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1. Introduction 
Roads and Maritime Services is proposing to construct a new high level bridge over the Macquarie River 
along the Newell Highway in Dubbo, NSW. 

This report assesses the potential impacts to water quality associated with the construction and operation 
of the proposal. 

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 Newell Highway is the longest highway in NSW. This main north-south route runs through Dubbo, 
including crossing the Macquarie River over the Emile Serisier Bridge. This bridge crosses the river at a low 
level and is under water when the river floods in events less than 1 in 10 annual recurrence interval (ARI), 
causing the bridge to close. When this occurs, long delays are experienced in the Dubbo town centre as all 
traffic is diverted across the LH Ford Bridge. 

The LH Ford Bridge is a high level bridge but cannot currently 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 
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• 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 1.0 metre wide painted median  

− Twin rail safety barriers 

− A minimum vertical clearance of 0.5 metres over the Macquarie River in the 100 year 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 
• 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 route 
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 document 
This report has been prepared for the Review of Environmental Factors (REF) for the New Dubbo Bridge.  
The purpose of this report is to describe the proposal, to document the likely impacts of the proposal on the 
environment, and to detail environmental management measures to be implemented. This report provides: 

• A description of the existing surface water quality and existing environment and identifies potential 
issues 

• An assessment of the impact of construction and operation activities on water quality and relevant 
environmental values reference to the ANZECC/ARMCANZ (2000) water quality guidelines 

• Identification of appropriate treatment measures to mitigate the impact of construction and operation on 
water quality. 

1.4 Report structure 
This report is structured as follows:  

• Chapter 1 – Proposal background and description 
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• Chapter 2 - A description of the methodology used for the assessment and an outline of the water 
quality objectives  

• Chapter 3 - An overview of the existing environment  
• Chapter 4 - An overview of proposed water quality controls 
• Chapter 5 - An assessment of potential impacts from the construction and operation of the proposal on 

water quality within the proposal area 
• Chapter 6 – Potential mitigation measures including a conceptual erosion and sediment control design 

strategy for key water quality control requirements for the construction and operational phases of the 
proposal 

• Chapter 7 – References. 
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Figure 1-2   |   The proposal area and study area 
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2. Methodology 
Assessment of likely and potential impacts of the proposal on surface water quality during construction and 
operation has included: 

• Review of existing literature relating to the proposal, available water quality data and existing conditions 
using available non-proposal literature to obtain background information on catchment history and land 
use to aid in interpreting the existing conditions 

• Field survey to assess existing water quality and aquatic habitat 
• Assessment of the impact of construction activities on water quality with reference to the 

ANZECC/ARMCANZ (2000) water quality guidelines for protection of the key environmental values  
• Review of water quality treatment measures that could be used to mitigate the impact of construction on 

water quality, following the principles of Managing Urban Stormwater–Soils and Construction Volume 1 
(Landcom 2004) and Volume 2D (DECC 2008) 

• Review of water quality treatment measures that could be used to mitigate the impact of the operation 
of the proposal on water quality following the principle of Procedure for Selecting Treatment Strategies 
to Control Road Runoff (RTA 2003), Roads and Maritime Water Policy (RTA 1997) and Roads and 
Maritime Code of Practice, Water Management (RTA 1999). 

There are a number of guidelines and management procedures relevant to the assessment of surface 
water quality. These guidelines and procedures have been used to determine existing water conditions 
along the proposal and identify the appropriate water quality management and mitigations measures for 
implementation during the construction and operational phases of the proposal. 

2.1 Statutory requirements 
The following NSW legislation and statutory requirements apply to the water quality assessment work: 

• Protection of the Environment Operations Act 1997 (POEO Act) 
• Protection of the Environment Administration Act 1991 
• Local Government Act 1993 
• NSW Fisheries Management Act 1994 (FM Act) 
• Water Management Act 2000 
• Water Management (General) Regulation 2011. 

2.2 Construction phase mitigation guidelines 
The following design guidelines and management procedures are relevant in identifying the appropriate 
water quality management and mitigation measures to be implemented during the construction phase of 
the proposal: 

• NSW DECC (2008), Managing Urban Stormwater-Volume 2D Main Road Construction, NSW 
Department of Environment, Climate Change and Water (known as the Blue Book Volume 2): Sydney 

• Landcom (2004), Managing Urban Stormwater- Soils and Construction, Volume 1, 4th Edition (known 
as the Blue Book Volume 1): Sydney 

• RTA (2003b), Road Design Guideline: Section 8 Erosion and Sediment, Roads and Traffic Authority of 
NSW: Sydney 

• RTA (2003d), Guideline for Construction Water Quality Monitoring, Roads and Traffic Authority of NSW: 
Sydney 

• RTA (2009), Erosion and Sediment Management Procedure, Oct 2009, Roads and Traffic Authority of 
NSW: Sydney 
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• RTA (1999), Code of Practice for Water Management - Road Development and Management, Roads 
and Traffic Authority of NSW: Sydney 

• RMS (2012), Environmental Direction: Management of Tannins from Vegetation Mulch, Roads and 
Maritime Services: Sydney 

• RTA (2001), Stockpile Site Management Procedures, Roads and Traffic Authority of NSW: Sydney 
• RMS (2011), Technical Guideline: Temporary Stormwater Drainage for Road Construction, Roads and 

Maritime Services: Sydney 
• RMS, (2011), Technical Guideline – Environmental Management of Construction Site Dewatering, 

Roads and Maritime Services: Sydney. 

These guidelines seek to minimise land degradation and water pollution from road construction sites in 
NSW. The guidelines have been used to identify appropriate management procedures during construction 
works and physical controls to minimise erosion and to prevent sediment moving off site during the 
construction phase. 

