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Executive summary 

Roads and Maritime Services NSW (Roads and Maritime) proposes to construct a new bridge on 
the A1 Princes Highway over the Shoalhaven River at Nowra (the proposal). The proposal includes 
the construction of a new four lane bridge to the west (upstream) of the existing bridge crossings 
and the removal of vehicular traffic from the existing southbound bridge. The proposal would also 
include the upgrade of about 1.6 kilometres of the Princes Highway in the vicinity of the bridge, as 
well as providing key intersection upgrades and modifications to the local road network. The 
proposal would improve access to Nowra and the surrounding areas, improve southbound access 
for large freight vehicles, and improve traffic flows. 
Neither of the two existing bridges across the Shoalhaven River or the existing bridge over 
Bomaderry Creek provide any form of treatment of pavement drainage, with all runoff being 
discharged directly to the receiving waterways via scuppers integrated into the bridge decks. 
The new bridge over the Shoalhaven River would include a stormwater drainage system to direct 
stormwater runoff to land-based treatment facilities rather than discharge directly to the river.  
The removal of vehicles from the existing southbound bridge would have the effect of removing a 
pollutant source, conceivably contributing to an improvement in receiving water quality. 
The proposal would provide for the treatment of suspended solids, Total Phosphorus and Total 
Nitrogen. Provided the treatment facilities are appropriately maintained and monitored, these would 
minimise the level of contaminants and gross pollutants entering the Shoalhaven River from the 
new bridge, resulting in negligible or only minor impacts to water quality. The ongoing functionality 
and performance of the drainage system would be managed through the asset management regime 
for this section of the Princes Highway. 
The NSW Government has not formally adopted water quality objectives for the Shoalhaven River 
catchment. However, the impacts of the proposal have been assessed against typical NSW water 
quality objectives for estuaries, including the protection of aquatic ecosystems, visual amenity, 
secondary contact recreation, primary contact recreation and aquatic foods (cooked). The impacts 
of the proposal have been determined with reference to trigger values for each indicator relevant to 
these water quality objectives. These trigger values are consistent with the equivalent 
environmental values in the ANZECC 2000 Guidelines. This assessment has concluded that there 
is unlikely to be a significant change within the Shoalhaven River or Bomaderry Creek. 
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1 Introduction 

Roads and Maritime Services NSW (Roads and Maritime) proposes to construct a new 
bridge on the A1 Princes Highway over the Shoalhaven River at Nowra (the proposal). The 
proposal includes the construction of a new four lane bridge to the west (upstream) of the 
existing bridge crossings and the removal of vehicular traffic from the existing southbound 
bridge. The proposal would also include the upgrade of about 1.6 kilometres of the Princes 
Highway in the vicinity of the bridge, as well as providing key intersection upgrades and 
modifications to the local road network. The proposal would improve access to Nowra and 
the surrounding areas, improve southbound access for large freight vehicles, and improve 
traffic flows.  

1.1 Proposal background 
The Princes Highway is the main north-south regional road corridor from Sydney to Victoria. 
It passes through the Illawarra region and the south coast of NSW. It connects Nowra with 
important commercial centres in the region, and the local towns of Bomaderry and North 
Nowra. The highway is subject to relatively high traffic volumes including commercial and 
freight traffic. There are also seasonal increases in traffic due to recreational and tourism 
values in the area.  
The current crossing of the Shoalhaven River at Nowra comprises two independent bridges. 
The southbound bridge has two lanes and the northbound has three lanes. The southbound 
bridge was constructed in 1880 and is historically significant as a regional landmark because 
of its unique iron truss design. This bridge carried two-way traffic until a concrete box girder 
bridge was constructed beside it on the western side in 1980. 
The existing southbound bridge requires costly maintenance due to its age. The high volume 
of traffic using the river crossing makes carrying out any maintenance difficult as well. In 
addition, the truss structure is a constraint to higher mass limit, freight and oversized 
vehicles. Any impact with the structure would require a prolonged closure of the bridge, 
presenting a risk and inconvenience to road users. A new crossing structure is, therefore, 
required. The existing southbound bridge could then be closed to vehicles.  
A new crossing structure would provide the opportunity to address a number of issues 
associated with the current twin-bridge arrangement including the opportunity to improve 
traffic capacity and amenity for local and through traffic.  
The proposal is located in Nowra, NSW; within the Shoalhaven Local Government Area 
(LGA about 120 kilometres south of Sydney and 30 kilometres south-west of Kiama (refer 
Figure 1-1). 
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Figure 1-1 Location of the proposal 
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1.2 Key features of the proposal 
The proposal would include the upgrade of about 1.6 kilometres of the Princes Highway from 
about 150 metres north of the Bolong Road intersection to about 75 metres north of the 
Moss Street intersection. The new bridge would be around 360 metres long and would 
accommodate four lanes of northbound traffic and a shared path. 
Key features of the proposal (refer Figure 1-2) include: 
• Construction of a new bridge to the west (upstream) of the existing bridge crossings 

over the Shoalhaven River including: 
- Four northbound lanes including a dedicated left turn only lane from Bridge Road to 

Illaroo Road  
- A three-metre wide shared use path on the western side of the bridge connecting the 

Illaroo Road intersection to the Bridge Road intersection 
• Widening of the existing bridge over Bomaderry Creek to the west (upstream) 
• Minor lane adjustments on the existing northbound bridge to convert it to three lanes of 

southbound traffic 
• Removal of vehicular traffic from the existing southbound bridge. Additional works would 

be provided under a separate proposal to convert the existing southbound bridge for 
adaptive reuse 

• Upgrading of the Princes Highway to provide three northbound and three southbound 
lanes from Bolong Road through to about 75 metres north of Moss Street 

• Widening of Illaroo Road over a distance of about 340 metres 
• Upgrading of the Princes Highway and Illaroo Road intersection to provide: 

- Two southbound right turn lanes from the Princes Highway into Illaroo Road 
- Three dedicated right turn lanes and one dedicated left turn lane from Illaroo Road to 

Princes Highway 
- Acceleration and merge lane for northbound traffic turning into Illaroo Rd from 

Princes Highway 
• Upgrading of the Princes Highway and Bridge Road intersection to provide: 

- Two southbound right turn lanes from the Princes Highway into Bridge Road 
- One left turn lane from Bridge Road to the Princes Highway 

• Local road adjustments including: 
- Closing the access between Pleasant Way and Princes Highway 
- Restricting turning movements at the intersection of Bridge Road and Scenic Drive 
- Construction of a new local road connecting Lyrebird Drive to the Princes Highway 

about 300 metres south of the existing Pleasant Way intersection 
• Provision of pedestrian facilities at all intersections 
• Dedicated off road shared paths and footpaths along the length of the proposal. 
• Urban design and social amenity improvements, and landscaping including foreshore 

pedestrian links to the truss bridge 
• Relocation and/or protection of utility services within the affected road corridor 
• Drainage and water quality management infrastructure along the road corridor 
• Property works including acquisition, demolition, and adjustments to accesses 
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• Temporary ancillary facilities during construction including site offices, construction 
compounds, and stockpile sites. 
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Figure 1-2 Key features of the proposal 
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1.3 Purpose of this report 
This assessment has been prepared by SMEC Australia Pty Ltd (SMEC) on behalf of Roads 
and Maritime. For the purposes of these works, Roads and Maritime is the proponent and 
the determining authority under Part 5 of the Environmental Planning and Assessment Act 
1979 (EP&A Act). 
This assessment outlines existing water quality, existing management issues, potential 
impacts from the operation of the proposal, avoidance and mitigation concepts and 
environmental safeguards. 
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2 Regulatory framework 

