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Important note about your report 

The sole purpose of this report is to present the findings of a review of environmental factors (REF) pertaining to 
groundwater for the proposed New Dubbo Bridge. The report was commissioned by Roads and Maritime 
Services (‘the Client’) and was produced in accordance with, and is limited to the scope of services set out in, 
the contract between Jacobs and the Client. That scope of services, as described in this report, was developed 
with the Client.  

All reports and conclusions that deal with sub-surface conditions are based on interpretation and judgement and 
as a result have uncertainty attached to them. This report contains interpretations and conclusions which are 
uncertain, due to the nature of the investigations. No study can investigate every risk, and even a rigorous 
assessment and/or sampling program may not detect all problem areas within a site. 

This report is based on assumptions that the site conditions as revealed through sampling are indicative of 
conditions throughout the site. The findings are the result of standard assessment techniques used in 
accordance with normal practices and standards, and (to the best of Jacobs knowledge) they represent a 
reasonable interpretation of the current conditions on the site.  Sampling techniques, by definition, cannot 
determine the conditions between the sample points and so this report cannot be taken to be a full 
representation of the sub-surface conditions. This report only provides an indication of the likely sub surface 
conditions.  

Conditions encountered when site work commences may be different from those inferred in this report, for the 
reasons explained in this limitation statement. If site conditions encountered during site works are different from 
those encountered during the Jacobs site investigation, Jacobs reserves the right to revise any of the findings, 
observations and conclusions expressed in this report.  

The passage of time, manifestation of latent conditions or impacts of future events may require further 
examination of the proposal and subsequent data analysis, and re-evaluation of the data, findings, observations 
and conclusions expressed in this report.  

In preparing this report, Jacobs has relied upon, and presumed accurate, any information (or confirmation of the 
absence thereof) provided by the Client and from other sources. Except as otherwise stated in the report, 
Jacobs has not attempted to verify the accuracy or completeness of any such information. If the information is 
subsequently determined to be false, inaccurate or incomplete then it is possible that our observations and 
conclusions as expressed in this report may change. 

Jacobs has prepared this report in accordance with the usual care and thoroughness of the consulting 
profession, for the sole purpose described above and by reference to applicable standards, guidelines, 
procedures and practices at the date of issue of this report. For the reasons outlined above, however, no other 
warranty or guarantee, whether expressed or implied, is made as to the data, observations and findings 
expressed in this report, to the extent permitted by law.  

Except as specifically stated in this report, Jacobs makes no statement or representation of any kind concerning 
the suitability of the site for any purpose or the permissibility of any use. 
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Executive Summary  
Proposal  

Roads and Maritime Services NSW (Roads and Maritime) proposes to build a new bridge over the Macquarie 
River and construct around 2.2 kilometres of new highway and intersection upgrades between the Thompson 
Street / Whylandra Street intersection and the River Street / Bourke Street intersection in Dubbo, NSW (the 
proposal).  

Purpose of this report  

This report has been prepared to support the Project review of environmental factors (REF) being prepared by 
Roads and Maritime under Division 5.1 of the Environmental Planning and Assessment Act 1979 for the 
proposal. The scope of this report is limited to groundwater.   

Objectives of the report were:   

1) Summarise proposed concept bridge design details that are relevant to groundwater 

2) Summarise key legislation and policy relevant to groundwater 

3) Summarise the local geological and hydrogeological setting 

4) Outline potential groundwater related impacts arising from the proposal and identifying areas where further 
assessment may be required 

5) Where required, outline measures to mitigate potential groundwater related impacts arising from the 
proposal. 

Summary of impacts 

Subject to the results of a detailed site contamination assessment, which is to be completed at detailed design 
stage, no material impacts to groundwater are anticipated to occur due to the proposal, provided the mitigation 
measures recommended in this report are implemented.  

Summary of mitigation measures 

Site specific controls should be developed within the Construction Environmental Management Plan to mitigate 
risk of accidental chemical spills contaminating groundwater.   

Bores GW060611.1.1 and GW060613.1.1, which are offset by about 20 metres and 40 metres respectively from 
the proposed alignment, should not be pumped until pile concrete has set. This would need to be communicated 
to these bore owners, provided the bores are in service.  

If Bores GW060611.1.1 and GW060613.1.1 are currently being used for water supply, stormwater design should 
ensure runoff from the bridge/road does not recharge the groundwater system near these bores.  

Groundwater contamination risk and mitigation controls are to be determined following completion of a detailed 
contamination site investigation, to be undertaken at detailed design stage. 
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1. Introduction 
1.1 Background 

Roads and Maritime Services NSW (Roads and Maritime) proposes to build a new bridge over the Macquarie 
River and construct around 2.2 kilometres of new highway and intersection upgrades between the Thompson 
Street / Whylandra Street intersection and the River Street / Bourke Street intersection in Dubbo, NSW (the 
proposal). 