2.3 Operational phase mitigation guidelines 
The following design guidelines and management procedures are relevant in identifying the appropriate 
water quality management and mitigation measures to be implemented during the operational phase of the 
proposal: 

• RTA (2003a), Procedures for Selecting Treatment Strategies to Control Road Runoff, Roads and Traffic 
Authority of NSW: Sydney 

• RTA (1999), RTA Code of Practice for Water Management, Roads and Traffic Authority of NSW: 
Sydney 

• RTA (1997), RTA Water Policy, Roads and Traffic Authority of NSW, Sydney 
• EPA (1997), Managing Urban Stormwater: Council Handbook, NSW Environmental Protection 

Authority: Sydney 
• Austroads (2001), Road Runoff and Drainage: Environmental Impacts and Management Options, 

Austroads AP-R180 
• Austroads (2003), Guidelines for Treatment of Stormwater Runoff from the Road Infrastructure, 

Austroads AP-R232 
• Austroads (2010), Guide to Road Design, Part 5: Drainage Design, Austroads: Sydney 
• DECCW (2007), Managing Urban Stormwater, Environmental Targets Consultation Draft, Department 

of Environment, Climate Change and Water: Sydney. 

The objective of these documents is to provide guidance on water management practices, water quality 
and quantity, and water conservation issues related to the design, operation and maintenance of the roads 
and traffic system. This is in order to protect waterways and water quality where practicable and feasible. 
They provide guidance on the process of designing permanent water quality treatment in a consistent and 
practicable manner. The design for the proposal would address the sensitivity of receiving waters and local 
environment along the proposal alignment.  

2.4 Field Assessment  
Water quality monitoring was undertaken on the 5 and 6 of September 2018.  According to the Dubbo 
Airport weather station #065070 (BOM 2018) 1.2 millimetres of rain had fallen five days prior to sampling. 
As the rainfall was minimal, the event is classified as dry weather sampling. The purpose of this site visit 
was to undertake water quality monitoring and to visually assess the condition of waterways traversed by 
the alignment.  A total of four locations were sampled on the Macquarie River within the proposed 
alignment and are provided in Figure 2-1 and Table 2-1.  
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Table 2-1 Water quality monitoring Macquarie River  

Sites 
Number  

Eastings Northings Description   

DBWQ1 651125.90 m E 6432602.63 m S Located at the end of River Street on the eastern 
river bank, at the proposed new bridge crossing 

DBWQ2 650844.76 m E 
 

6432121.57 m S Located on private property on the western bank, 
behind the farm residence. 

DBWQ3 650670.81 m E 
 

6431577.61 m S The site is located at the public wharf and BBQ 
area. Approximately 50 metres downstream of 
Erskine Street bridge 

DBWQ4 650356.51 m E 6430719.45 m S The site is located at the public boat ramp 
approximately 50 metres downstream of Victoria 
Street Bridge 

Water quality sampling included in-situ monitoring and collection of grab samples.  In-situ water quality 
parameters included temperature, conductivity, salinity, pH and dissolved oxygen and were measured 
using a calibrated YSI Pro Plus multi-parameter water quality meter. Turbidity was also measured in-situ 
using a Hach turbidimeter. 

Measurements were generally collected between 15 and 30 centimetres below the surface depending on 
the depth of water. Sampling depth was recorded in the field.  For each parameter measured in-situ, three 
replicate measurements were recorded about 10 metres apart from the access point to the site.  Each 
parameter was then reported as the average (arithmetic mean) of the three measurements.  The individual 
replicates are also reported to provide an understanding of the variation between individual readings (Refer 
to Appendix A). 

Grab samples were collected at each site and sent to the laboratory for analysis.  The analytical suite for 
laboratory analysis included: 

• Total suspended solids 
• Total nitrogen and oxidised nitrogen 
• Total phosphorus. 

2.5 Water quality guidelines 
The water quality guidelines and objectives applicable to the protection of the nominated environmental 
values that will be applied in the assessment of surface water quality are presented in Table 2-2. For the 
protection of aquatic ecosystems in this region, the ANZECC/ARMCANZ (2000) default trigger values for 
physical and chemical stressors for ‘South-East Australian slightly to moderately disturbed upland rivers’ 
have been applied. 

Table 2-2 Water quality guidelines (ANZECC/AMRCANZ 2000) 

Indicator Upland River 

Conductivity (µs/cm) 30 -350 

pH 6.0-8.0 

Dissolved oxygen (% saturation) 90-110 

Suspended Solids (mg/L) <50 



New Dubbo Bridge 
Surface Water Quality Assessment 

 

9  

Indicator Upland River 

Oxidised nitrogen (mg/L) 0.015 

Total nitrogen (mg/L) 0.25 

Total Phosphorus (mg/L) 0.02 

2.6 Water Quality objectives 
Often in modified environments there is the potential for the current water quality to not meet the existing 
guidelines and trigger values for protecting nominated environmental values.   Irrespective of the current 
condition of waterways, the proposal should not further degrade water quality.  As such the key objective of 
the proposal is to minimise the potential impacts on downstream receiving waters, so that the proposal 
changes the existing water regime by the smallest amount practicable. This objective is consistent with the 
Roads and Maritime’s Water Policy 1997 (RTA, 1997) and Code of Practice for Water Management 1999 
(RTA, 1999).
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3. Existing environment 
3.1 Catchment overview 
The Macquarie-Bogan catchment has an area of 74,800 square kilometres and is located in the central-
west of NSW. The major rivers in this catchment are the Macquarie River originating in the Great Dividing 
Range south of Bathurst and the Bogan River which originates near Parkes and flows into the Little Bogan 
River to form the Darling River near Bourke.  The Macquarie River is a major river originating at Fish River 
above Lake Oberon and flowing northwest through the towns of Bathurst, Wellington, Dubbo, Narromine 
and Warren to the Macquarie Marshes. The Macquarie River is impounded by Lake Burrendong upstream 
of Dubbo to supply water for irrigation, stock and domestic needs along the river as well as providing 
significant flood mitigation capability to reduce downstream flooding (Water NSW).  The catchment is 
dominated by agricultural land use with over 80 per cent of the catchment being used for grazing. The 
remainder is made up of dryland cropping, occurring predominantly in the middle and lower parts of the 
catchment as well as forestry, conservation and other native landscapes (DPI  2018).  Long term alteration 
of natural river flows through construction of dams and weirs as well as erosion related to land clearing 
have resulted in poor riverine health and water quality. 