2.1 NSW legislation 

2.1.1 Water Management Act 2000 
The Water Management Act 2000 (WM Act) provides for the sustainable and integrated 
management of the water sources of NSW for the benefit of both present and future 
generations. The WM Act regulates the extraction of water, use of water, the construction of 
works such as dams and weirs, and the carrying out of activities in or near water sources in 
NSW. ‘Water sources' are defined broadly and include the whole or any part of a river, lake, 
estuary, place where water occurs naturally on or below the surface of the ground, and NSW 
coastal waters. 
Section 91 of the WM Act deals with activity approvals and establishes the following two 
types of activity approvals: 
• A controlled activity approval confers a right on its holder to carry out a specified 

‘controlled activity’ at a specified location in, on or under waterfront land 
• An aquifer interference approval confers a right on its holder to carry out one or more 

specified aquifer interference activities at a specified location, or in a specified area, in 
the course of carrying out specified activities. 

‘Waterfront land’, as defined in the WM Act, includes the bed of any river, together with any 
land lying between the bed of the river and a line drawn parallel to, and the prescribed 
distance inland of, the highest bank of the river where the prescribed distance is 40 metres 
or a lesser distance as prescribed by the regulations (to the WM Act). Section 91E provides 
that it is an offence to carry out a controlled activity on waterfront land without a controlled 
activity approval.  
However, public authorities are exempt from the requirement to obtain a controlled activity 
approval through the effect of clause 38 of the Water Management (General) Regulation 
2011. Regardless, best management principles for working near waterways would be 
adopted for the proposal works including working in accordance with the NSW Guidelines for 
riparian corridors on waterfront land. 

2.1.2 Water Act 1912 
Like the WM Act, the Water Act 1912 controls the extraction of water, the use of water, the 
construction of works such as dams and weirs, and the carrying out of activities in or near 
water sources in NSW. The provisions of the WM Act are being progressively implemented 
to replace those of the Water Act 1912, and since 2004, the licencing and approvals system 
under the WM Act has been in effect in areas of NSW covered by water sharing plans. 

2.1.3 Protection of the Environment Operations Act 1997 
The Protection of the Environment Operations Act 1997 (POEO Act) regulates certain 
activities with respect to air, water and noise pollution and waste. Part 3.2 of the POEO Act 
requires an Environment Protection Licence (EPL) for scheduled development work and for 
carrying out scheduled activities. 
Schedule 1 of the POEO Act identifies activities and thresholds related to activity types and 
volume(s) of emissions that may require an EPL. Road construction is included in 
Schedule 1. However, the clause only applies if the activity results in the existence of four or 
more traffic lanes for at least: 
• Where the road is classified, or proposed to be classified, as a freeway or a tollway 

under the Roads Act 1993 
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• Where the road is classified, or proposed to be classified, as a main road (but not a 
freeway or tollway) under the Roads Act 1993: 
- Three kilometres of their length in the metropolitan area, or  
- Five kilometres of their length in any other area. 

The POEO Act also identifies various pollution offences, including offences relating to: 
• The wilful or negligent disposal of waste in a manner that harms or is likely to harm the 

environment 
• The wilful or negligent causing of a substance to leak, spill or otherwise escape 

(whether or not from a container) in a manner that harms or is likely to harm the 
environment 

• The wilful or negligent causing of any controlled substance to be emitted into the 
atmosphere in contravention of the regulations under the Ozone Protection Act 1989 
and in a manner that harms or is likely to harm the environment 

• Water pollution 
• Air pollution 
• Noise pollution 
• Land pollution and waste. 
Under Part 5.7 of the POEO Act, there is a general duty to notify the relevant authority 
(defined in section 148(8)) of a pollution incident where there is actual or potential material 
harm to the environment. The proposal would be managed to ensure pollution risks are 
minimised during the construction and operation phases. Measures have been incorporated 
into the EIS to ensure risks to soils, waterways and air quality are avoided or minimised. The 
Environment Protection Authority would be notified if a ‘pollution incident’ occurs that causes 
or threatens ‘material harm’ to the environment. 
Legal requirements for the management of waste are also established under the POEO Act 
and the Protection of the Environment Operations (Waste) Regulation 2005. Unlawful 
transportation and deposition of waste is an offence under Section 143 of the POEO Act. 
Waste minimisation and management is addressed in Chapter 10 of the REF. 
While the proposal does not meet the criteria of an ‘activity type’ and therefore does not 
require an EPL, the proposal will operate in accordance with relevant provisions of the 
POEO Act. In particular, the duty to notify the relevant authority of a pollution incident during 
operation of the proposal. 

2.1.4 Fisheries Management Act 1994 
The Fisheries Management Act 1994 (FM Act) provides for the protection, conservation and 
recovery of fish stocks, key fish habitats, threatened species, populations and ecological 
communities of fish and marine vegetation. It also provides for the management of threats to 
threatened species, populations and ecological communities defined under the Act. The FM 
Act has mechanisms for the protection of fish, fish habitats, mangroves, seagrasses and 
seaweeds on public water land and foreshores. 
Certain activities carried out on ‘water land’ as defined under this Act, require approval under 
the FM Act. The Shoalhaven River is a declared fish habitat under the FM Act. 

2.1.5 Environmental Planning and Assessment Act 1979 
The EP&A Act is the principal legislation regulating land use in NSW. The EP&A Act allows 
plans to be made to guide the process of development and to regulate competing land uses. 
This includes State Environment Planning Policies (SEPP) and Local Environment Plans 
(LEP). 



 

Nowra Bridge Project 
Operational Water Quality Assessment 

9 

State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate the 
effective delivery of infrastructure projects throughout NSW. Under clause 94 of the ISEPP, 
development works for a road or road infrastructure facility, undertaken by or on behalf of a 
public authority are permitted without consent. As the proposal comprises the development 
of new road and road infrastructure and would be carried out by Roads and Maritime, it is 
would be assessed under Part 5 of the EP&A Act. 

2.1.6 State Environmental Planning Policy (Coastal Management) 2018 
State Environmental Planning Policy (Coastal Management) 2016 (Coastal Management 
SEPP) commenced on 3 April 2018. It aims to promote an integrated and coordinated 
approach to land use planning in the coastal zone in a manner consistent with the objects of 
the Coastal Management Act 2016. The Coastal Management SEPP consolidates and 
consequently repeals SEPP 14 (Coastal Wetlands), SEPP 26 (Littoral Rainforests) and 
SEPP 71 (Coastal Protection). 
The proposal is located on land mapped as ‘coastal environment area’ and ‘coastal use 
area’. Development consent within this area must be in accordance with clause 13 of the 
Coastal Management SEPP, which includes consideration by the consent authority that the 
proposal will not cause adverse impacts to coastal processes, water quality of a marine 
estate, Aboriginal heritage and that the proposal incorporates water sensitive urban design. 
However, as the the proposal is not designated development under the Coastal 
Management SEPP and is development without consent under clause 94 of the ISEPP, 
consent is not required from Shoalhaven City Council; therefore the requirements of 
clause 13 do not apply to the proposal. 

