/kg 0.05 2,000 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

PAH 
Acenaphthene mg/kg 0.5 <0.5 <0.5 <0.5 2.3 2.9 3.0 2.4 
Acenaphthylene mg/kg 0.5 <0.5 <0.5 <0.5 2.7 3.5 5.0 5.0 
Anthracene mg/kg 0.5 <0.5 <0.5 <0.5 7.5 9.2 13.3 10.6 
Benz(a)anthracene mg/kg 0.5 0.6 <0.5 <0.5 15.3 17.6 25.7 21.6 
Benzo(a) pyrene mg/kg 0.5 1.4 <0.5 <0.5 <0.5 11.0 13.0 21.0 17.6 
Benzo(b+j)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 12.8 15.7 24.1 18.6 
Benzo(g,h,i)perylene mg/kg 0.5 <0.5 <0.5 <0.5 5.8 6.3 11.9 10.1 
Benzo(k)fluoranthene mg/kg 0.5 <0.5 <0.5 <0.5 3.8 5.0 5.9 5.6 
Chrysene mg/kg 0.5 0.5 <0.5 <0.5 13.0 14.7 22.5 18.4 
Dibenz(a,h)anthracene mg/kg 0.5 <0.5 <0.5 <0.5 1.6 1.8 3.0 2.5 
Fluoranthene mg/kg 0.5 1.0 0.8 <0.5 31.3 36.7 53.5 42.4 
Fluorene mg/kg 0.5 <0.5 <0.5 <0.5 3.7 5.1 4.8 4.1 
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 <0.5 <0.5 <0.5 4.8 5.6 9.9 8.1 
Naphthalene mg/kg 0.5 11,000 370 <0.5 <0.5 <0.5 4.1 5.6 5.2 3.6 
Phenanthrene mg/kg 0.5 <0.5 0.5 <0.5 33.2 43.9 64.0 48.5 
Pyrene mg/kg 0.5 1.1 0.8 <0.5 32.1 37.1 57.5 47.4 
PAHs (Sum of total) mg/kg 0.5 4,000 3.2 2.1 <0.5 185 224 330 266 
PCBs 
PCBs (Sum of total) mg/kg 0.1 7 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

Solvents 
Methyl Ethyl Ketone mg/kg 5 <5 <5 <5 <5 <5 <5 <5 

TPH 
C6-C9 mg/kg 10 <10 <10 <10 <10 <10 <10 <10 
C10-C14 mg/kg 20 
C15-C28 mg/kg 50 
C29-C36 mg/kg 50 
TPH C10-C14 Fraction after Silica Cleanup mg/kg 50 <50 <50 60 <50 <50 <50 <50 
TPH C15-C28 Fraction after Silica Cleanup mg/kg 100 <100 <100 270 210 330 280 210 
TRH >C10-C16 (after silica gel clean-up) mg/kg 50 <50 <50 90 <50 <50 <50 <50 
TPH C29-C36 Fraction after Silica Cleanup mg/kg 100 <100 <100 360 <100 210 150 130 
TRH >C34-C40 (after silica gel clean-up) mg/kg 100 6,600 <100 <100 550 <100 150 110 100 
TRH C10-C36 (Total) (after silica gel clean-up) mg/kg 50 <50 <50 690 210 540 430 340 
TRH >C16-C34 (after silica gel clean-up) mg/kg 100 2,500 <100 <100 430 260 450 370 280 
C10-C36 (Sum of total) mg/kg 50 <50 <50 690 210 540 430 340 
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Table 2 
Laboratory Analyical Results - Surface water 

JE10122 

Field ID SW1 SW2 
Date 1/03/2020 1/03/2020 

Unit EQL 

PFAS NEMP 2020 
Table 1 Health 

Drinking Water 

PFAS NEMP 2020 
Table 1 Health 

Recreational Water 

PFAS NEMP 2018 Table 
5 Freshwater 95% 

PFOS/PFOA 
4:2 Fluorotelomer sulfonic acid (4:2 FTS) µg/L 0.05 <0.05 <0.05 
Sum of enHealth PFAS (PFHxS + PFOS + PFOA)* µg/L 0.01 
Sum of PFAS (WA DER List) µg/L 0.01 <0.01 <0.01 
Perfluorohexanoic acid (PFHxA) µg/L 0.02 <0.02 <0.02 
Sum of PFHxS and PFOS µg/L 0.01 0.07 2 <0.01 <0.01 
Sum of US EPA PFAS (PFOS + PFOA)* µg/L 0.01 
10:2 Fluorotelomer sulfonic acid (10:2 FTS) µg/L 0.05 <0.05 <0.05 
Perfluorobutanoic acid (PFBA) µg/L 0.1 <0.1 <0.1 
Perfluorobutane sulfonic acid (PFBS) µg/L 0.02 <0.02 <0.02 
Perfluoroheptanoic acid (PFHpA) µg/L 0.02 <0.02 <0.02 
Perfluorohexane sulfonic acid (PFHxS) µg/L 0.01 <0.02 <0.02 
Perfluorooctanesulfonic acid (PFOS) mg/L 0.00001 0.00013 <0.00001 <0.00001 
Perfluoropentanoic acid (PFPeA) µg/L 0.02 <0.02 <0.02 
8:2 Fluorotelomer sulfonic acid (8:2 FTS) mg/L 0.00005 <0.00005 <0.00005 
6:2 Fluorotelomer sulfonic acid (6:2 FTS) mg/L 0.00005 <0.00005 <0.00005 
Perfluorooctanoic acid (PFOA) mg/L 0.00001 0.00056 0.01 0.22 <0.00001 <0.00001 
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Table 3A 
Laboratory Analyical Results - Soil Replicates 

JE10122 

Lab Report Number EM2003501 EM2003501 EM2003501 705825 
Field ID SB4_0.4-0.6 QC4 SB4_0.4-0.6 QC5 

Date 1/03/2020 1/03/2020 1/03/2020 1/03/2020 
Matrix Type soil soil RPD soil soil RPD 

TRH 
C6-C10 mg/kg 10 <10 <10 0 <10 <20 0 
BTEX 
Benzene mg/kg 0.1 <0.2 <0.2 0 <0.2 <0.1 0 
Toluene mg/kg 0.1 <0.5 <0.5 0 <0.5 <0.1 0 
Ethylbenzene mg/kg 0.1 <0.5 <0.5 0 <0.5 <0.1 0 
Xylene (m & p) mg/kg 0.2 <0.5 <0.5 0 <0.5 <0.2 0 
Xylene (o) mg/kg 0.1 <0.5 <0.5 0 <0.5 <0.1 0 
Xylene Total mg/kg 0.3 <0.5 <0.3 
Total BTEX mg/kg 0.2 <0.2 
PAH 
Acenaphthene mg/kg 0.5 3.0 1.6 61 3.0 3.5 15 
Acenaphthylene mg/kg 0.5 5.0 2.9 53 5.0 2.9 53 
Anthracene mg/kg 0.5 13.3 7.5 56 13.3 11 19 
Benz(a)anthracene mg/kg 0.5 25.7 16.4 44 25.7 18 35 
Benzo(a) pyrene mg/kg 0.5 21.0 13.5 43 21.0 18 15 
Benzo(b+j)fluoranthene mg/kg 0.5 24.1 15.0 47 24.1 12 67 
Benzo(g,h,i)perylene mg/kg 0.5 11.9 8.2 37 11.9 8.8 30 
Benzo(k)fluoranthene mg/kg 0.5 5.9 3.7 46 5.9 13 75 
Chrysene mg/kg 0.5 22.5 15.4 37 22.5 18 22 
Dibenz(a,h)anthracene mg/kg 0.5 3.0 2.2 31 3.0 4.1 31 
Fluoranthene mg/kg 0.5 53.5 33.0 47 53.5 41 26 
Fluorene mg/kg 0.5 4.8 3.2 40 4.8 6.2 25 
Indeno(1,2,3-c,d)pyrene mg/kg 0.5 9.9 6.6 40 9.9 12 19 
Naphthalene mg/kg 0.5 5.2 2.7 63 5.2 5.7 9 
Phenanthrene mg/kg 0.5 64.0 37.5 52 64.0 50 25 
Pyrene mg/kg 0.5 57.5 35.0 49 57.5 43 29 
PAHs (Sum of total) mg/kg 0.5 330 204 47 330 270 20 
TPH 
C6-C9 mg/kg 10 <10 <10 0 <10 <20 0 

Unit EQL 
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Table 3B 
Laboratory Analyical Results - Soil Replicates 

JE10122 

Lab Report Number EM2003501 EM2003501 EM2003501 705825 
Field ID SW1 QC1 SW1 QC2 

Date 1/03/2020 1/03/2020 1/03/2020 1/03/2020 
Matrix Type water water RPD water water RPD 

Unit EQL 
PFOS/PFOA 
4:2 Fluorotelomer sulfonic acid (4:2 FTS) µg/L 0.05 <0.05 <0.05 0 <0.05 
Sum of enHealth PFAS (PFHxS + PFOS + PFOA)* µg/L 0.01 0.01 
Sum of PFAS (WA DER List) µg/L 0.01 <0.01 <0.01 0 <0.01 
Sum of PFHxS and PFOS µg/L 0.01 <0.01 <0.01 0 <0.01 0.01 0 
Sum of US EPA PFAS (PFOS + PFOA)* µg/L 0.01 0.01 
Perfluorohexanoic acid (PFHxA) µg/L 0.02 <0.02 <0.02 0 <0.02 
10:2 Fluorotelomer sulfonic acid (10:2 FTS) µg/L 0.05 <0.05 <0.05 0 <0.05 
Perfluorobutanoic acid (PFBA) µg/L 0.1 <0.1 <0.1 0 <0.1 
Perfluorobutane sulfonic acid (PFBS) µg/L 0.02 <0.02 <0.02 0 <0.02 
Perfluoroheptanoic acid (PFHpA) µg/L 0.02 <0.02 <0.02 0 <0.02 
Perfluorohexane sulfonic acid (PFHxS) µg/L 0.01 <0.02 <0.02 0 <0.02 <0.01 0 
Perfluoropentanoic acid (PFPeA) µg/L 0.02 <0.02 <0.02 0 <0.02 
Perfluorooctanesulfonic acid (PFOS) mg/L 0.00001 <0.00001 <0.00001 0 <0.00001 0.00001 0 
8:2 Fluorotelomer sulfonic acid (8:2 FTS) mg/L 0.00005 <0.00005 <0.00005 0 <0.00005 
6:2 Fluorotelomer sulfonic acid (6:2 FTS) mg/L 0.00005 <0.00005 <0.00005 0 <0.00005 <0.00005 0 
Perfluorooctanoic acid (PFOA) mg/L 0.00001 <0.00001 <0.00001 0 <0.00001 <0.00001 0 
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Table 4 
Laboratory Analyical Results - Field Blanks 

JE10122 

Lab Report Number EM2003501 EM2003501 EM2003501 
Date 1/03/2020 1/03/2020 1/03/2020 

QC3 QC6 QC7 
Type Rinsate Rinsate Trip Blank 

Matrix Type water water water 

Unit EQL 
TRH 
C6-C10 µg/L 20 <20 <20 
C6-C10 (F1 minus BTEX) µg/L 20 <20 <20 
C10-C16 (F2 minus Naphthalene) µg/L 100 <100 
C10-C40 (Sum of total) µg/L 100 <100 
C10-C16 µg/L 100 <100 
C16-C34 µg/L 100 <100 
C34-C40 µg/L 100 <100 
BTEX 
Benzene µg/L 1 <1 <1 
Toluene µg/L 2 <2 <2 
Ethylbenzene µg/L 2 <2 <2 
Xylene (m & p) µg/L 2 <2 <2 
Xylene (o) µg/L 2 <2 <2 
Xylene Total µg/L 2 <2 <2 
Total BTEX µg/L 1 <1 <1 
PFOS/PFOA 
4:2 Fluorotelomer sulfonic acid (4:2 FTS) µg/L 0.05 <0.05 <0.05 
Sum of PFAS (WA DER List) µg/L 0.01 <0.01 <0.01 
Sum of PFHxS and PFOS µg/L 0.01 <0.01 <0.01 
Perfluorohexanoic acid (PFHxA) µg/L 0.02 <0.02 <0.02 
10:2 Fluorotelomer sulfonic acid (10:2 FTS) µg/L 0.05 <0.05 <0.05 
Perfluorobutanoic acid (PFBA) µg/L 0.1 <0.1 <0.1 
Perfluorobutane sulfonic acid (PFBS) µg/L 0.02 <0.02 <0.02 
Perfluoroheptanoic acid (PFHpA) µg/L 0.02 <0.02 <0.02 
Perfluorohexane sulfonic acid (PFHxS) µg/L 0.02 <0.02 <0.02 
Perfluorooctanesulfonic acid (PFOS) mg/L 0.00001 <0.00001 <0.00001 
Perfluoropentanoic acid (PFPeA) µg/L 0.02 <0.02 <0.02 
8:2 Fluorotelomer sulfonic acid (8:2 FTS) mg/L 0.00005 <0.00005 <0.00005 
6:2 Fluorotelomer sulfonic acid (6:2 FTS) mg/L 0.00005 <0.00005 <0.00005 
Perfluorooctanoic acid (PFOA) mg/L 0.00001 <0.00001 <0.00001 
Metals 
Arsenic mg/L 0.001 <0.001 
Cadmium mg/L 0.0001 <0.0001 
Chromium (III+VI) mg/L 0.001 <0.001 
Copper mg/L 0.001 <0.001 
Lead mg/L 0.001 <0.001 
Mercury mg/L 0.0001 <0.0001 
Nickel mg/L 0.001 <0.001 
Zinc mg/L 0.005 <0.005 
PAH 
Naphthalene µg/L 5 <5 <5 
TPH 
C6-C9 µg/L 20 <20 <20 
C10-C14 µg/L 50 <50 
C15-C28 µg/L 100 <100 
C29-C36 µg/L 50 <50 
C10-C36 (Sum of total) µg/L 50 <50 
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Appendix C - Borelogs 



SOIL LOG SB1 

PROJECT NUMBER JE10122 
PROJECT NAME ESI, Marshalls Creek Bridge, W 
CLIENT RMS 
ADDRESS Sturt Highway, Wagga Wagga 

Material Description Additional Observations 

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1 
produced by ESlog.ESdat.net on 29 March 2020 
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SOIL LOG SB2 

PROJECT NUMBER JE10122 
PROJECT NAME ESI, Marshalls Creek Bridge, W 
CLIENT RMS 
ADDRESS Sturt Highway, Wagga Wagga 

Material Description Additional Observations 

Disclaimer This bore log is intended for environmental not geotechnical purposes. Page 1 of 1 
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SOIL LOG SB3 

PROJECT NUMBER JE10122 
PROJECT NAME ESI, Marshalls Creek Bridge, W 
CLIENT RMS 
ADDRESS Sturt Highway, Wagga Wagga 
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SOIL LOG SB4 

PROJECT NUMBER JE10122 
PROJECT NAME ESI, Marshalls Creek Bridge, W 
CLIENT RMS 
ADDRESS Sturt Highway, Wagga Wagga 
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SOIL LOG HA1 
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SOIL LOG HA3 

PROJECT NUMBER JE10122 
PROJECT NAME ESI, Marshalls Creek Bridge, W 
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Appendix D - Laboratory Certificates 



 0  0.00 True 

Environmental 

CERTIFICATE OF ANALYSIS 
Work Order : Page : 1 of 22 EM2003501 
Client : Jones Environmental Laboratory : Environmental Division Melbourne 

Contact : PATRICIA JONES Contact : Larissa Burns 

Address : 497 Parnall Street Address : 4 Westall Rd Springvale VIC Australia 3171 

Lavington Lavington 2641 
Telephone : ---- Telephone : +6138549 9644 

Project : JE10122 Date Samples Received : 03-Mar-2020 11:00 

Order number : ---- Date Analysis Commenced : 04-Mar-2020 

: ---- : 13-Mar-2020 11:42C-O-C number Issue Date 

Sampler : RUSSELL JONES 

Site : ----

Quote number : EN/222 

No. of samples received : 21 

No. of samples analysed : 21 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information: 

••General Comments 

••Analytical Results 

••Descriptive Results 

••Surrogate Control Limits 

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification. 

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11. 

Signatories Position Accreditation Category 

Arenie Vijayaratnam Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC 

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW 

Dilani Fernando Senior Inorganic Chemist Melbourne Inorganics, Springvale, VIC 

Franco Lentini LCMS Coordinator Sydney Inorganics, Smithfield, NSW 

Franco Lentini LCMS Coordinator Sydney Organics, Smithfield, NSW 

Nancy Wang 2IC Organic Chemist Melbourne Inorganics, Springvale, VIC 

Nancy Wang 2IC Organic Chemist Melbourne Organics, Springvale, VIC 

Uyen Dalkin Approved Asbestos Identifier Melbourne Asbestos, Springvale, VIC 

Xing Lin Senior Organic Chemist Melbourne Organics, Springvale, VIC 
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JE10122:Project 

Jones Environmental 

General Comments 

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. 

Where moisture determination has been performed, results are reported on a dry weight basis. 

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. 

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference. 

When sampling time information is not provided by the client, sampling dates are shown without a time component. In these instances, the time component has been assumed by the laboratory for processing 

purposes. 

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details. 

Key : CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

^ = This result is computed from individual analyte detections at or above the level of reporting 

ø = ALS is not NATA accredited for these tests. 

~ = Indicates an estimated value. 

• Benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) per the NEPM (2013) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to 

Benzo(a)pyrene. TEF values are provided in brackets as follows: Benz(a)anthracene (0.1), Chrysene (0.01), Benzo(b+j) & Benzo(k)fluoranthene (0.1), Benzo(a)pyrene (1.0), Indeno(1.2.3.cd)pyrene (0.1), 

Dibenz(a.h)anthracene (1.0), Benzo(g.h.i)perylene (0.01). Less than LOR results for 'TEQ Zero' are treated as zero, for 'TEQ 1/2LOR' are treated as half the reported LOR, and for 'TEQ LOR' are treated as being 

equal to the reported LOR. Note: TEQ 1/2LOR and TEQ LOR will calculate as 0.6mg/Kg and 1.2mg/Kg respectively for samples with non-detects for all of the eight TEQ PAHs. 

• EP231X - Per- and Polyfluoroalkyl Substances (PFAS): Samples received in 20ml or 125ml bottles have been tested in accordance with the QSM5.3 compliant, NATA accredited method. 60mL or 250mL bottles 

have been tested to the legacy QSM 5.1 aligned, NATA accredited method. 

• EK040T: EM2003406 #2, Poor matrix spike recovery for Fluoride due to matrix effects. 

• EP080: Poor surrogate recovery for duplicate sample EM2003501_19. Confirmed by re-analysis. Unable to confirm via re-extraction due to the compromising of volatile compounds by sample homogenisation. 

• EP080: Particular sample EM2003501_19 shows positive hits. Confirmed by re-analysis. 

• EP231X: Some samples required dilution prior to extraction due to matrix interferences. LOR values have been adjusted accordingly. 

• EG035T: EM2003501 #2 Poor matrix spike recovery for total mercury due to sample matrix. 

• EP231X: Particular samples required dilution due to sample matrix . LOR values have been adjusted accordingly. 

• EA200 'Am' Amosite (brown asbestos) 

• EA200 'Cr' Crocidolite (blue asbestos) 

• EA200 'Trace' - Asbestos fibres ("Free Fibres") detected by trace analysis per AS4964. The result can be interpreted that the sample contains detectable 'respirable' asbestos fibres 

• EA200: Asbestos Identification Samples were analysed by Polarised Light Microscopy including dispersion staining. 

• EA200 Legend 

• EA200 'Ch' Chrysotile (white asbestos) 

• EA200: 'UMF' Unknown Mineral Fibres. "-" indicates fibres detected may or may not be asbestos fibres. Confirmation by alternative techniques is recommended. 

• EA200: For samples larger than 30g, the <2mm fraction may be sub-sampled prior to trace analysis as outlined in ISO23909:2008(E) Sect 6.3.2-2 

• EA200: 'Yes' - Asbestos detected by polarised light microscopy including dispersion staining. 

• EA200: 'No*' - No asbestos found, at the reporting limit of 0.1g/kg, by polarised light microscopy including dispersion staining. Asbestos material was detected and positively identified at concentrations estimated to 

be below 0.1g/kg. 

• EA200: 'No' - No asbestos found at the reporting limit 0.1g/kg, by polarised light microscopy including dispersion staining. 

A 
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• EP231: Stable isotope enriched internal standards are added to samples prior to extraction. Target compounds have a direct analogous internal standard with the exception of PFPeS, PFHpA, PFDS, PFTrDA and 

10:2 FTS. These compounds use an internal standard that is chemically related and has a retention time close to that of the target compound. The DQO for internal standard response is 50-150% of that 

established at initial calibration. PFOS is quantified using a certified, traceable standard consisting of linear and branched PFOS isomers. These practices are in line with recommendations in the National 

Environmental Management Plan for PFAS (Australian HEPA) and also conform to QSM 5.3 (US DoD) requirements. 

A 
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Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB1_0.4-0.6 SB1_1.0-1.2 SB2_0.4-0.6 SB3_0.4-0.6 SB3_1.0-1.2 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number 

EA055: Moisture Content (Dried @ 105-110°C) 

LOR Unit EM2003501-001 EM2003501-002 EM2003501-003 EM2003501-004 EM2003501-005 

Result Result Result Result Result 

Moisture Content ---- 1.0 % 7.5 9.4 12.9 11.2 7.5 

EA200: AS 4964 - 2004 Identification of Asbestos in Soils 

Asbestos Detected 1332-21-4 0.1 g/kg No ---- ---- No ----

Asbestos (Trace) 1332-21-4 5 Fibres No ---- ---- No ----

Asbestos Type 1332-21-4 - -- - ---- ---- - ----

Synthetic Mineral Fibre ---- 0.1 g/kg No ---- ---- No ----

Organic Fibre ---- 0.1 g/kg No ---- ---- No ----

Sample weight (dry) ---- 0.01 g 65.7 ---- ---- 140 ----

APPROVED IDENTIFIER: ---- - -- U.DALKIN ---- ---- U.DALKIN ----

EG005(ED093)T: Total Metals by ICP-AES 

Arsenic 7440-38-2 5 mg/kg 10 8 <5 8 8 

Beryllium 7440-41-7 1 mg/kg <1 <1 <1 <1 <1 

Cadmium 7440-43-9 1 mg/kg <1 <1 <1 <1 <1 

Lead 7439-92-1 5 mg/kg 19 20 5 274 30 

Molybdenum 7439-98-7 2 mg/kg <2 <2 <2 <2 <2 

Nickel 7440-02-0 2 mg/kg 24 16 4 13 13 

Selenium 7782-49-2 5 mg/kg <5 <5 <5 <5 <5 

Silver 7440-22-4 2 mg/kg <2 <2 <2 <2 <2 

EG035T: Total Recoverable Mercury by FIMS 

Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 <0.1 0.1 <0.1 

EG048: Hexavalent Chromium (Alkaline Digest) 

Hexavalent Chromium 18540-29-9 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

EK026SF: Total CN by Segmented Flow Analyser 

Total Cyanide 57-12-5 1 mg/kg <1 <1 <1 <1 <1 

EK028SF: Weak Acid Dissociable CN by Segmented Flow Analyser 

Weak Acid Dissociable Cyanide ---- 1 mg/kg <1 <1 <1 <1 <1 

EK040T: Fluoride Total 

Fluoride 16984-48-8 40 mg/kg 350 320 420 270 290 

EP066: Polychlorinated Biphenyls (PCB) 

Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 <0.1 <0.1 <0.1 <0.1 

EP068A: Organochlorine Pesticides (OC) 

alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

A 
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Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB1_0.4-0.6 SB1_1.0-1.2 SB2_0.4-0.6 SB3_0.4-0.6 SB3_1.0-1.2 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP068A: Organochlorine Pesticides (OC) - Continued 

EM2003501-001 EM2003501-002 EM2003501-003 EM2003501-004 EM2003501-005 

Result Result Result Result Result 

gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

^ Total Chlordane (sum) ---- 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

4.4`-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

EP068B: Organophosphorus Pesticides (OP) 

Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 <0.05 <0.05 <0.05 

EP071 SG: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Silica gel cleanup 

>C10 - C16 Fraction ---- 50 mg/kg <50 <50 90 <50 <50 

>C16 - C34 Fraction ---- 100 mg/kg <100 <100 430 260 450 

>C34 - C40 Fraction ---- 100 mg/kg <100 <100 550 <100 150 

^ >C10 - C40 Fraction (sum) ---- 50 mg/kg <50 <50 1070 260 600 

EP071 SG-S: Total Petroleum Hydrocarbons in Soil - Silica gel cleanup 

C10 - C14 Fraction ---- 50 mg/kg <50 <50 60 <50 <50 

C15 - C28 Fraction ---- 100 mg/kg <100 <100 270 210 330 

C29 - C36 Fraction ---- 100 mg/kg <100 <100 360 <100 210 

^ C10 - C36 Fraction (sum) ---- 50 mg/kg <50 <50 690 210 540 

EP074A: Monocyclic Aromatic Hydrocarbons 

Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 <0.2 <0.2 <0.2 

Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

meta- & para-Xylene 108-38-3 106-42-3 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

A 

---------------
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Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB1_0.4-0.6 SB1_1.0-1.2 SB2_0.4-0.6 SB3_0.4-0.6 SB3_1.0-1.2 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP074A: Monocyclic Aromatic Hydrocarbons - Continued 

EM2003501-001 EM2003501-002 EM2003501-003 EM2003501-004 EM2003501-005 

Result Result Result Result Result 

Styrene 100-42-5 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

EP074B: Oxygenated Compounds 

2-Butanone (MEK) 78-93-3 5 mg/kg <5 <5 <5 <5 <5 

EP074E: Halogenated Aliphatic Compounds 

Vinyl chloride 75-01-4 4 mg/kg <4 <4 <4 <4 <4 

1.1-Dichloroethene 75-35-4 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Methylene chloride 75-09-2 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