The LH Ford Bridge is a high level bridge but cannot carry higher mass limit (HML) vehicles such as B-Triple 
road trains. The LH Ford Bridge is currently undergoing strengthening works to accommodate HML vehicles (up 
to a 68 tonne B-Double configuration). These works are not expected to be completed until early 2020. Under 
existing conditions, all HML vehicles are required to travel via the Emile Serisier Bridge, which is susceptible to 
inundation during flood events. During these flood events, HML vehicles are required to make a substantial 
detour to re-join the Newell Highway, increasing journey times and decreasing the route’s reliability. 

The Dubbo region is also experiencing significant residential growth, with those areas seeing an increase in 
traffic volumes, worsening issues experienced when the Emile Serisier Bridge is closed due to flooding. The 
proposal will alleviate significant disruptions in Dubbo during a major flood when the Emile Serisier Bridge is 
under water and unable to be used. 

1.2 Description of the proposal 

The proposal would include: 

• Upgrading the Thompson Street / Victoria Street intersection on the Mitchell Highway to carry Performance 
Based Standard 3A (PBS 3A) heavy vehicles  

• Replacing the existing T intersection at the Thompson Street / Whylandra Street (Newell Highway) 
intersection with a four way intersection with traffic lights that can accommodate heavy vehicles  

• Providing a high level flood detour road to the west of the existing Emile Serisier Bridge  

- Construction of about 2.2 kilometres of new carriageway with a single lane in each direction between 
the Thompson Street / Whylandra Street (Newell Highway) intersection and the River Street / Bourke 
Street (Newell Highway) intersection, including:Two 3.5 metres wide lanes 

- A one metre wide painted median 

- A two metre wide shoulder on both sides of the road 

• Construction of a new 16 span high level bridge over the Macquarie River and Brisbane Street. The new 
bridge would be about 545 metres long and 13 metres wide and would generally include:  

- Two 3.5 metres wide lanes  

- A one metre wide painted median  

- Twin rail safety barriers 

- A minimum vertical clearance of 0.5 metres over the Macquarie River in the 100 annual reoccurrence 
interval (ARI) flood event  

- Flood immunity up to the 50 year ARI flood event, determined by the eastern abutment 

- Vertical clearance of 5.3 metres over Brisbane Street 

• Construction of around 55 metres of retaining wall structures along sections of River Street 
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• Upgrading the existing four leg intersection at River Street/Newell Highway (Bourke Street) to include traffic 
lights that can accommodate heavy vehicles  

• Construction of a new intersection between Darling Street and Brisbane Street 

• Adjustments to the Brisbane Street/River Street and the Darling Street/River Street intersections including 
removal of access from Darling Street into River Street 

• Road widening and tie-in works  

• Construction of a high level flood route west of the intersection between Thompson Street/Whylandra Street 
(Newell Highway). Widening of the intersection between Mitchell Highway and Thompson Street is provided 
as part of this flood detour route to facilitate heavy vehicle movements when the flood bypass is in 
operation 

• Relocation and adjustments of utilities, services, drainage and streetlights 

• Property acquisitions, leases and adjustments  

• Landscaping 

• Temporary construction facilities including construction compounds, stockpile sites, crane pads, access 
tracks, erosion and sedimentation measures. 

The location of the proposal is shown in Figure 1-1 and an overview of the proposal is provided in Figure 1-2. 

1.3 Purpose of this report  

This report has been prepared for the review of environmental factors (REF) for the proposed New Dubbo 
Bridge. The scope of the report is limited to groundwater and aside from key proposal details relevant to 
groundwater, general proposal information has been excluded, as it is assumed that this information will be 
documented in the introductory chapters of the REF.  

Objectives of the report were:   

• Summarise proposed concept bridge design details that are relevant to groundwater 

• Summarise key legislation and policy relevant to groundwater 

• Summarise the local geological and hydrogeological setting 

• Outline potential groundwater related impacts arising from the proposal and identifying areas where further 
assessment may be required 

• Where required, outline measures to mitigate potential groundwater related impacts arising from the 
proposal. 

1.4 Proposed bridge alignment and footings 

The proposal is shown in Figure 1-2. The proposal extends from River Street in the east, towards the west over 
the Macquarie River and runs southwards before connecting with Thompson Street and the Newell Highway. 
Most of the proposed bridge alignment overlies quaternary alluvial material. 
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Footing design details were not available at the time of preparing this report and will be determined at a later 
stage following geotechnical site investigations and structural design. However, preliminary indications from 
geotechnical engineers are that the footing system opted for by structural engineers will likely comprise piles 
terminating in the alluvium. It is noted that the nearby LH Ford Bridge works as executed (WAE) drawings 
(1967) indicate this bridge had deep footings. The proposed Dubbo Bridge footings are therefore anticipated to 
include piles, terminating in the alluvium for the purpose of this groundwater assessment. 