2.2 Other policies and guidelines 

2.2.1 National Water Quality Management Strategy 
The National Water Quality Management Strategy (NWQMS) is a nationally agreed set of 
policies and guideline documents, developed jointly by the Agriculture and Resource 
Management Council of Australia and New Zealand (ARMCANZ) and the Australian and 
New Zealand Environment and Conservation Council (ANZECC). The NWQMS establishes 
objectives to achieve the sustainable use of the nation’s water resources by protecting and 
enhancing their quality. 
The Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC 
2000 Guidelines) (ANZECC/ARMCANZ, 2000) is part of this strategy. The ANZECC 2000 
Guidelines set water quality guidelines (numerical concentration limits or descriptive 
statements) for different ecosystem types, environmental values (water uses), and water 
quality indicators. 
To assist in implementing the NWQMS, water quality objectives and river flow objectives 
were developed for numerous river catchments in NSW based on the ANZECC 2000 
Guidelines. These are discussed further in the following section. 

2.2.2 NSW Water Quality Objectives 
The NSW water quality objectives (WQOs) are the agreed environmental values and long-
term goals for NSW's surface waters. These set out: 
• The community's values and uses for the State’s rivers, creeks, estuaries and lakes 
• A range of water quality indicators to facilitate assessment of whether the current 

condition of waterways supports those values and uses. 
The WQOs are consistent with the agreed national framework for assessing water quality as 
set out in the ANZECC 2000 Guidelines. The ANZECC 2000 Guidelines provide an agreed 
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framework to assess water quality in terms of whether the water is suitable for a range of 
environmental values (including human uses). The WQOs provide environmental values for 
NSW waters and the ANZECC 2000 Guidelines provide the technical guidance to assess the 
water quality needed to protect those values. At this point in time WQOs for the Shoalhaven 
River have not been developed. 
In 2003, the former Healthy Rivers Commission (HRC) issued a report following up on public 
inquiries into river and lake health in coastal NSW carried out from the mid-1990s. The 
report provides further discussion on earlier HRC recommendations focussed on the 
following principles for integrated and accountable catchment and river management: 
• Rivers as productive assets 
• Whole-system management 
• Whole-of-government approach 
• Accountability for actions 
• Effective river health planning 
• Adaptive management 
• Government-community partnerships. 
The proposal is supportive of these management principles. 
The NSW Government has not formally adopted water quality objectives for the Shoalhaven 
River catchment. However, the impacts of the proposal have been assessed against typical 
NSW water quality objectives for estuaries, including the protection of aquatic ecosystems, 
visual amenity, secondary contact recreation, primary contact recreation and aquatic foods 
(cooked). The impacts of the proposal have been determined with reference to trigger values 
for each indicator relevant to these water quality objectives. These trigger values are 
consistent with the equivalent environmental values in the ANZECC 2000 Guidelines. 

2.2.3 Other relevant guidelines 
The management of water quality for construction and operation of the State road network is 
an environmental responsibility for Roads and Maritime. This includes: 
• The design and construction of appropriate water quality treatment methods to ensure 

long-term preservation of sensitive aquatic environments that receive runoff from 
operating roads 

• The assessment and management of water quality is incorporated in the planning, 
design, construction and maintenance of the road network.  

To facilitate this, Roads and Maritime has published a series of guideline documents 
including: 
• Code of Practice for Water Management - Road Development and Maintenance 

• Water sensitive urban design guideline. 
Design development has included consideration of the following guidelines: 
• Guide to Road Design, Part 5: Drainage Design (Austroads, 2010)  
• Guidelines for Treatment of Stormwater Runoff from the Road Infrastructure, Austroads 

AP-R232 (Austroads, 2003) 
• Procedures for Selecting Treatment Strategies to Control Road Runoff (Roads and 

Traffic Authority, 2003). 
Managing Urban Stormwater – Volume 2D: Main road construction (the ‘Blue Book’), 
published by Landcom 4th ed., 2004) is also relevant to managing erosion and sedimentation 
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risk, principally associated with construction activities. Consideration of impacts on water 
quality associated with construction are addressed in the separate Soil and Water Quality 
Assessment report. 
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3 Existing environment 

3.1 Overview of the Shoalhaven catchment 
The Shoalhaven catchment is located in the NSW upper south coast and has an area of 
7300 square kilometres. The Shoalhaven River has four main tributaries, the Mongarlowe, 
Corang, Endrick and Kangaroo Rivers, and is highly valued for its wild and scenic attributes. 
Other tributaries include the Ettrema, Boro, Reedy, Danjerra, Yalwal, Broughton, Broughton 
Mill and Yarrunga Creeks. 
The catchment contains the major water storage of Tallowa Dam which is part of the Greater 
Sydney water supply system owned and operated by WaterNSW. Key water management 
issues in the catchment include: 
• Water sharing with Greater Sydney 

• Water quality, associated with pollution and weed growth 

• Riverbank management, associated with rural development 

• Environmental water, related to ensuring sufficient flows and freshes to maintain river 
health. 

The NSW government uses water sharing plans to establish the management framework for 
the equitable sharing of surface water and groundwater resources across the State. There 
are currently three water sharing plans in operation for the Shoalhaven catchment: 
• Greater Metropolitan Region Groundwater Sources 

• Greater Metropolitan Region Unregulated Water Sources 

• Kangaroo River. 
The proposal would not have any effect on these plans. 

3.2 Sensitive environmental features 
There are some sensitive environmental features that could potentially be affected by 
operational water quality impacts associated with the proposal. These are: 
• Several small areas of seagrass (Zostera muelleri) within the proposal study area 

• Mangrove stands which occur along the banks of the Shoalhaven River east and west of 
the existing bridges, but with very limited occurrence within the proposal study area. 

There are no coastal wetlands or littoral rainforest listed under the Coastal Management 
SEPP that occur in the proposal study area. 
There are numerous oyster leases in the lower reaches of the Shoalhaven River estuary, 
about 11.5 kilometres downstream from the existing river crossings. 

3.3 Existing water quality 
Historic water quality data for the Shoalhaven River and Bomaderry Creek within the study 
area were sourced from the Shoalhaven City Council (SCC) Estuary Health Report Card. 
The SCC water quality monitoring data provides water quality index rating, dissolved 
oxygen, faecal coliform, total phosphorus, and total nitrogen concentrations for data 
collected between 2000 to 2012. Two monitoring locations for this program are within or 
close to the site of the new bridge, one at the entrance to Bomaderry Creek, and one in the 
Shoalhaven River upstream of the existing bridges. 
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The below summary of historic water quality was taken from the closest SCC Shoalhaven 
River monitoring site, which indicates that water quality within the Shoalhaven River near the 
site is likely to be represented by: 
• Good to excellent water quality index rating 
• Dissolved oxygen levels (per cent saturation) ranging between 70 and 110 (good) 
• Faecal coliform counts generally below relevant ANZECC 2000 Guidelines for 

swimming 
• Phosphorus levels below ANZECC 2000 Guidelines 
• Total nitrogen levels below ANZECC 2000 Guidelines. 
No historic turbidity data was found for the Shoalhaven River. The estuary health report card 
provides a ‘B’ rating (good) for turbidity at a location just to the east of the site. A 2011 
Sydney Catchment Authority State of the Science – Catchment Impacts report claims that 
none of the rivers surveyed (including the Shoalhaven River) exceeded the relevant 
ANZECC 2000 Guidelines turbidity threshold of 25 nephelometric turbidity units (NTU) (SCA, 
2011). 
The below summary of historic water quality was taken from the SCC Bomaderry Creek 
monitoring, which indicates that water quality within Bomaderry Creek, near the confluence 
with the Shoalhaven River is likely to be represented by: 
• Medium to good water quality index 
• Dissolved oxygen levels (per cent saturation) of about 140 (poor) 
• Faecal coliform counts above ANZECC 2000 Guidelines for swimming 
• Phosphorus levels below ANZECC 2000 Guidelines 
• Total nitrogen levels below ANZECC 2000 Guidelines. 
In addition to historic water quality data, analysis results of samples collected for the 
proposal in December 2017 (refer Figure 3-1) also indicate that water quality within the 
Shoalhaven River was good. These are summarised in Table 3-1. The complete data set is 
provided in Appendix A. 