1.1.1-Trichloroethane 71-55-6 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Carbon Tetrachloride 56-23-5 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

1.2-Dichloroethane 107-06-2 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Trichloroethene 79-01-6 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

1.1.2-Trichloroethane 79-00-5 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Tetrachloroethene 127-18-4 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

1.1.1.2-Tetrachloroethane 630-20-6 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

1.1.2.2-Tetrachloroethane 79-34-5 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

EP074F: Halogenated Aromatic Compounds 

Chlorobenzene 108-90-7 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

EP074G: Trihalomethanes 

Chloroform 67-66-3 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

EP075(SIM)A: Phenolic Compounds 

Phenol 108-95-2 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

2-Methylphenol 95-48-7 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

3- & 4-Methylphenol 1319-77-3 1 mg/kg <1 <1 <1 <1 <1 

4-Chloro-3-methylphenol 59-50-7 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

2.4.6-Trichlorophenol 88-06-2 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

2.4.5-Trichlorophenol 95-95-4 0.5 mg/kg <0.5 <0.5 <0.5 <0.5 <0.5 

Pentachlorophenol 87-86-5 2 mg/kg <2 <2 <2 <2 <2 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons 

Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 <0.5 4.1 5.6 

Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 <0.5 2.7 3.5 

Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 <0.5 2.3 2.9 

Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 <0.5 3.7 5.1 

Phenanthrene 85-01-8 0.5 mg/kg <0.5 0.5 <0.5 33.2 43.9 

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB1_0.4-0.6 SB1_1.0-1.2 SB2_0.4-0.6 SB3_0.4-0.6 SB3_1.0-1.2 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons - Continued 

EM2003501-001 EM2003501-002 EM2003501-003 EM2003501-004 EM2003501-005 

Result Result Result Result Result 

Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 <0.5 7.5 9.2 

Fluoranthene 206-44-0 0.5 mg/kg 1.0 0.8 <0.5 31.3 36.7 

Pyrene 129-00-0 0.5 mg/kg 1.1 0.8 <0.5 32.1 37.1 

Benz(a)anthracene 56-55-3 0.5 mg/kg 0.6 <0.5 <0.5 15.3 17.6 

Chrysene 218-01-9 0.5 mg/kg 0.5 <0.5 <0.5 13.0 14.7 

Benzo(b+j)fluoranthene 205-99-2 205-82-3 0.5 mg/kg <0.5 <0.5 <0.5 12.8 15.7 

Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 <0.5 3.8 5.0 

Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 <0.5 11.0 13.0 

Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 <0.5 4.8 5.6 

Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 <0.5 1.6 1.8 

Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 <0.5 5.8 6.3 

^ Sum of polycyclic aromatic hydrocarbons ---- 0.5 mg/kg 3.2 2.1 <0.5 185 224 

^ Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg <0.5 <0.5 <0.5 16.4 19.4 

^ Benzo(a)pyrene TEQ (half LOR) ---- 0.5 mg/kg 0.6 0.6 0.6 16.4 19.4 

^ Benzo(a)pyrene TEQ (LOR) ---- 0.5 mg/kg 1.2 1.2 1.2 16.4 19.4 

EP080/071: Total Petroleum Hydrocarbons 

C6 - C9 Fraction ---- 10 mg/kg <10 <10 <10 <10 <10 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions 

C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 <10 <10 <10 

EP231A: Perfluoroalkyl Sulfonic Acids 

Perfluorobutane sulfonic acid 375-73-5 

(PFBS) 

0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

Perfluorohexane sulfonic acid 355-46-4 

(PFHxS) 

0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

Perfluorooctane sulfonic acid 1763-23-1 

(PFOS) 

0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

EP231B: Perfluoroalkyl Carboxylic Acids 

Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001 

Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

EP231D: (n:2) Fluorotelomer Sulfonic Acids 

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB1_0.4-0.6 SB1_1.0-1.2 SB2_0.4-0.6 SB3_0.4-0.6 SB3_1.0-1.2 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP231D: (n:2) Fluorotelomer Sulfonic Acids - Continued 

EM2003501-001 EM2003501-002 EM2003501-003 EM2003501-004 EM2003501-005 

Result Result Result Result Result 

4:2 Fluorotelomer sulfonic acid 757124-72-4 

(4:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

6:2 Fluorotelomer sulfonic acid 27619-97-2 

(6:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

8:2 Fluorotelomer sulfonic acid 39108-34-4 

(8:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

10:2 Fluorotelomer sulfonic acid 120226-60-0 

(10:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

EP231P: PFAS Sums 

Sum of PFHxS and PFOS 355-46-4/1763-23-

1 

0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

Sum of PFAS (WA DER List) ---- 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0005 <0.0005 

EP066S: PCB Surrogate 

Decachlorobiphenyl 2051-24-3 0.1 % 75.2 87.8 77.5 77.0 81.0 

EP068S: Organochlorine Pesticide Surrogate 

Dibromo-DDE 21655-73-2 0.05 % 77.8 86.5 80.1 81.3 83.2 

EP068T: Organophosphorus Pesticide Surrogate 

DEF 78-48-8 0.05 % 67.4 81.6 80.9 84.0 86.6 

EP074S: VOC Surrogates 

1.2-Dichloroethane-D4 17060-07-0 0.5 % 90.6 84.3 77.0 84.5 92.7 

Toluene-D8 2037-26-5 0.5 % 101 99.1 89.6 96.0 108 

4-Bromofluorobenzene 460-00-4 0.5 % 101 101 90.6 98.8 106 

EP075(SIM)S: Phenolic Compound Surrogates 

Phenol-d6 13127-88-3 0.5 % 90.7 94.4 74.8 85.2 86.2 

2-Chlorophenol-D4 93951-73-6 0.5 % 89.7 92.6 69.0 86.5 86.8 

2.4.6-Tribromophenol 118-79-6 0.5 % 72.1 74.5 57.1 79.7 83.7 

EP075(SIM)T: PAH Surrogates 

2-Fluorobiphenyl 321-60-8 0.5 % 92.6 106 90.6 91.0 91.5 

Anthracene-d10 1719-06-8 0.5 % 112 105 96.2 110 106 

4-Terphenyl-d14 1718-51-0 0.5 % 124 113 117 105 106 

EP080S: TPH(V)/BTEX Surrogates 

1.2-Dichloroethane-D4 17060-07-0 0.2 % 97.2 89.0 82.0 88.9 98.5 

Toluene-D8 2037-26-5 0.2 % 95.2 93.4 84.3 90.5 102 

4-Bromofluorobenzene 460-00-4 0.2 % 104 98.6 92.8 106 118 

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

SB3_1.0-1.2SB3_0.4-0.6SB2_0.4-0.6SB1_1.0-1.2SB1_0.4-0.6Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL) 

01-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:00Client sampling date / time 

EM2003501-005EM2003501-004EM2003501-003EM2003501-002EM2003501-001UnitLORCAS NumberCompound 

Result Result Result Result Result 

EP231S: PFAS Surrogate 

97.5 97.0 92.5 65.0 60.0%0.0002----13C4-PFOS 

83.0 81.0 71.0 65.0 60.0%0.0002----13C8-PFOA 

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB4_0.4-0.6 SB4_1.0-1.2 HA1 HA2 HA3 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number 

EA055: Moisture Content (Dried @ 105-110°C) 

LOR Unit EM2003501-006 EM2003501-007 EM2003501-008 EM2003501-009 EM2003501-010 

Result Result Result Result Result 

Moisture Content ---- 0.1 % ---- ---- 0.3 0.3 3.7 

Moisture Content ---- 1.0 % 7.2 9.3 ---- ---- ----

EA200: AS 4964 - 2004 Identification of Asbestos in Soils 

Asbestos Detected 1332-21-4 0.1 g/kg No ---- No No No 

Asbestos (Trace) 1332-21-4 5 Fibres No ---- No No No 

Asbestos Type 1332-21-4 - -- - ---- - - -

Synthetic Mineral Fibre ---- 0.1 g/kg No ---- No No No 

Organic Fibre ---- 0.1 g/kg No ---- No Yes Yes 

Sample weight (dry) ---- 0.01 g 68.5 ---- 47.8 44.1 53.3 

APPROVED IDENTIFIER: ---- - -- U.DALKIN ---- U.DALKIN U.DALKIN U.DALKIN 

EG005(ED093)T: Total Metals by ICP-AES 

Arsenic 7440-38-2 5 mg/kg 16 23 ---- ---- ----

Beryllium 7440-41-7 1 mg/kg <1 <1 ---- ---- ----

Cadmium 7440-43-9 1 mg/kg <1 <1 ---- ---- ----

Lead 7439-92-1 5 mg/kg 52 26 ---- ---- ----

Molybdenum 7439-98-7 2 mg/kg <2 <2 ---- ---- ----

Nickel 7440-02-0 2 mg/kg 12 14 ---- ---- ----

Selenium 7782-49-2 5 mg/kg <5 <5 ---- ---- ----

Silver 7440-22-4 2 mg/kg <2 <2 ---- ---- ----

EG035T: Total Recoverable Mercury by FIMS 

Mercury 7439-97-6 0.1 mg/kg <0.1 0.1 ---- ---- ----

EG048: Hexavalent Chromium (Alkaline Digest) 

Hexavalent Chromium 18540-29-9 0.5 mg/kg <0.5 <0.5 ---- ---- ----

EK026SF: Total CN by Segmented Flow Analyser 

Total Cyanide 57-12-5 1 mg/kg <1 <1 ---- ---- ----

EK028SF: Weak Acid Dissociable CN by Segmented Flow Analyser 

Weak Acid Dissociable Cyanide ---- 1 mg/kg <1 <1 ---- ---- ----

EK040T: Fluoride Total 

Fluoride 16984-48-8 40 mg/kg 200 240 ---- ---- ----

EP066: Polychlorinated Biphenyls (PCB) 

Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 <0.1 ---- ---- ----

EP068A: Organochlorine Pesticides (OC) 

alpha-BHC 319-84-6 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 <0.05 ---- ---- ----

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB4_0.4-0.6 SB4_1.0-1.2 HA1 HA2 HA3 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP068A: Organochlorine Pesticides (OC) - Continued 

EM2003501-006 EM2003501-007 EM2003501-008 EM2003501-009 EM2003501-010 

Result Result Result Result Result 

beta-BHC 319-85-7 0.05 mg/kg <0.05 <0.05 ---- ---- ----

gamma-BHC 58-89-9 0.05 mg/kg <0.05 <0.05 ---- ---- ----

delta-BHC 319-86-8 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 ---- ---- ----

^ Total Chlordane (sum) ---- 0.05 mg/kg <0.05 <0.05 ---- ---- ----

trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 ---- ---- ----

alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 ---- ---- ----

cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 ---- ---- ----

4.4`-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 ---- ---- ----

beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 ---- ---- ----

4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 ---- ---- ----

Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 ---- ---- ----

4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 ---- ---- ----

EP068B: Organophosphorus Pesticides (OP) 

Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 <0.05 ---- ---- ----

EP071 SG: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Silica gel cleanup 

>C10 - C16 Fraction ---- 50 mg/kg <50 <50 ---- ---- ----

>C16 - C34 Fraction ---- 100 mg/kg 370 280 ---- ---- ----

>C34 - C40 Fraction ---- 100 mg/kg 110 100 ---- ---- ----

^ >C10 - C40 Fraction (sum) ---- 50 mg/kg 480 380 ---- ---- ----

EP071 SG-S: Total Petroleum Hydrocarbons in Soil - Silica gel cleanup 

C10 - C14 Fraction ---- 50 mg/kg <50 <50 ---- ---- ----

C15 - C28 Fraction ---- 100 mg/kg 280 210 ---- ---- ----

C29 - C36 Fraction ---- 100 mg/kg 150 130 ---- ---- ----

^ C10 - C36 Fraction (sum) ---- 50 mg/kg 430 340 ---- ---- ----

EP074A: Monocyclic Aromatic Hydrocarbons 

Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 ---- ---- ----

Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 ---- ---- ----

Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 ---- ---- ----

A 

---------------
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB4_0.4-0.6 SB4_1.0-1.2 HA1 HA2 HA3 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP074A: Monocyclic Aromatic Hydrocarbons - Continued 

EM2003501-006 EM2003501-007 EM2003501-008 EM2003501-009 EM2003501-010 

Result Result Result Result Result 

meta- & para-Xylene 108-38-3 106-42-3 0.5 mg/kg <0.5 <0.5 ---- ---- ----

Styrene 100-42-5 0.5 mg/kg <0.5 <0.5 ---- ---- ----

ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 ---- ---- ----

EP074B: Oxygenated Compounds 

2-Butanone (MEK) 78-93-3 5 mg/kg <5 <5 ---- ---- ----

EP074E: Halogenated Aliphatic Compounds 

Vinyl chloride 75-01-4 4 mg/kg <4 <4 ---- ---- ----

1.1-Dichloroethene 75-35-4 0.5 mg/kg <0.5 <0.5 ---- ---- ----

Methylene chloride 75-09-2 0.5 mg/kg <0.5 <0.5 ---- ---- ----

1.1.1-Trichloroethane 71-55-6 0.5 mg/kg <0.5 <0.5 ---- ---- ----

Carbon Tetrachloride 56-23-5 0.5 mg/kg <0.5 <0.5 ---- ---- ----

1.2-Dichloroethane 107-06-2 0.5 mg/kg <0.5 <0.5 ---- ---- ----

Trichloroethene 79-01-6 0.5 mg/kg <0.5 <0.5 ---- ---- ----

1.1.2-Trichloroethane 79-00-5 0.5 mg/kg <0.5 <0.5 ---- ---- ----

Tetrachloroethene 127-18-4 0.5 mg/kg <0.5 <0.5 ---- ---- ----

1.1.1.2-Tetrachloroethane 630-20-6 0.5 mg/kg <0.5 <0.5 ---- ---- ----

1.1.2.2-Tetrachloroethane 79-34-5 0.5 mg/kg <0.5 <0.5 ---- ---- ----

EP074F: Halogenated Aromatic Compounds 

Chlorobenzene 108-90-7 0.5 mg/kg <0.5 <0.5 ---- ---- ----

EP074G: Trihalomethanes 

Chloroform 67-66-3 0.5 mg/kg <0.5 <0.5 ---- ---- ----

EP075(SIM)A: Phenolic Compounds 

Phenol 108-95-2 0.5 mg/kg <0.5 <0.5 ---- ---- ----

2-Methylphenol 95-48-7 0.5 mg/kg <0.5 <0.5 ---- ---- ----

3- & 4-Methylphenol 1319-77-3 1 mg/kg <1 <1 ---- ---- ----

4-Chloro-3-methylphenol 59-50-7 0.5 mg/kg <0.5 <0.5 ---- ---- ----

2.4.6-Trichlorophenol 88-06-2 0.5 mg/kg <0.5 <0.5 ---- ---- ----

2.4.5-Trichlorophenol 95-95-4 0.5 mg/kg <0.5 <0.5 ---- ---- ----

Pentachlorophenol 87-86-5 2 mg/kg <2 <2 ---- ---- ----

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons 

Naphthalene 91-20-3 0.5 mg/kg 5.2 3.6 ---- ---- ----

Acenaphthylene 208-96-8 0.5 mg/kg 5.0 5.0 ---- ---- ----

Acenaphthene 83-32-9 0.5 mg/kg 3.0 2.4 ---- ---- ----

Fluorene 86-73-7 0.5 mg/kg 4.8 4.1 ---- ---- ----

A 

---------------
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB4_0.4-0.6 SB4_1.0-1.2 HA1 HA2 HA3 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons - Continued 

EM2003501-006 EM2003501-007 EM2003501-008 EM2003501-009 EM2003501-010 

Result Result Result Result Result 

Phenanthrene 85-01-8 0.5 mg/kg 64.0 48.5 ---- ---- ----

Anthracene 120-12-7 0.5 mg/kg 13.3 10.6 ---- ---- ----

Fluoranthene 206-44-0 0.5 mg/kg 53.5 42.4 ---- ---- ----

Pyrene 129-00-0 0.5 mg/kg 57.5 47.4 ---- ---- ----

Benz(a)anthracene 56-55-3 0.5 mg/kg 25.7 21.6 ---- ---- ----

Chrysene 218-01-9 0.5 mg/kg 22.5 18.4 ---- ---- ----

Benzo(b+j)fluoranthene 205-99-2 205-82-3 0.5 mg/kg 24.1 18.6 ---- ---- ----

Benzo(k)fluoranthene 207-08-9 0.5 mg/kg 5.9 5.6 ---- ---- ----

Benzo(a)pyrene 50-32-8 0.5 mg/kg 21.0 17.6 ---- ---- ----

Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg 9.9 8.1 ---- ---- ----

Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg 3.0 2.5 ---- ---- ----

Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg 11.9 10.1 ---- ---- ----

^ Sum of polycyclic aromatic hydrocarbons ---- 0.5 mg/kg 330 266 ---- ---- ----

^ Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg 30.9 25.8 ---- ---- ----

^ Benzo(a)pyrene TEQ (half LOR) ---- 0.5 mg/kg 30.9 25.8 ---- ---- ----

^ Benzo(a)pyrene TEQ (LOR) ---- 0.5 mg/kg 30.9 25.8 ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons 

C6 - C9 Fraction ---- 10 mg/kg <10 <10 ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions 

C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 ---- ---- ----

EP231A: Perfluoroalkyl Sulfonic Acids 

Perfluorobutane sulfonic acid 375-73-5 

(PFBS) 

0.0002 mg/kg <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 

Perfluorohexane sulfonic acid 355-46-4 

(PFHxS) 

0.0002 mg/kg <0.0005 <0.0005 <0.0002 0.0005 <0.0002 

Perfluorooctane sulfonic acid 1763-23-1 

(PFOS) 

0.0002 mg/kg <0.0005 <0.0005 <0.0002 0.0008 0.0022 

EP231B: Perfluoroalkyl Carboxylic Acids 

Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 <0.001 

Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 

Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 

Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 

Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0005 <0.0005 <0.0002 <0.0002 <0.0002 

EP231D: (n:2) Fluorotelomer Sulfonic Acids 

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SB4_0.4-0.6 SB4_1.0-1.2 HA1 HA2 HA3 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP231D: (n:2) Fluorotelomer Sulfonic Acids - Continued 

EM2003501-006 EM2003501-007 EM2003501-008 EM2003501-009 EM2003501-010 

Result Result Result Result Result 

4:2 Fluorotelomer sulfonic acid 757124-72-4 

(4:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

6:2 Fluorotelomer sulfonic acid 27619-97-2 

(6:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

8:2 Fluorotelomer sulfonic acid 39108-34-4 

(8:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

10:2 Fluorotelomer sulfonic acid 120226-60-0 

(10:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 <0.0005 

EP231P: PFAS Sums 

Sum of PFHxS and PFOS 355-46-4/1763-23-

1 

0.0002 mg/kg <0.0005 <0.0005 <0.0002 0.0013 0.0022 

Sum of PFAS (WA DER List) ---- 0.0002 mg/kg <0.0005 <0.0005 <0.0002 0.0013 0.0022 

EP066S: PCB Surrogate 

Decachlorobiphenyl 2051-24-3 0.1 % 78.4 81.2 ---- ---- ----

EP068S: Organochlorine Pesticide Surrogate 

Dibromo-DDE 21655-73-2 0.05 % 80.2 81.5 ---- ---- ----

EP068T: Organophosphorus Pesticide Surrogate 

DEF 78-48-8 0.05 % 87.1 87.8 ---- ---- ----

EP074S: VOC Surrogates 

1.2-Dichloroethane-D4 17060-07-0 0.5 % 82.8 85.9 ---- ---- ----

Toluene-D8 2037-26-5 0.5 % 100 99.8 ---- ---- ----

4-Bromofluorobenzene 460-00-4 0.5 % 101 95.4 ---- ---- ----

EP075(SIM)S: Phenolic Compound Surrogates 

Phenol-d6 13127-88-3 0.5 % 86.7 87.6 ---- ---- ----

2-Chlorophenol-D4 93951-73-6 0.5 % 87.8 88.6 ---- ---- ----

2.4.6-Tribromophenol 118-79-6 0.5 % 85.3 80.4 ---- ---- ----

EP075(SIM)T: PAH Surrogates 

2-Fluorobiphenyl 321-60-8 0.5 % 92.4 93.2 ---- ---- ----

Anthracene-d10 1719-06-8 0.5 % 114 119 ---- ---- ----

4-Terphenyl-d14 1718-51-0 0.5 % 103 104 ---- ---- ----

EP080S: TPH(V)/BTEX Surrogates 

1.2-Dichloroethane-D4 17060-07-0 0.2 % 87.6 91.8 ---- ---- ----

Toluene-D8 2037-26-5 0.2 % 94.9 93.4 ---- ---- ----

4-Bromofluorobenzene 460-00-4 0.2 % 102 103 ---- ---- ----

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

HA3HA2HA1SB4_1.0-1.2SB4_0.4-0.6Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL) 

01-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:00Client sampling date / time 

EM2003501-010EM2003501-009EM2003501-008EM2003501-007EM2003501-006UnitLORCAS NumberCompound 

Result Result Result Result Result 

EP231S: PFAS Surrogate 

80.0 65.0 94.5 115 112%0.0002----13C4-PFOS 

65.0 60.0 88.5 84.5 85.5%0.0002----13C8-PFOA 

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SED1 SED2 SED3 SED4 QC4 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number 

EA055: Moisture Content (Dried @ 105-110°C) 

LOR Unit EM2003501-013 EM2003501-014 EM2003501-015 EM2003501-016 EM2003501-019 

Result Result Result Result Result 

Moisture Content ---- 0.1 % 1.1 3.9 7.0 6.6 ----

Moisture Content ---- 1.0 % ---- ---- ---- ---- 9.3 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons 

Naphthalene 91-20-3 0.5 mg/kg ---- ---- ---- ---- 2.7 

Acenaphthylene 208-96-8 0.5 mg/kg ---- ---- ---- ---- 2.9 

Acenaphthene 83-32-9 0.5 mg/kg ---- ---- ---- ---- 1.6 

Fluorene 86-73-7 0.5 mg/kg ---- ---- ---- ---- 3.2 

Phenanthrene 85-01-8 0.5 mg/kg ---- ---- ---- ---- 37.5 

Anthracene 120-12-7 0.5 mg/kg ---- ---- ---- ---- 7.5 

Fluoranthene 206-44-0 0.5 mg/kg ---- ---- ---- ---- 33.0 

Pyrene 129-00-0 0.5 mg/kg ---- ---- ---- ---- 35.0 

Benz(a)anthracene 56-55-3 0.5 mg/kg ---- ---- ---- ---- 16.4 

Chrysene 218-01-9 0.5 mg/kg ---- ---- ---- ---- 15.4 

Benzo(b+j)fluoranthene 205-99-2 205-82-3 0.5 mg/kg ---- ---- ---- ---- 15.0 

Benzo(k)fluoranthene 207-08-9 0.5 mg/kg ---- ---- ---- ---- 3.7 

Benzo(a)pyrene 50-32-8 0.5 mg/kg ---- ---- ---- ---- 13.5 

Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg ---- ---- ---- ---- 6.6 

Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg ---- ---- ---- ---- 2.2 

Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg ---- ---- ---- ---- 8.2 

^ Sum of polycyclic aromatic hydrocarbons ---- 0.5 mg/kg ---- ---- ---- ---- 204 

^ Benzo(a)pyrene TEQ (zero) ---- 0.5 mg/kg ---- ---- ---- ---- 20.1 

^ Benzo(a)pyrene TEQ (half LOR) ---- 0.5 mg/kg ---- ---- ---- ---- 20.1 

^ Benzo(a)pyrene TEQ (LOR) ---- 0.5 mg/kg ---- ---- ---- ---- 20.1 

EP080/071: Total Petroleum Hydrocarbons 

C6 - C9 Fraction ---- 10 mg/kg ---- ---- ---- ---- <10 

C10 - C14 Fraction ---- 50 mg/kg ---- ---- ---- ---- <50 

C15 - C28 Fraction ---- 100 mg/kg ---- ---- ---- ---- 1010 

C29 - C36 Fraction ---- 100 mg/kg ---- ---- ---- ---- 490 

^ C10 - C36 Fraction (sum) ---- 50 mg/kg ---- ---- ---- ---- 1500 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions 

C6 - C10 Fraction C6_C10 10 mg/kg ---- ---- ---- ---- <10 

^ C6 - C10 Fraction minus BTEX C6_C10-BTEX 

(F1) 

10 mg/kg ---- ---- ---- ---- <10 

>C10 - C16 Fraction ---- 50 mg/kg ---- ---- ---- ---- 90 

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SED1 SED2 SED3 SED4 QC4 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Continued 

EM2003501-013 EM2003501-014 EM2003501-015 EM2003501-016 EM2003501-019 

Result Result Result Result Result 

>C16 - C34 Fraction ---- 100 mg/kg ---- ---- ---- ---- 1310 

>C34 - C40 Fraction ---- 100 mg/kg ---- ---- ---- ---- 320 

^ >C10 - C40 Fraction (sum) ---- 50 mg/kg ---- ---- ---- ---- 1720 

^ >C10 - C16 Fraction minus Naphthalene ----

(F2) 

50 mg/kg ---- ---- ---- ---- 90 

EP080: BTEXN 

Benzene 71-43-2 0.2 mg/kg ---- ---- ---- ---- <0.2 

Toluene 108-88-3 0.5 mg/kg ---- ---- ---- ---- <0.5 

Ethylbenzene 100-41-4 0.5 mg/kg ---- ---- ---- ---- <0.5 

meta- & para-Xylene 108-38-3 106-42-3 0.5 mg/kg ---- ---- ---- ---- <0.5 

ortho-Xylene 95-47-6 0.5 mg/kg ---- ---- ---- ---- <0.5 

^ Sum of BTEX ---- 0.2 mg/kg ---- ---- ---- ---- <0.2 

^ Total Xylenes ---- 0.5 mg/kg ---- ---- ---- ---- <0.5 

Naphthalene 91-20-3 1 mg/kg ---- ---- ---- ---- 3 

EP231A: Perfluoroalkyl Sulfonic Acids 

Perfluorobutane sulfonic acid 375-73-5 

(PFBS) 