1.5 Key Legislation, Policy and Licensing  

1.5.1 National Water Quality Management Strategy 

The National Water Quality Management Strategy (NWQMS) (Australian and New Zealand Environment and 
Conservation Council (ANZECC) and Agriculture and Resource Management Council of Australia and New 
Zealand, 1994) is the adopted national approach to protecting and improving water quality in Australia. It 
consists of a number of guideline documents, of which certain documents relate to protection of surface water 
resources and others relate to the protection of groundwater resources.  

The primary document relevant to the assessment of groundwater risks for the proposal is the Guidelines for 
Groundwater Quality Protection in Australia (Australian Government, 2013). This document sets out a high-level 
risk-based approach to protecting or improving groundwater quality for a range of groundwater beneficial uses 
(called ‘environmental values’), including aquatic ecosystems, primary industries (eg irrigation and general water 
users, stock drinking water, aquaculture and human consumption of aquatic foods), recreational and aesthetic 
values (eg swimming, boating and aesthetic appeal of water bodies), drinking water, industrial water and cultural 
values.  

For the purpose of this groundwater assessment, all of the above ‘environmental values’ have been considered 
applicable. 

1.5.2 Water Act 1912 and Water Management Act 2000 

Water resources in NSW are administered under the Water Act 1912 (Water Act) and the Water Management 
Act 2000 (WM Act) by the NSW Department of Industry (NSW DI). The Water Management Act 2000 governs 
the issue of water access licences and approvals for those water sources (rivers, lakes, estuaries and 
groundwater) in NSW where Water Sharing Plans (WSP) have commenced. WSPs establish rules for sharing 
water between the environmental needs of the river or aquifer and water users, and also between different types 
of water use such as town supply, rural domestic supply, stock watering, industry and irrigation. The Water Act 
governs the issue of water licences for water sources in other areas. There are WSPs for regulated and 
unregulated river catchments and groundwater sources in water management areas. 

The proposal is located within the Upper Macquarie Alluvial Groundwater Sources of the WSP for the Macquarie 
Bogan Unregulated and Alluvial Water Sources (Macquarie Bogan WSP). The Macquarie Bogan WSP for the 
study area has commenced and the area is therefore generally governed under the WM Act. The exception is 
temporary construction dewatering, which is currently licensed under the Water Act.  

The WM Act requires approvals for activities that may impact an aquifer(s). The approval is for activities that 
intersect groundwater other than water supply bores and may be issued for up to ten years. Part 2 of the WM 
Act establishes access licences for the take of water within a particular water management area. The Water 
Management (General) Regulation 2011 is the primary regulation instrument under the WM Act.  

Roads and Maritime is exempt as a roads authority under Clause 18(1) of the Water Management (General) 
Regulation 2011 from the requirement to hold a water access licence. Roads and Maritime is also exempt under 
Clause 31(1) of those regulations from the requirement to hold a water use approval. These exemptions are as 
per Schedule 5, Part 1, clause 2 of the regulations, which pertain to water required for road construction and 



Groundwater Report for Project REF 

 

 
IA186200-RP-EN-129 6 

road maintenance. Road authorities are not exempt, however, from the requirement to hold a water supply work 
approval to construct water supply works. 

Groundwater take and temporary construction dewatering are not anticipated to be required for the proposal. 
However, this is to be confirmed during the detailed design.   

1.5.3 NSW Aquifer Interference Policy  

The NSW Aquifer Interference Policy (DPI Water, 2012) outlines minimal impact considerations for water table 
and groundwater pressure drawdown for high priority Groundwater Dependent Ecosystems (GDEs) (as 
identified in the WSP), high priority culturally significant sites (as identified in the WSP) and existing groundwater 
supply bores. Water quality impact considerations are also outlined. 

The alluvial deposits at the site have been mapped by DI Water as a ‘highly productive groundwater source’. 
Therefore, the following minimal impact considerations apply: 

1. A maximum cumulative water table decline of two metres at any water supply work 

2. A cumulative pressure head decline of not more than 40 per cent of the ‘post-water sharing plan’ pressure 
head above the base of the water source to a maximum of a two metre decline, at any water supply work  

3. Less than or equal to a 10 per cent cumulative variation in the water table, allowing for typical climatic ‘post-
water sharing plan’ variations, 40metres from any high priority GDE or culturally significant site listed in the 
relevant WSP 

4. Any change in groundwater quality should not lower the beneficial use category of the groundwater source 
beyond 40 metres from the activity 

5. No increase of more than one per cent per activity in long-term average salinity in a highly connected 
surface water source at the nearest point to the activity. 