Table 3-1 Summary of Shoalhaven River water quality data collected for the proposal 

Parameter Range Relevant guideline* 
Temperature (°C) 24.0–24.8 N/A^ 
Dissolved oxygen – surface (mg L-1) 6.5–13 N/A 
Dissolved oxygen – surface (per cent saturation) ~60–~130 80-110 
Turbidity (NTU) 0.1 – 1.7 0.5–10 
Turbidity (NTU) [Bomaderry Creek] 1.7 – 2.7 0.5–10 
Ammonia (µg N L-1) 4– 8 15 
Nitrate (µg N L-1) < 10 15 
Total phosphorus (µg P L-1) 5–10 30 
Reactive phosphorus (µg P L-1) ≤ 10 5 

*ANZECC 2000 Guideline for Southeast Australia slightly disturbed ecosystems – estuaries. 
^For impact assessment criteria is less than 2 °C change from ambient. 
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Figure 3-1 Water and sediment sample collection locations 
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Dissolved oxygen levels are influenced by salinity and water depth, and the lower 
measurements observed during field surveys were taken at low tide. Dissolved oxygen 
concentrations generally declined with increasing depth, which is likely a function of 
decreasing temperature and increasing pressure with depth influencing dissolved oxygen 
concentrations. Dissolved oxygen concentrations were higher at sites where recordings were 
taken at high tide, and at sites close to extensive seagrass beds. 
Both pH and oxidative reduction potential were recorded at all sites; however, without 
appropriate reference data, little can be interpreted from these values. In general, pH was 
close to neutral at all sites. Noticeably, the Bomaderry Creek site displayed lower pH than all 
Shoalhaven River sites. Aside from the parameters listed, analytical results indicated that 
metals (arsenic, cadmium, chromium, copper, nickel, lead, zinc, mercury), total petroleum 
hydrocarbons, total residual hydrocarbons, benzene, toluene, ethylbenzene and xylene, total 
nitrogen, chemical oxygen demand, and biological oxygen demand, were all below analytical 
detection limits (and therefore ANZECC 2000 Guidelines).  
In summary, all relevant data reviewed suggests that the water quality of the Shoalhaven 
River is generally good, with little influence from anthropogenic pollution and intermittent 
influence from climatic events (e.g. floods) which may cause temporary fluctuations. 

3.4 Sediments 
Sediment samples were also collected at four sites along the proposed bridge alignment. 
Analysis results indicate that sediment concentrations of key contaminants are negligible 
within the proposal area. The analysis results are provided in Appendix A. 

3.5 Existing stormwater drainage 
Pavement drainage from both of the existing Shoalhaven River bridges and the Bomaderry 
Creek bridge discharge directly to the receiving waterways via scuppers integrated into the 
bridge deck without any form of treatment. 
Runoff from the road pavements to the north and south of the Shoalhaven River is directed 
into Shoalhaven City Council’s stormwater drainage system. Generally, no treatment is 
provided for stormwater prior to discharge to the environment 

3.6 Hydrology and flooding 
Flood events can have a significant impact on water quality through transport of soils, 
contaminants and gross pollutants from nearby lands to waterways. 
A flooding and hydrology study was completed for the proposal to determine both the flood 
immunity of the proposed bridge, and the flood impact of the proposed concept design on 
nearby properties (Arup, 2018). The scenarios modelled included 10, five, two and one per 
cent annual exceedance probability events (AEP, the probability of a flood event occurring in 
any year), as well as an extreme event. 
The outcomes of all modelled scenarios indicated that both the proposed bridge and 
intersection upgrades achieved flood immunity. The proposed bridge and intersection 
upgrades had a minor influence on flood levels of between 0.03 metres and 0.07 metres for 
the range of events from 10 per cent AEP to one per cent AEP. This equates to an increase 
in flood risk (inundation) for several nearby properties for the two and one per cent AEP 
events. No flood mitigation was proposed as the increase was deemed minor, unlikely to 
increase damage costs relative to existing flood risk, and the significant costs associated 
with effective flood mitigation. 
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In terms of risk to water quality, these minor changes to flood levels are considered unlikely 
to have a material impact on water quality, in addition to those that may already occur during 
a flood event. 
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4 Assessment of impacts 

Operation of roads leads to the build-up of contaminants and gross pollutants on road 
surfaces, gutters, median areas, and roadside corridors. During rainfall events, these could 
be transported via stormwater drainage into adjacent waterways impacting water quality. 
The principal operational impacts on water quality associated with the proposal are: 
• Discharge of stormwater runoff from the upgraded road network 

• Major spills of hazardous substances from traffic incidents either on the bridges or the 
approaches, with potential for major environmental impacts on receiving waterways. 

An assessment of impacts associated with the operation of the proposal is provided as 
follows with regard to existing and proposed infrastructure, to major spills of hazardous 
substances, and to asset management activities. 
The impacts of the proposal have been determined with reference to trigger values for each 
indicator relevant to the nominated water quality objectives for estuaries. These trigger 
values are consistent with the equivalent environmental values in the ANZECC 2000 
Guidelines . 

4.1 Assessment of operational water quality impacts against 
water quality guidelines 

Consideration of the impacts on water quality with reference to water quality parameters 
relevant to the operational phase of the proposal are provided in Table 4-1. The table only 
includes all indicators for the water quality objectives of protection of aquatic ecosystems, 
visual amenity, secondary contact recreation, primary contact recreation and aquatic foods 
(cooked). 
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Table 4-1 Assessment of operational water quality impacts against water quality guidelines 

Parameter Guideline* Comment Potential impact from stormwater runoff 
pH 7.0-8.5 (for aquatic ecosystem 

protection) 
5.0-9.0 (for primary contact 
recreation). 

pH is a measure of the acidity or alkalinity of 
water and has a scale from 0 (extremely acidic) 
to 7 (neutral), through to 14 (extremely 
alkaline). 

None expected, as runoff from the new bridges 
and road upgrades, and from existing bridges, 
would be unlikely to have significantly different 
pH to that from the existing situation. 

Salinity No guideline value for estuaries Salinity or electrical conductivity (EC) 
measures the total concentration of inorganic 
ions (salts) in the water. Sodium is typically 
associated with salinity however sodic soils are 
not necessarily saline. 
Excess amounts of sodium can adversely 
impact soil structure, making plant growth 
difficult and have toxic impact on freshwater 
species. 

None expected, as the runoff from new bridges 
and road upgrades, and from existing bridges, 
would be unlikely to impact on natural salinity 
in the tidal-influenced receiving environment. 
Stormwater is unlikely to be saline. 