0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 ----

Perfluorohexane sulfonic acid 355-46-4 

(PFHxS) 

0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 ----

Perfluorooctane sulfonic acid 1763-23-1 

(PFOS) 

0.0002 mg/kg <0.0002 0.0018 0.0018 0.0016 ----

EP231B: Perfluoroalkyl Carboxylic Acids 

Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 <0.001 <0.001 <0.001 ----

Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 ----

Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 ----

Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 <0.0002 <0.0002 <0.0002 ----

Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 <0.0002 0.0003 0.0002 ----

EP231D: (n:2) Fluorotelomer Sulfonic Acids 

4:2 Fluorotelomer sulfonic acid 757124-72-4 

(4:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 ----

6:2 Fluorotelomer sulfonic acid 27619-97-2 

(6:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 ----

8:2 Fluorotelomer sulfonic acid 39108-34-4 

(8:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 ----

A 



18 of 22:Page 

Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: SOIL Client sample ID 

(Matrix: SOIL) 

SED1 SED2 SED3 SED4 QC4 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number LOR Unit 

EP231D: (n:2) Fluorotelomer Sulfonic Acids - Continued 

EM2003501-013 EM2003501-014 EM2003501-015 EM2003501-016 EM2003501-019 

Result Result Result Result Result 

10:2 Fluorotelomer sulfonic acid 120226-60-0 

(10:2 FTS) 

0.0005 mg/kg <0.0005 <0.0005 <0.0005 <0.0005 ----

EP231P: PFAS Sums 

Sum of PFHxS and PFOS 355-46-4/1763-23-

1 

0.0002 mg/kg <0.0002 0.0018 0.0018 0.0016 ----

Sum of PFAS (WA DER List) ---- 0.0002 mg/kg <0.0002 0.0018 0.0021 0.0018 ----

EP075(SIM)S: Phenolic Compound Surrogates 

Phenol-d6 13127-88-3 0.5 % ---- ---- ---- ---- 69.2 

2-Chlorophenol-D4 93951-73-6 0.5 % ---- ---- ---- ---- 68.5 

2.4.6-Tribromophenol 118-79-6 0.5 % ---- ---- ---- ---- 66.2 

EP075(SIM)T: PAH Surrogates 

2-Fluorobiphenyl 321-60-8 0.5 % ---- ---- ---- ---- 74.7 

Anthracene-d10 1719-06-8 0.5 % ---- ---- ---- ---- 90.5 

4-Terphenyl-d14 1718-51-0 0.5 % ---- ---- ---- ---- 85.1 

EP080S: TPH(V)/BTEX Surrogates 

1.2-Dichloroethane-D4 17060-07-0 0.2 % ---- ---- ---- ---- 80.0 

Toluene-D8 2037-26-5 0.2 % ---- ---- ---- ---- 85.9 

4-Bromofluorobenzene 460-00-4 0.2 % ---- ---- ---- ---- 92.4 

EP231S: PFAS Surrogate 

13C4-PFOS ---- 0.0002 % 104 95.5 106 82.5 ----

13C8-PFOA ---- 0.0002 % 81.0 83.0 85.5 76.0 ----

A 
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Work Order : 

:Client 

EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: WATER Client sample ID 

(Matrix: WATER) 

SW1 SW2 QC1 QC3 QC6 

Client sampling date / time 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 01-Mar-2020 00:00 

Compound CAS Number 

EG020T: Total Metals by ICP-MS 

LOR Unit EM2003501-011 EM2003501-012 EM2003501-017 EM2003501-018 EM2003501-020 

Result Result Result Result Result 

Arsenic 7440-38-2 0.001 mg/L ---- ---- ---- ---- <0.001 

Cadmium 7440-43-9 0.0001 mg/L ---- ---- ---- ---- <0.0001 

Chromium 7440-47-3 0.001 mg/L ---- ---- ---- ---- <0.001 

Copper 7440-50-8 0.001 mg/L ---- ---- ---- ---- <0.001 

Nickel 7440-02-0 0.001 mg/L ---- ---- ---- ---- <0.001 

Lead 7439-92-1 0.001 mg/L ---- ---- ---- ---- <0.001 

Zinc 7440-66-6 0.005 mg/L ---- ---- ---- ---- <0.005 

EG035T: Total Recoverable Mercury by FIMS 

Mercury 7439-97-6 0.0001 mg/L ---- ---- ---- ---- <0.0001 

EP080/071: Total Petroleum Hydrocarbons 

C6 - C9 Fraction ---- 20 µg/L ---- ---- ---- ---- <20 

C10 - C14 Fraction ---- 50 µg/L ---- ---- ---- ---- <50 

C15 - C28 Fraction ---- 100 µg/L ---- ---- ---- ---- <100 

C29 - C36 Fraction ---- 50 µg/L ---- ---- ---- ---- <50 

^ C10 - C36 Fraction (sum) ---- 50 µg/L ---- ---- ---- ---- <50 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions 

C6 - C10 Fraction C6_C10 20 µg/L ---- ---- ---- ---- <20 

^ C6 - C10 Fraction minus BTEX C6_C10-BTEX 

(F1) 

20 µg/L ---- ---- ---- ---- <20 

>C10 - C16 Fraction ---- 100 µg/L ---- ---- ---- ---- <100 

>C16 - C34 Fraction ---- 100 µg/L ---- ---- ---- ---- <100 

>C34 - C40 Fraction ---- 100 µg/L ---- ---- ---- ---- <100 

^ >C10 - C40 Fraction (sum) ---- 100 µg/L ---- ---- ---- ---- <100 

^ >C10 - C16 Fraction minus Naphthalene ----

(F2) 

100 µg/L ---- ---- ---- ---- <100 

EP080: BTEXN 

Benzene 71-43-2 1 µg/L ---- ---- ---- ---- <1 

Toluene 108-88-3 2 µg/L ---- ---- ---- ---- <2 

Ethylbenzene 100-41-4 2 µg/L ---- ---- ---- ---- <2 

meta- & para-Xylene 108-38-3 106-42-3 2 µg/L ---- ---- ---- ---- <2 

ortho-Xylene 95-47-6 2 µg/L ---- ---- ---- ---- <2 

^ Total Xylenes ---- 2 µg/L ---- ---- ---- ---- <2 

^ Sum of BTEX ---- 1 µg/L ---- ---- ---- ---- <1 

Naphthalene 91-20-3 5 µg/L ---- ---- ---- ---- <5 

A 

---------------
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Work Order : 
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Jones Environmental 

Analytical Results 

QC6QC3QC1SW2SW1Client sample IDSub-Matrix: WATER

 (Matrix: WATER) 

01-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:0001-Mar-2020 00:00Client sampling date / time 

EM2003501-020EM2003501-018EM2003501-017EM2003501-012EM2003501-011UnitLORCAS NumberCompound 

Result Result Result Result Result 

EP231A: Perfluoroalkyl Sulfonic Acids 

<0.02Perfluorobutane sulfonic acid 

(PFBS) 

<0.02 <0.02 <0.02 <0.02µg/L0.02375-73-5 

<0.02Perfluorohexane sulfonic acid 

(PFHxS) 

<0.02 <0.02 <0.02 <0.02µg/L0.02355-46-4 

<0.01Perfluorooctane sulfonic acid 

(PFOS) 

<0.01 <0.01 <0.01 <0.01µg/L0.011763-23-1 

EP231B: Perfluoroalkyl Carboxylic Acids 

<0.1Perfluorobutanoic acid (PFBA) <0.1 <0.1 <0.1 <0.1µg/L0.1375-22-4 

<0.02Perfluoropentanoic acid (PFPeA) <0.02 <0.02 <0.02 <0.02µg/L0.022706-90-3 

<0.02Perfluorohexanoic acid (PFHxA) <0.02 <0.02 <0.02 <0.02µg/L0.02307-24-4 

<0.02Perfluoroheptanoic acid (PFHpA) <0.02 <0.02 <0.02 <0.02µg/L0.02375-85-9 

<0.01Perfluorooctanoic acid (PFOA) <0.01 <0.01 <0.01 <0.01µg/L0.01335-67-1 

EP231D: (n:2) Fluorotelomer Sulfonic Acids 

<0.054:2 Fluorotelomer sulfonic acid 

(4:2 FTS) 

<0.05 <0.05 <0.05 <0.05µg/L0.05757124-72-4 

<0.056:2 Fluorotelomer sulfonic acid 

(6:2 FTS) 

<0.05 <0.05 <0.05 <0.05µg/L0.0527619-97-2 

<0.058:2 Fluorotelomer sulfonic acid 

(8:2 FTS) 

<0.05 <0.05 <0.05 <0.05µg/L0.0539108-34-4 

<0.0510:2 Fluorotelomer sulfonic acid 

(10:2 FTS) 

<0.05 <0.05 <0.05 <0.05µg/L0.05120226-60-0 

EP231P: PFAS Sums 

<0.01Sum of PFHxS and PFOS <0.01 <0.01 <0.01 <0.01µg/L0.01355-46-4/1763-23-

1 

<0.01 <0.01 <0.01 <0.01 <0.01µg/L0.01----Sum of PFAS (WA DER List) 

EP080S: TPH(V)/BTEX Surrogates 

----1.2-Dichloroethane-D4 ---- ---- ---- 94.3%217060-07-0 

----Toluene-D8 ---- ---- ---- 98.2%22037-26-5 

----4-Bromofluorobenzene ---- ---- ---- 114%2460-00-4 

EP231S: PFAS Surrogate 

95.0 91.9 83.4 93.3 91.6%0.02----13C4-PFOS 

74.9 77.4 73.7 79.0 78.1%0.02----13C8-PFOA 

A 
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Work Order : 
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EM2003501 

JE10122:Project 

Jones Environmental 

Analytical Results 

Sub-Matrix: WATER Client sample ID 

(Matrix: WATER) 

QC7 ---- ---- ---- ----

Client sampling date / time 01-Mar-2020 00:00 ---- ---- ---- ----

Compound CAS Number 

EP080/071: Total Petroleum Hydrocarbons 

LOR Unit EM2003501-021 -------- -------- -------- --------

Result ---- ---- ---- ----

C6 - C9 Fraction ---- 20 µg/L <20 ---- ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions 

C6 - C10 Fraction C6_C10 20 µg/L <20 ---- ---- ---- ----

^ C6 - C10 Fraction minus BTEX C6_C10-BTEX 

(F1) 

20 µg/L <20 ---- ---- ---- ----

EP080: BTEXN 

Benzene 71-43-2 1 µg/L <1 ---- ---- ---- ----

Toluene 108-88-3 2 µg/L <2 ---- ---- ---- ----

Ethylbenzene 100-41-4 2 µg/L <2 ---- ---- ---- ----

meta- & para-Xylene 108-38-3 106-42-3 2 µg/L <2 ---- ---- ---- ----

ortho-Xylene 95-47-6 2 µg/L <2 ---- ---- ---- ----

^ Total Xylenes ---- 2 µg/L <2 ---- ---- ---- ----

^ Sum of BTEX ---- 1 µg/L <1 ---- ---- ---- ----

Naphthalene 91-20-3 5 µg/L <5 ---- ---- ---- ----

EP080S: TPH(V)/BTEX Surrogates 

1.2-Dichloroethane-D4 17060-07-0 2 % 98.9 ---- ---- ---- ----

Toluene-D8 2037-26-5 2 % 105 ---- ---- ---- ----

4-Bromofluorobenzene 460-00-4 2 % 113 ---- ---- ---- ----

Analytical Results 
Descriptive Results 

Sub-Matrix: SOIL 

Method: Compound Client sample ID - Client sampling date / time Analytical Results 

EA200: AS 4964 - 2004 Identification of Asbestos in Soils 

EA200: Description SB1_0.4-0.6 - 01-Mar-2020 00:00 Tan soil with rock matter. 

EA200: Description SB3_0.4-0.6 - 01-Mar-2020 00:00 Brown clay like soil with rock matter. 

EA200: Description SB4_0.4-0.6 - 01-Mar-2020 00:00 Brown clay like soil. 

EA200: Description HA1 - 01-Mar-2020 00:00 Beige clay like soil. 

EA200: Description HA2 - 01-Mar-2020 00:00 Beige clay like soil with rock and organic matter. 

EA200: Description HA3 - 01-Mar-2020 00:00 Beige clay like soil with rock and organic matter. 

A 
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Surrogate Control Limits 

Sub-Matrix: SOIL Recovery Limits (%) 

Compound CAS Number Low High 

EP066S: PCB Surrogate 

Decachlorobiphenyl 2051-24-3 36 140 

EP068S: Organochlorine Pesticide Surrogate 

Dibromo-DDE 21655-73-2 38 128 

EP068T: Organophosphorus Pesticide Surrogate 

DEF 78-48-8 33 139 

EP074S: VOC Surrogates 

1.2-Dichloroethane-D4 17060-07-0 62 122 

Toluene-D8 2037-26-5 64 120 

4-Bromofluorobenzene 460-00-4 66 124 

EP075(SIM)S: Phenolic Compound Surrogates 

Phenol-d6 13127-88-3 54 125 

2-Chlorophenol-D4 93951-73-6 65 123 

2.4.6-Tribromophenol 118-79-6 34 122 

EP075(SIM)T: PAH Surrogates 

2-Fluorobiphenyl 321-60-8 61 125 

Anthracene-d10 1719-06-8 62 130 

4-Terphenyl-d14 1718-51-0 67 133 

EP080S: TPH(V)/BTEX Surrogates 

1.2-Dichloroethane-D4 17060-07-0 51 125 

Toluene-D8 2037-26-5 55 125 

4-Bromofluorobenzene 460-00-4 56 124 

EP231S: PFAS Surrogate 

13C4-PFOS ---- 60 120 

13C8-PFOA ---- 60 120 

Sub-Matrix: WATER Recovery Limits (%) 

Compound CAS Number Low High 

EP080S: TPH(V)/BTEX Surrogates 

1.2-Dichloroethane-D4 17060-07-0 73 129 

Toluene-D8 2037-26-5 70 125 

4-Bromofluorobenzene 460-00-4 71 129 

EP231S: PFAS Surrogate 

13C4-PFOS ---- 60 120 

13C8-PFOA ---- 60 120 

A 
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QUALITY CONTROL REPORT 
Work Order : EM2003501 Page : 1 of 22 

Client : Jones Environmental Laboratory : Environmental Division Melbourne 

Contact : PATRICIA JONES Contact : Larissa Burns 

Address : 497 Parnall Street Address : 4 Westall Rd Springvale VIC Australia 3171 

Lavington Lavington 2641 
Telephone : ---- Telephone : +6138549 9644 

Project : JE10122 Date Samples Received : 03-Mar-2020 

Order number : ---- Date Analysis Commenced : 04-Mar-2020 

C-O-C number : ---- Issue Date : 13-Mar-2020 

Sampler : RUSSELL JONES 

Site : ----

Quote number : EN/222 

No. of samples received : 21 

No. of samples analysed : 21 

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Quality Control Report contains the following information: 

••Laboratory Duplicate (DUP) Report; Relative Percentage Difference (RPD) and Acceptance Limits 

••Method Blank (MB) and Laboratory Control Spike (LCS) Report ; Recovery and Acceptance Limits 

••Matrix Spike (MS) Report; Recovery and Acceptance Limits 

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11. 

Signatories Position Accreditation Category 

Arenie Vijayaratnam Non-Metals Team Leader Melbourne Inorganics, Springvale, VIC 

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW 

Dilani Fernando Senior Inorganic Chemist Melbourne Inorganics, Springvale, VIC 

Franco Lentini LCMS Coordinator Sydney Inorganics, Smithfield, NSW 

Franco Lentini LCMS Coordinator Sydney Organics, Smithfield, NSW 

Nancy Wang 2IC Organic Chemist Melbourne Inorganics, Springvale, VIC 
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Work Order : EM2003501 

Client : Jones Environmental 

Project : JE10122 

General Comments 

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. 

Where moisture determination has been performed, results are reported on a dry weight basis. 

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis. Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference. 

Key : Anonymous = Refers to samples which are not specifically part of this work order but formed part of the QC process lot 

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society. 

LOR = Limit of reporting 

RPD = Relative Percentage Difference 

# = Indicates failed QC 

Laboratory Duplicate (DUP) Report 

The quality control term Laboratory Duplicate refers to a randomly selected intralaboratory split. Laboratory duplicates provide information regarding method precision and sample heterogeneity. The permitted ranges 

for the Relative Percent Deviation (RPD) of Laboratory Duplicates are specified in ALS Method QWI -EN/38 and are dependent on the magnitude of results in comparison to the level of reporting: Result < 10 times LOR: 

No Limit; Result between 10 and 20 times LOR: 0% - 50%; Result > 20 times LOR: 0% - 20%. 

Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%) 

EG005(ED093)T: Total Metals by ICP-AES (QC Lot: 2899374) 

EM2003501-001 SB1_0.4-0.6 EG005T: Arsenic 7440-38-2 5 mg/kg 10 9 0.00 No Limit 

EM2003501-001 SB1_0.4-0.6 EG005T: Beryllium 7440-41-7 1 mg/kg <1 <1 0.00 No Limit 

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No Limit 

EG005T: Molybdenum 7439-98-7 2 mg/kg <2 <2 0.00 No Limit 

EG005T: Nickel 7440-02-0 2 mg/kg 24 24 0.00 0% - 50% 

EG005T: Silver 7440-22-4 2 mg/kg <2 <2 0.00 No Limit 

EG005T: Lead 7439-92-1 5 mg/kg 19 13 37.8 No Limit 

EG005T: Selenium 7782-49-2 5 mg/kg <5 <5 0.00 No Limit 

EM2003519-003 Anonymous EG005T: Beryllium 7440-41-7 1 mg/kg <1 <1 0.00 No Limit 

EG005T: Cadmium 7440-43-9 1 mg/kg <1 <1 0.00 No Limit 

EG005T: Molybdenum 7439-98-7 2 mg/kg <2 <2 0.00 No Limit 

EG005T: Nickel 7440-02-0 2 mg/kg 8 9 0.00 No Limit 

EG005T: Silver 7440-22-4 2 mg/kg <2 <2 0.00 No Limit 

EG005T: Arsenic 7440-38-2 5 mg/kg <5 <5 0.00 No Limit 

EG005T: Lead 7439-92-1 5 mg/kg 6 7 0.00 No Limit 

EG005T: Selenium 7782-49-2 5 mg/kg 70 74 5.92 0% - 50% 

EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 2899451) 

EM2003484-008 Anonymous EA055: Moisture Content 

EM2003501-002 SB1_1.0-1.2 EA055: Moisture Content 

EA055: Moisture Content (Dried @ 105-110°C) (QC Lot: 2902320) 

EM2003501-008 HA1 EA055: Moisture Content 

EM2003786-003 Anonymous EA055: Moisture Content 

EG035T: Total Recoverable Mercury by FIMS (QC Lot: 2899375) 

EM2003501-001 SB1_0.4-0.6 EG035T: Mercury 

----

----

----

----

7439-97-6 

0.1 

0.1 

0.1 

0.1 

0.1 

% 

% 

% 

% 

mg/kg 

19.7 19.1 3.39 

9.4 9.7 3.23 

0.3 0.6 65.6 

16.7 15.4 8.58 

<0.1 <0.1 0.00 

0% - 50% 

No Limit 

No Limit 

0% - 20% 

No Limit 

A 
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%) 

EG035T: Total Recoverable Mercury by FIMS (QC Lot: 2899375) - continued 

EM2003519-003 Anonymous EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 <0.1 0.00 No Limit 

EG048: Hexavalent Chromium (Alkaline Digest) (QC Lot: 2898723) 

EM2003406-001 Anonymous EG048G: Hexavalent Chromium 

EM2003459-005 Anonymous EG048G: Hexavalent Chromium 

EK026SF: Total CN by Segmented Flow Analyser (QC Lot: 2899293) 

EM2003459-005 Anonymous EK026SF: Total Cyanide 

EM2003501-001 SB1_0.4-0.6 EK026SF: Total Cyanide 

EK028SF: Weak Acid Dissociable CN by Segmented Flow Analyser (QC Lot: 2899295) 

18540-29-9 

18540-29-9 

57-12-5 

57-12-5 

0.5 

0.5 

1 

1 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

<0.5 <0.5 0.00 

<0.5 <0.5 0.00 

<1 <1 0.00 

<1 <1 0.00 

No Limit 

No Limit 

No Limit 

No Limit 

EM2003501-001 SB1_0.4-0.6 EK028SF: Weak Acid Dissociable Cyanide ---- 1 mg/kg <1 <1 0.00 No Limit 

EK040T: Fluoride Total (QC Lot: 2899314) 

EM2003406-001 Anonymous EK040T: Fluoride 

EM2003459-005 Anonymous EK040T: Fluoride 

EP066: Polychlorinated Biphenyls (PCB) (QC Lot: 2903065) 

16984-48-8 

16984-48-8 

40 

40 

mg/kg 

mg/kg 

320 300 6.35 

310 240 26.2 

No Limit 

No Limit 

EM2003501-001 SB1_0.4-0.6 EP066: Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 <0.1 0.00 No Limit 

EP068A: Organochlorine Pesticides (OC) (QC Lot: 2903066) 

EM2003616-003 Anonymous EP068: alpha-BHC 

EP068: Hexachlorobenzene (HCB) 

EP068: beta-BHC 

EP068: gamma-BHC 

EP068: delta-BHC 

EP068: Heptachlor 

EP068: Aldrin 

EP068: Heptachlor epoxide 

EP068: trans-Chlordane 

EP068: alpha-Endosulfan 

EP068: cis-Chlordane 

EP068: Dieldrin 

EP068: 4.4`-DDE 

EP068: Endrin 

EP068: beta-Endosulfan 

EP068: 4.4`-DDD 

EP068: Endrin aldehyde 

EP068: Endosulfan sulfate 

EP068: 4.4`-DDT 

EM2003501-001 SB1_0.4-0.6 EP068: alpha-BHC 

EP068: Hexachlorobenzene (HCB) 

EP068: beta-BHC 

EP068: gamma-BHC 

EP068: delta-BHC 

319-84-6 

118-74-1 

319-85-7 

58-89-9 

319-86-8 

76-44-8 

309-00-2 

1024-57-3 

5103-74-2 

959-98-8 

5103-71-9 

60-57-1 

72-55-9 

72-20-8 

33213-65-9 

72-54-8 

7421-93-4 

1031-07-8 

50-29-3 

319-84-6 

118-74-1 

319-85-7 

58-89-9 

319-86-8 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.2 

0.05 

0.05 

0.05 

0.05 

0.05 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.2 <0.2 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

A 
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%) 

EP068A: Organochlorine Pesticides (OC) (QC Lot: 2903066) - continued 

EM2003501-001 SB1_0.4-0.6 EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 <0.05 0.00 No Limit 

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 <0.2 0.00 No Limit 

EP068B: Organophosphorus Pesticides (OP) (QC Lot: 2903066) 

EM2003616-003 Anonymous EP068: Chlorpyrifos 2921-88-2 

EM2003501-001 SB1_0.4-0.6 EP068: Chlorpyrifos 2921-88-2 

EP071 SG: Total Petroleum Hydrocarbons - Silica gel cleanup (QC Lot: 2903067) 

0.05 

0.05 

mg/kg 

mg/kg 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

No Limit 

No Limit 

EM2003501-001 SB1_0.4-0.6 EP071SG-S: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071SG-S: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071SG-S: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit 

EP071 SG: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Silica gel cleanup (QC Lot: 2903067) 

EM2003501-001 SB1_0.4-0.6 EP071SG-S: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071SG-S: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071SG-S: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit 

EP074A: Monocyclic Aromatic Hydrocarbons (QC Lot: 2897634) 

EM2003501-001 SB1_0.4-0.6 EP074: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No Limit 

EP074: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: meta- & para-Xylene 108-38-3 

106-42-3 

0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: Styrene 100-42-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074B: Oxygenated Compounds (QC Lot: 2897634) 

EM2003501-001 SB1_0.4-0.6 EP074: 2-Butanone (MEK) 78-93-3 5 mg/kg <5 <5 0.00 No Limit 

EP074E: Halogenated Aliphatic Compounds (QC Lot: 2897634) 

EM2003501-001 SB1_0.4-0.6 EP074: 1.1-Dichloroethene 75-35-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: Methylene chloride 75-09-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: 1.1.1-Trichloroethane 71-55-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

A 
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report 

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%) 

EP074E: Halogenated Aliphatic Compounds (QC Lot: 2897634) - continued 

EP074: Carbon Tetrachloride 56-23-5 0.5 mg/kg <0.5 <0.5 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP074: 1.2-Dichloroethane 107-06-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: Trichloroethene 79-01-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: 1.1.2-Trichloroethane 79-00-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: Tetrachloroethene 127-18-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: 1.1.1.2-Tetrachloroethane 630-20-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: 1.1.2.2-Tetrachloroethane 79-34-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP074: Vinyl chloride 75-01-4 5 mg/kg <4 <4 0.00 No Limit 

EP074F: Halogenated Aromatic Compounds (QC Lot: 2897634) 

EP074: Chlorobenzene 108-90-7 0.5 mg/kg <0.5 <0.5 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP074G: Trihalomethanes (QC Lot: 2897634) 

EP074: Chloroform 67-66-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP075(SIM)A: Phenolic Compounds (QC Lot: 2897716) 