1.5.4 Groundwater Dependent Ecosystems Policy  

The NSW State Groundwater Dependent Ecosystems (GDEs) Policy (Department of Land and Water 
Conservation, 2002) implements the Water Management Act 2000 by providing guidance on the protection and 
management of GDEs. The management objectives and principles are to: 

• Ensure that the most vulnerable and valuable ecosystems are protected 

• Manage groundwater extraction within defined limits thereby providing flow sufficient to sustain ecological 
processes and maintain biodiversity 

• Ensure that sufficient groundwater of suitable quality is available to ecosystems when needed 

• Ensure that the precautionary principle is applied to protect GDEs, particularly the dynamics of flow and 
availability and the species reliant on these attributes 

• Ensure that land use activities aim to minimise adverse impacts on GDEs. 
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1.6 Assessment approach 

The review of groundwater related environmental factors associated with the proposal was based on:  

• A desktop review of public domain groundwater data available in the region of the proposal and subsequent 
conceptualisation of the groundwater system 

• Review of geotechnical investigation data collected for the proposal, which included two groundwater 
monitoring bores 

• The proposed bridge design and it’s potential to interact with the groundwater system. 
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2. Existing environment 
The existing environment has been characterised based on:  

• A desktop review of publicly available information 

• Geotechnical site investigations, which included eight boreholes, two of which were completed as 
groundwater monitoring bores and manual groundwater level measure within the two groundwater 
monitoring bores installed for the proposal. 

The hydrogeological conceptualisation relates to the geological setting and groundwater catchments that the 
proposal is situated within, the boundaries of which extend beyond the proposal area. The purpose of the 
conceptualisation was to: 

• Understand the existing groundwater regime within which the proposal will be implemented 

• Understand the physical controls on groundwater flow to inform subsequent proposal specific conceptual, 
analytical or numerical modelling as required 

• Identify potential receptors that may be impacted by changed groundwater conditions associated with the 
proposal. 

2.1 Geology 

2.1.1 Public domain data 

The Dubbo 1:100,000 Geological Sheet 8633 (Geological Survey of NSW, 2000) indicates that the proposal is 
located within three sedimentary geological units comprised of: 

• Piliga Sandstone on the western extent of the proposal around the Victoria Street and Thompson Street 
intersection 

• Quaternary Alluvium deposits through the centre of the proposal along the Macquarie River 

• Napperby Formation on the eastern extent of the proposal around the River Street and Bourke Street 
intersection. 

The majority of the proposal’s surface geology comprises quaternary alluvial deposits associated with the 
Macquarie River, which are described as silt, clay and sand, variable humic content and sporadic pebble to 
cobble sized unconsolidated conglomeratic lenses. The eastern extent of the proposal is underlain by the 
Napperby Formation, which is described as siltstone with thinly interbedded fine to medium grained lithic quartz 
sandstone and minor conglomerate. The western extent of the proposal is underlain by the Pilliga Sandstone, 
which is described as massive to cross bedded coarse pebbly lithic quartz sandstone, minor fine grained 
sandstone and siltstone.  

The alluvial material in the centre of the proposal area is underlain by sedimentary rock. There are also areas of 
tertiary aged volcanic outcropping which overly the sedimentary rock and are described as tholeiite, alkali basalt, 
basanite, nephelinite, limburgite, trachyte and rare obsidian.  The closest volcanic outcrop is located outside the 
proposal area to the south of the Whylandra Street and Thompson Street intersection.  

The surface geology is shown in Figure 2-1.  
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2.1.2 Geotechnical investigations   

Geotechnical investigations undertaken for the proposal relevant to the groundwater assessment included eight 
boreholes (boreholes BH101 sequentially through to BH106, plus BH103a and BH104a), two (BH103 and 
BH106) of which were completed as groundwater monitoring bores. Aside from shallow fill at some locations, 
these boreholes encountered alluvium to investigation limits, which ranged from 7.95 metres below ground level 
(BGL) to 50 metres BGL. Rock was not encountered. The alluvial material comprised clays, sand and gravels.  

Locations of the above boreholes are shown in Figure 2-2, with borehole and monitoring well logs provided in 
Appendix A.   

2.2 Groundwater bores  

2.2.1 Groundwater monitoring bores 

Manual groundwater level measurements within groundwater monitoring bores installed for the proposal and 
groundwater level observations during the drilling of geotechnical boreholes are summarised in Table 2-1.  
Surface level elevation of the groundwater bores ranged from 248.5 metres AHD to 250 metres AHD, and 
included groundwater depths between 7 to 14 metres below the ground surface. 

Table 2-1  Summary of groundwater level measurements for groundwater monitoring wells and boreholes installed for the 
proposal 

Bore or borehole 
I.D. 

Approximate 
Surface Elevation 
(mAHD) 

Groundwater depth (mBGL) Groundwater level (mAHD) 

BH101 260.68 Not encountered  Not encountered 

BH102 262.77 14.10 (during drilling, 21/09/18) 248.67 

BH103 (bore) 257.00 
8.00 (02/08/18) 
7.50 (21/09/18) 

249.00 (02/08/18) 
249.50 (21/09/18) 

BH103a 257.00 7.50 (during drilling, 18/09/18) 249.50 

BH104 257.00 
8.50 (groundwater inflow during drilling, 
26/07/18) 248.50 

BH104a 257.00 7.00 (during drilling, 17/09/18) 250.00 

BH105 258.27 8.90 (during drilling, 12/09/18) 249.37 

BH106 (bore) 258.52 9.00 (02/08/18) 249.52 
Notes: 
1 ND = no data 

Locations of the above boreholes are shown Figure 2-2. 
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2.2.2 Registered groundwater bores 

The Bureau of Meteorology’s (BOM) Australian Groundwater Explorer (BOM, 2018) was reviewed to investigate 
registered groundwater bores and groundwater level records in the region of the proposal.  