The topography of Dubbo city is a transitional zone within the alluvial flood plains of the Macquarie and 
Talbragar Rivers. There are no other named or unnamed watercourses or obvious drainage lines that fall 
within the study area. 

The Macquarie River in Dubbo has been classified as a major regulated river by the Office of Environment 
and Heritage (OEH).  These rivers supply irrigation water including town and industrial water, largely 
through trapping of water in large dams.  Therefore, flow can be highly variable throughout the year 
depending on irrigation requirements. OEH have nominated a number of environmental values for the 
Macquarie River at Dubbo.  Environmental values are particular uses of the environment that are important 
for healthy ecosystems or for public benefit or health that require protection from the effects of pollution.  
The nominated water quality objectives/environmental values for the Macquarie River are extensive and 
include: 

• Protection of aquatic ecosystems 
• Visual amenity 
• Primary and secondary contact recreation 
• Livestock, irrigation and homestead water supply 
• Drinking water at point of supply – Disinfection only 
• Drinking water at point of supply – Clarification and disinfection 
• Drinking water at point of supply – Groundwater 
• Aquatic foods (cooked). 

For the proposes of this assessment and reflective of available water quality data, the environmental values 
of protection of aquatic ecosystems and visual amenity would be referred to. 

3.2 Existing bridge drainage 
The existing bridge drainage does not comprise of any water quality controls.  Therefore, any runoff from 
the existing bridge discharges directly to the Macquarie River without any form of water quality treatment. 
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3.3 Surface water quality 

3.3.1 Existing water quality 

Dubbo Council have undertaken water quality monitoring of the Macquarie River at Dubbo between July 
2016 and May 2018 and median results are presented in Table 3-1. Median concentrations of turbidity, pH, 
conductivity and metals were all less than recommended guideline limits for the protection of aquatic 
ecosystems. Nutrient indicators measured included nitrate and soluble reactive phosphorus. Nitrate 
concentrations were elevated and more than 10 times the oxidised nitrogen guidelines of 0.015mg/L.  
Oxidised nitrogen comprises of nitrate and nitrite and this guideline has been applied in the absence of a 
guideline for nitrate. Median soluble reactive phosphorus concentrations were low and complied with the 
recommended limits. Pesticides and hydrocarbons were also analysed on one occasion but were not 
detected. 

Overall, the data indicates that the water quality of Macquarie River is generally good with the exception of 
elevated nitrogen concentrations, which is likely the result of the surrounding landuses of agriculture and 
farming activities. These landuses often require the application of fertilisers which are nitrogen based. 

Table 3-1 Median water quality Macquarie River (source: Dubbo Regional Council) 

Indicator  Median value ANZECC/ARMCANZ Guideline   

Turbidity (NTU) 10.8 25 

pH  7.7 6-8.0 

Conductivity (µS/cm) 298.4  30-350 

Mercury (total) (mg/L) <0.0003 0.00006 

Arsenic (total) (mg/L) 0.0017 0.013 

Barium (total) (mg/L) 0.049 No Guideline 

Boron (total) (mg/L) 0.015 0.37 

Silver (total) (mg/L) <0.0001 0.00005 

Selenium (total) (mg/L) 0.00015 0.011 

Molybdenum (total) (mg/L) 0.0003 No Guideline 

Nitrate (mg/L) 0.2 0.015^ 
^ Oxidised nitrogen guideline.  
Bold cells denote exceedance of guidelines 

3.3.2 Field Surveys  

Water quality monitoring was undertaken on 5 and 6 September 2018. Results are presented in Table 3-2 
and have been compared to the ANZECC/ARMCANZ (2000) default trigger values for physical and 
chemical stressors for ‘South-East Australian slightly to moderately disturbed upland rivers’ to gain an 
appreciation of existing water quality and protection of aquatic ecosystems.  Water quality at the time of 
sampling met the ANZECC/ARMCANZ (2000) guidelines for the key indicators of turbidity, total suspended 
solids, conductivity, and total phosphorus at all sites.  Dissolved oxygen concentrations fell within the 
recommended limits at all sites except for DBWQ2 which had concentrations recorded below the lower limit 
of 90% saturation.  At the time of sampling, there was very little to no flow and the site was covered in a lot 
of debris and livestock waste, all of which contribute to low dissolved oxygen through the decomposition of 
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excess organic matter.  Total nitrogen, oxidised nitrogen and pH failed to meet the required trigger values 
for protection of aquatic ecosystems at all sites.  pH levels exceeded the upper recommended limit of 8 with 
values ranging between 8.15 and 8.22. The elevated pH could be due to the photosynthetic activity of algae 
which was present at all the sites.  Nitrogen levels were also elevated at all sites, with concentrations 
generally two and half to three and a half times the recommended concentration for total nitrogen and eight 
to nine times the recommended concentration for oxidised nitrogen.  High nitrogen levels (coupled with low 
flow) could be a contributing factor to the occurrence of algae which were observed at all sites, particularly 
as oxidised nitrogen concentrations are high indicating that most of the total nitrogen is available for uptake. 
The likely source of this nitrogen could be from runoff from surrounding agricultural land. 