EP075(SIM): Phenol 108-95-2 0.5 mg/kg <0.5 <0.5 0.00 No LimitAnonymousEM2003484-010 

EP075(SIM): 2-Methylphenol 95-48-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 4-Chloro-3-methylphenol 59-50-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 2.4.6-Trichlorophenol 88-06-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 2.4.5-Trichlorophenol 95-95-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 3- & 4-Methylphenol 1319-77-3 1 mg/kg <1 <1 0.00 No Limit 

EP075(SIM): Pentachlorophenol 87-86-5 2 mg/kg <2 <2 0.00 No Limit 

EP075(SIM): Phenol 108-95-2 0.5 mg/kg <0.5 <0.5 0.00 No LimitAnonymousEM2003484-001 

EP075(SIM): 2-Methylphenol 95-48-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 4-Chloro-3-methylphenol 59-50-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 2.4.6-Trichlorophenol 88-06-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 2.4.5-Trichlorophenol 95-95-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 3- & 4-Methylphenol 1319-77-3 1 mg/kg <1 <1 0.00 No Limit 

EP075(SIM): Pentachlorophenol 87-86-5 2 mg/kg <2 <2 0.00 No Limit 

EP075(SIM)A: Phenolic Compounds (QC Lot: 2903068) 

EP075(SIM): Phenol 108-95-2 0.5 mg/kg <0.5 <0.5 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP075(SIM): 2-Methylphenol 95-48-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 4-Chloro-3-methylphenol 59-50-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 2.4.6-Trichlorophenol 88-06-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 2.4.5-Trichlorophenol 95-95-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): 3- & 4-Methylphenol 1319-77-3 1 mg/kg <1 <1 0.00 No Limit 

EP075(SIM): Pentachlorophenol 87-86-5 2 mg/kg <2 <2 0.00 No Limit 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QC Lot: 2897716) 

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No LimitAnonymousEM2003484-010 

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

A 
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EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QC Lot: 2897716) - continued 

EM2003484-010 Anonymous EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3 

0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EM2003484-001 Anonymous EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg 1.1 1.0 12.8 No Limit 

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg 1.1 1.0 0.00 No Limit 

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg 0.6 0.5 0.00 No Limit 

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg 0.6 <0.5 0.00 No Limit 

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3 

0.5 mg/kg 0.6 <0.5 0.00 No Limit 

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg 0.5 <0.5 0.00 No Limit 

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QC Lot: 2903068) 

EM2003501-001 SB1_0.4-0.6 EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg 1.0 0.7 27.4 No Limit 

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg 1.1 0.8 28.7 No Limit 

A 
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EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QC Lot: 2903068) - continued 

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg 0.6 <0.5 20.6 No LimitSB1_0.4-0.6EM2003501-001 

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg 0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3 

0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP080/071: Total Petroleum Hydrocarbons (QC Lot: 2897635) 

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP080/071: Total Petroleum Hydrocarbons (QC Lot: 2897717) 

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitAnonymousEM2003484-001 

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit 

EP071: C10 - C36 Fraction (sum) ---- 50 mg/kg <50 <50 0.00 No Limit 

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitAnonymousEM2003484-010 

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit 

EP071: C10 - C36 Fraction (sum) ---- 50 mg/kg <50 <50 0.00 No Limit 

EP080/071: Total Petroleum Hydrocarbons (QC Lot: 2903051) 

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 <10 0.00 No LimitQC4EM2003501-019 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QC Lot: 2897635) 

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QC Lot: 2897717) 

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitAnonymousEM2003484-001 

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit 

EP071: >C10 - C40 Fraction (sum) ---- 50 mg/kg <50 <50 0.00 No Limit 

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 <100 0.00 No LimitAnonymousEM2003484-010 

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 <100 0.00 No Limit 

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 <50 0.00 No Limit 

EP071: >C10 - C40 Fraction (sum) ---- 50 mg/kg <50 <50 0.00 No Limit 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QC Lot: 2903051) 

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 <10 0.00 No LimitQC4EM2003501-019 

EP080: BTEXN (QC Lot: 2897635) 

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

A 
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report 

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%) 

EP080: BTEXN (QC Lot: 2897635) - continued 

EP080: meta- & para-Xylene 108-38-3 

106-42-3 

0.5 mg/kg <0.5 <0.5 0.00 No LimitSB1_0.4-0.6EM2003501-001 

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP080: Naphthalene 91-20-3 1 mg/kg <1 <1 0.00 No Limit 

EP080: BTEXN (QC Lot: 2903051) 

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 <0.2 0.00 No LimitQC4EM2003501-019 

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP080: meta- & para-Xylene 108-38-3 

106-42-3 

0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 <0.5 0.00 No Limit 

EP080: Naphthalene 91-20-3 1 mg/kg 3 8 99.8 No Limit 

EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 2898241) 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0002 <0.0002 0.00 No LimitAnonymousEM2003484-003 

EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit 

EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0005 <0.0005 0.00 No LimitSB3_1.0-1.2EM2003501-005 

EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 2908548) 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0005 <0.0005 0.00 No LimitSB4_1.0-1.2EM2003501-007 

EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 2898241) 

EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 <0.0002 0.00 No LimitAnonymousEM2003484-003 

EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit 

EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit 

EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 <0.0002 0.00 No Limit 

EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 <0.001 0.00 No Limit 

EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0005 <0.0005 0.00 No LimitSB3_1.0-1.2EM2003501-005 

EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 <0.001 0.00 No Limit 

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 2908548) 

EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0005 <0.0005 0.00 No LimitSB4_1.0-1.2EM2003501-007 

EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0005 <0.0005 0.00 No Limit 

A 
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Sub-Matrix: SOIL Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%) 

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 2908548) - continued 

EM2003501-007 SB4_1.0-1.2 EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 <0.001 0.00 No Limit 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 2898241) 

EM2003484-003 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 

FTS) 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 

FTS) 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 

FTS) 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 

FTS) 

EM2003501-005 SB3_1.0-1.2 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 

FTS) 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 

FTS) 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 

FTS) 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 

FTS) 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 2908548) 

757124-72-4 

27619-97-2 

39108-34-4 

120226-60-0 

757124-72-4 

27619-97-2 

39108-34-4 

120226-60-0 

0.0005 

0.0005 

0.0005 

0.0005 

0.0005 

0.0005 

0.0005 

0.0005 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

<0.0005 <0.0005 0.00 

<0.0005 <0.0005 0.00 

<0.0005 <0.0005 0.00 

<0.0005 <0.0005 0.00 

<0.0005 <0.0005 0.00 

<0.0005 <0.0005 0.00 

<0.0005 <0.0005 0.00 

<0.0005 <0.0005 0.00 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

EM2003501-007 SB4_1.0-1.2 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 

FTS) 

757124-72-4 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 

FTS) 

27619-97-2 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 

FTS) 

39108-34-4 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 

FTS) 

120226-60-0 0.0005 mg/kg <0.0005 <0.0005 0.00 No Limit 

Sub-Matrix: WATER Laboratory Duplicate (DUP) Report 

Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%) 

EG020T: Total Metals by ICP-MS (QC Lot: 2894860) 

EM2003112-001 Anonymous EG020A-T: Cadmium 

EG020A-T: Arsenic 

EG020A-T: Chromium 

EG020A-T: Copper 

EG020A-T: Lead 

EG020A-T: Nickel 

EG020A-T: Zinc 

7440-43-9 

7440-38-2 

7440-47-3 

7440-50-8 

7439-92-1 

7440-02-0 

7440-66-6 

0.0001 

0.001 

0.001 

0.001 

0.001 

0.001 

0.005 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

<0.0001 <0.0001 0.00 

0.004 0.004 0.00 

0.002 0.002 0.00 

0.008 0.008 0.00 

<0.001 <0.001 0.00 

0.002 0.002 0.00 

0.024 0.020 16.9 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

EM2003349-007 Anonymous EG020A-T: Cadmium 

EG020A-T: Arsenic 

EG020A-T: Chromium 

7440-43-9 

7440-38-2 

7440-47-3 

0.0001 

0.001 

0.001 

mg/L 

mg/L 

mg/L 

<0.0001 <0.0001 0.00 

<0.001 <0.001 0.00 

<0.001 <0.001 0.00 

No Limit 

No Limit 

No Limit 

A 
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Sub-Matrix: WATER Laboratory Duplicate (DUP) Report 

Original Result RPD (%)Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Duplicate Result Recovery Limits (%) 

EG020T: Total Metals by ICP-MS (QC Lot: 2894860) - continued 

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 <0.001 0.00 No LimitAnonymousEM2003349-007 

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 <0.001 0.00 No Limit 

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 <0.001 0.00 No Limit 

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 <0.005 0.00 No Limit 

EG035T: Total Recoverable Mercury by FIMS (QC Lot: 2893827) 

EG035T: Mercury 7439-97-6 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymousEM2003485-002 

EG035T: Mercury 7439-97-6 0.0001 mg/L <0.0001 <0.0001 0.00 No LimitAnonymousEM2003512-005 

EP080/071: Total Petroleum Hydrocarbons (QC Lot: 2893501) 

EP071: C15 - C28 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymousEM2003542-001 

EP071: C10 - C14 Fraction ---- 50 µg/L <50 <50 0.00 No Limit 

EP071: C29 - C36 Fraction ---- 50 µg/L <50 <50 0.00 No Limit 

EP080/071: Total Petroleum Hydrocarbons (QC Lot: 2894628) 

EP080: C6 - C9 Fraction ---- 20 µg/L <20 <20 0.00 No LimitAnonymousEM2003112-001 

EP080: C6 - C9 Fraction ---- 20 µg/L 1020 890 14.4 0% - 20%AnonymousEM2003563-003 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QC Lot: 2893501) 

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 <100 0.00 No LimitAnonymousEM2003542-001 

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 <100 0.00 No Limit 

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 <100 0.00 No Limit 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QC Lot: 2894628) 

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 <20 0.00 No LimitAnonymousEM2003112-001 

EP080: C6 - C10 Fraction C6_C10 20 µg/L 1010 870 14.6 0% - 20%AnonymousEM2003563-003 

EP080: BTEXN (QC Lot: 2894628) 

EP080: Benzene 71-43-2 1 µg/L <1 <1 0.00 No LimitAnonymousEM2003112-001 

EP080: Toluene 108-88-3 2 µg/L <2 <2 0.00 No Limit 

EP080: Ethylbenzene 100-41-4 2 µg/L <2 <2 0.00 No Limit 

EP080: meta- & para-Xylene 108-38-3 

106-42-3 

2 µg/L <2 <2 0.00 No Limit 

EP080: ortho-Xylene 95-47-6 2 µg/L <2 <2 0.00 No Limit 

EP080: Naphthalene 91-20-3 5 µg/L <5 <5 0.00 No Limit 

EP080: Benzene 71-43-2 1 µg/L 17 16 0.00 0% - 50%AnonymousEM2003563-003 

EP080: Toluene 108-88-3 2 µg/L 87 78 10.3 0% - 20% 

EP080: Ethylbenzene 100-41-4 2 µg/L 24 21 12.0 0% - 50% 

EP080: meta- & para-Xylene 108-38-3 

106-42-3 

2 µg/L 122 108 11.7 0% - 20% 

EP080: ortho-Xylene 95-47-6 2 µg/L 45 40 11.6 0% - 20% 

EP080: Naphthalene 91-20-3 5 µg/L 50 51 0.00 0% - 50% 

EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 2896571) 

EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 µg/L <0.01 <0.01 0.00 No LimitQC3EM2003501-018 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 µg/L <0.02 <0.02 0.00 No Limit 

A 
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Laboratory sample ID Client sample ID Method: Compound CAS Number LOR Unit Original Result Duplicate Result RPD (%) Recovery Limits (%) 

EP231A: Perfluoroalkyl Sulfonic Acids (QC Lot: 2896571) - continued 

EM2003501-018 QC3 EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 µg/L <0.02 <0.02 0.00 No Limit 

EM2003561-006 Anonymous EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 µg/L 0.06 0.07 0.00 No Limit 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 µg/L <0.02 <0.02 0.00 No Limit 

EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 µg/L 0.13 0.14 0.00 No Limit 

EP231B: Perfluoroalkyl Carboxylic Acids (QC Lot: 2896571) 

EM2003501-018 QC3 EP231X: Perfluorooctanoic acid (PFOA) 

EP231X: Perfluoropentanoic acid (PFPeA) 

EP231X: Perfluorohexanoic acid (PFHxA) 

EP231X: Perfluoroheptanoic acid (PFHpA) 

EP231X: Perfluorobutanoic acid (PFBA) 

EM2003561-006 Anonymous EP231X: Perfluorooctanoic acid (PFOA) 

EP231X: Perfluoropentanoic acid (PFPeA) 

EP231X: Perfluorohexanoic acid (PFHxA) 

EP231X: Perfluoroheptanoic acid (PFHpA) 

EP231X: Perfluorobutanoic acid (PFBA) 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QC Lot: 2896571) 

EM2003501-018 QC3 EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 

FTS) 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 

FTS) 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 

FTS) 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 

FTS) 

EM2003561-006 Anonymous EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 

FTS) 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 

FTS) 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 

FTS) 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 

FTS) 

335-67-1 

2706-90-3 

307-24-4 

375-85-9 

375-22-4 

335-67-1 

2706-90-3 

307-24-4 

375-85-9 

375-22-4 

757124-72-4 

27619-97-2 

39108-34-4 

120226-60-0 

757124-72-4 

27619-97-2 

39108-34-4 

120226-60-0 

0.01 

0.02 

0.02 

0.02 

0.1 

0.01 

0.02 

0.02 

0.02 

0.1 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

0.05 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

µg/L 

<0.01 <0.01 0.00 

<0.02 <0.02 0.00 

<0.02 <0.02 0.00 

<0.02 <0.02 0.00 

<0.1 <0.1 0.00 

0.01 0.01 0.00 

<0.02 <0.02 0.00 

0.02 0.02 0.00 

<0.02 <0.02 0.00 

<0.1 <0.1 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

<0.05 <0.05 0.00 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

No Limit 

A 
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Method Blank (MB) and Laboratory Control Spike (LCS) Report 

The quality control term Method / Laboratory Blank refers to an analyte free matrix to which all reagents are added in the same volumes or proportions as used in standard sample preparation. The purpose of this QC 

parameter is to monitor potential laboratory contamination. The quality control term Laboratory Control Spike (LCS) refers to a certified reference material, or a known interference free matrix spiked with target 

analytes. The purpose of this QC parameter is to monitor method precision and accuracy independent of sample matrix. Dynamic Recovery Limits are based on statistical evaluation of processed LCS. 

Sub-Matrix: SOIL Method Blank (MB) 

Report 

Laboratory Control Spike (LCS) Report 

Spike 

Concentration 

Spike Recovery (%) Recovery Limits (%) 

Method: Compound CAS Number LOR Unit Result LCS Low High 

EG005(ED093)T: Total Metals by ICP-AES (QCLot: 2899374) 

EG005T: Arsenic 7440-38-2 5 mg/kg <5 21.7 mg/kg 95.0 78.5 107 

EG005T: Beryllium 7440-41-7 1 mg/kg <1 5.63 mg/kg 102 85.4 114 

EG005T: Cadmium 7440-43-9 1 mg/kg <1 4.64 mg/kg 88.8 76.2 108 

EG005T: Lead 7439-92-1 5 mg/kg <5 40 mg/kg 91.6 78.4 106 

EG005T: Molybdenum 7439-98-7 2 mg/kg <2 7.9 mg/kg 102 78.0 114 

EG005T: Nickel 7440-02-0 2 mg/kg <2 55 mg/kg 99.9 79.9 109 

EG005T: Selenium 7782-49-2 5 mg/kg <5 5.37 mg/kg 95.6 92.0 110 

EG005T: Silver 7440-22-4 2 mg/kg <2 2.1 mg/kg 93.5 80.0 108 

EG035T: Total Recoverable Mercury by FIMS (QCLot: 2899375) 

EG035T: Mercury 7439-97-6 0.1 mg/kg <0.1 2.57 mg/kg 97.5 76.9 110 

EG048: Hexavalent Chromium (Alkaline Digest) (QCLot: 2898723) 

EG048G: Hexavalent Chromium 18540-29-9 0.5 mg/kg <0.5 20 mg/kg 74.8 70.0 130 

EK026SF: Total CN by Segmented Flow Analyser (QCLot: 2899293) 

EK026SF: Total Cyanide 57-12-5 1 mg/kg <1 20 mg/kg 92.1 70.0 130 

EK028SF: Weak Acid Dissociable CN by Segmented Flow Analyser (QCLot: 2899295) 

EK028SF: Weak Acid Dissociable Cyanide ---- 1 mg/kg <1 20 mg/kg 93.5 70.0 130 

EK040T: Fluoride Total (QCLot: 2899314) 

EK040T: Fluoride 16984-48-8 40 mg/kg <40 400 mg/kg 93.5 75.2 110 

EP066: Polychlorinated Biphenyls (PCB) (QCLot: 2903065) 

EP066: Total Polychlorinated biphenyls ---- 0.1 mg/kg <0.1 1 mg/kg 129 63.2 133 

EP068A: Organochlorine Pesticides (OC) (QCLot: 2903066) 

EP068: alpha-BHC 319-84-6 0.05 mg/kg <0.05 0.5 mg/kg 84.6 71.8 126 

EP068: Hexachlorobenzene (HCB) 118-74-1 0.05 mg/kg <0.05 0.5 mg/kg 73.2 72.2 125 

EP068: beta-BHC 319-85-7 0.05 mg/kg <0.05 0.5 mg/kg 84.4 74.2 124 

EP068: gamma-BHC 58-89-9 0.05 mg/kg <0.05 0.5 mg/kg 82.0 69.1 124 

EP068: delta-BHC 319-86-8 0.05 mg/kg <0.05 0.5 mg/kg 82.2 65.1 125 

EP068: Heptachlor 76-44-8 0.05 mg/kg <0.05 0.5 mg/kg 81.2 66.6 122 

EP068: Aldrin 309-00-2 0.05 mg/kg <0.05 0.5 mg/kg 83.6 71.8 123 

EP068: Heptachlor epoxide 1024-57-3 0.05 mg/kg <0.05 0.5 mg/kg 82.9 71.1 124 

EP068: trans-Chlordane 5103-74-2 0.05 mg/kg <0.05 0.5 mg/kg 81.8 64.8 128 

EP068: alpha-Endosulfan 959-98-8 0.05 mg/kg <0.05 0.5 mg/kg 84.9 70.2 126 

EP068: cis-Chlordane 5103-71-9 0.05 mg/kg <0.05 0.5 mg/kg 80.7 72.1 124 

EP068: Dieldrin 60-57-1 0.05 mg/kg <0.05 0.5 mg/kg 81.8 68.0 122 

A 
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EP068A: Organochlorine Pesticides (OC) (QCLot: 2903066) - continued 

EP068: 4.4`-DDE 72-55-9 0.05 mg/kg <0.05 0.5 mg/kg 84.8 73.0 124 

EP068: Endrin 72-20-8 0.05 mg/kg <0.05 0.5 mg/kg 76.2 55.8 130 

EP068: beta-Endosulfan 33213-65-9 0.05 mg/kg <0.05 0.5 mg/kg 81.5 72.0 124 

EP068: 4.4`-DDD 72-54-8 0.05 mg/kg <0.05 0.5 mg/kg 81.5 72.0 127 

EP068: Endrin aldehyde 7421-93-4 0.05 mg/kg <0.05 0.5 mg/kg 83.2 66.3 131 

EP068: Endosulfan sulfate 1031-07-8 0.05 mg/kg <0.05 0.5 mg/kg 84.9 62.4 131 

EP068: 4.4`-DDT 50-29-3 0.2 mg/kg <0.2 0.5 mg/kg 81.6 55.4 130 

EP068B: Organophosphorus Pesticides (OP) (QCLot: 2903066) 

EP068: Chlorpyrifos 2921-88-2 0.05 mg/kg <0.05 0.5 mg/kg 83.0 67.4 126 

EP071 SG: Total Petroleum Hydrocarbons - Silica gel cleanup (QCLot: 2903067) 

EP071SG-S: C10 - C14 Fraction ---- 50 mg/kg <50 688 mg/kg 59.2 55.2 120 

EP071SG-S: C15 - C28 Fraction ---- 100 mg/kg <100 3100 mg/kg 77.7 70.9 137 

EP071SG-S: C29 - C36 Fraction ---- 100 mg/kg <100 1490 mg/kg 78.6 66.8 129 

EP071 SG: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Silica gel cleanup (QCLot: 2903067) 

EP071SG-S: >C10 - C16 Fraction ---- 50 mg/kg <50 1050 mg/kg 58.7 51.5 122 

EP071SG-S: >C16 - C34 Fraction ---- 100 mg/kg <100 3960 mg/kg 81.0 71.0 132 

EP071SG-S: >C34 - C40 Fraction ---- 100 mg/kg <100 280 mg/kg 78.6 50.8 119 

EP074A: Monocyclic Aromatic Hydrocarbons (QCLot: 2897634) 

EP074: Benzene 71-43-2 0.2 mg/kg <0.2 1 mg/kg 100 69.9 120 

EP074: Toluene 108-88-3 0.5 mg/kg <0.5 1 mg/kg 102 70.9 115 

EP074: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 1 mg/kg 108 69.8 114 

EP074: meta- & para-Xylene 108-38-3 

106-42-3 

0.5 mg/kg <0.5 2 mg/kg 108 69.2 118 

EP074: Styrene 100-42-5 0.5 mg/kg <0.5 1 mg/kg 110 69.8 115 

EP074: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 1 mg/kg 117 73.2 119 

EP074B: Oxygenated Compounds (QCLot: 2897634) 

EP074: 2-Butanone (MEK) 78-93-3 5 mg/kg <5 10 mg/kg 96.9 61.2 128 

EP074E: Halogenated Aliphatic Compounds (QCLot: 2897634) 

EP074: Vinyl chloride 75-01-4 5 mg/kg <5 10 mg/kg 103 46.0 138 

EP074: 1.1-Dichloroethene 75-35-4 0.5 mg/kg <0.5 1 mg/kg 88.6 61.7 119 

EP074: Methylene chloride 75-09-2 0.5 mg/kg <0.5 1 mg/kg 118 74.6 144 

EP074: 1.1.1-Trichloroethane 71-55-6 0.5 mg/kg <0.5 1 mg/kg 89.5 62.4 115 

EP074: Carbon Tetrachloride 56-23-5 0.5 mg/kg <0.5 1 mg/kg 87.6 57.7 112 

EP074: 1.2-Dichloroethane 107-06-2 0.5 mg/kg <0.5 1 mg/kg 88.9 73.0 116 

EP074: Trichloroethene 79-01-6 0.5 mg/kg <0.5 1 mg/kg 94.1 65.5 117 

EP074: 1.1.2-Trichloroethane 79-00-5 0.5 mg/kg <0.5 1 mg/kg 95.0 75.6 115 

EP074: Tetrachloroethene 127-18-4 0.5 mg/kg <0.5 1 mg/kg 99.3 62.6 116 

EP074: 1.1.1.2-Tetrachloroethane 630-20-6 0.5 mg/kg <0.5 1 mg/kg 90.2 63.2 105 

A 
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EP074E: Halogenated Aliphatic Compounds (QCLot: 2897634) - continued 

EP074: 1.1.2.2-Tetrachloroethane 79-34-5 0.5 mg/kg <0.5 1 mg/kg 117 72.3 127 

EP074F: Halogenated Aromatic Compounds (QCLot: 2897634) 

EP074: Chlorobenzene 108-90-7 0.5 mg/kg <0.5 1 mg/kg 111 72.8 112 

EP074G: Trihalomethanes (QCLot: 2897634) 

EP074: Chloroform 67-66-3 0.5 mg/kg <0.5 1 mg/kg 96.1 71.8 116 

EP075(SIM)A: Phenolic Compounds (QCLot: 2897716) 

EP075(SIM): Phenol 108-95-2 0.5 mg/kg <0.5 3 mg/kg 97.8 80.6 124 

EP075(SIM): 2-Methylphenol 95-48-7 0.5 mg/kg <0.5 3 mg/kg 96.6 82.4 124 

EP075(SIM): 3- & 4-Methylphenol 1319-77-3 1 mg/kg <1 6 mg/kg 96.7 80.9 128 

EP075(SIM): 4-Chloro-3-methylphenol 59-50-7 0.5 mg/kg <0.5 3 mg/kg 92.4 69.9 121 

EP075(SIM): 2.4.6-Trichlorophenol 88-06-2 0.5 mg/kg <0.5 3 mg/kg 85.3 63.9 120 

EP075(SIM): 2.4.5-Trichlorophenol 95-95-4 0.5 mg/kg <0.5 3 mg/kg 88.4 64.8 123 

EP075(SIM): Pentachlorophenol 87-86-5 2 mg/kg <2 6 mg/kg 58.2 20.0 117 

EP075(SIM)A: Phenolic Compounds (QCLot: 2903068) 

EP075(SIM): Phenol 108-95-2 0.5 mg/kg <0.5 3 mg/kg 86.9 80.6 124 

EP075(SIM): 2-Methylphenol 95-48-7 0.5 mg/kg <0.5 3 mg/kg 88.8 82.4 124 

EP075(SIM): 3- & 4-Methylphenol 1319-77-3 1 mg/kg <1 6 mg/kg 85.7 80.9 128 

EP075(SIM): 4-Chloro-3-methylphenol 59-50-7 0.5 mg/kg <0.5 3 mg/kg 81.9 69.9 121 

EP075(SIM): 2.4.6-Trichlorophenol 88-06-2 0.5 mg/kg <0.5 3 mg/kg 76.8 63.9 120 

EP075(SIM): 2.4.5-Trichlorophenol 95-95-4 0.5 mg/kg <0.5 3 mg/kg 89.1 64.8 123 

EP075(SIM): Pentachlorophenol 87-86-5 2 mg/kg <2 6 mg/kg 34.8 20.0 117 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QCLot: 2897716) 