There are 22 registered bores in the region of the proposal with purposes of ‘monitoring’ (3), ‘exploration’ (6), 
‘water supply’ (8), ‘irrigation’ (3) and ‘other’ (2). Bore details are summarised in Table 2-2 with bore locations 
shown in Figure 2-1.  

The minimum, average and maximum bore depth is 5.5, 20.4 and 38.4 metres respectively. Based on available 
geological logs, water supply and irrigation bores are accessing groundwater from relatively permeable layers 
within the alluvial deposits. 

The nearest water supply or irrigation bores to the proposal alignment are Bore GW060611.1.1 (water supply) 
and Bore GW060613.1.1 (water supply), which are situated about 20 and 40 metres respectively from the 
alignment. Bore GW060611.1.1 and Bore GW060613.1.1 have reported depths of 11.5 and 11.4 metres 
respectively.   

Available data indicates groundwater levels range from about 249 metres AHD to 252 metres AHD, which 
corresponds to a range in groundwater depth of about 9 to 12 metres below ground level.  

Table 2-2  Summarised details for bores in the region of the proposal 

Bore I.D. Approximate 
Surface 
Elevation 
(mAHD) 

License 
Status 

Purpose Bore 
Depth 
(m) 

Drilled 
Depth 
(m) 

Standing 
Water Level 
mAHD 
(mBGL)

Other Comments 

GW042274.1.1 262.2 Functioning Monitoring 14.9 
No data 
(ND) 

252.10 
(10.10) 

SWL measurement is 
average of 66 
measurements. No 
geological log.  

GW040467.1.1 258.1 Functioning Monitoring 11.6 ND 248.88 (9.22) 

SWL measurement is 
average of 58 
measurements. No 
geological log. 

GW802760.1.1 258.4 Functioning 
Water 
Supply 33.0 33.0 ND 

Alternating alluvial layers 
(clay, sandy clay, gravel 
and sand) 

GW060612.1.1 258.4 Functioning 
Water 
Supply 11.5 ND ND 

No geological log. 

GW065120.1.1 258.8 Functioning 
Water 
Supply 10.8 ND ND 

No geological log. 

GW060300.1.1 258.8 Removed 
Water 
Supply 36.6 36.6 ND 

No geological log. 

GW060611.1.1 257 Functioning 
Water 
Supply 11.5 ND ND 

No geological log. 

GW039458.1.1 262.5 Functional Exploration 30.0 32.0 ND 

Alluvial layers (clay, 
gravel and sand) with 
shale at 30 m depth. 

GW039458.1.2 262.5 Functional Exploration 30.0 32.0 ND No geological log. 
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Bore I.D. Approximate 
Surface 
Elevation 
(mAHD) 

License 
Status 

Purpose Bore 
Depth 
(m) 

Drilled 
Depth 
(m) 

Standing 
Water Level 
mAHD 
(mBGL)

Other Comments 

GW039459.1.1 265 Functional Exploration 24.0 25.5 ND No geological log. 

GW060613.1.1 256.1 Functioning 
Water 
Supply 11.4 ND ND 

No geological log. 

GW060614.1.1 255.6 Functioning 
Water 
Supply 12.8 ND ND 

No geological log. 

GW802602.1.1 264.9 Functional Exploration 7.0 7.0 ND 
Clay and sandy clay with 
basalt at 6.9 m depth.  

GW802638.1.1 206.9 Functional Exploration 7.5 7.5 ND 
Clay and sandy clay with 
‘rock’ at 7.4 m depth. 

GW802549.1.1 264.7 Functional Exploration 5.5 5.5 ND 
Clay with basalt at 5.4 m 
depth.  

GW042273.1.1 262.8 Unknown Monitoring 14.9 ND 
251.16 
(11.64) 

No geological log. 

GW025021.1.1 256.8 Unknown Irrigation 38.4 42.4 ND 
Alluvial layers (clay, 
gravel and sand). 

GW096148.1.1 256.8 Functioning Other 38.0 45.0 ND 

Alluvial layers (clay, 
gravel and sand). EC 
values of 716 and 710 
µS/cm 

GW021495.1.1 256.6 Proposed Irrigation ND ND ND No geological log. 

GW060961.1.1 264.6 Functioning 
Water 
Supply 14.9 ND ND 

No geological log. 

GW007092.1.1 259.2 Functioning Irrigation 30.5 ND ND No geological log. 

GW008154.1.1 258.7 
Non-
functional Other 33.8 36.7 ND 

Alluvial layers (clay, 
gravel, sand and silt). 