Table 3-2 Water Quality Results collected 5-6 September 2018 

Indicator  Macquarie River sample locations  ANZECC/ARMCANZ (2000) 
trigger value for protection 
of aquatic ecosystems DBWQ1 DBWQ2 DBWQ3 DBWQ4 

Turbidity (NTU) 13.0 9.4 10.7 8.5 25 

Total suspended solids 
(mg/L) 

14 11 18 18 40 

pH  8.16 8.15 8.22 8.16 6-8.0 

Conductivity (µS/cm) 327 330 327 332 30-350 

Dissolved Oxygen % 
saturation  

102.7 77.3 102.2 91.5 90-110 

Temperature (°C) 13.4 13.7 13.6 13.5 No Guideline  

Total Nitrogen (mg/L) 0.7 0.9 0.6 0.7 0.25 

Oxidised Nitrogen 0.14 0.12 0.14 0.14 0.015 

Total Phosphorus (mg/L) 0.02 0.02 0.02 0.02 0.02 
*Bold denotes criteria exceedance  

3.4 Sensitive Receiving Environments 
Sensitive receiving environments were identified based on proximity to the following considerations. 

3.4.1 Drinking water catchment 
The Macquarie River is a major water resource for the Dubbo region. The Dubbo regional council operates 
its own water supply which is primarily obtained from the Macquarie River (70%) and the remaining water 
supply is obtained from bores located in South Dubbo. The drinking water is pumped to a water treatment 
plant which then supplies the surrounding residential population within the local government area (Dubbo 
Regional Council 2018)  

3.4.2 Areas that contribute to aquaculture and commercial fishing 
Due to the listing of the Lower Darling River System as an endangered ecological community 
(Section 3.4.4) restrictions on commercial fishing apply to the Macquarie River. Licensed inland 
commercial fisheries are only permitted to capture invasive carp species and yabbies during specified 
seasons (DPI, 2007). There are no adjacent aquaculture facilities relevant to the proposal area.  
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3.4.3 Threatened aquatic species  
According to the DPI NSW threatened species distribution maps (2015) four threatened fish listed under the 
FM Act 1994 the Eel Tailed Catfish (Tandanus tandanus), Silver Perch (Bidyanus bidyanus), Trout Cod 
(Maccullochella macquariensis) and Olive Perchlet (Ambassis agassizzi) are expected to occur in the 
Macquarie River within the proposal area. The Purple Spotted Gudgeon (Mogurnda adspersa) is expected 
or likely to occur about five kilometres downstream of the proposal area. Additionally, the Murray Cod 
(Maccullochella peelii), listed as a ‘vulnerable species’ under the Environment Protection and Biodiversity 
Conservation Act 1999 (EPBC Act) is also likely to occur within the proposal area. 

An assessment of the fish habitat value of these areas, based on the modelled habitat of threatened fish, 
field observation and aerial photograph interpretation is provided below. The assessment has also 
considered the Policy and Guidelines for Fish Habitat Conservation and Management (Department of 
Primary Industries 2013). and the current indicative distribution of the threatened species in NSW, modelled 
from past catchment data and environmental conditions as provided by the Department of Primary 
Industries (2017). 

No targeted surveys for aquatic threatened species have been carried out. As there was suitable fish 
habitat present at the time of inspection, the above-mentioned species are assumed to occur based on DPI 
NSW threatened species distribution maps (2015). 

3.4.4 Lower Darling River Aquatic Ecological Community  
The Macquarie River forms part of the Lowland Darling River aquatic ecological community which is listed 
under the FM Act as an endangered ecological community within NSW (DPI 2007). As the river has been 
significantly altered since European settlement, the habitat type is at risk of becoming extinct. The 
community spans a large area which encompasses the Darling River and its major tributaries, from the 
Queensland border to the Victorian border. Consequently, all species and habitats within the community 
are protected by state legislation. Heavy penalties and legal implications for harming species or habitat 
(without appropriate authority) within this zone are enforced (DPI 2007).  

3.4.5 Aquatic habitat 
The two upstream monitoring locations DBWQ3 and DBWQ4 are both located within public parks which are 
popular recreation areas and fishing spots. Both sites are located within 50 metres of existing bridge 
structures and share similar attributes such as a boat ramp and wharf.  There was minimal water flow 
during site inspections and only a small number of woody snags were present. Patches of Phragmites 
australis were observed on the right bank at site DBQW4 and a small patch of Typha orentalis was present 
on the left bank at DBWQ3. The riparian zone is largely cleared and mown with a line of ‘River Gums’ 
(Eucalyptus camaldulensis) along the banks. A small amount of undercutting occurs along the majority of 
the river bank and overhanging vegetation including Casuarina cunninghamiana is present sporadically 
along the bank. 

The downstream monitoring locations DBWQ1 and DBWQ2 had more significant habitat structures 
including abundant woody debris greater than three metres in length. The upstream section also contains 
significant overhanging vegetation, predominantly Willows (Salix babylonica). There is a large bed of 
Phragmites australis on the left bank at site DBWQ1. However, the Phragmites are currently sitting above 
the water level and the plants are in very poor condition. A weir crosses this section of the river, restricting 
fish movement upstream. The weir, which is essentially an overflow structure has altered the river’s flow 
characteristics and pools the water until it is deep enough to flow over the top of the weir, therefore 
increasing flow velocity downstream. Due to increased flow, riffles occur over the gravel/cobble substrate 
where fish may forage. 

As the Macquarie River contains habitat for numerous threatened fish including the Eel Tailed Catfish, 
Silver Perch, Trout Cod and Olive Perchlet it is classified as Type 1 highly sensitive key fish habitat (DPI 
2013). With respect to fish passage, the river is classified Class 1, major key fish habitat (Fairfull and 
Witheridge 2003). The aquatic habitat in the Macquarie River is also listed as an endangered ecological 
community, and therefore is considered a highly sensitive receiving environment. 
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4. Proposal water quality measures 

4.1 Water Quality Design Criteria and Objectives 
The water quality objective of the proposal is to minimise the potential impacts on downstream receiving 
waters so that the system changes the existing water regime by the smallest amount practicable. This 
objective is consistent with the Roads and Maritime Water Policy 1997 (RTA, 1997) and Code of Practice 
for Water Management 1999 (RTA, 1999). The water quality objectives and design criteria are further 
described in this section of the report. 