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 3 mg/kg 101 84.6 128 

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 3 mg/kg 98.3 76.9 127 

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 3 mg/kg 101 85.3 128 

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 3 mg/kg 98.5 82.1 126 

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 3 mg/kg 110 85.4 133 

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 3 mg/kg 115 88.7 136 

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 3 mg/kg 112 83.4 136 

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 3 mg/kg 117 85.1 140 

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 3 mg/kg 112 80.7 130 

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 3 mg/kg 120 85.2 141 

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3 

0.5 mg/kg <0.5 3 mg/kg 90.0 68.5 120 

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 3 mg/kg 91.2 80.1 132 

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 3 mg/kg 89.0 67.4 120 

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 3 mg/kg 96.7 66.0 126 

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 3 mg/kg 97.7 65.4 127 

A 
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EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QCLot: 2897716) - continued 

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 3 mg/kg 95.3 67.8 127 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QCLot: 2903068) 

EP075(SIM): Naphthalene 91-20-3 0.5 mg/kg <0.5 3 mg/kg 90.9 84.6 128 

EP075(SIM): Acenaphthylene 208-96-8 0.5 mg/kg <0.5 3 mg/kg 90.7 76.9 127 

EP075(SIM): Acenaphthene 83-32-9 0.5 mg/kg <0.5 3 mg/kg 94.3 85.3 128 

EP075(SIM): Fluorene 86-73-7 0.5 mg/kg <0.5 3 mg/kg 90.3 82.1 126 

EP075(SIM): Phenanthrene 85-01-8 0.5 mg/kg <0.5 3 mg/kg 103 85.4 133 

EP075(SIM): Anthracene 120-12-7 0.5 mg/kg <0.5 3 mg/kg 113 88.7 136 

EP075(SIM): Fluoranthene 206-44-0 0.5 mg/kg <0.5 3 mg/kg 105 83.4 136 

EP075(SIM): Pyrene 129-00-0 0.5 mg/kg <0.5 3 mg/kg 109 85.1 140 

EP075(SIM): Benz(a)anthracene 56-55-3 0.5 mg/kg <0.5 3 mg/kg 105 80.7 130 

EP075(SIM): Chrysene 218-01-9 0.5 mg/kg <0.5 3 mg/kg 110 85.2 141 

EP075(SIM): Benzo(b+j)fluoranthene 205-99-2 

205-82-3 

0.5 mg/kg <0.5 3 mg/kg 87.0 68.5 120 

EP075(SIM): Benzo(k)fluoranthene 207-08-9 0.5 mg/kg <0.5 3 mg/kg 83.9 80.1 132 

EP075(SIM): Benzo(a)pyrene 50-32-8 0.5 mg/kg <0.5 3 mg/kg 82.2 67.4 120 

EP075(SIM): Indeno(1.2.3.cd)pyrene 193-39-5 0.5 mg/kg <0.5 3 mg/kg 88.2 66.0 126 

EP075(SIM): Dibenz(a.h)anthracene 53-70-3 0.5 mg/kg <0.5 3 mg/kg 88.5 65.4 127 

EP075(SIM): Benzo(g.h.i)perylene 191-24-2 0.5 mg/kg <0.5 3 mg/kg 88.4 67.8 127 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2897635) 

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 36 mg/kg 104 61.2 127 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2897717) 

EP071: C10 - C14 Fraction ---- 50 mg/kg <50 750 mg/kg 101 71.8 129 

EP071: C15 - C28 Fraction ---- 100 mg/kg <100 3040 mg/kg 103 83.9 125 

EP071: C29 - C36 Fraction ---- 100 mg/kg <100 1450 mg/kg 106 77.9 119 

EP071: C10 - C36 Fraction (sum) ---- 50 mg/kg <50 ---- ---- ---- ----

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2903051) 

EP080: C6 - C9 Fraction ---- 10 mg/kg <10 36 mg/kg 82.8 61.2 127 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2897635) 

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 45 mg/kg 102 59.5 125 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2897717) 

EP071: >C10 - C16 Fraction ---- 50 mg/kg <50 1090 mg/kg 100 72.2 128 

EP071: >C16 - C34 Fraction ---- 100 mg/kg <100 3930 mg/kg 103 82.1 122 

EP071: >C34 - C40 Fraction ---- 100 mg/kg <100 268 mg/kg 127 55.1 131 

EP071: >C10 - C40 Fraction (sum) ---- 50 mg/kg <50 ---- ---- ---- ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2903051) 

EP080: C6 - C10 Fraction C6_C10 10 mg/kg <10 45 mg/kg 80.5 59.5 125 

EP080: BTEXN (QCLot: 2897635) 

A 
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EP080: BTEXN (QCLot: 2897635) - continued 

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 2 mg/kg 92.6 62.7 119 

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 2 mg/kg 103 66.6 126 

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 2 mg/kg 104 66.3 124 

EP080: meta- & para-Xylene 108-38-3 

106-42-3 

0.5 mg/kg <0.5 4 mg/kg 115 67.5 128 

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 2 mg/kg 114 73.0 128 

EP080: Naphthalene 91-20-3 1 mg/kg <1 0.5 mg/kg 117 61.2 123 

EP080: BTEXN (QCLot: 2903051) 

EP080: Benzene 71-43-2 0.2 mg/kg <0.2 2 mg/kg 82.7 62.7 119 

EP080: Toluene 108-88-3 0.5 mg/kg <0.5 2 mg/kg 88.3 66.6 126 

EP080: Ethylbenzene 100-41-4 0.5 mg/kg <0.5 2 mg/kg 85.6 66.3 124 

EP080: meta- & para-Xylene 108-38-3 

106-42-3 

0.5 mg/kg <0.5 4 mg/kg 90.0 67.5 128 

EP080: ortho-Xylene 95-47-6 0.5 mg/kg <0.5 2 mg/kg 90.5 73.0 128 

EP080: Naphthalene 91-20-3 1 mg/kg <1 0.5 mg/kg 105 61.2 123 

EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 2898241) 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0002 0.00125 mg/kg 70.4 70.0 130 

EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 78.8 70.0 130 

EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 76.8 70.0 130 

EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 2908548) 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.0002 mg/kg <0.0002 0.00125 mg/kg 86.4 70.0 130 

EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 86.4 70.0 130 

EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 113 70.0 130 

EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 2898241) 

EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 0.00625 mg/kg 84.6 70.0 130 

EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 72.8 70.0 130 

EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 74.0 70.0 130 

EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 74.0 70.0 130 

EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 96.0 70.0 130 

EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 2908548) 

EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.001 mg/kg <0.001 0.00625 mg/kg 100 70.0 130 

EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.0002 mg/kg <0.0002 0.00125 mg/kg 118 70.0 130 

EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.0002 mg/kg <0.0002 0.00125 mg/kg 114 70.0 130 

EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.0002 mg/kg <0.0002 0.00125 mg/kg 119 70.0 130 

EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.0002 mg/kg <0.0002 0.00125 mg/kg 98.8 70.0 130 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 2898241) 

EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 85.6 70.0 130 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.0005 mg/kg <0.0005 0.00125 mg/kg 82.4 70.0 130 

A 
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EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 2898241) - continued 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 80.0 70.0 130 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.0005 mg/kg <0.0005 0.00125 mg/kg 92.0 70.0 130 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 2908548) 

EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 106 70.0 130 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.0005 mg/kg <0.0005 0.00125 mg/kg 108 70.0 130 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.0005 mg/kg <0.0005 0.00125 mg/kg 112 70.0 130 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.0005 mg/kg <0.0005 0.00125 mg/kg 116 70.0 130 
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EG020T: Total Metals by ICP-MS (QCLot: 2894860) 

EG020A-T: Arsenic 7440-38-2 0.001 mg/L <0.001 0.1 mg/L 105 89.2 113 

EG020A-T: Cadmium 7440-43-9 0.0001 mg/L <0.0001 0.1 mg/L 102 86.4 112 

EG020A-T: Chromium 7440-47-3 0.001 mg/L <0.001 0.1 mg/L 96.5 86.9 110 

EG020A-T: Copper 7440-50-8 0.001 mg/L <0.001 0.1 mg/L 103 86.9 109 

EG020A-T: Lead 7439-92-1 0.001 mg/L <0.001 0.1 mg/L 101 88.3 110 

EG020A-T: Nickel 7440-02-0 0.001 mg/L <0.001 0.1 mg/L 105 87.9 111 

EG020A-T: Zinc 7440-66-6 0.005 mg/L <0.005 0.1 mg/L 107 86.7 114 

EG035T: Total Recoverable Mercury by FIMS (QCLot: 2893827) 

EG035T: Mercury 7439-97-6 0.0001 mg/L <0.0001 0.01 mg/L 93.5 72.6 115 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2893501) 

EP071: C10 - C14 Fraction ---- 50 µg/L <50 3330 µg/L 102 44.8 125 

EP071: C15 - C28 Fraction ---- 100 µg/L <100 16500 µg/L 85.6 51.3 135 

EP071: C29 - C36 Fraction ---- 50 µg/L <50 7800 µg/L 82.2 49.4 134 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2894628) 

EP080: C6 - C9 Fraction ---- 20 µg/L <20 360 µg/L 116 65.5 129 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2893501) 

EP071: >C10 - C16 Fraction ---- 100 µg/L <100 5690 µg/L 94.2 47.3 129 

EP071: >C16 - C34 Fraction ---- 100 µg/L <100 20700 µg/L 84.3 50.4 133 

EP071: >C34 - C40 Fraction ---- 100 µg/L <100 1510 µg/L 79.6 45.2 136 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2894628) 

EP080: C6 - C10 Fraction C6_C10 20 µg/L <20 450 µg/L 110 64.3 126 

EP080: BTEXN (QCLot: 2894628) 

EP080: Benzene 71-43-2 1 µg/L <1 20 µg/L 102 69.8 124 

EP080: Toluene 108-88-3 2 µg/L <2 20 µg/L 117 73.6 126 

EP080: Ethylbenzene 100-41-4 2 µg/L <2 20 µg/L 116 72.0 126 
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EP080: BTEXN (QCLot: 2894628) - continued 

EP080: meta- & para-Xylene 108-38-3 

106-42-3 

2 µg/L <2 40 µg/L 125 71.5 132 

EP080: ortho-Xylene 95-47-6 2 µg/L <2 20 µg/L 121 76.5 132 

EP080: Naphthalene 91-20-3 5 µg/L <5 5 µg/L 103 70.5 127 

EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 2896571) 

EP231X: Perfluorobutane sulfonic acid (PFBS) 375-73-5 0.02 µg/L <0.02 0.25 µg/L 73.6 72.0 130 

EP231X: Perfluorohexane sulfonic acid (PFHxS) 355-46-4 0.02 µg/L <0.02 0.25 µg/L 80.8 68.0 131 

EP231X: Perfluorooctane sulfonic acid (PFOS) 1763-23-1 0.01 µg/L <0.01 0.25 µg/L 79.0 65.0 140 

EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 2896571) 

EP231X: Perfluorobutanoic acid (PFBA) 375-22-4 0.1 µg/L <0.1 1.25 µg/L 93.7 73.0 129 

EP231X: Perfluoropentanoic acid (PFPeA) 2706-90-3 0.02 µg/L <0.02 0.25 µg/L 74.4 72.0 129 

EP231X: Perfluorohexanoic acid (PFHxA) 307-24-4 0.02 µg/L <0.02 0.25 µg/L 75.0 72.0 129 

EP231X: Perfluoroheptanoic acid (PFHpA) 375-85-9 0.02 µg/L <0.02 0.25 µg/L 76.4 72.0 130 

EP231X: Perfluorooctanoic acid (PFOA) 335-67-1 0.01 µg/L <0.01 0.25 µg/L 107 71.0 133 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 2896571) 

EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 757124-72-4 0.05 µg/L <0.05 0.25 µg/L 88.0 63.0 143 

EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 27619-97-2 0.05 µg/L <0.05 0.25 µg/L 80.8 67.0 140 

EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 39108-34-4 0.05 µg/L <0.05 0.25 µg/L 80.0 67.0 138 

EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 120226-60-0 0.05 µg/L <0.05 0.25 µg/L 93.2 70.0 130 

Matrix Spike (MS) Report 
The quality control term Matrix Spike (MS) refers to an intralaboratory split sample spiked with a representative set of target analytes. The purpose of this QC parameter is to monitor potential matrix effects on 

analyte recoveries. Static Recovery Limits as per laboratory Data Quality Objectives (DQOs). Ideal recovery ranges stated may be waived in the event of sample matrix interference. 

Sub-Matrix: SOIL Matrix Spike (MS) Report 

Spike SpikeRecovery(%) Recovery Limits (%) 

Laboratory sample ID Client sample ID Method: Compound CAS Number Concentration MS Low High 

EG005(ED093)T: Total Metals by ICP-AES (QCLot: 2899374) 

EM2003501-002 SB1_1.0-1.2 

EG035T: Total Recoverable Mercury by FIMS (QCLot: 2899375) 

EG005T: Arsenic 7440-38-2 50 mg/kg 98.1 78.0 124 

EG005T: Cadmium 7440-43-9 50 mg/kg 96.0 84.0 116 

EG005T: Lead 7439-92-1 250 mg/kg 95.8 80.0 120 

EG005T: Nickel 7440-02-0 50 mg/kg 98.0 78.0 120 

EM2003501-002 SB1_1.0-1.2 

EG048: Hexavalent Chromium (Alkaline Digest) (QCLot: 2898723) 

EG035T: Mercury 7439-97-6 0.5 mg/kg # 126 76.0 116 

EM2003406-002 Anonymous 

EM2003406-002 Anonymous 

EG048G: Hexavalent Chromium 18540-29-9 20 mg/kg 60.5 58.0 114 

EG048G: Hexavalent Chromium 18540-29-9 20 mg/kg 70.6 58.0 114 

A 
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Sub-Matrix: SOIL Matrix Spike (MS) Report 

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number 

EK026SF: Total CN by Segmented Flow Analyser (QCLot: 2899293) 

AnonymousEM2003406-002 57-12-5EK026SF: Total Cyanide 99.940 mg/kg 13070.0 

EK028SF: Weak Acid Dissociable CN by Segmented Flow Analyser (QCLot: 2899295) 

SB1_1.0-1.2EM2003501-002 ----EK028SF: Weak Acid Dissociable Cyanide 90.640 mg/kg 13070.0 

EK040T: Fluoride Total (QCLot: 2899314) 

AnonymousEM2003406-002 16984-48-8EK040T: Fluoride # 57.0400 mg/kg 13070.0 

EP066: Polychlorinated Biphenyls (PCB) (QCLot: 2903065) 

SB1_1.0-1.2EM2003501-002 ----EP066: Total Polychlorinated biphenyls 1191 mg/kg 14444.0 

EP068A: Organochlorine Pesticides (OC) (QCLot: 2903066) 

SB1_1.0-1.2EM2003501-002 58-89-9EP068: gamma-BHC 76.10.5 mg/kg 13922.0 

76-44-8EP068: Heptachlor 76.70.5 mg/kg 13018.0 

309-00-2EP068: Aldrin 55.90.5 mg/kg 13623.0 

60-57-1EP068: Dieldrin 76.20.5 mg/kg 13642.0 

72-20-8EP068: Endrin 80.50.5 mg/kg 14623.0 

50-29-3EP068: 4.4`-DDT 70.30.5 mg/kg 13320.0 

EP071 SG: Total Petroleum Hydrocarbons - Silica gel cleanup (QCLot: 2903067) 

SB2_0.4-0.6EM2003501-003 ----EP071SG-S: C10 - C14 Fraction 104688 mg/kg 11056.0 

----EP071SG-S: C15 - C28 Fraction 1033100 mg/kg 10757.0 

----EP071SG-S: C29 - C36 Fraction 1031490 mg/kg 11262.0 

EP071 SG: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Silica gel cleanup (QCLot: 2903067) 

SB2_0.4-0.6EM2003501-003 ----EP071SG-S: >C10 - C16 Fraction 98.61050 mg/kg 10957.0 

----EP071SG-S: >C16 - C34 Fraction 1053960 mg/kg 11359.0 

----EP071SG-S: >C34 - C40 Fraction 77.6280 mg/kg 14468.0 

EP074A: Monocyclic Aromatic Hydrocarbons (QCLot: 2897634) 

SB1_1.0-1.2EM2003501-002 71-43-2EP074: Benzene 97.22 mg/kg 13751.0 

108-88-3EP074: Toluene 1002 mg/kg 14159.0 

EP074E: Halogenated Aliphatic Compounds (QCLot: 2897634) 

SB1_1.0-1.2EM2003501-002 75-35-4EP074: 1.1-Dichloroethene 87.22 mg/kg 14129.0 

79-01-6EP074: Trichloroethene 81.42 mg/kg 12650.0 

EP074F: Halogenated Aromatic Compounds (QCLot: 2897634) 

SB1_1.0-1.2EM2003501-002 108-90-7EP074: Chlorobenzene 99.72 mg/kg 13365.0 

EP075(SIM)A: Phenolic Compounds (QCLot: 2897716) 

AnonymousEM2003484-001 108-95-2EP075(SIM): Phenol 76.73 mg/kg 11763.0 

59-50-7EP075(SIM): 4-Chloro-3-methylphenol 70.43 mg/kg 12256.0 

87-86-5EP075(SIM): Pentachlorophenol 45.23 mg/kg 13915.3 

EP075(SIM)A: Phenolic Compounds (QCLot: 2903068) 

A 
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Sub-Matrix: SOIL Matrix Spike (MS) Report 

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number 

EP075(SIM)A: Phenolic Compounds (QCLot: 2903068) - continued 

SB2_0.4-0.6EM2003501-003 108-95-2EP075(SIM): Phenol 82.23 mg/kg 11763.0 

59-50-7EP075(SIM): 4-Chloro-3-methylphenol 61.03 mg/kg 12256.0 

87-86-5EP075(SIM): Pentachlorophenol 24.03 mg/kg 13915.3 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QCLot: 2897716) 

AnonymousEM2003484-001 83-32-9EP075(SIM): Acenaphthene 76.13 mg/kg 11767.0 

129-00-0EP075(SIM): Pyrene 76.83 mg/kg 14852.0 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons (QCLot: 2903068) 

SB2_0.4-0.6EM2003501-003 83-32-9EP075(SIM): Acenaphthene 87.93 mg/kg 11767.0 

129-00-0EP075(SIM): Pyrene 1143 mg/kg 14852.0 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2897635) 

SB1_1.0-1.2EM2003501-002 ----EP080: C6 - C9 Fraction 89.828 mg/kg 13142.0 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2897717) 

AnonymousEM2003484-002 ----EP071: C10 - C14 Fraction 91.8750 mg/kg 12353.0 

----EP071: C15 - C28 Fraction 88.53040 mg/kg 12470.0 

----EP071: C29 - C36 Fraction 87.61450 mg/kg 11864.0 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2903051) 

AnonymousEM2003529-003 ----EP080: C6 - C9 Fraction 69.028 mg/kg 13142.0 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2897635) 

SB1_1.0-1.2EM2003501-002 C6_C10EP080: C6 - C10 Fraction 87.833 mg/kg 12939.0 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2897717) 

AnonymousEM2003484-002 ----EP071: >C10 - C16 Fraction 89.71090 mg/kg 12365.0 

----EP071: >C16 - C34 Fraction 87.73930 mg/kg 12167.0 

----EP071: >C34 - C40 Fraction 82.0268 mg/kg 12644.0 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2903051) 

AnonymousEM2003529-003 C6_C10EP080: C6 - C10 Fraction 65.433 mg/kg 12939.0 

EP080: BTEXN (QCLot: 2897635) 

SB1_1.0-1.2EM2003501-002 71-43-2EP080: Benzene 87.72 mg/kg 13650.0 

108-88-3EP080: Toluene 99.22 mg/kg 13956.0 

EP080: BTEXN (QCLot: 2903051) 

AnonymousEM2003529-003 71-43-2EP080: Benzene 76.02 mg/kg 13650.0 

108-88-3EP080: Toluene 79.52 mg/kg 13956.0 

EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 2898241) 

AnonymousEM2003484-003 375-73-5EP231X: Perfluorobutane sulfonic acid (PFBS) 84.80.00125 mg/kg 13050.0 

355-46-4EP231X: Perfluorohexane sulfonic acid (PFHxS) 93.60.00125 mg/kg 13050.0 

1763-23-1EP231X: Perfluorooctane sulfonic acid (PFOS) 89.60.00125 mg/kg 13050.0 

A 
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Sub-Matrix: SOIL Matrix Spike (MS) Report 

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number 

EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 2908548) 

SB4_1.0-1.2EM2003501-007 375-73-5EP231X: Perfluorobutane sulfonic acid (PFBS) 76.00.00125 mg/kg 13050.0 

355-46-4EP231X: Perfluorohexane sulfonic acid (PFHxS) 72.00.00125 mg/kg 13050.0 

1763-23-1EP231X: Perfluorooctane sulfonic acid (PFOS) 1040.00125 mg/kg 13050.0 

EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 2898241) 

AnonymousEM2003484-003 375-22-4EP231X: Perfluorobutanoic acid (PFBA) 99.40.00625 mg/kg 13030.0 

2706-90-3EP231X: Perfluoropentanoic acid (PFPeA) 85.20.00125 mg/kg 13050.0 

307-24-4EP231X: Perfluorohexanoic acid (PFHxA) 92.40.00125 mg/kg 13050.0 

375-85-9EP231X: Perfluoroheptanoic acid (PFHpA) 86.40.00125 mg/kg 13050.0 

335-67-1EP231X: Perfluorooctanoic acid (PFOA) 1130.00125 mg/kg 13050.0 

EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 2908548) 

SB4_1.0-1.2EM2003501-007 375-22-4EP231X: Perfluorobutanoic acid (PFBA) 67.20.00625 mg/kg 13030.0 

2706-90-3EP231X: Perfluoropentanoic acid (PFPeA) 88.00.00125 mg/kg 13050.0 

307-24-4EP231X: Perfluorohexanoic acid (PFHxA) 68.00.00125 mg/kg 13050.0 

375-85-9EP231X: Perfluoroheptanoic acid (PFHpA) 92.00.00125 mg/kg 13050.0 

335-67-1EP231X: Perfluorooctanoic acid (PFOA) 84.00.00125 mg/kg 13050.0 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 2898241) 

AnonymousEM2003484-003 757124-72-4EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 1020.00125 mg/kg 13050.0 

27619-97-2EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 94.00.00125 mg/kg 13050.0 

39108-34-4EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 91.20.00125 mg/kg 13050.0 

120226-60-0EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 1070.00125 mg/kg 13050.0 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 2908548) 

SB4_1.0-1.2EM2003501-007 757124-72-4EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 84.00.00125 mg/kg 13050.0 

27619-97-2EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 84.00.00125 mg/kg 13050.0 

39108-34-4EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 80.00.00125 mg/kg 13050.0 

120226-60-0EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 64.00.00125 mg/kg 13050.0 

Sub-Matrix: WATER Matrix Spike (MS) Report 

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number 

EG020T: Total Metals by ICP-MS (QCLot: 2894860) 

AnonymousEM2003112-001 7440-38-2EG020A-T: Arsenic 1031 mg/L 11882.0 

7440-43-9EG020A-T: Cadmium 1020.25 mg/L 12975.0 

7440-47-3EG020A-T: Chromium 99.31 mg/L 11880.0 

7440-50-8EG020A-T: Copper 1011 mg/L 11581.0 

7439-92-1EG020A-T: Lead 1081 mg/L 12183.0 

7440-02-0EG020A-T: Nickel 98.41 mg/L 11880.0 

7440-66-6EG020A-T: Zinc 1001 mg/L 11674.0 

EG035T: Total Recoverable Mercury by FIMS (QCLot: 2893827) 

A 



Page : 22 of 22 
Work Order : EM2003501 

Client : Jones Environmental 

Project : JE10122 

Sub-Matrix: WATER Matrix Spike (MS) Report 

SpikeRecovery(%) Recovery Limits (%)Spike 

HighLowMSConcentrationLaboratory sample ID Client sample ID Method: Compound CAS Number 

EG035T: Total Recoverable Mercury by FIMS (QCLot: 2893827) - continued 

AnonymousEM2003498-006 7439-97-6EG035T: Mercury 84.80.01 mg/L 13070.0 

EP080/071: Total Petroleum Hydrocarbons (QCLot: 2894628) 

AnonymousEM2003112-002 ----EP080: C6 - C9 Fraction 122280 µg/L 12543.0 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions (QCLot: 2894628) 

AnonymousEM2003112-002 C6_C10EP080: C6 - C10 Fraction # 124330 µg/L 12244.0 

EP080: BTEXN (QCLot: 2894628) 

AnonymousEM2003112-002 71-43-2EP080: Benzene 11920 µg/L 13068.0 

108-88-3EP080: Toluene 12520 µg/L 13272.0 

EP231A: Perfluoroalkyl Sulfonic Acids (QCLot: 2896571) 

QC6EM2003501-020 375-73-5EP231X: Perfluorobutane sulfonic acid (PFBS) 76.00.25 µg/L 13050.0 

355-46-4EP231X: Perfluorohexane sulfonic acid (PFHxS) 89.20.25 µg/L 13050.0 

1763-23-1EP231X: Perfluorooctane sulfonic acid (PFOS) 89.40.25 µg/L 13050.0 

EP231B: Perfluoroalkyl Carboxylic Acids (QCLot: 2896571) 

QC6EM2003501-020 375-22-4EP231X: Perfluorobutanoic acid (PFBA) 99.81.25 µg/L 13050.0 

2706-90-3EP231X: Perfluoropentanoic acid (PFPeA) 75.00.25 µg/L 13050.0 

307-24-4EP231X: Perfluorohexanoic acid (PFHxA) 76.20.25 µg/L 13050.0 

375-85-9EP231X: Perfluoroheptanoic acid (PFHpA) 77.20.25 µg/L 13050.0 

335-67-1EP231X: Perfluorooctanoic acid (PFOA) 1120.25 µg/L 13050.0 

EP231D: (n:2) Fluorotelomer Sulfonic Acids (QCLot: 2896571) 

QC6EM2003501-020 757124-72-4EP231X: 4:2 Fluorotelomer sulfonic acid (4:2 FTS) 91.00.25 µg/L 13050.0 

27619-97-2EP231X: 6:2 Fluorotelomer sulfonic acid (6:2 FTS) 82.20.25 µg/L 13050.0 

39108-34-4EP231X: 8:2 Fluorotelomer sulfonic acid (8:2 FTS) 83.40.25 µg/L 13050.0 

120226-60-0EP231X: 10:2 Fluorotelomer sulfonic acid (10:2 FTS) 89.60.25 µg/L 13050.0 

A 



Environmental 

QA/QC Compliance Assessment to assist with Quality Review 
Work Order : EM2003501 Page : 1 of 14 

Client : Jones Environmental Laboratory : Environmental Division Melbourne 

Contact : PATRICIA JONES Telephone : +6138549 9644 

Project : JE10122 Date Samples Received : 03-Mar-2020 

Site : ---- Issue Date : 13-Mar-2020 

Sampler : RUSSELL JONES No. of samples received : 21 

Order number : ---- No. of samples analysed : 21 

This report is automatically generated by the ALS LIMS through interpretation of the ALS Quality Control Report and several Quality Assurance parameters measured by ALS. This automated 

reporting highlights any non-conformances, facilitates faster and more accurate data validation and is designed to assist internal expert and external Auditor review. Many components of this 

report contribute to the overall DQO assessment and reporting for guideline compliance. 