Turbidity 0.5–10 NTU (for aquatic 
ecosystem protection) 

Turbidity is the presence of suspended 
particulate and colloidal matter consisting of 
suspended clay, silt, phytoplankton and detritus 
measured by a technique called nephelometry, 
which measures the fraction of light scattered 
at right angles to the light path of water. 
Increased turbidity can reduce light penetration 
through the water column and therefore reduce 
the level of photosynthetic activity. Turbidity 
increases with sediment load. 

The proposal would incorporate treatment for 
stormwater runoff, principally from the new 
northbound bridge but also for areas of the 
local road upgrades, which would reduce the 
sediment loads and concentrations in the 
receiving environment. Runoff from the 
widened Bomaderry Bridge and the highway 
north of this bridge would be discharged to 
land, and no material impact on water quality in 
Bomaderry Creek is expected. 
Stormwater from the existing bridges drains 
directly to the receiving environment without 
treatment. The removal of vehicles from the 
existing southbound bridge would also 
conceptually contribute to reduced turbidity 
associated with runoff from this bridge. 
The proposal would improve the turbidity in 
stormwater runoff, thereby improving 
compliance with the ANZECC 2000 Guidelines. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
Temperature Iterative (for aquatic ecosystem 

protection). 
15–35°C (for primary contact 
recreation). 

Aquatic ecosystem function is very closely 
regulated by temperature. Temperature 
changes can occur naturally as part of normal 
diurnal and seasonal cycles, or as a 
consequence of human activities. 

None expected, as runoff from the new bridges 
and local road upgrades, and from existing 
bridges, would be unlikely to have significantly 
different temperature to that from the existing 
situation. 

Dissolved oxygen 90–110% (for aquatic ecosystem 
protection) 

Dissolved oxygen concentration in a waterbody 
is highly dependent on temperature, salinity, 
biological activity (microbial, primary 
production) and the rate of transfer from the 
atmosphere. 

No material change is expected. Conceptually, 
dissolved oxygen concentrations might improve 
slightly because of improved sediment 
retention in runoff compared to the existing 
conditions. 

Total nitrogen 
(TN) 

300 µg/L Excessive nitrogen could stimulate plant 
growth which could affect the dynamics of the 
aquatic ecosystem (e.g. eutrophication, algae 
and macrophytes). 
Most nitrogen in surface soils is immobilised, 
bound as organic nitrogen associated with 
vegetative matter. A small proportion is steadily 
converted to inorganic forms such as nitrate 
compounds that can be released to soil water 

The proposal would incorporate treatment for 
pavement drainage from the new northbound 
bridge and the Illaroo Road intersection locality 
which would reduce TN loads and 
concentrations in receiving waterways. 
The proposal would reduce the levels of TN in 
stormwater runoff, contributing to improved 
compliance with the ANZECC 2000 guidelines. 

Total phosphorus 
(TP) 

30 µg/L Excessive phosphorus could stimulate plant 
growth which could affect the dynamics of the 
aquatic ecosystem. Eutrophication occurs 
when excessive plant growth deprives the 
water column of oxygen thereby killing other 
forms of aquatic biota. The growth of algae is 
also stimulated by excessive nutrients and may 
result in a build-up of toxins in the water 
column. 
The availability of inorganic phosphorus from 
soil is largely controlled by pH. Maximum 
phosphate availability occurs in the pH range of 
6.0-7.0. Soil pH was around 7.0 for soils in the 
proposal study area. 

The proposal would incorporate treatment for 
pavement drainage from the new northbound 
bridge and the Illaroo Road intersection locality 
which would reduce TP loads and 
concentrations in receiving waterways. 
The proposal would reduce the levels of TP in 
stormwater runoff, contributing to improved 
compliance with the ANZECC 2000 guidelines. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
Chlorophyll-α 4 µg/L Chlorophyll α concentration is often used as a 

general indicator of plant biomass as nutrients 
alone cannot indicate whether a waterbody 
actually has a nuisance plant problem. 
Increased chlorophyll α in the water indicates 
that plants, algae or cyanobacteria are actually 
growing. 
Chlorophyll α is usually measured in a 
waterbody so is not a typical stormwater 
pollutant. 

None expected, as chlorophyll α is not 
expected to be present in operational 
stormwater runoff in significant quantities. 

Chemical 
contaminants 

Iterative (for aquatic ecosystem 
protection and primary contact 
recreation). 
Waters containing chemicals that 
are either toxic or irritating to the 
skin or mucous membranes are 
unsuitable for recreation (for 
primary and secondary contact 
recreation). 

Chemical contaminants may be associated 
with spills that may occur during construction or 
from natural contaminants or toxicants 
dissolved in runoff from disturbed soils. 

The proposal would provide for treatment for 
stormwater runoff, as well as spill containment. 
This represents an improvement on the current 
situation where neither is provided. 
This would reduce the potential for chemical 
contaminants to be washed into the receiving 
environment, thereby improving compliance 
with the ANZECC 2000 Guidelines. 

Biological 
assessment 
indicators 

Iterative (for aquatic ecosystem 
protection) 

Refer to comments on blue-green algae, faecal 
coliforms, enterococci, protozoans and 
nuisance organisms. 

Refer to comments on blue-green algae, faecal 
coliforms, enterococci, protozoans and 
nuisance organisms. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
Visual clarity and 
colour 

Natural visual clarity should not be 
reduced by more than 20% (for 
visual amenity and primary and 
secondary contact recreation). 
Natural hue of the water should 
not be changed by more than 10 
points on the Munsell Scale (for 
visual amenity and primary and 
secondary contact recreation). 
The natural reflectance of the 
water should not be changed by 
more than 50% (for visual amenity 
and primary and secondary 
contact recreation). 

Clarity is a measure of how clear or transparent 
water is. It indicates how much light is available 
for photosynthesis at different depths. 

This indicator is largely assessed above in 
relation to turbidity and TSS. Given the likely 
improvements in TSS concentrations and 
loads, it is anticipated that visual clarity and 
colour would also improve. 

Toxicants (as 
applied to 
aquaculture 
activities) 

For aquatic foods (cooked) the 
following applies: 
Metals: 
• Copper: less than 5 µg/L 
• Mercury: less than 1 µg/L 
• Zinc: less than 5 µg/L 
Organochlorines: 
• Chlordane: less than 0.004 µg 

/L (saltwater production) 
• PCBs: less than 2 µg/L. 

Heavy metals and organochlorines can 
accumulate in aquatic foods to toxic levels. 

The proposal would incorporate treatment for 
stormwater runoff, principally from the new 
northbound bridge but also for areas of the 
local road upgrades, which would reduce the 
sediment loads and concentrations in the 
receiving environment. This would contribute to 
reduced levels of toxicants adsorbed to 
sediment particles delivered to the receiving 
environment. 
Runoff from the widened Bomaderry Bridge 
and the highway north of this bridge would be 
discharged to land, and no material impact on 
water quality in Bomaderry Creek is expected. 
Stormwater from the existing bridges drains 
directly to the receiving environment without 
treatment. The removal of vehicles from the 
existing southbound bridge would also 
conceptually contribute to reduced toxicants 
associated with runoff from this bridge. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
Faecal coliforms Median bacterial content in fresh 

and marine waters of < 1000 
faecal coliforms per 100 mL, with 
4 out of 5 samples < 4000/100 mL 
(minimum of 5 samples taken at 
regular intervals not exceeding 
one month) (for secondary contact 
recreation). 
For primary contact recreation, 
Beachwatch considers waters are 
unsuitable for swimming if: 
• The median faecal coliform 

density exceeds 150 colony 
forming units per 100 millilitres 
(cfu/100mL) for five samples 
taken at regular intervals not 
exceeding one month, or 

• The second highest sample 
contains equal to or greater 
than 600 cfu/100mL (faecal 
coliforms) for five samples 
taken at regular intervals not 
exceeding one month. 