There are two components that will have separate design criteria: 

i. The construction phase  

ii. The operational phase. 

4.1.1  Construction phase 
The construction phase design criteria for road construction that are adopted for RMS projects are provided 
in the Soils and Construction guidelines 2004 and 2008, and in particular in Volume 2D of these guidelines: 
Main Road Construction DECC 2008. 

NSW OEH/EPA normally issues an Environmental Protection License (EPL) for each construction phase 
temporary sediment basin and requires the basins to be designed to a nominated percentile for the five day 
rainfall depth, typically this is the 85th percentile, as such temporary sediment basins will need to be 
provided and sized to satisfy the ELP conditions. 

4.1.2 Operational phase 
The operational phase design criteria for road construction that are adopted for RMS projects have varied 
from one project to another. The New Dubbo Bridge Project RMS Brief PS311 (Water Quality Management, 
S2.4.1) indicates that for areas where a sensitive receiving aquatic environment has been identified 
[sensitive as defined in S2.4 (i) to (iv)] would require water quality controls that can achieve annual pollutant 
load reductions of 80 per cent for TSS and accidental spill containment of 20 cubed metres for spills like 
petroleum hydrocarbons. 

4.1.3 Construction Phase Water Quality Design Criteria 
The design criteria for the sizing of the construction phase sediment basins will be based on the 
requirements of the: Soils and Construction guidelines, 2004 Volume 1, and 2008 Volume 2, known as the 
Blue Book and in particular Volume 2D: Main Road Construction DECC 2008. 

These key site specific design parameters for the proposal are listed below Table 4-1. 

Table 4-1 Design criteria for sizing the temporary sediment basins (construction phase)  

Parameter Value Comments 

Rainfall Parameters 

Rainfall depth duration 
(days) 

5 day  5 day must be adopted as standard duration used in the 
OEH/EPA EPL 

Rainfall percentile 80th or 
85th  

85th is to be adopted as the anticipated EPL condition. 
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Parameter Value Comments 

Rainfall depth (mm) – 5 
day 

  For Dubbo 22.8 mm for the 80th Percentile and 28.4 mm 
for the 85th percentile. 

Volumetric Runoff 
Coefficient, cv 

Varies (0.5 
to 0.56) 

0.56 is to be adopted  

Rainfall intensity for 2 
year ARI, 6 hr duration in 
mm/hr 

7.43 (1987 
BOM data) 
to 7.95 
(2016 
BOM Data) 
mm/hr   

7.95 mm/hr and is to be adopted 
Also refer to derived rainfall erosivity in this table. 

RUSLE Parameters 

Soil/Sediment Type C, D, or F Varies along the alignment. Mainly type F, type D and small 
localised pockets of type C. Type D is to be adopted for the 
deeper subsoils.  

Erodibility, k Varies 
k=0.02 to 
k=0.06 

K = 0.04 is to be adopted as a reasonable value for the 
typical soils found in Dubbo. 

Rainfall erosivity, R 1371 to 
1518 

R= 1518 is to be adopted as a conservative design based 
on the new 2016 Bureau of Meteorology rainfall intensities 
for the site. 

Hydrologic Soil Group D For high runoff potential, Reference: Appendix F of the 
Blue Book 

Soil Cover, C 1 Corresponding to expected type of activities on site 

Soil Conservation 
Practices, P 

1.3 Corresponding to expected type of activities on site 

Length Slope Factors, LS Variable Determined separately for Main roadway; and Steeper 
embankment areas (cut and fill) 

Sediment Yield Time 
Period (months) 

2 to 6 
months 

4 months is to be adopted as a reasonable period that 
accounts for the likely maintenance frequency during 
construction for the removal of captured sediments. 

OEH’s EPL requirements  The EPL is not available at the Concept Design stage. The 
above assumptions are supported by the Blue Book 
requirements in Table 6.1 of Volume 2D, which nominates 
the 85th percentile as the relevant parameters for the 
sensitive environments. 

4.1.4 Operational Phase Water Quality Design Criteria 
The requirement for providing operational water quality treatment controls for the pavement runoff would be 
determined primarily by the environmental sensitivity of the receiving waterways and the potential of 
accidental spills at some locations along the road upgrade. 

The environmentally sensitive waterways have already been assessed as part of the REF process and it 
has determined that the receiving waterways are environmentally sensitive. The risk of accidental spills 
would need to be determined at Concept Design stage through a desktop risk assessment that identifies 
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locations where the risk of a spill is higher, by taking into consideration the road geometry, the maximum 
road speed and any other potential hazards such as intersections.  

The design criteria for water quality is to reduce the annual pollutant loads by 80% for TSS from the total 
road catchment and to provide a minimum accidental spill capture of 20,000 litres. 

4.2 Proposed water mitigation measures 

4.2.1 Construction phase 
Overall approach 

During construction, the proposal would require the clearing and disturbance of lands within the 
construction footprint.  These activities have the potential to generate sediment-laden runoff which, without 
proper erosion and sediment controls could pollute downstream environments.  As such, erosion and 
sediment controls will be implemented within the construction footprint to meet the proposal water quality 
objectives. The construction footprint includes, but is not limited to: 

• Access and haulage tracks 
• Earthworks stockpile and storage areas 
• Vegetation stockpile areas 
• Ancillary facilities 
• Wash-down facilities 
• Temporary sediment basins. 

During construction, temporary sediment basins would be provided as the primary mechanism to capture 
and treat all runoff from all disturbed areas within construction footprint before discharging into the receiving 
waterways.  

Where sediment basins are not proposed due to smaller sub-catchments, local erosion and sediment 
controls need to be provided. These should be prepared at the detailed design stages or prior to 
construction. 