Brief method summaries and references are also provided to assist in traceability. 

Summary of Outliers 

Outliers : Quality Control Samples 

This report highlights outliers flagged in the Quality Control (QC) Report. 

••NO Method Blank value outliers occur. 

••NO Duplicate outliers occur. 

••NO Laboratory Control outliers occur. 

••Matrix Spike outliers exist - please see following pages for full details. 

••For all regular sample matrices, NO surrogate recovery outliers occur. 

Outliers : Analysis Holding Time Compliance 

••NO Analysis Holding Time Outliers exist. 

Outliers : Frequency of Quality Control Samples 

••Quality Control Sample Frequency Outliers exist - please see following pages for full details. 

R I G H T S O L U T I O N S |  R I G H T P A R T N E R 
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Outliers : Quality Control Samples 

Duplicates, Method Blanks, Laboratory Control Samples and Matrix Spikes 

Matrix: SOIL 

Compound Group Name Laboratory Sample ID Client Sample ID Analyte CAS Number Data Limits Comment 

Matrix Spike (MS) Recoveries 

EG035T: Total Recoverable Mercury by FIMS EM2003501--002 SB1_1.0-1.2 Mercury 7439-97-6 126 % 76.0-116% Recovery greater than upper data 

quality objective 

EK040T: Fluoride Total EM2003406--002 Anonymous Fluoride 16984-48-8 57.0 % 70.0-130% Recovery less than lower data quality 

objective 

Matrix: WATER 

Compound Group Name Laboratory Sample ID Client Sample ID Analyte CAS Number Data Limits Comment 

Matrix Spike (MS) Recoveries 

EP080/071: Total Recoverable Hydrocarbons - NEPM 2 EM2003112--002013 Fractions Anonymous C6 - C10 Fraction C6_C10 124 % 44.0-122% Recovery greater than upper data 

quality objective 

Outliers : Frequency of Quality Control Samples 

Matrix: WATER 

Quality Control Sample Type Count Rate (%) Quality Control Specification 

Method QC Regular Actual Expected 

Laboratory Duplicates (DUP) 

TRH - Semivolatile Fraction 1 14 7.14  10.00 NEPM 2013 B3 & ALS QC Standard 

Matrix Spikes (MS) 

TRH - Semivolatile Fraction 0 14 0.00  5.00 NEPM 2013 B3 & ALS QC Standard 

Analysis Holding Time Compliance 
If samples are identified below as having been analysed or extracted outside of recommended holding times, this should be taken into consideration when interpreting results. 

This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times (referencing USEPA SW 846, APHA, AS and NEPM) based on the sample container 

provided. Dates reported represent first date of extraction or analysis and preclude subsequent dilutions and reruns. A listing of breaches (if any) is provided herein. 

Holding time for leachate methods (e.g. TCLP) vary according to the analytes reported. Assessment compares the leach date with the shortest analyte holding time for the equivalent soil method. These are: organics 

14 days, mercury 28 days & other metals 180 days. A recorded breach does not guarantee a breach for all non-volatile parameters. 

Holding times for VOC in soils vary according to analytes of interest. Vinyl Chloride and Styrene holding time is 7 days; others 14 days. A recorded breach does not guarantee a breach for all VOC analytes and 

should be verified in case the reported breach is a false positive or Vinyl Chloride and Styrene are not key analytes of interest/concern. 

Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

Method Sample Date Extraction / Preparation Analysis 

Container / Client Sample ID(s) Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

A 
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

Method 

Container / Client Sample ID(s) 

Sample Date Extraction / Preparation Analysis 

Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

EA055: Moisture Content (Dried @ 105-110°C) 

HDPE Soil Jar (EA055) 

HA1, 

HA3, 

SED2, 

SED4 

HA2, 

SED1, 

SED3, 

01-Mar-2020 ---- ---- ---- 09-Mar-2020 15-Mar-2020 ü

Soil Glass Jar - Unpreserved (EA055) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2, 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

QC4 

01-Mar-2020 ---- ---- ---- 06-Mar-2020 15-Mar-2020 ü

EA200: AS 4964 - 2004 Identification of Asbestos in Soils 

Snap Lock Bag (EA200) 

SB1_0.4-0.6, 

SB4_0.4-0.6, 

HA2, 

SB3_0.4-0.6, 

HA1, 

HA3 

01-Mar-2020 ---- ---- ---- 04-Mar-2020 28-Aug-2020 ü

EG005(ED093)T: Total Metals by ICP-AES 

Soil Glass Jar - Unpreserved (EG005T) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 11-Mar-2020 28-Aug-2020 ü 11-Mar-2020 28-Aug-2020 ü

EG035T: Total Recoverable Mercury by FIMS 

Soil Glass Jar - Unpreserved (EG035T) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 11-Mar-2020 29-Mar-2020 ü 11-Mar-2020 29-Mar-2020 ü

EG048: Hexavalent Chromium (Alkaline Digest) 

Soil Glass Jar - Unpreserved (EG048G) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 07-Mar-2020 29-Mar-2020 ü 10-Mar-2020 14-Mar-2020 ü

EK026SF: Total CN by Segmented Flow Analyser 

Soil Glass Jar - Unpreserved (EK026SF) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 07-Mar-2020 15-Mar-2020 ü 07-Mar-2020 21-Mar-2020 ü

A 
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

Method Sample Date Extraction / Preparation Analysis 

Container / Client Sample ID(s) Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

EK028SF: Weak Acid Dissociable CN by Segmented Flow Analyser 

Soil Glass Jar - Unpreserved (EK028SF) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 07-Mar-2020 15-Mar-2020 ü 07-Mar-2020 21-Mar-2020 ü

EK040T: Fluoride Total 

Soil Glass Jar - Unpreserved (EK040T) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 06-Mar-2020 29-Mar-2020 ü 11-Mar-2020 29-Mar-2020 ü

EP066: Polychlorinated Biphenyls (PCB) 

Soil Glass Jar - Unpreserved (EP066) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 19-Apr-2020 ü

EP068A: Organochlorine Pesticides (OC) 

Soil Glass Jar - Unpreserved (EP068) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 19-Apr-2020 ü

EP068B: Organophosphorus Pesticides (OP) 

Soil Glass Jar - Unpreserved (EP068) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 19-Apr-2020 ü

EP071 SG: Total Recoverable Hydrocarbons - NEPM 2013 Fractions - Silica gel cleanup 

Soil Glass Jar - Unpreserved (EP071SG-S) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 19-Apr-2020 ü

EP071 SG-S: Total Petroleum Hydrocarbons in Soil - Silica gel cleanup 

Soil Glass Jar - Unpreserved (EP071SG-S) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 19-Apr-2020 ü

A 
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

Method Sample Date Extraction / Preparation Analysis 

Container / Client Sample ID(s) Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

EP074A: Monocyclic Aromatic Hydrocarbons 

Soil Glass Jar - Unpreserved (EP074) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 06-Mar-2020 08-Mar-2020 ü 06-Mar-2020 08-Mar-2020 ü

EP074B: Oxygenated Compounds 

Soil Glass Jar - Unpreserved (EP074) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 06-Mar-2020 08-Mar-2020 ü 06-Mar-2020 08-Mar-2020 ü

EP074E: Halogenated Aliphatic Compounds 

Soil Glass Jar - Unpreserved (EP074) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 06-Mar-2020 08-Mar-2020 ü 06-Mar-2020 08-Mar-2020 ü

EP074F: Halogenated Aromatic Compounds 

Soil Glass Jar - Unpreserved (EP074) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 06-Mar-2020 08-Mar-2020 ü 06-Mar-2020 08-Mar-2020 ü

EP074G: Trihalomethanes 

Soil Glass Jar - Unpreserved (EP074) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 06-Mar-2020 08-Mar-2020 ü 06-Mar-2020 08-Mar-2020 ü

EP075(SIM)A: Phenolic Compounds 

Soil Glass Jar - Unpreserved (EP075(SIM)) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

SB4_1.0-1.2 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 19-Apr-2020 ü

A 
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

Method Sample Date Extraction / Preparation Analysis 

Container / Client Sample ID(s) Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons 

Soil Glass Jar - Unpreserved (EP075(SIM)) 

QC4 01-Mar-2020 06-Mar-2020 15-Mar-2020 ü 06-Mar-2020 15-Apr-2020 ü
Soil Glass Jar - Unpreserved (EP075(SIM)) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2 

01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 19-Apr-2020 ü

EP080/071: Total Petroleum Hydrocarbons 

Soil Glass Jar - Unpreserved (EP071) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2, QC4 

01-Mar-2020 06-Mar-2020 15-Mar-2020 ü 06-Mar-2020 15-Apr-2020 ü

Soil Glass Jar - Unpreserved (EP080) 

QC4 01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 15-Mar-2020 ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions 

Soil Glass Jar - Unpreserved (EP071) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

SB4_1.0-1.2, QC4 

01-Mar-2020 06-Mar-2020 15-Mar-2020 ü 06-Mar-2020 15-Apr-2020 ü

Soil Glass Jar - Unpreserved (EP080) 

QC4 01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 15-Mar-2020 ü
EP080: BTEXN 

Soil Glass Jar - Unpreserved (EP080) 

QC4 01-Mar-2020 10-Mar-2020 15-Mar-2020 ü 10-Mar-2020 15-Mar-2020 ü
EP231A: Perfluoroalkyl Sulfonic Acids 

HDPE Soil Jar (EP231X) 

SB1_0.4-0.6, SB1_1.0-1.2, 

SB2_0.4-0.6, SB3_0.4-0.6, 

SB3_1.0-1.2, SB4_0.4-0.6, 

HA1, HA2, 

HA3, SED1, 

SED2, SED3, 

SED4 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 15-Apr-2020 ü

HDPE Soil Jar (EP231X) 

SB4_1.0-1.2 01-Mar-2020 11-Mar-2020 28-Aug-2020 ü 11-Mar-2020 20-Apr-2020 ü

A 
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Matrix: SOIL Evaluation: û = Holding time breach ; ü = Within holding time. 

Method Sample Date Extraction / Preparation Analysis 

Container / Client Sample ID(s) Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

EP231B: Perfluoroalkyl Carboxylic Acids 

HDPE Soil Jar (EP231X) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

HA1, 

HA3, 

SED2, 

SED4 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

HA2, 

SED1, 

SED3, 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 15-Apr-2020 ü

HDPE Soil Jar (EP231X) 

SB4_1.0-1.2 01-Mar-2020 11-Mar-2020 28-Aug-2020 ü 11-Mar-2020 20-Apr-2020 ü
EP231D: (n:2) Fluorotelomer Sulfonic Acids 

HDPE Soil Jar (EP231X) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

HA1, 

HA3, 

SED2, 

SED4 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

HA2, 

SED1, 

SED3, 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 15-Apr-2020 ü

HDPE Soil Jar (EP231X) 

SB4_1.0-1.2 01-Mar-2020 11-Mar-2020 28-Aug-2020 ü 11-Mar-2020 20-Apr-2020 ü
EP231P: PFAS Sums 

HDPE Soil Jar (EP231X) 

SB1_0.4-0.6, 

SB2_0.4-0.6, 

SB3_1.0-1.2, 

HA1, 

HA3, 

SED2, 

SED4 

SB1_1.0-1.2, 

SB3_0.4-0.6, 

SB4_0.4-0.6, 

HA2, 

SED1, 

SED3, 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 15-Apr-2020 ü

HDPE Soil Jar (EP231X) 

SB4_1.0-1.2 01-Mar-2020 11-Mar-2020 28-Aug-2020 ü 11-Mar-2020 20-Apr-2020 ü
Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

Method Sample Date Extraction / Preparation Analysis 

Container / Client Sample ID(s) Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

EG020T: Total Metals by ICP-MS 

Clear Plastic Bottle - Nitric Acid; Unspecified (EG020A-T) 

QC6 01-Mar-2020 05-Mar-2020 28-Aug-2020 ü 05-Mar-2020 28-Aug-2020 ü
EG035T: Total Recoverable Mercury by FIMS 

Clear Plastic Bottle - Nitric Acid; Unspecified (EG035T) 

QC6 01-Mar-2020 ---- ---- ---- 04-Mar-2020 29-Mar-2020 ü

A 
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Matrix: WATER Evaluation: û = Holding time breach ; ü = Within holding time. 

Method 

Container / Client Sample ID(s) 

Sample Date Extraction / Preparation Analysis 

Date extracted Due for extraction Evaluation Date analysed Due for analysis Evaluation 

EP080/071: Total Petroleum Hydrocarbons 

Amber Glass Bottle - Unpreserved (EP071) 

QC6 01-Mar-2020 04-Mar-2020 08-Mar-2020 ü 05-Mar-2020 13-Apr-2020 ü
Amber VOC Vial - Sulfuric Acid (EP080) 

QC6, QC7 01-Mar-2020 05-Mar-2020 15-Mar-2020 ü 05-Mar-2020 15-Mar-2020 ü
EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions 

Amber Glass Bottle - Unpreserved (EP071) 

QC6 01-Mar-2020 04-Mar-2020 08-Mar-2020 ü 05-Mar-2020 13-Apr-2020 ü
Amber VOC Vial - Sulfuric Acid (EP080) 

QC6, QC7 01-Mar-2020 05-Mar-2020 15-Mar-2020 ü 05-Mar-2020 15-Mar-2020 ü
EP080: BTEXN 

Amber VOC Vial - Sulfuric Acid (EP080) 

QC6, QC7 01-Mar-2020 05-Mar-2020 15-Mar-2020 ü 05-Mar-2020 15-Mar-2020 ü
EP231A: Perfluoroalkyl Sulfonic Acids 

HDPE (no PTFE) (EP231X) 

SW1, SW2, 

QC1, QC3, 

QC6 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 28-Aug-2020 ü

EP231B: Perfluoroalkyl Carboxylic Acids 

HDPE (no PTFE) (EP231X) 

SW1, SW2, 

QC1, QC3, 

QC6 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 28-Aug-2020 ü

EP231D: (n:2) Fluorotelomer Sulfonic Acids 

HDPE (no PTFE) (EP231X) 

SW1, SW2, 

QC1, QC3, 

QC6 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 28-Aug-2020 ü

EP231P: PFAS Sums 

HDPE (no PTFE) (EP231X) 

SW1, SW2, 

QC1, QC3, 

QC6 

01-Mar-2020 06-Mar-2020 28-Aug-2020 ü 09-Mar-2020 28-Aug-2020 ü

A 



Page : 9 of 14 
Work Order : EM2003501 

Client : Jones Environmental 

Project : JE10122 

Quality Control Parameter Frequency Compliance 
The following report summarises the frequency of laboratory QC samples analysed within the analytical lot(s) in which the submitted sample(s) was(were) processed. Actual rate should be greater than or equal to 

the expected rate. A listing of breaches is provided in the Summary of Outliers. 

Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control Sample Type 

Analytical Methods 

Laboratory Duplicates (DUP) 

Hexavalent Chromium by Alkaline Digestion and DA Finish 

Moisture Content 

PAH/Phenols (SIM) 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS 

Pesticides by GCMS 

Polychlorinated Biphenyls (PCB) 

Total Cyanide by Segmented Flow Analyser 

Total Fluoride 

Total Mercury by FIMS 

Total Metals by ICP-AES 

TRH - Semivolatile Fraction 

TRH - Semivolatile Fraction (Silica Gel Clean Up) 

TRH Volatiles/BTEX 

Volatile Organic Compounds 

WAD Cyanide by Segmented Flow Analyser 

Laboratory Control Samples (LCS) 

Hexavalent Chromium by Alkaline Digestion and DA Finish 

PAH/Phenols (SIM) 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS 

Pesticides by GCMS 

Polychlorinated Biphenyls (PCB) 

Total Cyanide by Segmented Flow Analyser 

Total Fluoride 

Total Mercury by FIMS 

Total Metals by ICP-AES 

TRH - Semivolatile Fraction 

TRH - Semivolatile Fraction (Silica Gel Clean Up) 

TRH Volatiles/BTEX 

Volatile Organic Compounds 

WAD Cyanide by Segmented Flow Analyser 

Method Blanks (MB) 

Hexavalent Chromium by Alkaline Digestion and DA Finish 

PAH/Phenols (SIM) 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS 

Pesticides by GCMS 

Polychlorinated Biphenyls (PCB) 

Method 

EG048G 

EA055 

EP075(SIM) 

EP231X 

EP068 

EP066 

EK026SF 

EK040T 

EG035T 

EG005T 

EP071 

EP071SG-S 

EP080 

EP074 

EK028SF 

EG048G 

EP075(SIM) 

EP231X 

EP068 

EP066 

EK026SF 

EK040T 

EG035T 

EG005T 

EP071 

EP071SG-S 

EP080 

EP074 

EK028SF 

EG048G 

EP075(SIM) 

EP231X 

EP068 

EP066 

Count 

QC Regular 

2 20 

2 20 

3 26 

3 22 

2 12 

1 7 

2 20 

2 20 

2 20 

3 20 

2 19 

1 7 

2 15 

1 8 

1 7 

2 20 

2 26 

2 22 

1 12 

1 7 

1 20 

1 20 

1 20 

1 20 

1 19 

1 7 

2 15 

1 8 

1 7 

1 20 

2 26 

2 22 

1 12 

1 7 

Actual 

10.00

 10.00

 11.54

 13.64

 16.67

 14.29

 10.00

 10.00

 10.00

 15.00

 10.53

 14.29

 13.33

 12.50

 14.29

 10.00

 7.69

 9.09

 8.33

 14.29

 5.00

 5.00

 5.00

 5.00

 5.26

 14.29

 13.33

 12.50

 14.29

 5.00

 7.69

 9.09

 8.33

 14.29 

Rate (%) 

Expected 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

10.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

5.00 

Evaluation 

ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü

ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü

ü
ü
ü
ü
ü

Quality Control Specification 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

NEPM 2013 B3 & ALS QC Standard 

A 
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Matrix: SOIL Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control Sample Type Count Rate (%) Quality Control Specification 

Analytical Methods Method QC Regular Actual Expected Evaluation 

Method Blanks (MB) - Continued 

Total Cyanide by Segmented Flow Analyser EK026SF 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Fluoride EK040T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Mercury by FIMS EG035T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Metals by ICP-AES EG005T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction EP071 1 19 5.26  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction (Silica Gel Clean Up) EP071SG-S 1 7 14.29  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH Volatiles/BTEX EP080 2 15 13.33  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Volatile Organic Compounds EP074 1 8 12.50  5.00 ü NEPM 2013 B3 & ALS QC Standard 

WAD Cyanide by Segmented Flow Analyser EK028SF 1 7 14.29  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Matrix Spikes (MS) 

Hexavalent Chromium by Alkaline Digestion and DA Finish EG048G 2 20 10.00  10.00 ü NEPM 2013 B3 & ALS QC Standard 

PAH/Phenols (SIM) EP075(SIM) 2 26 7.69  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 2 22 9.09  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Pesticides by GCMS EP068 1 12 8.33  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Polychlorinated Biphenyls (PCB) EP066 1 7 14.29  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Cyanide by Segmented Flow Analyser EK026SF 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Fluoride EK040T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Mercury by FIMS EG035T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Metals by ICP-AES EG005T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction EP071 1 19 5.26  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction (Silica Gel Clean Up) EP071SG-S 1 7 14.29  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH Volatiles/BTEX EP080 2 15 13.33  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Volatile Organic Compounds EP074 1 8 12.50  5.00 ü NEPM 2013 B3 & ALS QC Standard 

WAD Cyanide by Segmented Flow Analyser EK028SF 1 7 14.29  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control Sample Type Count Rate (%) Quality Control Specification 

Analytical Methods Method QC Regular Actual Expected Evaluation 

Laboratory Duplicates (DUP) 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 2 17 11.76  10.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Mercury by FIMS EG035T 2 20 10.00  10.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Metals by ICP-MS - Suite A EG020A-T 2 20 10.00  10.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction EP071 1 14 7.14  10.00 û NEPM 2013 B3 & ALS QC Standard 

TRH Volatiles/BTEX EP080 2 20 10.00  10.00 ü NEPM 2013 B3 & ALS QC Standard 

Laboratory Control Samples (LCS) 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 17 5.88  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Mercury by FIMS EG035T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Metals by ICP-MS - Suite A EG020A-T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction EP071 1 14 7.14  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH Volatiles/BTEX EP080 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

A 
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Matrix: WATER Evaluation: û = Quality Control frequency not within specification ; ü = Quality Control frequency within specification. 

Quality Control Sample Type Count Rate (%) Quality Control Specification 

Analytical Methods Method QC Regular Actual Expected Evaluation 

Method Blanks (MB) 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 17 5.88  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Mercury by FIMS EG035T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Metals by ICP-MS - Suite A EG020A-T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction EP071 1 14 7.14  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH Volatiles/BTEX EP080 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Matrix Spikes (MS) 

Per- and Polyfluoroalkyl Substances (PFAS) by LCMSMS EP231X 1 17 5.88  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Mercury by FIMS EG035T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

Total Metals by ICP-MS - Suite A EG020A-T 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

TRH - Semivolatile Fraction EP071 0 14 0.00  5.00 û NEPM 2013 B3 & ALS QC Standard 

TRH Volatiles/BTEX EP080 1 20 5.00  5.00 ü NEPM 2013 B3 & ALS QC Standard 

A 
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Brief Method Summaries 
The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the US EPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request. The following report provides brief descriptions of the analytical procedures employed for results reported in the 

Certificate of Analysis. Sources from which ALS methods have been developed are provided within the Method Descriptions. 

Analytical Methods Method Matrix Method Descriptions 

Moisture Content EA055 SOIL In house: A gravimetric procedure based on weight loss over a 12 hour drying period at 105-110 degrees C. 

This method is compliant with NEPM (2013) Schedule B(3) Section 6.1 and Table 1 (14 day holding time). 

Asbestos Identification in Soils EA200 SOIL AS 4964 - 2004 Method for the qualitative identification of asbestos in bulk samples 

Analysis by Polarised Light Microscopy including dispersion staining 

Total Metals by ICP-AES EG005T SOIL In house: Referenced to APHA 3120; USEPA SW 846 - 6010. Metals are determined following an appropriate 

acid digestion of the soil. The ICPAES technique ionises samples in a plasma, emitting a characteristic 

spectrum based on metals present. Intensities at selected wavelengths are compared against those of matrix 

matched standards. This method is compliant with NEPM (2013) Schedule B(3) 

Total Mercury by FIMS EG035T SOIL In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCl2) (Cold Vapour generation) AAS) 

FIM-AAS is an automated flameless atomic absorption technique. Mercury in solids are determined following an 

appropriate acid digestion. Ionic mercury is reduced online to atomic mercury vapour by SnCl2 which is then 

purged into a heated quartz cell. Quantification is by comparing absorbance against a calibration curve. This 

method is compliant with NEPM (2013) Schedule B(3) 

Hexavalent Chromium by Alkaline 

Digestion and DA Finish 

EG048G SOIL In house: Referenced to USEPA SW846, Method 3060A. Hexavalent chromium is extracted by alkaline digestion. 

The digest is determined by photometrically by automatic discrete analyser, following pH adjustment. The 

instrument uses colour development using dephenylcarbazide. Each run of samples is measured against a 

five-point calibration curve. This method is compliant with NEPM (2013) Schedule B(3) 

Total Cyanide by Segmented Flow 

Analyser 

EK026SF SOIL In house: Referenced to APHA 4500-CN C / ASTM D7511. Caustic leachates of soil samples are introduced into 

an automated segmented flow analyser. Complex bound cyanide is decomposed in a continuously flowing 

stream, at a pH of 3.8, by the effect of UV light. A UV-B lamp (312 nm) and a decomposition spiral of borosilicate 

glass are used to filter out UV light with a wavelength of less than 290 nm thus preventing the conversion of 

thiocyanate into cyanide. The hydrogen cyanide present at a pH of 3.8 is separated by gas dialysis. The hydrogen 

cyanide is then determined photometrically, based on the reaction of cyanide with chloramine-T to form 

cyanogen chloride. This then reacts with 4-pyridine carboxylic acid and 1,3-dimethylbarbituric acid to give a red 

colour which is measured at 600 nm. This method is compliant with NEPM (2013) Schedule B(3) 

WAD Cyanide by Segmented Flow 

Analyser 

EK028SF SOIL In house: Referenced to APHA 4500-CN-O. Caustic leachates of soil samples are introduced into an automated 

segmented flow analyser. Hydrogen cyanide is liberated from a slightly acidified (pH 4.5) and is dialysed. Tight 

cyanide complexes that would not be amenable to oxidation by chlorine are not converted. Iron cyanide 

complexes are precipitated with zinc acetate. 