For primary contact recreation, 
ANZECC 2000 Guidelines 
recommend: 
• Median over bathing season 

of < 150 faecal coliforms per 
100 mL, with 4 out of 5 
samples < 600/100 mL 
(minimum of 5 samples taken 
at regular intervals not 
exceeding one month). 

For aquatic foods (cooked), 
guideline in water for shellfish: 
• The median faecal coliform 

concentration should not 

Coliforms are bacteria present in the digestive 
tracts of animals including humans and are 
found in their wastes and are used as an 
indicator of faecal contamination. 

None expected from stormwater runoff from the 
new bridges, local road upgrades or existing 
bridges. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
exceed 14 MPN/100mL; with 
no more than 10% of the 
samples exceeding 43 
MPN/100 mL. 

For aquatic foods (cooked), 
standard in edible tissue: 
• Fish destined for human 

consumption should not 
exceed a limit of 2.3 MPN 
E Coli/g of flesh with a 
standard plate count of 
100,000 organisms/g. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
Enterococci Median bacterial content in fresh 

and marine waters of < 230 
enterococci per 100 mL 
(maximum number in any one 
sample: 450-700 organisms/100 
mL) (for secondary contact 
recreation). 
For primary contact recreation, 
Beachwatch considers waters are 
unsuitable for swimming if: 
• The median enterococci 

density exceeds 35 cfu/100mL 
for five samples taken at 
regular intervals not 
exceeding one month, or 

• The second highest sample 
contains equal to or greater 
than 100 cfu/100mL 
(enterococci) for five samples 
taken at regular intervals not 
exceeding one month. 

For primary contact recreation, 
ANZECC 2000 Guidelines 
recommend: 
• Median over bathing season 

of < 35 enterococci per 100 
mL (maximum number in any 
one sample: 60-100 
organisms/100 mL). 

Intestinal enterococci are a functional group of 
organisms from the Enterococcus and 
Streptococcus genera that are excreted in 
human and animal waste, and are used as an 
indicator of faecal contamination. 

None expected from stormwater runoff from the 
new bridges, local road upgrades or existing 
bridges. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
Protozoans Pathogenic free-living protozoans 

should be absent from bodies of 
fresh water (for primary contact 
recreation). 
Note, it is not necessary to 
analyse water for these 
pathogens unless temperature is 
greater than 24 degrees Celsius. 

Protozoans are waterborne pathogens that 
indicate water contaminated with human or 
animal waste. 

None expected from stormwater runoff from the 
new bridges, local road upgrades or existing 
bridges. 

Algae / Blue-
green algae 

< 15 000 cells/mL (for primary 
contact recreation). 
No guideline is directly applicable 
for aquatic foods (cooked), but 
toxins present in blue-green algae 
may accumulate in other aquatic 
organisms. 

Blue-green algae are a type of bacteria known 
as Cyanobacteria. They photosynthesise using 
sunlight to produce oxygen. Low levels of blue-
green algae are present in freshwater all the 
time. However a series of favourable 
environmental factors including warm water 
temperatures, sunny days and nutrients can 
lead to a blue-green algae bloom. Blooms lead 
to environmental and visual impacts. 

Refer to comments provided on temperature, 
Total Phosphorus and Total Nitrogen. 

Nuisance 
organisms 

Macrophytes, phytoplankton 
scums, filamentous algal mats, 
blue-green algae, sewage fungus 
and leeches should not be 
present in unsightly amounts (for 
visual amenity and primary 
contact recreation). 

The presence of macrophytes, algal mats, etc 
would be influenced by the amount of nutrients 
and organic matter in the water bodies. 
Refer to previous discussion for Total 
Phosphorus, Total Nitrogen and Chlorophyll α. 

None expected from stormwater runoff from the 
new bridges, local road upgrades or existing 
bridges. 
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Parameter Guideline* Comment Potential impact from stormwater runoff 
Surface films and 
debris 

Oils and petrochemicals should 
not be noticeable as a visible film 
on the water, nor should they be 
detectable by odour (for visual 
amenity and primary and 
secondary contact recreation). 
Waters should be free from 
floating debris and litter (for visual 
amenity and primary and 
secondary contact recreation). 

Refer to previous discussion for chemical 
contaminants. 

The proposal would provide for treatment for 
stormwater runoff, as well as spill containment. 
This represents an improvement on the current 
situation where neither is provided. 
This would reduce the potential for chemical 
contaminants to be washed into the receiving 
environment, thereby improving compliance 
with the ANZECC 2000 Guidelines. 

* ANZECC 2000 Guideline for Southeast Australia slightly disturbed ecosystems, estuaries 
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4.2 Proposed new northbound bridge 
Stormwater runoff from the new bridge would be captured in the pavement drainage system 
and directed to water quality treatment facilities on either side of the river. On the northern 
side of the river, drainage would be directed to a grassed swale running along the base of 
the embankment on the western side of the highway immediately north of Illaroo Road, 
before discharging to Bomaderry Creek. On the southern side of the river, drainage would be 
directed to a water quality basin located immediately to the west of the highway and adjacent 
to Scenic Drive. This basin would discharge to the Shoalhaven River. 
The provision of stormwater treatment facilities would contribute to improving the quality of 
stormwater entering receiving waters, as the existing bridges and approaches do not have 
any such facilities. However, in view of the upstream catchment area of the Shoalhaven 
River at this location and the diversity of land use within the catchment, the reduced impact 
on water quality is expected to be minor. 

4.3 Proposed road network upgrades 
No changes are proposed to the existing stormwater drainage within the proposed road 
network upgrade sections with regard to water quality management. However, the increase 
in impervious area, such as the widened Illaroo Road intersection and approaches, would 
represent a greater area of pollutants to accumulate on, and therefore an increased mass of 
pollutants that could be transported from the road pavement to receiving waterways. 
Conceivably this could impact on water quality in the vicinity of the discharge point but this 
would be expected to diminish downstream through dilution. 
The stormwater system for the existing road network drains directly to the river and, as such, 
during rainfall events, contaminants and gross pollutants would continue to be transported to 
receiving waterways. This would cause minor to moderate water quality impacts, with 
contaminants potentially accumulating in biota or sediments over time (i.e. chronic impacts). 
The incremental impact on water quality is expected to be negligible given the size of the 
upstream catchment area, and other influences on water quality. 

4.4 Widened Bomaderry Creek bridge 
The proposal would include the widening of the Bomaderry Creek bridge to accommodate 
the additional traffic lanes, including the additional right turn lane to Illaroo Road. Drainage 
from the existing bridge currently discharges directly to Bomaderry Creek via scuppers built 
into the bridge deck. No treatment is currently provided for pavement drainage. 
Widening of this bridge would include reconfiguration of the bridge drainage. Pavement 
runoff from the bridge deck would be captured as gutter flow against the kerb and conveyed 
to a piped network where it would be directed to a discharge point near the intersection of 
Princes Highway and Bolong Road, about 100 metres to the north of Bomaderry Creek. 
Discharge to the natural surface at this location is considered to provide substantial 
opportunity for water quality treatment of the pavement runoff. 