Sediment basin locations 

An assessment has been undertaken to identify where construction phase temporary sediment basins 
would be required for the proposal. These sediment basins have been located where they will collect a high 
proportion of sediment-laden runoff from disturbed areas of the construction footprint, and where they are 
accessible for maintenance. The ideal location of the sediment basins is on the downstream side of the 
proposed construction footprint and immediately upstream of proposed culvert crossings. The proposed 
locations for sediment basins have also considered site constraints such as heritage, environmental or 
other constraints such as utilities. 

The locations of the sediment basins were selected to provide the maximum runoff captured from 
catchments throughout the construction footprint using gravity to divert runoff to the basins. The proposed 
temporary sediment basins are provided in Table 4-2 and shown on .  The sizing of these basins would be 
undertaken at Concept Design based on the design criteria described in this section. 

Sediment basin sizing 

The design criteria for the sizing of temporary sediment basins used during the concept and detailed design 
stages should be based on the requirements of: 

• Managing Urban Stormwater, Soils and Construction guidelines, Volumes 1 (Landcom, 2004) and 2 
(2008) (known as the Blue Book) 

• Managing Urban Stormwater, Volume 2D: Main Road Construction (DECC, 2008) 
• Roads and Maritime General Specifications G36 and G38. 
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The sizing needs to provide sufficient volume for settling and storage of sediments by using catchment 
areas and the appropriate design rainfall depth and the Revised Universal Soil Loss Equation (RUSLE). 

The three key design elements that should be used at concept design for the individual sizing of each 
sediment basin are: 

• Catchment areas contributing to the sediment basins (disturbed and undisturbed areas) 
• The percentage of the total contributing sub catchment area that is either “cut” or “fill”. These are 

batters/embankment areas. These sub catchments generate greater soil losses 
• Whether the basin is located upstream of a “sensitive” receiving environment, thus requiring the 85th 

percentile, five-day rainfall depth design criteria. For this proposal, all basins would be located upstream 
of sensitive receiving waterways. 

Other design input parameters should include soil type, rainfall erosivity (which is a function of local rainfall 
intensity), soil hydrologic group, volumetric runoff coefficients and soil erodibility. The key site-specific 
design parameters that should be used at the concept and detailed design stages to size the sediment 
basins are listed in Table 4-2. 

 Proposed construction phase sediment basins 

The five proposed sediment basin locations that were identified by the REF assessment are presented in 
Table 4-2 and shown on Figure 4-2. The sediment basin approximate location column also provides the 
chainage along the road. SB denotes Sediment Basin and R/L denotes Right or Left. For instance, SB 2123 
R means that it is a sediment basin located at Chainage 2126m and located on the right side of the road 
when looking at increasing chainages. 
Table 4-2 Temporary sediment basins for the construction phase 

Sediment basin Name Receiving waterway  Basin location 

A Macquarie River SB 2126 R 

B Macquarie River SB 1572 R 

C Macquarie River SB 1148 R 

D Macquarie River SB 820 R 
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Figure 4-1 | Construction phase sediment basins 
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4.2.2 Operational Phase  
For the operational phase, the provision of operational water quality treatment controls for pavement runoff 
needs to be determined by the following factors: 

• The environmental sensitivity of the receiving waterways, assessed as part of this REF process. 
Permanent water quality controls should capture and treat runoff from the proposal area, where diffuse 
or point source discharge is within 500 metres of Environmentally Sensitive Receivers, ie sensitive 
creeks or waterways 

• The review of the ecological assessment which has identified that Macquarie River is sensitive 
• Consideration and balancing of all environmental issues, particularly where implementation of water 

quality treatment measures may have a negative impact on other areas of environmental importance, 
such as biodiversity and heritage. 

4.2.3 Water quality control measures locations (swales and basins) 
An assessment has been undertaken to determine the location of water quality controls based on the 
Concept Design road alignment and drainage discharge points. This assessment has identified the 
proposed location of the operational water quality controls based on the water quality objectives and design 
targets described in this section. Sizing of these proposed water quality controls should be undertaken at 
the Concept Design stage. It is anticipated that the provision of swales would be sufficient to meet the 
operational phase water quality design criteria of 80% TSS load reductions. This needs to be confirmed at 
the Concept Design stage through water quality modelling. 

4.2.4 Proposed swales 
The proposed swales shown in are generally located at the toe of the road batter and convey road 
pavement runoff to downstream creeks. They are open trapezoidal channels with relatively shallow 
longitudinal grades ranging from 0.5% up to 1%, and side slopes of V:H=1:2. 

The location of the proposed swales is shown on Figure 4-2 and it is also listed in Table 4-3. 

The chainages listed in Table 4-3 are based on the preliminary concept design plans. The swale name 
represents the location by referring to the road chainage and the side of the road that the swale is on. For 
instance SW 740L means that the swale starts at chainage 740 metres and is located on the left side of the 
road, looking in the direction of increasing chainages. 

Table 4-3 Proposed water quality swales 

Swale Name Swale Length (m) Receiving Waterway 

SW 740 L 39 Macquarie River 

SW 815 L 75 Macquarie River 

SW 920 L 129 Macquarie River 

SW 865 R 65 Macquarie River 

SW 940 R 158 Macquarie River 

SW 1040 L 35 Macquarie River 

SW 1085 R 83 Macquarie River 

SW 1080 L 106 Macquarie River 
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Swale Name Swale Length (m) Receiving Waterway 

SW 1190 L 80 Macquarie River 

SW 1175 R 255 Macquarie River 

SW 1275 R 102 Macquarie River 

SW 1275 L 67 Macquarie River 

SW 1375 L 73 Macquarie River 

SW 1405 R 50 Macquarie River 

SW 1460 R 114 Macquarie River 

SW 1460 L 164 Macquarie River 

SW 1575 R 244 Macquarie River 

SW 1655 R 95 Macquarie River 

SW 1655 L 85 Macquarie River 

SW 1775 L 67 Macquarie River 

SW 1770 R 59 Macquarie River 

SW 1840 R 136 Macquarie River 

SW 1840 L 159 Macquarie River 

SW 2000 L 109 Macquarie River 

SW 1995 R 170 Macquarie River 

4.2.5 Proposed spill basin 
A preliminary risk assessment has been undertaken to determine if any accidental spill basins would be 
required for the proposal. This preliminary assessment has taken into consideration the road geometry the 
speed limit, and the location of any intersections. The Concept and Detailed Designs would need to 
undertake a further assessment that should capture any changes to the preliminary concept design that 
has been considered in the REF. 