Liberated HCN diffuses through a membrane into a stream of sodium hydroxide where it is carried as CN-

The cyanide in caustic solution is buffered to pH 5.2 and further converted to cyanogen chloride by reaction with 

chloramine-T. Cyanogen chloride subsequently reacts with 4 ¿pyridine carboxylic and 1,3 - dimethylbarbituric 

acids to give a red colour complex. This colour is measured at 600 nm. 

This method is compliant with NEPM (2013) Schedule B(3) 

Total Fluoride EK040T SOIL (In-house) Total fluoride is determined by ion specific electrode (ISE) in a solution obtained after a Sodium 

Carbonate / Potassium Carbonate fusion dissolution. 

A 
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Polychlorinated Biphenyls (PCB) SOILEP066 In house: Referenced to USEPA SW 846 - 8270D Extracts are analysed by Capillary GC/MS and quantification is 

by comparison against an established 5 point calibration curve. This method is compliant with NEPM (2013) 

Schedule B(3) (Method 504) 

Pesticides by GCMS SOILEP068 In house: Referenced to USEPA SW 846 - 8270D Extracts are analysed by Capillary GC/MS and quantification is 

by comparison against an established 5 point calibration curve. This technique is compliant with NEPM (2013) 

Schedule B(3) (Method 504,505) 

TRH - Semivolatile Fraction SOILEP071 In house: Referenced to USEPA SW 846 - 8015A Sample extracts are analysed by Capillary GC/FID and 

quantified against alkane standards over the range C10 - C40. Compliant with NEPM amended 2013. 

TRH - Semivolatile Fraction (Silica Gel SOILEP071SG-S In house: Referenced to USEPA SW 846 - 8015A. Sample extracts are analysed by Capillary GC/FID and 

Clean Up) quantified against alkane standards over the range C10 - C40. Compliant with NEPM amended 2013. 

Volatile Organic Compounds SOILEP074 In house: Referenced to USEPA SW 846 - 8260B Extracts are analysed by Purge and Trap, Capillary GC/MS. 

Quantification is by comparison against an established 5 point calibration curve. This method is compliant with 

NEPM (2013) Schedule B(3) (Method 501) 

PAH/Phenols (SIM) SOILEP075(SIM) In house: Referenced to USEPA SW 846 - 8270D. Extracts are analysed by Capillary GC/MS in Selective Ion 

Mode (SIM) and quantification is by comparison against an established 5 point calibration curve. This method is 

compliant with NEPM (2013) Schedule B(3) (Method 502 and 507) 

TRH Volatiles/BTEX SOILEP080 In house: Referenced to USEPA SW 846 - 8260B. Extracts are analysed by Purge and Trap, Capillary GC/MS. 

Quantification is by comparison against an established 5 point calibration curve. Compliant with NEPM 

amended 2013. 

Per- and Polyfluoroalkyl Substances SOILEP231X In-house: Analysis of soils by solvent extraction followed by LC-Electrospray-MS-MS, Negative Mode using MRM 

(PFAS) by LCMSMS using internal standard quantitation. Isotopically labelled analogues of target analytes used as internal 

standards and surrogates are added to a portion of soil which is then extracted with MTBE and an ion pairing 

reagent. A portion of extract is exchanged into the analytical solvent mixture, combined with an equal volume 

reagent water and filtered for analysis. Method procedures and data quality objectives conform to US DoD QSM 

5.3, table B-15 requirements. 

Total Metals by ICP-MS - Suite A WATEREG020A-T In house: Referenced to APHA 3125; USEPA SW846 - 6020, ALS QWI-EN/EG020. The ICPMS technique utilizes 

a highly efficient argon plasma to ionize selected elements. Ions are then passed into a high vacuum mass 

spectrometer, which separates the analytes based on their distinct mass to charge ratios prior to their 

measurement by a discrete dynode ion detector. 

Total Mercury by FIMS WATEREG035T In house: Referenced to AS 3550, APHA 3112 Hg - B (Flow-injection (SnCl2)(Cold Vapour generation) AAS) 

FIM-AAS is an automated flameless atomic absorption technique. A bromate/bromide reagent is used to oxidise 

any organic mercury compounds in the unfiltered sample. The ionic mercury is reduced online to atomic 

mercury vapour by SnCl2 which is then purged into a heated quartz cell. Quantification is by comparing 

absorbance against a calibration curve. This method is compliant with NEPM (2013) Schedule B(3) 

TRH - Semivolatile Fraction WATEREP071 In house: Referenced to USEPA SW 846 - 8015A The sample extract is analysed by Capillary GC/FID and 

quantification is by comparison against an established 5 point calibration curve of n-Alkane standards. This 

method is compliant with the QC requirements of NEPM (2013) Schedule B(3) 

TRH Volatiles/BTEX WATEREP080 In house: Referenced to USEPA SW 846 - 8260B Water samples are directly purged prior to analysis by 

Capillary GC/MS and quantification is by comparison against an established 5 point calibration curve. 

Alternatively, a sample is equilibrated in a headspace vial and a portion of the headspace determined by GCMS 

analysis. This method is compliant with the QC requirements of NEPM (2013) Schedule B(3) 

A 
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WATEREP231XPer- and Polyfluoroalkyl Substances In-house: Analysis of fresh and saline waters by Solid Phase Extraction (SPE) followed by 

(PFAS) by LCMSMS LC-Electrospray-MS-MS, Negative Mode using MRM and internal standard quantitation. 

Isotopically labelled analogues of target analytes used as internal standards and surrogates are added to the 

sample container. The entire contents are transferred to a solid phase extraction (SPE) cartridge. The sample 

container is successively rinsed with aliquots of the elution solvent. The eluted extract is combined with an equal 

volume of reagent water and a portion is filtered for analysis. Method procedures and data quality objectives 

conform to US DoD QSM 5.3, table B-15 requirements. 

Preparation Methods Method Matrix Method Descriptions 

NaOH leach for CN in Soils SOIL In house: APHA 4500 CN. Samples are extracted by end-over-end tumbling with NaOH. 

Alkaline digestion for Hexavalent 

CN-PR 

SOIL In house: Referenced to USEPA SW846, Method 3060A. 

Chromium 

Total Fluoride 

EG048PR 

SOIL In house: Samples are fused with Sodium Carbonate / Potassium Carbonate flux. 

Hot Block Digest for metals in soils 

EK040T-PR 

SOILEN69 In house: Referenced to USEPA 200.2. Hot Block Acid Digestion 1.0g of sample is heated with Nitric and 

sediments and sludges Hydrochloric acids, then cooled. Peroxide is added and samples heated and cooled again before being filtered 

and bulked to volume for analysis. Digest is appropriate for determination of selected metals in sludge, 

sediments, and soils. This method is compliant with NEPM (2013) Schedule B(3) (Method 202) 

Methanolic Extraction of Soils for Purge SOILORG16 In house: Referenced to USEPA SW 846 - 5030A. 5g of solid is shaken with surrogate and 10mL methanol prior 

and Trap to analysis by Purge and Trap - GC/MS. 

Tumbler Extraction of Solids SOILORG17 In house: Mechanical agitation (tumbler). 10g of sample, Na2SO4 and surrogate are extracted with 30mL 1:1 

DCM/Acetone by end over end tumble. The solvent is decanted, dehydrated and concentrated (by KD) to the 

desired volume for analysis. 

Sample Extraction for PFAS in solid SOILORG73 In-house: Isotopically labelled analogues of target analytes used as internal standards and surrogates are 

matrices added to a portion of soil which is then extracted with MTBE and an ion pairing reagent. A portion of extract is 

exchanged into the analytical solvent mixture, combined with an equal volume reagent water and filtered for 

analysis. Method procedures conform to US DoD QSM 5.3, table B-15 requirements. 

Digestion for Total Recoverable Metals WATEREN25 In house: Referenced to USEPA SW846-3005. Method 3005 is a Nitric/Hydrochloric acid digestion procedure 

used to prepare surface and ground water samples for analysis by ICPAES or ICPMS. This method is compliant 

with NEPM (2013) Schedule B(3) 

Separatory Funnel Extraction of Liquids WATERORG14 In house: Referenced to USEPA SW 846 - 3510B 100 mL to 1L of sample is transferred to a separatory funnel 

and serially extracted three times using DCM for each extract. The resultant extracts are combined, dehydrated 

and concentrated for analysis. This method is compliant with NEPM (2013) Schedule B(3) . ALS default excludes 

sediment which may be resident in the container. 

Volatiles Water Preparation WATER A 5 mL aliquot or 5 mL of a diluted sample is added to a 40 mL VOC vial for sparging. 

Solid Phase Extraction (SPE) for PFAS in 

ORG16-W 

WATERORG72 In-house: Isotopically labelled analogues of target analytes used as internal standards and surrogates are 

water added to the sample container. The entire contents are transferred to a solid phase extraction (SPE) cartridge. 

The sample container is successively rinsed with aliquots of the elution solvent. The eluted extract is combined 

with an equal volume of reagent water and a portion is filtered for analysis. Method procedures conform to US 

DoD QSM 5.3, table B-15 requirements. 



CHAIN OF 
CUSTODY ALS 

CLIENT: JEC TURNAROUND REQUIREMENTS: 
,_O_FFI_C_E: __ ------------------------l~~n~:;:;~~m;y b~i:ngwfor someiests 
PROJECT: JE10122 

ORDER IIIUIIIIBER: 

PROJECT MANAGER: Patr1ola Jones CONTACT PH: 0424490661 

j SAMPLER MOBI..E: 

EDD FORIIIA T (or -uft): 

tB Standard TAT (List due date): 

D Non Standard or urgentiAT (Li&t dua data): 

OF: 1 2 

RELINQUISHED BY: RECEIVED BY: 

1-E_ma_ll_Re---'-p_orts_t_o_(wi_·_11_d_ef_a_ult_t_o_P_M_lf_n_o_o_th_•_r_ad_dra6& __ •_•_•_ra_lis_ted_):-'-p_at_n_cl_a@l-'--'-o-n_••_•_n_vI_ro_n_m_•n_ta_1._n_et ______ --tlt~J~~;f~f DATE/TIME: 

Email Invoice to (WIii default to PM II no other addresses ere listed): rusael@jonesenvironmental.net 

COMMENTS/SPECIAL HANDUNG/STORAOE OR DISPOSAL: 

., 
!:'l ffi ~ 

LABID SAMPLE ID DATE /TIME "' TYPE & PRESERVATNE /rerer ~i I ., 
~ I- to codes below) C 01-' ! :!E 1-Z w 

8 ., ., ., 
if ~ :i: .. .. .. I-
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Certificate of Analysis 

NATA Accredited 
Accreditation Number 1261 

Jones Environmental Consulting Site Number 1254 

497 Parnall St 
Accredited for compliance with ISO/IEC 17025 – Testing 
The results of the tests, calibrations and/orLavington measurements included in this document are traceable 
to Australian/national standards.

NSW 2641 

Attention: Patricia Jones 

Report 705825-W 

Project name 

Project ID JE10122 

Received Date Mar 04, 2020 

Client Sample ID 

Sample Matrix 

Eurofins Sample No. 

Date Sampled 

Test/Reference LOR Unit 

QC2 

Water 

M20-Ma05380 

Mar 01, 2020 

Per- and Polyfluoroalkyl Substances (PFASs) - Short 

1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 
FTSA)N11 0.05 ug/L < 0.05 

13C2-6:2 FTSA (surr.) 1 % 161 

Perfluorohexanesulfonic acid (PFHxS)N11 0.01 ug/L < 0.01 

Perfluorooctanesulfonic acid (PFOS)N11 0.01 ug/L N090.01 

18O2-PFHxS (surr.) 1 % 128 

13C8-PFOS (surr.) 1 % 132 

Perfluorooctanoic acid (PFOA)N11 0.01 ug/L < 0.01 

13C8-PFOA (surr.) 1 % 173 

Sum (PFHxS + PFOS)* 0.01 ug/L 0.01 

Sum of US EPA PFAS (PFOS + PFOA)* 0.01 ug/L 0.01 

Sum of enHealth PFAS (PFHxS + PFOS + PFOA)* 0.01 ug/L 0.01 
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Sample History 
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported. 
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However, 
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results. 

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time. 

Description Testing Site Extracted Holding Time 

Per- and Polyfluoroalkyl Substances (PFASs) - Short Brisbane Mar 06, 2020 14 Days 

- Method: LTM-ORG-2100 Per- and Polyfluoroalkyl Substances (PFAS) 
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Australia New Zealand 
Melbourne Sydney Brisbane Perth Auckland Christchurch 
6 Monterey Road Unit F3, Building F 1/21 Smallwood Place 2/91 Leach Highway 35 O'Rorke Road 43 Detroit Drive 
Dandenong South VIC 3175 16 Mars Road Murarrie QLD 4172 Kewdale WA 6105 Penrose, Auckland 1061 Rolleston, Christchurch 7675 
Phone : +61 3 8564 5000 Lane Cove West NSW 2066 Phone : +61 7 3902 4600 Phone : +61 8 9251 9600 Phone : +64 9 526 45 51 Phone : 0800 856 450 
NATA # 1261 Phone : +61 2 9900 8400 NATA # 1261 Site # 20794 NATA # 1261 IANZ # 1327 IANZ # 1290 
Site # 1254 & 14271 NATA # 1261 Site # 18217 Site # 23736 

V2 

ABN – 50 005 085 521 web : www.eurofins.com.au e.mail : EnviroSales@eurofins.com 

Company Name: Jones Environmental Consulting 
Address: 497 Parnall St 

Lavington 
NSW 2641 

Project Name: 
Project ID: JE10122 

Order No.: 
Report #: 705825 
Phone: 0424 490 551 
Fax: 

Received: Mar 4, 2020 3:58 PM 
Due: Mar 12, 2020 
Priority: 5 Day 
Contact Name: Patricia Jones 

Eurofins Analytical Services Manager : Asim Khan 

Sample Detail 
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Melbourne Laboratory - NATA Site # 1254 & 14271 X X 

Sydney Laboratory - NATA Site # 18217 

Brisbane Laboratory - NATA Site # 20794 X 

Perth Laboratory - NATA Site # 23736 

External Laboratory 

No Sample ID Sample Date Sampling 
Time 

Matrix LAB ID 

1 QC2 Mar 01, 2020 Water M20-Ma05380 X 

2 QC5 Mar 01, 2020 Soil M20-Ma05381 X X 

Test Counts 1 1 1 
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Internal Quality Control Review and Glossary 

General 
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site 

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request. 

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated. 

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated. 

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences. 

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds. 

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise. 

7. Samples were analysed on an 'as received' basis. 

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results. 

9. This report replaces any interim results previously issued. 

Holding Times 
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001). 

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control. 

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days. 

**NOTE: pH duplicates are reported as a range NOT as RPD 

Units 
mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre 

ppm: Parts per million ppb: Parts per billion %: Percentage 

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres 

Terms 
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis. 

LOR Limit of Reporting. 

SPIKE Addition of the analyte to the sample and reported as percentage recovery. 

RPD Relative Percent Difference between two Duplicate pieces of analysis. 

LCS Laboratory Control Sample - reported as percent recovery. 

CRM Certified Reference Material - reported as percent recovery. 

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water. 

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery. 

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison. 

USEPA United States Environmental Protection Agency 

APHA American Public Health Association 

TCLP Toxicity Characteristic Leaching Procedure 

COC Chain of Custody 

SRA Sample Receipt Advice 

QSM US Department of Defense Quality Systems Manual Version 5.3 

CP Client Parent - QC was performed on samples pertaining to this report 

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within. 

TEQ Toxic Equivalency Quotient 

QC - Acceptance Criteria 
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 

Results <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50% 

Results >20 times the LOR : RPD must lie between 0-30% 

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs 

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was 

affected. 

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA 

QC Data General Comments 
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within 

the sample, high moisture content or insufficient sample provided. 

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 

and Duplicate data shown is not data from your samples. 

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS. 

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike. 

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported 

in the C10-C14 cell of the Report. 

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time. 

Analysis will begin as soon as possible after sample receipt. 

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte. 

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS. 

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample. 

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data. 
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Quality Control Results 

Test Units Result 1 Acceptance 
Limits 

Pass 
Limits 

Qualifying 
Code 

Method Blank 

Per- and Polyfluoroalkyl Substances (PFASs) - Short 

1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 FTSA) ug/L < 0.05 0.05 Pass 

Perfluorohexanesulfonic acid (PFHxS) ug/L < 0.01 0.01 Pass 

Perfluorooctanesulfonic acid (PFOS) ug/L < 0.01 0.01 Pass 

Perfluorooctanoic acid (PFOA) ug/L < 0.01 0.01 Pass 

LCS - % Recovery 

Per- and Polyfluoroalkyl Substances (PFASs) - Short 

1H.1H.2H.2H-perfluorooctanesulfonic acid (6:2 FTSA) % 101 50-150 Pass 

Perfluorohexanesulfonic acid (PFHxS) % 89 50-150 Pass 

Perfluorooctanesulfonic acid (PFOS) % 92 50-150 Pass 

Perfluorooctanoic acid (PFOA) % 100 50-150 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits 
Qualifying 

Code 

Spike - % Recovery 

Per- and Polyfluoroalkyl Substances (PFASs) - Short Result 1 

1H.1H.2H.2H-
perfluorooctanesulfonic acid (6:2 
FTSA) B20-Ma06830 NCP % 100 50-150 Pass 

Perfluorohexanesulfonic acid 
(PFHxS) B20-Ma06830 NCP % 87 50-150 Pass 

Perfluorooctanesulfonic acid 
(PFOS) B20-Ma06830 NCP % 83 50-150 Pass 

Perfluorooctanoic acid (PFOA) B20-Ma06830 NCP % 99 50-150 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits 
Qualifying 

Code 

Duplicate 

Per- and Polyfluoroalkyl Substances (PFASs) - Short Result 1 Result 2 RPD 

1H.1H.2H.2H-
perfluorooctanesulfonic acid (6:2 
FTSA) B20-Ma06829 NCP ug/L < 0.05 < 0.05 <1 30% Pass 

Perfluorohexanesulfonic acid 
(PFHxS) B20-Ma06831 NCP ug/L < 0.01 < 0.01 <1 30% Pass 

Perfluorooctanesulfonic acid 
(PFOS) B20-Ma06829 NCP ug/L 0.51 0.52 2.0 30% Pass 

Perfluorooctanoic acid (PFOA) B20-Ma06829 NCP ug/L 0.39 0.36 7.0 30% Pass 
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Comments 

Sample Integrity 
Custody Seals Intact (if used) N/A 

Attempt to Chill was evident Yes 

Sample correctly preserved Yes 

Appropriate sample containers have been used Yes 

Sample containers for volatile analysis received with minimal headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Qualifier Codes/Comments 

Code Description 
N09 Quantification of linear and branched isomers has been conducted as a single total response using the relative response factor for the corresponding linear/branched standard. 

Isotope dilution is used for calibration of each native compound for which an exact labelled analogue is available (Isotope Dilution Quantitation). The isotopically labelled 
N11 analogues allow identification and recovery correction of the concentration of the associated native PFAS compounds. 

Authorised By 

Asim Khan Analytical Services Manager 

Sarah McCallion Senior Analyst-PFAS (QLD) 

Glenn Jackson 

General Manager 

- Indicates Not Requested 

* Indicates NATA accreditation does not cover the performance of this service 

Measurement uncertainty of test data is available on request or please click here. 
Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost 
profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received. 
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Certificate of Analysis 

NATA Accredited 
Accreditation Number 1261 

Jones Environmental Consulting Site Number 1254 

497 Parnall St 
Accredited for compliance with ISO/IEC 17025 – Testing 
The results of the tests, calibrations and/orLavington measurements included in this document are traceable 
to Australian/national standards.

NSW 2641 

Attention: Patricia Jones 

Report 705825-S 

Project name 

Project ID JE10122 

Received Date Mar 04, 2020 

Client Sample ID 

Sample Matrix 

Eurofins Sample No. 

Date Sampled 

Test/Reference LOR Unit 

QC5 

Soil 

M20-Ma05381 

Mar 01, 2020 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions 

TRH C6-C9 20 mg/kg < 20 

TRH C10-C14 20 mg/kg 63 

TRH C15-C28 50 mg/kg 830 

TRH C29-C36 50 mg/kg 300 

TRH C10-C36 (Total) 50 mg/kg 1193 

BTEX 

Benzene 0.1 mg/kg < 0.1 

Toluene 0.1 mg/kg < 0.1 

Ethylbenzene 0.1 mg/kg < 0.1 

m&p-Xylenes 0.2 mg/kg < 0.2 

o-Xylene 0.1 mg/kg < 0.1 

Xylenes - Total 0.3 mg/kg < 0.3 

4-Bromofluorobenzene (surr.) 1 % 83 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

NaphthaleneN02 0.5 mg/kg 5.7 

TRH C6-C10 20 mg/kg < 20 

TRH C6-C10 less BTEX (F1)N04 20 mg/kg < 20 

TRH >C10-C16 50 mg/kg 110 

TRH >C10-C16 less Naphthalene (F2)N01 50 mg/kg 104.3 

TRH >C16-C34 100 mg/kg 970 

TRH >C34-C40 100 mg/kg 140 

TRH >C10-C40 (total)* 100 mg/kg 1220 

Polycyclic Aromatic Hydrocarbons 

Benzo(a)pyrene TEQ (lower bound) * 0.5 mg/kg 28 

Benzo(a)pyrene TEQ (medium bound) * 0.5 mg/kg 28 

Benzo(a)pyrene TEQ (upper bound) * 0.5 mg/kg 28 

Acenaphthene 0.5 mg/kg 3.5 

Acenaphthylene 0.5 mg/kg 2.9 

Anthracene 0.5 mg/kg 11 

Benz(a)anthracene 0.5 mg/kg 18 

Benzo(a)pyrene 0.5 mg/kg 18 

Benzo(b&j)fluorantheneN07 0.5 mg/kg 12 

Benzo(g.h.i)perylene 0.5 mg/kg 8.8 

Benzo(k)fluoranthene 0.5 mg/kg 13 

Chrysene 0.5 mg/kg 18 
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Client Sample ID 

Sample Matrix 

Eurofins Sample No. 

Date Sampled 

Test/Reference LOR Unit 

QC5 

Soil 

M20-Ma05381 

Mar 01, 2020 

Polycyclic Aromatic Hydrocarbons 

Dibenz(a.h)anthracene 0.5 mg/kg 4.1 

Fluoranthene 0.5 mg/kg 41 

Fluorene 0.5 mg/kg 6.2 

Indeno(1.2.3-cd)pyrene 0.5 mg/kg 12 

Naphthalene 0.5 mg/kg 8.5 

Phenanthrene 0.5 mg/kg 50 

Pyrene 0.5 mg/kg 43 

Total PAH* 0.5 mg/kg 270 

2-Fluorobiphenyl (surr.) 1 % 89 

p-Terphenyl-d14 (surr.) 1 % 91 

% Moisture 1 % 10 
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Sample History 
Where samples are submitted/analysed over several days, the last date of extraction and analysis is reported. 
A recent review of our LIMS has resulted in the correction or clarification of some method identifications. Due to this, some of the method reference information on reports has changed. However, 
no substantive change has been made to our laboratory methods, and as such there is no change in the validity of current or previous results. 

If the date and time of sampling are not provided, the Laboratory will not be responsible for compromised results should testing be performed outside the recommended holding time. 

Description Testing Site Extracted Holding Time 

Eurofins | mgt Suite B4 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Melbourne Mar 05, 2020 14 Days 

- Method: LTM-ORG-2010 TRH C6-C40 

BTEX Melbourne Mar 05, 2020 14 Days 

- Method: LTM-ORG-2010 TRH C6-C40 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Melbourne Mar 05, 2020 14 Days 

- Method: LTM-ORG-2010 TRH C6-C40 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Melbourne Mar 05, 2020 

- Method: LTM-ORG-2010 TRH C6-C40 

Polycyclic Aromatic Hydrocarbons Melbourne Mar 05, 2020 14 Days 

- Method: LTM-ORG-2130 PAH and Phenols in Soil and Water 

% Moisture Melbourne Mar 04, 2020 14 Days 

- Method: LTM-GEN-7080 Moisture 
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Australia New Zealand 
Melbourne Sydney Brisbane Perth Auckland Christchurch 
6 Monterey Road Unit F3, Building F 1/21 Smallwood Place 2/91 Leach Highway 35 O'Rorke Road 43 Detroit Drive 
Dandenong South VIC 3175 16 Mars Road Murarrie QLD 4172 Kewdale WA 6105 Penrose, Auckland 1061 Rolleston, Christchurch 7675 
Phone : +61 3 8564 5000 Lane Cove West NSW 2066 Phone : +61 7 3902 4600 Phone : +61 8 9251 9600 Phone : +64 9 526 45 51 Phone : 0800 856 450 
NATA # 1261 Phone : +61 2 9900 8400 NATA # 1261 Site # 20794 NATA # 1261 IANZ # 1327 IANZ # 1290 
Site # 1254 & 14271 NATA # 1261 Site # 18217 Site # 23736 

V2 

ABN – 50 005 085 521 web : www.eurofins.com.au e.mail : EnviroSales@eurofins.com 

Company Name: Jones Environmental Consulting 
Address: 497 Parnall St 

Lavington 
NSW 2641 

Project Name: 
Project ID: JE10122 

Order No.: 
Report #: 705825 
Phone: 0424 490 551 
Fax: 

Received: Mar 4, 2020 3:58 PM 
Due: Mar 12, 2020 
Priority: 5 Day 
Contact Name: Patricia Jones 

Eurofins Analytical Services Manager : Asim Khan 

Sample Detail 

M
oisture S

et

E
urofins | m

gt S
uite B

4

P
er- and P

olyfluoroalkyl S
ubstances (P

F
A

S
s)

- S
hort 

Melbourne Laboratory - NATA Site # 1254 & 14271 X X 

Sydney Laboratory - NATA Site # 18217 

Brisbane Laboratory - NATA Site # 20794 X 

Perth Laboratory - NATA Site # 23736 

External Laboratory 

No Sample ID Sample Date Sampling 
Time 

Matrix LAB ID 

1 QC2 Mar 01, 2020 Water M20-Ma05380 X 

2 QC5 Mar 01, 2020 Soil M20-Ma05381 X X 

Test Counts 1 1 1 
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Internal Quality Control Review and Glossary 

General 
1. Laboratory QC results for Method Blanks, Duplicates, Matrix Spikes, and Laboratory Control Samples follows guidelines delineated in the National Environment Protection (Assessment of Site 

Contamination) Measure 1999, as amended May 2013 and are included in this QC report where applicable. Additional QC data may be available on request. 