4.5 Existing northbound bridge 
No design changes are proposed for the existing northbound bridge, and the operational 
capacity is not proposed to be changed, therefore, potential impacts arising from the 
operation of this bridge are unlikely be any greater than present. 
The stormwater system for the existing northbound bridge drains directly to the river and, as 
such, during rainfall events, contaminants and gross pollutants could be transported to the 
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river. This would lead to minor to moderate water quality impacts, with contaminants 
potentially accumulating in biota or sediments over time (i.e. chronic impacts). 

4.6 Existing southbound bridge 
Under the proposal, vehicle traffic would be removed from the existing southbound bridge. 
This would reduce the level of contaminants and gross pollutants accumulating on the bridge 
surface, leading to a conceivable reduction in impacts to water quality. The bridge would be 
retained for adaptive reuse, likely including pedestrian and cycle access. The specific nature 
of any such adaptive reuse would be considered under a separate proposal, and may 
include consideration of water quality management. 

4.7 Major spills of hazardous substances 
Potentially hazardous substances may be transported on the new and existing bridges and 
approaches include petroleum products, liquid petroleum gas, corrosive materials (acids and 
alkalis) and other toxic materials. The risk associated with a spill of hazardous substances or 
materials from a traffic incident is determined by the likelihood of an incident occurring and 
the consequences of such an incident. 
The likelihood of a major spill is considered low in view of the regulatory framework in place 
in NSW as administered by the Environment Protection Authority and SafeWork NSW, and 
other legislative controls on the transport of dangerous goods including the Australian Code 
for the Transport of Dangerous Goods by Road and Rail (National Transport Network 2015). 
The consequence of a spill incident would vary depending on its location and the sensitivity 
of the receiving environment, the volume of the hazardous substance, and its physico-
chemical characteristics.  
• Incidents on the existing northbound bridge (to be reconfigured to carry southbound 

traffic) could impact directly on receiving water quality due to the absence of any formal 
drainage infrastructure 

• The new northbound bridge will have formal drainage which depending on the volume of 
any hazardous liquid spilled, would capture and direct all or part of the spill to discharge 
points on the northern and southern sides of the river, and then to the associated 
treatment facilities which would also provide some level of containment (north: 
80,000 litres, south: 600,000 litres) 

• Traffic would be removed from the existing southbound bridge so the likelihood of a 
major spill event on this structure would be effectively zero. 

The magnitude of any impacts of a spill on water quality would also be influenced by the 
response times of emergency services. 

4.8 Maintenance  
Other maintenance activities during operation of the proposal may result in a spill of 
chemicals or fuels into or near the Shoalhaven River or Bomaderry Creek; however, the risk 
of this occurring is considered to be low through implementation of suitable work practices. 
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5 Management of impacts 

5.1 Management aims 
The key principle of Roads and Maritime guidelines on managing impacts to the environment 
for road development and operation is that the planning and construction of roads should, in 
order of consideration, endeavour to: 
• Avoid and minimise impact first 
• Mitigate impact where avoidance is not possible 
• Offset where residual impact cannot be avoided. 
The primary operational water quality management aims for the proposal are: 
• To protect relevant environmental values of the Shoalhaven River, particularly 

- aquatic ecosystems 
- primary industries 
- recreation and aesthetics 
- cultural and spiritual values 

• Incorporate measures to avoid or minimise water quality impacts from the operation of 
the new bridge 

• Where practicable, incorporate measures to avoid or minimise water quality impacts 
from the operation of the existing bridge and road network upgrades. 

With regard to the final bullet point above, maintenance of the operational water quality 
facilities would be incorporated into the existing Princes Highway asset management regime 
to facilitate their ongoing effectiveness. 

5.2 Avoidance and minimisation 
The design footprint has been delineated with careful consideration of, where possible 
minimising impact on properties, drainage, utility work and the environment. The proposal 
has been designed so that it follows the existing road corridor alignment. Environmental 
constraints were considered throughout the design process. However, considering the 
location of the upgrade is within an urbanised landscape, the potential to avoid impacts to 
the environment is limited. 
During the planning and concept design phase of the proposal appropriate pollution control 
measures to contain and treat runoff were investigated and, where feasible and cost-
effective, incorporated into the design to minimise potential impacts on the environment.  
Roads and Maritime would implement recommendations of the Water sensitive urban design 
guideline (Roads and Maritime, 2017), including the design:  
• Fits sensitively into its context 

• Best uses water resources (e.g. rainwater, stormwater, etc.) that enters the proposal 
area 

• Is durable, functional and sustainable. 
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Roads and Maritime would implement other recommendations of the Code of Practice for 
Water Management – Road Development and Management, including: 
• Effective containment and clean-up procedures to contain on-site spills and to dispose 

of spilt materials and / or any contaminated materials in an environmentally responsible 
manner 

• Investigate the performance of the control techniques / measures on the proposed and 
existing bridges, and major connecting roads to contain and treat runoff 

• Investigate opportunities to upgrade stormwater drainage on the existing northbound 
bridge to provide better outcomes for water quality management. 

5.3 Design considerations 
As noted in Section 4.1, the proposal includes a grassed basin/swale on the northern side of 
Illaroo Road adjacent to the highway, and a water quality treatment basin on the southern 
side of the Shoalhaven River (refer Figure 5-1). These have capacities of 80,000 litres and 
600,000 litres respectively. Significant site constraints do not allow provision of treatment 
facilities with greater capacities. The northern basin/swale would also capture drainage from 
a portion of the upgraded section of Illaroo Road. 
Both treatment facilities would contain bioretention soil media with underlying subsoil pipes 
discharging to pipe outfalls, both of which would include a catchpit overflow mechanism. The 
drainage design does not include gross pollutant traps, principally due to site constraints for 
construction, and provision of adequate safe working areas for maintenance. 
The widened Bomaderry Creek bridge would omit the use of scuppers and instead convey 
pavement runoff from the bridge deck as gutter flow against the kerb to the piped network on 
the western side of the bridge for collection and conveyance to the northern treatment 
facility. However, given the location of the discharge outlet at the downslope end of the 
swale, there would be no treatment provided to pavement drainage from the bridge. 
As noted, the approach to water quality treatment has considered the Water sensitive urban 
design guideline (Roads and Maritime, 2017). A preliminary quantitative assessment, using 
the MUSIC software modelling package, has been carried out to assess the performance of 
the water quality treatment devices incorporated into the current drainage design with 
reference to the objectives specified in Table 4 in the guideline. The results are presented in 
the following table. 
Table 5-1 Water quality modelling results for Build vs Build with mitigation 

Parameter Existing Build Build with 
mitigation 

Reduction 
(%) 

WSUD 
objective 

(%) 

Total Suspended Solids 
(kg/yr) 

20,500 25,500 16,800 34.0 85 

Total Phosphorus (kg/yr) 34.9 42.9 31.4 26.7 65 

Total Nitrogen (kg/yr) 142 175 137 21.7 45 

Gross pollutants (kg/yr) 1390 1650 1020 38.4 - 

 
The modelling used four catchments as follows (moving north to south): 
• North – comprising the section of the proposal to the north of the southern end of 

Bomaderry Creek bridge (no treatment provided) 
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• North 2 – comprising the section of the proposal from the southern end of Bomaderry 
Creek bridge to about the middle of the new northbound bridge (treatment provided) 

• South – comprising the section of the proposal from about the middle of the new 
northbound bridge to the northern side of the Bridge Road intersection (treatment 
provided) 

• South 2 – comprising the section of the proposal to the south of Bridge Road, and 
including Scenic Drive (no treatment provided). 