One location has been identified where a spill basin needs to be provided (refer to Figure 4-2). 
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5. Impact assessment 
5.1 Construction impacts 
Construction activities have the potential to impact on water quality within local receiving waters.  The main 
potential impacts relate to soil disturbance as a result of general earthworks and bank disturbance of 
waterways.  The construction of the proposal will involve a range of activities including the establishment of 
temporary construction compounds and access tracks, vegetation clearing and subsequent mulching, 
earthworks (including cut and fill) and construction of bridges.  These activities present a risk to water 
quality without the implementation of appropriate control measures.  Additional details on these risks are 
provided below. 

5.1.1 Removal of vegetation and general earthworks 
Removal of vegetation and general earth works can impact on water quality during the construction phase if 
runoff is allowed to mobilise exposed soils.  This can result in increased erosion and sedimentation. The 
earthworks and construction of the aboveground components of the proposal such as construction 
compounds and worksites would result in removal of existing vegetation and structures therefore disturbing 
and exposing soils.  Additionally, existing detention basins would be relocated which could impact water 
quality should a significant rainfall event occur prior to reestablishment of basins.  Without detention basins, 
pollutants and sediments can be carried downstream in large plumes causing major water quality issues. 

The impact of these works on water quality could include increased turbidity, suspended solids, nutrients 
and contaminants from mobilisation of soils. As construction compounds and worksites would be located 
within 500m of the Macquarie River, erosion and sediment control measures will be required in the CEMP 
to ensure no impacts to downstream water quality occur. 

5.1.2 Stockpiling of topsoil and vegetation 
Stockpiles of raw materials or spoil would be located as close as practical to the work area where they are 
proposed to be used and constructed in a way to permit any drainage off site so that there would not be 
any impact to water quality. Stockpile sites would also include environmental protection measures such as 
sediment basins to minimise impacts on receiving waters from erosion and sedimentation. 

5.1.3 Transportation of cut and/or fill materials and the movement of 
heavy vehicles across exposed earth 

The earthworks and movement of construction vehicles within the proposal area could increase erosion 
and sediment deposition in the waterways.  Construction activities adjacent to waterways could introduce 
contaminants such as oil or greases and disturb contaminated sediments, potentially having an adverse 
impact on water quality. 

5.1.4 Potential for spills/leaks 
The release of potentially harmful chemicals and other substances in the environment may occur 
accidentally during construction due to spills as a consequence of equipment malfunction and maintenance 
or refueling, as a result of inappropriate storage, handling and use of contaminated sediment and via 
treatment and curing processes for concrete.  This has the potential to impact on water quality of 
downstream receiving waters.  These contaminants could include acids and chemicals from washing down 
of vehicles, construction fuels, oils, lubricants, hydraulic fluids and other chemicals. 
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5.1.5 Bridges 
The construction of bridges typically involves construction of foundations (piling), construction of bridge 
abutments and spill throughs and installation of girders and barriers. The construction of the Dubbo Bridge 
over the Macquarie River will require cut and fill works and involve one pier located in the river and two 
near the river bank. Temporary causeways will be constructed into the river to construct the piers. Whilst no 
construction batching will be required onsite, concrete (as supplied by local suppliers) will be poured for the 
deck onsite. 

The construction of bridges can lead to erosion and sedimentation as in-stream structures can change flow 
rates and flow paths leading to scour and deposition of sediment, while additional works within waterways 
disturb river beds leading to increased turbidity. The construction of the bridge also presents a risk to water 
quality from contamination.  Bridge deck drainage systems discharging directly to underlying water bodies 
could pollute the receiving waterbody with contaminants washed off the bridge.  Additionally, spills from 
refueling of construction machinery on site or from concrete pours can directly pollute the water. 

Construction of these structures may also impact on aquatic plants and habitats in the vicinity of the works 
(refer to the Biodiversity Working Paper). In-stream activities need to be carefully managed in order to 
reduce the risk of these impacts. 

Without mitigation, the earthworks and other construction activities could result in slurry and excavated 
material entering waterways. 

5.1.6 Influence soil erodibility 
Soil erodibility is generally high along the proposal alignment. If mitigation measures are not established 
during construction, sediment would be more easily eroded and transported into the Macquarie River. 

5.1.7 Ancillary facilities 
Ancillary facilities are likely to include sites and activities that have a potential to impact downstream water 
quality, if unmitigated, through sedimentation and spills of pollutants flowing to downstream watercourses. 
These include: 

• Storage of chemicals 
• Vehicle washdown areas 
• Vehicle refueling areas 
• High frequency of vehicle movements. 

In order to minimise the transport of sediments and pollutants from ancillary facilities, the sites are best 
located on flat ground that do not require vegetation clearance, away from overland flowpaths and in areas 
of high topography with minimal upstream catchment. Sediment basins at ancillary sites greater than 0.5ha 
will be confirmed at the detailed design stage. 