Notes: 
1 ND = no data 

2.3 Groundwater Dependent Ecosystems (GDEs) 

GDEs are ecological communities that are dependent, either entirely or in part, on the presence of groundwater 
for their health or survival. The NSW DPI Water Risk Assessment Guidelines for Groundwater Dependent 
Ecosystems (Serov et al., 2012) adopts the definition of a GDE as: 

‘Ecosystems which have their species composition and natural ecological processes wholly or partially 
determined by groundwater.’ 

GDEs might rely on groundwater for the maintenance of some or all of their ecological functions, and that 
dependence can be variable, ranging from partial and infrequent dependence, ie seasonal or episodic, to total 
continual dependence. 
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The presence of GDEs in the region of the site was assessed using: 

1. BOM’s Atlas of GDEs – this resource maps the potential for aquatic, terrestrial and subterranean
ecosystems which rely on the presence of groundwater. The mapping in this atlas is based on broad
national scale GIS data and, where available, regional studies. As a result, the conclusions drawn from the
mapping are considered indicative only.

2. The proposals applicable WSP legislation (NSW Government) – High priority GDEs are identified in the
WSP for the water source in which they reside and are regulated under the NSW Aquifer Interference
Policy.

The BOM’s GDE atlas mapped the Macquarie River as an unclassified potential Aquatic GDE and a high 
potential terrestrial GDE. Land immediately adjacent to the river up to a distance of about 80 metres from the 
river was also mapped as a high potential terrestrial GDE. Some areas near the proposed bridge were mapped 
as low potential terrestrial GDE, with a very small area near Brisbane Street mapped as moderate potential 
GDE. This GDE mapping is shown in Figure 2-1.  

Schedule 6 of the WSP legislation (NSW Government) indicated that at the commencement of the WSP, no high 
priority GDEs had been identified in the WSP coverage area.  

2.4 Acid Sulfate Soil (ASS) 

Acid sulfate soils (ASS) are naturally occurring soils, commonly associated with low lying areas of fine grained 
sediments and typically occurring in lacustrine, estuarine, or swamp type environments. Disturbing ASS and 
Groundwater level lowering can have implications as exposing it to oxygen results in sulfide oxidation and 
acidification, that can have environmental and flow-on impacts.  Acidification of groundwater can result in the 
mobilisation of arsenic and heavy metals previously bound in the aquifer formation. Potential impacts of 
acidification and mobilisation of heavy metals include: 

• Increased toxicity and loss of biodiversity in wetlands and waterways

• Groundwater contamination

• Reduced agricultural productivity

• Corrosion of concrete and steel infrastructure.

The elevation of the proposal area, existing geomorphological environment and ASS mapping (ASRIS – 
Australian Soil Resource Information System), which indicates a low probability for the presence of ASS, 
indicate the risk of encountering ASS is unlikely.  

2.5 Contamination 

Jacobs completed a phase 1 contamination investigation of the study area to assess areas of environmental 
interest (AEIs) (with respect to contamination) to support the planning provision for the construction of the 
proposal, refer to the Preliminary Site Investigation (PSI) New Dubbo Bridge, NSW (Jacobs, 2019).  

Based on the desktop information review, the PSI (Jacobs, 2019) concluded that significant contamination is 
unlikely to be present within the study area which would constrain the development of the bridge. A number of 
activities undertaken on and/or near to the study area were considered to pose a moderate contamination risk to 
construction as detailed below: 

• Potential contamination into groundwater from a number of petrol filling station point sources located onsite
and within one kilometer of the study area.
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• Potential contamination associated with unauthorised dumping, including household and building material
waste

• Potential contamination associated with degradation of asphalt roads and runoff from earth mounds of
imported fill material, likely from an industrial source

• Farmland and agricultural related activities.

Other AEIs were considered to represent a low risk in consideration of potential construction activities and the 
likely localised nature of the associated contamination (if present). 

To quantify the potential moderate risk AEIs, the PSI (Jacobs, 2019) recommended that intrusive contamination 
investigations be carried out in the vicinity of the proposal to quantify the exposure risk. The contamination 
investigations should extend laterally and vertically to the extent of the proposal and include sample capture and 
analysis of relevant environmental matrices (air/soil/water). 

There is the potential for other contamination sources to be present within the study area which were not 
identified during the preparation of the PSI or were assessed as low risk. Any potential contamination which is 
identified during construction activities should be managed in accordance with an appropriate unexpected finds 
protocol detailed in a construction environmental management plan (CEMP). 

2.6 Hydrogeological conceptualisation 

The alluvium in the region of the proposal area has a thickness of up to 50 metres, overlies sedimentary rock 
and comprises alternating layers of clay, gravel, sand and silt. The gravel and sand layers would be the key 
water bearing horizons, and based on the system being mapped as a ‘highly productive’ groundwater source, 
these aquifer layers would produce reasonable yields and have relatively high hydraulic conductivity. There are 
a number of water supply bores located in or near to the proposal area, which is consistent with the assumption 
that the system is a high yielding and important resource for water supply.  