2. All soil/sediment/solid results are reported on a dry basis, unless otherwise stated. 

3. All biota/food results are reported on a wet weight basis on the edible portion, unless otherwise stated. 

4. Actual LORs are matrix dependant. Quoted LORs may be raised where sample extracts are diluted due to interferences. 

5. Results are uncorrected for matrix spikes or surrogate recoveries except for PFAS compounds. 

6. SVOC analysis on waters are performed on homogenised, unfiltered samples, unless noted otherwise. 

7. Samples were analysed on an 'as received' basis. 

8. Information identified on this report with blue colour, indicates data provided by customer, that may have an impact on the results. 

9. This report replaces any interim results previously issued. 

Holding Times 
Please refer to 'Sample Preservation and Container Guide' for holding times (QS3001). 

For samples received on the last day of holding time, notification of testing requirements should have been received at least 6 hours prior to sample receipt deadlines as stated on the SRA. 

If the Laboratory did not receive the information in the required timeframe, and regardless of any other integrity issues, suitably qualified results may still be reported. 

Holding times apply from the date of sampling, therefore compliance to these may be outside the laboratory's control. 

For VOCs containing vinyl chloride, styrene and 2-chloroethyl vinyl ether the holding time is 7 days however for all other VOCs such as BTEX or C6-10 TRH then the holding time is 14 days. 

**NOTE: pH duplicates are reported as a range NOT as RPD 

Units 
mg/kg: milligrams per kilogram mg/L: milligrams per litre ug/L: micrograms per litre 

ppm: Parts per million ppb: Parts per billion %: Percentage 

org/100mL: Organisms per 100 millilitres NTU: Nephelometric Turbidity Units MPN/100mL: Most Probable Number of organisms per 100 millilitres 

Terms 
Dry Where a moisture has been determined on a solid sample the result is expressed on a dry basis. 

LOR Limit of Reporting. 

SPIKE Addition of the analyte to the sample and reported as percentage recovery. 

RPD Relative Percent Difference between two Duplicate pieces of analysis. 

LCS Laboratory Control Sample - reported as percent recovery. 

CRM Certified Reference Material - reported as percent recovery. 

Method Blank In the case of solid samples these are performed on laboratory certified clean sands and in the case of water samples these are performed on de-ionised water. 

Surr - Surrogate The addition of a like compound to the analyte target and reported as percentage recovery. 

Duplicate A second piece of analysis from the same sample and reported in the same units as the result to show comparison. 

USEPA United States Environmental Protection Agency 

APHA American Public Health Association 

TCLP Toxicity Characteristic Leaching Procedure 

COC Chain of Custody 

SRA Sample Receipt Advice 

QSM US Department of Defense Quality Systems Manual Version 5.3 

CP Client Parent - QC was performed on samples pertaining to this report 

NCP Non-Client Parent - QC performed on samples not pertaining to this report, QC is representative of the sequence or batch that client samples were analysed within. 

TEQ Toxic Equivalency Quotient 

QC - Acceptance Criteria 
RPD Duplicates: Global RPD Duplicates Acceptance Criteria is 30% however the following acceptance guidelines are equally applicable: 

Results <10 times the LOR : No Limit 

Results between 10-20 times the LOR : RPD must lie between 0-50% 

Results >20 times the LOR : RPD must lie between 0-30% 

Surrogate Recoveries: Recoveries must lie between 20-130% Phenols & 50-150% PFASs 

PFAS field samples that contain surrogate recoveries in excess of the QC limit designated in QSM 5.3 where no positive PFAS results have been reported have been reviewed and no data was 

affected. 

WA DWER (n=10): PFBA, PFPeA, PFHxA, PFHpA, PFOA, PFBS, PFHxS, PFOS, 6:2 FTSA, 8:2 FTSA 

QC Data General Comments 
1. Where a result is reported as a less than (<), higher than the nominated LOR, this is due to either matrix interference, extract dilution required due to interferences or contaminant levels within 

the sample, high moisture content or insufficient sample provided. 

2. Duplicate data shown within this report that states the word "BATCH" is a Batch Duplicate from outside of your sample batch, but within the laboratory sample batch at a 1:10 ratio. The Parent 

and Duplicate data shown is not data from your samples. 

3. Organochlorine Pesticide analysis - where reporting LCS data, Toxaphene & Chlordane are not added to the LCS. 

4. Organochlorine Pesticide analysis - where reporting Spike data, Toxaphene is not added to the Spike. 

5. Total Recoverable Hydrocarbons - where reporting Spike & LCS data, a single spike of commercial Hydrocarbon products in the range of C12-C30 is added and it's Total Recovery is reported 

in the C10-C14 cell of the Report. 

6. pH and Free Chlorine analysed in the laboratory - Analysis on this test must begin within 30 minutes of sampling.Therefore laboratory analysis is unlikely to be completed within holding time. 

Analysis will begin as soon as possible after sample receipt. 

7. Recovery Data (Spikes & Surrogates) - where chromatographic interference does not allow the determination of Recovery the term "INT" appears against that analyte. 

8. Polychlorinated Biphenyls are spiked only using Aroclor 1260 in Matrix Spikes and LCS. 

9. For Matrix Spikes and LCS results a dash " -" in the report means that the specific analyte was not added to the QC sample. 

10. Duplicate RPDs are calculated from raw analytical data thus it is possible to have two sets of data. 
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Quality Control Results 

Test Units Result 1 Acceptance 
Limits 

Pass 
Limits 

Qualifying 
Code 

Method Blank 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions 

TRH C6-C9 mg/kg < 20 20 Pass 

TRH C10-C14 mg/kg < 20 20 Pass 

TRH C15-C28 mg/kg < 50 50 Pass 

TRH C29-C36 mg/kg < 50 50 Pass 

Method Blank 

BTEX 

Benzene mg/kg < 0.1 0.1 Pass 

Toluene mg/kg < 0.1 0.1 Pass 

Ethylbenzene mg/kg < 0.1 0.1 Pass 

m&p-Xylenes mg/kg < 0.2 0.2 Pass 

o-Xylene mg/kg < 0.1 0.1 Pass 

Xylenes - Total mg/kg < 0.3 0.3 Pass 

Method Blank 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 

Naphthalene mg/kg < 0.5 0.5 Pass 

TRH C6-C10 mg/kg < 20 20 Pass 

TRH >C10-C16 mg/kg < 50 50 Pass 

TRH >C16-C34 mg/kg < 100 100 Pass 

TRH >C34-C40 mg/kg < 100 100 Pass 

Method Blank 

Polycyclic Aromatic Hydrocarbons 

Acenaphthene mg/kg < 0.5 0.5 Pass 

Acenaphthylene mg/kg < 0.5 0.5 Pass 

Anthracene mg/kg < 0.5 0.5 Pass 

Benz(a)anthracene mg/kg < 0.5 0.5 Pass 

Benzo(a)pyrene mg/kg < 0.5 0.5 Pass 

Benzo(b&j)fluoranthene mg/kg < 0.5 0.5 Pass 

Benzo(g.h.i)perylene mg/kg < 0.5 0.5 Pass 

Benzo(k)fluoranthene mg/kg < 0.5 0.5 Pass 

Chrysene mg/kg < 0.5 0.5 Pass 

Dibenz(a.h)anthracene mg/kg < 0.5 0.5 Pass 

Fluoranthene mg/kg < 0.5 0.5 Pass 

Fluorene mg/kg < 0.5 0.5 Pass 

Indeno(1.2.3-cd)pyrene mg/kg < 0.5 0.5 Pass 

Naphthalene mg/kg < 0.5 0.5 Pass 

Phenanthrene mg/kg < 0.5 0.5 Pass 

Pyrene mg/kg < 0.5 0.5 Pass 

LCS - % Recovery 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions 

TRH C6-C9 % 100 70-130 Pass 

TRH C10-C14 % 74 70-130 Pass 

LCS - % Recovery 

BTEX 

Benzene % 91 70-130 Pass 

Toluene % 96 70-130 Pass 

Ethylbenzene % 95 70-130 Pass 

m&p-Xylenes % 112 70-130 Pass 

Xylenes - Total % 107 70-130 Pass 

LCS - % Recovery 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions 
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Test Units Result 1 Acceptance 
Limits 

Pass 
Limits 

Qualifying 
Code 

Naphthalene % 104 70-130 Pass 

TRH C6-C10 % 96 70-130 Pass 

TRH >C10-C16 % 71 70-130 Pass 

LCS - % Recovery 

Polycyclic Aromatic Hydrocarbons 

Acenaphthene % 89 70-130 Pass 

Acenaphthylene % 84 70-130 Pass 

Anthracene % 72 70-130 Pass 

Benz(a)anthracene % 87 70-130 Pass 

Benzo(a)pyrene % 87 70-130 Pass 

Benzo(b&j)fluoranthene % 90 70-130 Pass 

Benzo(g.h.i)perylene % 100 70-130 Pass 

Benzo(k)fluoranthene % 108 70-130 Pass 

Chrysene % 96 70-130 Pass 

Dibenz(a.h)anthracene % 106 70-130 Pass 

Fluoranthene % 109 70-130 Pass 

Fluorene % 83 70-130 Pass 

Indeno(1.2.3-cd)pyrene % 121 70-130 Pass 

Naphthalene % 84 70-130 Pass 

Phenanthrene % 79 70-130 Pass 

Pyrene % 108 70-130 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits 
Qualifying 

Code 

Spike - % Recovery 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 

TRH C6-C9 M20-Ma10251 NCP % 84 70-130 Pass 

TRH C10-C14 S20-Ma03180 NCP % 79 70-130 Pass 

Spike - % Recovery 

BTEX Result 1 

Benzene M20-Ma10251 NCP % 76 70-130 Pass 

Toluene M20-Ma10251 NCP % 84 70-130 Pass 

Ethylbenzene M20-Ma10251 NCP % 86 70-130 Pass 

m&p-Xylenes M20-Ma10251 NCP % 101 70-130 Pass 

o-Xylene M20-Ma10251 NCP % 88 70-130 Pass 

Xylenes - Total M20-Ma10251 NCP % 96 70-130 Pass 

Spike - % Recovery 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 

Naphthalene M20-Ma10251 NCP % 116 70-130 Pass 

TRH C6-C10 M20-Ma10251 NCP % 80 70-130 Pass 

TRH >C10-C16 S20-Ma03180 NCP % 75 70-130 Pass 

Spike - % Recovery 

Polycyclic Aromatic Hydrocarbons Result 1 

Acenaphthene M20-Ma05425 NCP % 85 70-130 Pass 

Acenaphthylene M20-Ma05425 NCP % 80 70-130 Pass 

Anthracene M20-Ma05425 NCP % 80 70-130 Pass 

Benz(a)anthracene M20-Ma05425 NCP % 77 70-130 Pass 

Benzo(a)pyrene M20-Ma05425 NCP % 79 70-130 Pass 

Benzo(b&j)fluoranthene M20-Ma05425 NCP % 79 70-130 Pass 

Benzo(g.h.i)perylene M20-Ma05425 NCP % 89 70-130 Pass 

Benzo(k)fluoranthene M20-Ma05425 NCP % 96 70-130 Pass 

Chrysene M20-Ma05425 NCP % 87 70-130 Pass 

Dibenz(a.h)anthracene M20-Ma05425 NCP % 94 70-130 Pass 

Fluoranthene M20-Ma05425 NCP % 102 70-130 Pass 

Fluorene M20-Ma05425 NCP % 78 70-130 Pass 

Indeno(1.2.3-cd)pyrene M20-Ma05425 NCP % 112 70-130 Pass 
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Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits 
Qualifying 

Code 

Naphthalene M20-Ma05425 NCP % 78 70-130 Pass 

Phenanthrene M20-Ma05425 NCP % 74 70-130 Pass 

Pyrene M20-Ma05425 NCP % 100 70-130 Pass 

Test Lab Sample ID QA 
Source Units Result 1 Acceptance 

Limits 
Pass 

Limits 
Qualifying 

Code 

Duplicate 

Total Recoverable Hydrocarbons - 1999 NEPM Fractions Result 1 Result 2 RPD 

TRH C6-C9 M20-Ma10239 NCP mg/kg < 20 < 20 <1 30% Pass 

TRH C10-C14 S20-Ma03159 NCP mg/kg < 20 < 20 <1 30% Pass 

TRH C15-C28 S20-Ma03159 NCP mg/kg 130 200 40 30% Fail Q15 

TRH C29-C36 S20-Ma03159 NCP mg/kg 120 170 36 30% Fail Q15 

Duplicate 

BTEX Result 1 Result 2 RPD 

Benzene M20-Ma10239 NCP mg/kg < 0.1 < 0.1 <1 30% Pass 

Toluene M20-Ma10239 NCP mg/kg < 0.1 < 0.1 <1 30% Pass 

Ethylbenzene M20-Ma10239 NCP mg/kg < 0.1 < 0.1 <1 30% Pass 

m&p-Xylenes M20-Ma10239 NCP mg/kg < 0.2 < 0.2 <1 30% Pass 

o-Xylene M20-Ma10239 NCP mg/kg < 0.1 < 0.1 <1 30% Pass 

Xylenes - Total M20-Ma10239 NCP mg/kg < 0.3 < 0.3 <1 30% Pass 

Duplicate 

Total Recoverable Hydrocarbons - 2013 NEPM Fractions Result 1 Result 2 RPD 

Naphthalene M20-Ma10239 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

TRH C6-C10 M20-Ma10239 NCP mg/kg < 20 < 20 <1 30% Pass 

TRH >C10-C16 S20-Ma03159 NCP mg/kg < 50 < 50 <1 30% Pass 

TRH >C16-C34 S20-Ma03159 NCP mg/kg 220 320 37 30% Fail Q15 

TRH >C34-C40 S20-Ma03159 NCP mg/kg < 100 < 100 <1 30% Pass 

Duplicate 

Polycyclic Aromatic Hydrocarbons Result 1 Result 2 RPD 

Acenaphthene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Acenaphthylene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Anthracene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Benz(a)anthracene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Benzo(a)pyrene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Benzo(b&j)fluoranthene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Benzo(g.h.i)perylene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Benzo(k)fluoranthene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Chrysene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Dibenz(a.h)anthracene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Fluoranthene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Fluorene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Indeno(1.2.3-cd)pyrene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Naphthalene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Phenanthrene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Pyrene B20-Ma02939 NCP mg/kg < 0.5 < 0.5 <1 30% Pass 

Duplicate 

Result 1 Result 2 RPD 

% Moisture M20-Ma05424 NCP % 18 17 8.0 30% Pass 
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Comments 

Sample Integrity 
Custody Seals Intact (if used) N/A 

Attempt to Chill was evident Yes 

Sample correctly preserved Yes 

Appropriate sample containers have been used Yes 

Sample containers for volatile analysis received with minimal headspace Yes 

Samples received within HoldingTime Yes 

Some samples have been subcontracted No 

Qualifier Codes/Comments 

Code Description 
F2 is determined by arithmetically subtracting the "naphthalene" value from the ">C10-C16" value. The naphthalene value used in this calculation is obtained from volatiles 

N01 (Purge & Trap analysis). 

Where we have reported both volatile (P&T GCMS) and semivolatile (GCMS) naphthalene data, results may not be identical. Provided correct sample handling protocols have 
been followed, any observed differences in results are likely to be due to procedural differences within each methodology. Results determined by both techniques have passed 

N02 all QAQC acceptance criteria, and are entirely technically valid. 

F1 is determined by arithmetically subtracting the "Total BTEX" value from the "C6-C10" value. The "Total BTEX" value is obtained by summing the concentrations of BTEX 
N04 analytes. The "C6-C10" value is obtained by quantitating against a standard of mixed aromatic/aliphatic analytes. 

Please note:- These two PAH isomers closely co-elute using the most contemporary analytical methods and both the reported concentration (and the TEQ) apply specifically to 
N07 the total of the two co-eluting PAHs 

Q15 The RPD reported passes Eurofins Environment Testing's QC - Acceptance Criteria as defined in the Internal Quality Control Review and Glossary page of this report. 

Authorised By 

Asim Khan Analytical Services Manager 

Harry Bacalis Senior Analyst-Volatile (VIC) 

Joseph Edouard Senior Analyst-Organic (VIC) 

Glenn Jackson 

General Manager 

- Indicates Not Requested 

* Indicates NATA accreditation does not cover the performance of this service 

Measurement uncertainty of test data is available on request or please click here. 
Eurofins shall not be liable for loss, cost, damages or expenses incurred by the client, or any other person or company, resulting from the use of any information or interpretation given in this report. In no case shall Eurofins be liable for consequential damages including, but not limited to, lost 
profits, damages for failure to meet deadlines and lost production arising from this report. This document shall not be reproduced except in full and relates only to the items tested. Unless indicated otherwise, the tests were performed on the samples as received. 
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https://cdnmedia.eurofins.com/apac/media/603864/reporting-measurement-uncertainty-of-chemical-and-microbiology-test-results.pdf


Australia New Zealand 
Melbourne Sydney Brisbane Perth Auckland Christchurch 
6 Monterey Road Unit F3, Building F 1/21 Smallwood Place 2/91 Leach Highway 35 O'Rorke Road 43 Detroit Drive 
Dandenong South VIC 3175 16 Mars Road Murarrie QLD 4172 Kewdale WA 6105 Penrose, Auckland 1061 Rolleston, Christchurch 7675 
Phone : +61 3 8564 5000 Lane Cove West NSW 2066 Phone : +61 7 3902 4600 Phone : +61 8 9251 9600 Phone : +64 9 526 45 51 Phone : 0800 856 450 
NATA # 1261 Phone : +61 2 9900 8400 NATA # 1261 Site # 20794 NATA # 1261 IANZ # 1327 IANZ # 1290 
Site # 1254 & 14271 NATA # 1261 Site # 18217 Site # 23736 

V2 

ABN – 50 005 085 521 web : www.eurofins.com.au e.mail : EnviroSales@eurofins.com 

Company Name: Jones Environmental Consulting 
Address: 497 Parnall St 

Lavington 
NSW 2641 

Project Name: 
Project ID: JE10122 

Order No.: 
Report #: 705825 
Phone: 0424 490 551 
Fax: 

Received: Mar 4, 2020 3:58 PM 
Due: Mar 12, 2020 
Priority: 5 Day 
Contact Name: Patricia Jones 

Eurofins Analytical Services Manager : Asim Khan 
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Melbourne Laboratory - NATA Site # 1254 & 14271 X X 

Sydney Laboratory - NATA Site # 18217 

Brisbane Laboratory - NATA Site # 20794 X 

Perth Laboratory - NATA Site # 23736 

External Laboratory 

No Sample ID Sample Date Sampling 
Time 

Matrix LAB ID 

1 QC2 Mar 01, 2020 Water M20-Ma05380 X 

2 QC5 Mar 01, 2020 Soil M20-Ma05381 X X 

Test Counts 1 1 1 
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MelbourneMelbourneMelbourne SydneySydneySydney BrisbaneBrisbaneBrisbane PerthPerthPerth

Sample Receipt AdviceSample Receipt AdviceSample Receipt Advice

Jones Environmental ConsultingJones Environmental ConsultingJones Environmental Consulting

705825705825705825

Sample informationSample informationSample information

Contact notesContact notesContact notes

Melbourne Sydney Brisbane Perth 
6 Monterey Road Unit F3, Building F 1/21 Smallwood Place 2/91 Leach Highway
Dandenong South Vic 3175 16 Mars Road Murarrie QLD 4172 Kewdale WA 6105 
Phone : +61 3 8564 5000 Lane Cove West NSW 2066 Phone : +61 7 3902 4600 Phone : +61 8 9251 9600 
NATA # 1261 Phone : +61 2 9900 8400 NATA # 1261 Site # 20794 NATA # 1261 Site # 23736 
Site # 1254 & 14271 NATA # 1261 Site # 18217 

ABN – 50 005 085 521 e.mail : EnviroSales@eurofins.com web : www.eurofins.com.au 

Sample Receipt Advice 

Company name: Jones Environmental Consulting 

Contact name: Patricia Jones 
Project ID: JE10122 
COC number: Not provided 
Turn around time: 5 Day 
Date/Time received: Mar 4, 2020 3:58 PM 
Eurofins reference: 705825 

Sample information 

☑ A detailed list of analytes logged into our LIMS, is included in the attached summary table. 

☑ All samples have been received as described on the above COC. 

☑ COC has been completed correctly. 

☑ Attempt to chill was evident. 

☑ Appropriately preserved sample containers have been used. 

☑ All samples were received in good condition. 

☑ Samples have been provided with adequate time to commence analysis in accordance with the
relevant holding times. 

☑ Appropriate sample containers have been used. 

☑ Sample containers for volatile analysis received with zero headspace. 

☒ Split sample sent to requested external lab. 

☒ Some samples have been subcontracted. 

N/A Custody Seals intact (if used). 

Contact notes 
If you have any questions with respect to these samples please contact: 

Asim Khan on Phone : or by e.mail: AsimKhan@eurofins.com 

Results will be delivered electronically via e.mail to Patricia Jones - patricia@jonesenvironmental.net. 

Global Leader - Results you can trust 

·~ eurofins I . nmentTesting -:. Env1ro 
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CLIENT: JEC TURNAROUND REQUIREMENTS : i!4 St.lndtitd fr..,,- ~Li~t-<:h.1e date): FOR LABORATORY USE ONLY {Circle) 

OFFICE: 
(Standard TAT may be longer for some tests 

□ Non Standard or urgent TAT (List due date): Custody Sear Intact? Yes No NIA e ... Ultra Trace Ornanics ~ 

PROJECT: JE10122 COC SEQUENCE NUMBER (Circle) Free ice J frozen ice bricks 
present upon receipt? Yes No NIA 

ORDER NUMBER: COC: 12 3 4 5 6 7 
Random Sample Temperature 
on Receipt. 'C 

PROJECT MANAGER: Patricia Jones CONTACT PH: 0424490551 OF: 12 3 4 5 6 - 7 Other comment· - _,, 
SAMPLER. Russell Jones SAMPLER MOBILE: RELINQUISHED BY: RECEIVED BY: (~·1 RELINQUISHED BY: 

RECEIVED B: ~ LC 
EDD FORMAT (or default): /.,/1/lrrtK.. ef ~t~ zo~,~ ~ 

Email Reports to (will default to PM if no other addresses are listed): patricia@jonesenvironmental.net DATE/TIME 2/S/20 DATE/TIME: 

3}~ lt"'V'D 
DATE/TIME: 

DATE~ g-,,£ 
Email Invoice to (will default to PM if no other addresses are listed): russell@jonesenvironmental.net r -r --COMMENTS/SPECIAL HANDLING/STORAGE OR DISPOSAL: 

ALS SAMPLE DETAILS CONTAINER INFORMATION 
ANALYSIS REQUIRED including SUITES (NB. Suite Codes must be listed to attract suite price) Additional Information 

USE MATRIX: SOLID (S) WATER (W) Where Metals are required, specify Total (unfiltered bottle required) or Dissolved (field filtered bottle required). 

--
,,, 
"' ;=- :,: 

~ -' w < 
TYPE & PRESERVATIVE (refer ..:z "' ll. Comments on likely contaminant levels, 

LABID SAMPLE ID DATE /TIME I- b~ 0 >< dilutions, or samples requiring specific QC 
to codes below) :,: < !!!. w analysis etc. :. I- z I-

0 ,,, 
~ (.) ;';, ll. 

ll. I-

l,t QC2 1/3/20 w 1 xsoil lar X 
-:»- QC5 1/3/20 s 1 xsoil Jar X 

';,.,.i.r" 
,l ~ 1 1 

,. ~,,,_ } 

Water Container Codes: P = Unpreserved Plastic; N = Nitric Preserved Plastic; ORC = Nitric Preserved ORC; SH= Sodium Hydroxide/Cd Preserved; S = Sodium Hydroxide Preserved Plastic; AG= Amber Glass Unpreserved; AP - Airfreight Unpreserved Plastic 
V = VOA Vial HCI Preserved; VB= VOA Vial Sodium Bisulphate Preserved; VS= VOA Vial Sulfuric Preserved; AV= Airfreight Unpreserved Vial SG = Sulfuric Preserved Amber Glass; H = HCI preserved Plastic; HS= HCI preserved Speciation bottle; SP= Sulfuric Preserved Plastic; F = Formaldehyde Preserved Glass; 
Z - Zinc Acetate Preserved Bottle· E - EDTA Preserved Bottles· ST - Sterile Bottle· ASS - Plastic BaA for Acid Sul hate Soils· B = Unureserved Bae 
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