5.2 Operational impacts 
During the operational phase of the proposal, the roads and bridge would be sealed, cleared areas 
landscaped and scour protection installed. There would be no exposed topsoil and therefore little or no risk 
of soil erosion and subsequent transport of sediment into nearby receiving waterways. Water quality risks 
during operation would instead be associated with runoff of pollutants from new road surfaces, accidental 
spills, increased impervious areas and permanent structures within waterways. 
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5.2.1 Relevant operational activities 
Minor increases in impervious surface areas associated with works have the potential to result in increased 
runoff due to changes in the hydrological regime. This could lead to water quality impacts associated with 
increased erosion and sedimentation and increased concentrations or the introduction of pollutants into 
downstream waterways. 

The most important pollutants of concern relating to road runoff are:  

• Sediments from the paved surface from pavement wear and atmospheric deposition 
• Heavy metals attached to particles washed off the paved surface 
• Oil and grease and other hydrocarbon products 
• Litter from the road corridor 
• Nutrients such as nitrogen and phosphorus (organic compounds) from biological matter and from 

natural atmospheric deposition of fine soil particles. 

The emphasis in stormwater quality management for road runoff includes managing the export of 
suspended solids and associated contaminants – namely heavy metals, nutrients, hydrocarbons and 
organic compounds (Austroads, 2001). Pollutants such as nutrients, heavy metals and hydrocarbons are 
usually attached to fine sediments (RTA, 2003). Therefore, trapping suspended solids is the primary focus 
of the water quality management strategy for the operational phase of the proposal. 

5.2.2 Potential for spills/leaks 
Though unlikely, the risk of accidental spillage of hazardous materials such as petroleum hydrocarbons, 
from small accidents to larger incidents involving fuel tankers would always be present. Without satisfactory 
means of containment, the spillage of contaminants could pass rapidly into the proposal drainage system 
and impact the waterway and related drinking water supply and downstream ecosystems.  Accidental spills 
of chemicals or petrol in road accidents can cause severe damage to the ecology of waterways and 
therefore environmental protection would be required.  All bridge runoff including spills would be collected 
in a spill basin. 

5.2.3 Bridge drainage 
The drainage system on the bridge is likely to consist of drainage structures that will capture runoff and 
discharge it into the road stormwater drainage system located on either side of the bridge.  Given the 
current bridge structure has no drainage system and the volume of traffic is expected to remain similar, the 
change in existing water quality would be limited.  Although the changes in water quality would be limited, 
there is an opportunity to reduce the level of expected pollutants to appropriate levels in line with current 
practice. 
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6. Safeguards and management measures 
Working near watercourses or in low-lying areas introduces increased risks of contaminants being washed 
into the receiving stormwater network. Activities and areas which present a higher risk of impacting on the 
receiving waters would be outlined in the Soil and Water Quality Management Plan (PS271) (SWQMP), 
along with specific controls to reduce the risk of these impacts occurring.  The SWQMP would be prepared 
as part of the overall Construction Environmental Management Plan (CEMP). These management plans 
would specify the following typical measures in accordance with Best Management Practices (BMPs) set 
out in ‘Soils and Construction: Managing Urban Stormwater’ (Landcom 2009). 

Water quality mitigation measures would also be implemented in accordance with: 

• ANZECC/ARMCANZ (2000) Guidelines for Fresh and Marine Water Quality and Guidelines for Water 
Quality Monitoring and Reporting 

• Water Management Act 2000 
• Applicable Environment Protection Licences. 

The construction and operational impacts of the proposal, including potential impacts to identified sensitive 
receiving environments within the proposal area would be minimal and lower than existing impacts based 
on the implementation of water quality controls and spill containment. 

Mitigation and management measures would be implemented during the construction and operation in 
accordance with Table 6-1. 

Table 6-1 Summary of water quality mitigation measures  

Activity  Potential 
Impact  

Environmental safeguards Timing 

Water quality 
controls 

Changes to 
storm water and 
drainage flows  

Hydraulic and Hydrologic assessment would be 
undertaken to confirm that structures would not impact 
existing drainage and to identify any additional 
management or mitigation measures that may be 
required and included in the design.    

Design 

Water quality 
monitoring 

Changes to 
water quality 

Design and implementation of a water quality 
monitoring program during pre-construction, 
construction and operation in accordance with the 
Roads and Maritime Guideline for Construction Water 
Quality Monitoring (RMS 2003). 

Pre-
construction 
Construction 
Operation  

Impact of 
construction 
activities and 
stockpiling 
mobilising 
sediment 

Pollution of 
receiving 
drainage 
networks and 
watercourses 

Where possible locate construction compounds outside 
flooded areas and away from drainage lines. Stockpile 
locations and earthwork operations will be specified 
prior to commencement of construction activities.  
Diversion drains and erosion and sediment control 
measures would be in place prior to commencement of 
any stockpiling activities and material would only be 
stockpiled in designated areas. 

Construction 
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Activity  Potential 
Impact  

Environmental safeguards Timing 

Spill/leaks Contamination of 
waterways or 
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 downstream watercourses. 
Storage of hazardous materials such as oils, chemical 
and refueling activities would occur in bunded areas. 
Emergency spill kit would be at all ancillary facilities and 
constriction work areas (including causeways) at all 
times. 
Regular visual water quality checks (for hydrocarbon 
spills/slicks and turbid plumes) will be carried out when 
working in or near the waterway. 

Construction  

Stormwater 
runoff 

Increase in 
pollutant 
generation and 
flow velocities 

Operational water quality treatment and quantity of 
flows will be identified during the detailed design phase 
to minimise the impact to sensitive receiving 
environments and downstream waterways. These water 
quality controls will consist of swales. 
Identify scour protection and control to reduce erosion 
and water quality impacts from increased sediment 
loads. Bridge pier designs to minimise changes to flow 
and velocity. 

Detailed 
design 

Spill 
Containment 

Accidental spills Operational phase accidental spill containment will be 
provided at critical locations to ensure that spills can be 
captured before reaching sensitive receiving 
environments. 

Detailed 
design 
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