Vertical hydraulic conductivity is anticipated to be significantly less than horizontal hydraulic conductivity due to 
horizontal layering of the alluvial sediments including low permeability clay layers. Where present, the clay 
layers would act to attenuate the vertical migration of groundwater, however these layers will vary in their 
thickness and lateral persistence and where they are less significant, or their hydraulic properties are enhanced 
by coarser grained sediments, a localised increase in hydraulic connectivity throughout the alluvium will occur. 

Flow direction cannot be accurately evaluated based on the available data but is inferred to be a subdued 
reflection of topography and in the direction of the Macquarie River.  

Groundwater depth on the flood plain next the Macquarie River is of the order of 10 metres BGL  

Although not evaluated, the groundwater system likely has a connection to the Macquarie River, as the long-
term average river level (excluding flood periods) at the NSW Government Dubbo gauge is of the order of 
252.45 metres AHD (NSW Government realtime website), which is a similar level to the groundwater level below 
the floodplain. 

Recharge to the alluvial aquifer is through rainfall recharge and from the Macquarie River when its level is above 
the adjacent groundwater level.  

Discharge mechanisms from the alluvium will be to pumping bores and via base flow to the Macquarie River and 
its tributaries (gaining watercourse), in regions where there is groundwater/surface water connectivity. This will 
not necessarily occur consistently along the water course but will preferentially occur where the bed is in contact 
with higher permeability sediments. In some stretches base flow will not occur or the watercourse may discharge 
to the alluvium.  
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The relationship between the Macquarie River and the underlying alluvial aquifer is dependent on their 
respective hydraulic pressure heads. There will be water exchange between the two systems across the alluvial 
sediments near the river bed, the magnitude and direction of which will fluctuate seasonally and spatially and will 
also be influenced by the pumping of groundwater from the alluvium. In areas with significant groundwater 
pumping a reduction in baseflow to the river is likely, particularly during extended dry periods. 

The water quality of the alluvium will vary depending on the degree of connectivity with the Macquarie River and 
local variations in the permeability of the formation. Fresher water will be introduced to the formation where 
there is exchange across the river bed and where higher permeability zones permit enhanced rainfall recharge. 
Lower permeability sediments have longer groundwater residence times, which lead to a deterioration in 
groundwater quality.  

The available data indicates that groundwater salinity is low. Bore GW096148.1.1 had electrical conductivity 
values of 710 micro siemens per centimetre (µS/cm) and 716 µS/cm, which correspond to a converted total 
dissolved solids (TDS) concentration of about 450-460 milligrams per litre (mg/L). These TDS concentrations are 
representative of ‘fresh’ water (ie total dissolved solids <1000 mg/L). 
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3. Potential groundwater related impacts
3.1 Groundwater level changes 

The proposed development’s influence on groundwater levels is anticipated to be limited to localised changes in 
the area of bridge footings which are beneath the water table. Deep footings which intersect the groundwater 
level in the alluvial material would potentially lead to some minor localised increase in groundwater level up-
gradient of the footing due to flow obstruction. However, no material impact is likely from inter-aquifer mixing, as 
any mixing would be limited to water from alluvial layers, as if are piles used, they will likely terminate in the 
alluvium due to the significant depth to rock. Consequently, changes are not expected to affect the local 
groundwater flow system, alter groundwater/surface water exchange with the Macquarie River or impact 
surrounding bores.  

Further consideration and assessment of the potential impacts to groundwater bore users would be undertaken 
during the detailed design. 

3.2 Impacts to Groundwater Dependent Ecosystems (GDEs) 

The potential changes to groundwater level discussed in Section 3.1 are considered unlikely to impact local 
GDEs as water level drawdown/moulding is not expected. Potential impacts to groundwater quality could affect 
the health of GDEs and the quality of the groundwater discharge the Macquarie River. 

Further consideration and assessment of the potential impacts to GDEs would be undertaken during detailed 
design. 

3.3 Impacts to groundwater quality 

At the time of writing this report, a detailed site contamination investigations or related contamination 
investigations which included intrusive sampling/testing had not been undertaken. 

The following general mechanisms have the potential to lead to altered groundwater quality or contamination: 

1) If contaminated soil is present and is excavated, or areas of contaminated groundwater are present and
disturbed by excavation, mobilisation of contaminated groundwater can occur or create a source which can
contaminate groundwater (through leached recharge)

2) Groundwater quality may be altered due to deep footing construction through interaction of construction
materials with the groundwater and/or footing excavations leading to increased vertical connectivity within
the alluvium or between the alluvium and the underlying bedrock (if piles are socketed into rock, which is
unlikely)

3) Accidental spills or leakages of hazardous materials (such as fuels, lubricants and hydraulic oils) during the
construction and operational phase of the proposal have the potential to result in groundwater
contamination (ie. through runoff and subsequent recharge), as does typical operational phase runoff if it
contains contaminants (eg heavy metals, oil, grease, hydrocarbons).

Further consideration and assessment of potential groundwater contamination would be undertaken during the 
detailed design. 

3.4 Reduced groundwater recharge 

The conversion of pervious areas to impervious areas has the potential to reduce infiltration of rainfall or surface 
flow and to reduce groundwater recharge. Given the small footprint of the proposal relative to the extent of the 
alluvium, it is considered that any reduction in groundwater recharge will be negligible. 
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4. Groundwater related impact mitigation measures
Groundwater related impact mitigation measures are outlined in Table 4-1. Spills/leaks, temporary altered water 
quality due to concrete pile construction and on-going operational phase runoff leading to recharge of 
contaminated water require groundwater specific mitigation measures. Other groundwater contamination risks 
and mitigation controls cannot be determined at this stage and are to be confirmed following completion of a 
detailed contamination site investigation which includes intrusive sampling/testing.     

It is noted that some of the recommended mitigation measures relate to two water supply bores which are close 
to the proposed bridge alignment. During the detailed design, the use of these two water supply bores would be 
confirmed.  If during detailed design it is confirmed that the bores are not being used for water supply purposes, 
then the associated recommended mitigation measures will not be necessary.   

Table 4-1 Groundwater related impact mitigation measures 

Impact issue Description of impact Mitigation measures 

Direct impact on 
registered bores 

As per Section 2.2.2, one 
registered monitoring bore 
(GW042273.1) would be 
directly impacted by the 
proposal.  

Bore GW042273.1 is not a water supply or irrigation bore and is 
relatively shallow (15 m).  Therefore, it could be replaced 
reasonably easily and is not considered a significant constraint. 

Spill/leaks Contamination of groundwater 
from chemical or 
hydrocarbons spills 

Site specific controls would be developed and implemented as 
part of the CEMP to reduce the risk of the release of potentially 
harmful chemicals from spills entering groundwater system.  

Where possible, during construction, storage of hazardous 
materials such as oils, chemical and refueling activities would 
occur in bunded areas. 

Groundwater 
pollution 

Contamination of groundwater 
from soil erosion and water 
pollution during construction 

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.   

Groundwater 
pollution 

Contamination of groundwater 
from soil erosion and water 
pollution during construction 

Stockpiles will be designed, established, operated and 
decommissioned in accordance with the Roads and Maritime 
Stockpile Site Management Guideline 2011. 

Groundwater 
contamination 

Deep footing construction may 
temporarily alter groundwater 
quality due to concrete 
placement 

The water supply bores located close to the proposed bridge 
alignment (i.e. bores GW060611.1.1 and GW060613.1.1, which 
are offset by about 20 and 40 metres respectively from the 
proposed alignment) would not be pumped during periods of 
nearby pile construction until pile concrete has set. 

Groundwater 
contamination 

Operational phase runoff may 
provide contaminated 
recharge water in vicinity of 
nearby bores (GW060611.1.1 
and GW060613.1.1)  

Stormwater design would ensure runoff from the bridge/road 
does not recharge the groundwater system near bores 
GW060611.1.1 and GW060613.1.1.  
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Impact issue Description of impact Mitigation measures 

Groundwater 
contamination 

Mobilisation of contaminated 
groundwater or creation of a 
groundwater contamination 
source.  

Risk and mitigation controls to be determined following 
completion of detailed site contamination investigation (if 
undertaken) or any investigations which include intrusive 
sampling/testing.  

Dewatering Dewatering of groundwater 
aquifer during construction 

No dewatering of groundwater is anticipated.  However, should 
groundwater be intercepted during construction, confirmation of 
whether or not a licence is required under the Water 
Management Act 2000 as defined under the Aquifer Interference 
Policy will be confirmed prior to any dewatering activity 
commencing. 
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5. Conclusion
Subject to the findings of impending detailed contamination investigations which incorporate intrusive 
sampling/testing, and subject to the implementation of the mitigation measures recommended in this report, 
groundwater impacts resulting from the proposed bridge construction and operation are anticipated to be 
negligible and in accordance with the minimal impact considerations stipulated in the NSW Aquifer Interference 
Policy (2012).  

Further consideration and assessment of potential groundwater contamination is to be undertaken following 
contamination investigations which include intrusive sampling/testing during the detailed design. 

There are two mapped existing water supply bores close (about 20 metres and 40 metres) to the proposed 
bridge alignment. It is recommended that these bores are not pumped during nearby pile construction until after 
concrete has set. Additionally, it is recommended that stormwater design ensures runoff from the road does not 
recharge the groundwater system near these bores. During the detailed design, the use of these two water 
supply bores should be confirmed.  If during detailed design it is confirmed that the bores are not operational, 
then the associated recommended mitigation measures will not be necessary. 
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Appendix A. Borehole and groundwater monitoring well logs 
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