The modelling also took a conservative approach assuming all catchment were 100 per cent 
impervious. 
The results presented in the table show that while there would be a reduction for all 
parameters modelled, the current design would not meet the objectives of the guideline. This 
is due mainly to no treatment facilities being provided for two of the four catchments used in 
the model (North, South 2). On an individual catchment basis, however, the following is 
noted for the two catchments where treatment is provided: 
• The northern section of the new bridge (North 2 catchment) is currently performing at 

over 95 per cent removal of total suspended solids (TSS); this meets the WSUD 
objective so no further mitigation is required for this catchment 

• The southern section of the new bridge (South catchment) is currently performing at 
around 80 percent removal of TSS which is under the WSUD objective of 85 per cent. 

The Princes Highway and Bolong Road intersection area (North catchment) is currently not 
provided with any operational controls and is contributing about one third of the pollutant 
load. Subject to the final acquisition area, there may be an opportunity to provide grass 
swales on one or both sides of the Princes Highway to improve performance. 
The Bridge Road / Scenic Drive sub-catchment located within catchment South 2 is 
contributing the majority of the TSS load from this catchment. Rehabilitation of the ancillary 
site to the immediate north of this location may allow provision of a grassed swale in this 
area to improve performance. 
The drainage design would be reviewed during detailed design to assess whether there are 
opportunities to further optimise water quality treatment to meet the water sensitive urban 
design (WSUD) objectives.  
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Figure 5-1 Water quality treatment facilities 
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5.4 Safeguards and management measures 
Safeguards and management measures proposed to minimise operational water quality 
impacts are presented Table 5-1. 
Table 5-2 Mitigation measures 

Impact Mitigation measures  
Timing 
and 
duration 

Responsibility  
Residual 
impacts 
anticipated 

Water 
quality - 
general 

The design of the new northbound 
bridge will provide for capture of 
pavement drainage, and conveyance to 
land-based treatment systems, prior to 
discharge. 

Design Designer Moderate 
to minor 

TSS and 
nutrients 

The drainage design would be reviewed 
during detailed design to assess 
whether there are opportunities to 
further optimise the water quality 
treatment devices to meet the 
performance requirements specified in 
the Water sensitive urban design 
guideline (Roads and Maritime, 2017) 

Detailed 
Design 

Designer Moderate 

Major spill 
event 

Detailed design would include 
investigation of greater containment of 
major spills for the new northbound 
bridge the widened Bomaderry Creek 
bridge 

Detailed 
Design 

Designer Moderate 

Water 
quality 

The existing asset management regime 
for the Princes Highway would be 
amended to incorporate appropriate 
inspection and maintenance practices to 
ensure the ongoing effectiveness of the 
pavement drainage system on the new 
northbound bridge and the land-based 
stormwater quality treatment/ 
management facilities. 
This would include consideration of:  
• The operation and maintenance of 

the new bridge and road upgrades 
• Drainage management, including 

wastes, chemical spills, erosion and 
polluted runoff 

• Regular inspection and maintenance 
of stormwater treatment devices  

• Site restoration (as required). 

Operation Roads and 
Maritime  

Negligible 
to Minor 

Water 
quality 

Routine inspections and maintenance of 
the proposal potentially including the 
use of street sweepers or vacuum 
trucks, collection and removal of road 
litter, and litter abatement programs. 

Operation Roads and 
Maritime  

Negligible 
to Minor 
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6 Conclusion 

6.1 Summary 
An assessment of the operational impacts of the proposed Nowra Bridge Project on 
receiving water quality has been carried out. 
The new bridge over the Shoalhaven River would include a stormwater drainage system to 
direct stormwater runoff to land-based treatment facilities rather than discharge directly to 
the river. Pavement drainage from the widened Bomaderry Creek bridge would be directed 
to catch pits adjacent to the bridge, replacing the existing arrangement where scuppers 
within the bridge deck discharge runoff directly into Bomaderry Creek. The removal of 
vehicles from the existing southbound bridge would have the effect of removing a pollutant 
source. 
The NSW Government has not formally adopted water quality objectives for the Shoalhaven 
River catchment. However, the impacts of the proposal have been assessed against typical 
NSW water quality objectives for estuaries, including the protection of aquatic ecosystems, 
visual amenity, secondary contact recreation, primary contact recreation and aquatic foods 
(cooked). The impacts of the proposal have been determined with reference to trigger values 
for each indicator relevant to these water quality objectives. These trigger values are 
consistent with the equivalent environmental values in the ANZECC 2000 Guidelines. This 
assessment has concluded that there is unlikely to be a significant change within the 
Shoalhaven River or Bomaderry Creek. 
A preliminary quantitative assessment has been carried out to assess the performance of 
the water quality treatment devices incorporated in the drainage design with regard to the 
objectives specified in Roads and Maritime’s Water sensitive urban design guideline. The 
results indicated that while the current drainage design would result in a reduction for 
sediment, nutrients and gross pollutants, it would not meet the guideline objectives. 
The ongoing functionality and performance of the drainage system would be managed 
through the asset management regime for this section of the Princes Highway. Based on the 
design, and existing use of the proposal site as a road bridge, it is anticipated that the 
operation of the proposal is not likely to adversely change the current water quality risk 
profile. 

6.2 Recommendations 
The following recommendations are made with regard to further investigations/work during 
future stages of the proposal: 
• The drainage design should be reviewed during detailed design to assess whether there 

are opportunities to further optimise the water quality treatment devices to meet the 
objectives specified in Table 4 of the Water sensitive urban design guideline (Roads and 
Maritime, 2017), and include specific consideration of the following: 
- Improvements to the design of the southern basin to achieve better performance 
- Inclusion of grass swales on both sides of the highway in the vicinity of Bolong Road 

(subject to the acquisition area) 
- Provision of a grassed swale as part of rehabilitation of the ancillary site adjacent to 

Bridge Road/Scenic Drive. 
• Detailed design should include investigation of the feasibility of providing spill 

containment to better manage the risk of water pollution from a major spill incident. 
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Environmental

CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 8ES1731535

:: LaboratoryClient SMEC AUSTRALIA PTY LTD Environmental Division Sydney

: :ContactContact MARK DAVEY Larissa Burns

:: AddressAddress LEVEL 5, 20 BERRY STREET P O BOX 1052

NORTH SYDNEY NSW, AUSTRALIA 2060

277-289 Woodpark Road Smithfield NSW Australia 2164

:Telephone ---- :Telephone +61-2-8784 8555

:Project 30011666 Date Samples Received : 12-Dec-2017 16:00

:Order number ---- Date Analysis Commenced : 13-Dec-2017

:C-O-C number ---- Issue Date : 20-Dec-2017 18:22

Sampler : MARK DAVEY

Site : ----

Quote number : EN/222/17

8:No. of samples received

8:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

l Surrogate Control Limits

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Alex Rossi Organic Chemist Sydney Inorganics, Smithfield, NSW

Ankit Joshi Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Celine Conceicao Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Edwandy Fadjar Organic Coordinator Sydney Organics, Smithfield, NSW

Ivan Taylor Analyst Sydney Inorganics, Smithfield, NSW

Kim McCabe Senior Inorganic Chemist Brisbane Acid Sulphate Soils, Stafford, QLD

Kim McCabe Senior Inorganic Chemist Brisbane Inorganics, Stafford, QLD

Nathan Webb Asbestos Identifier Newcastle - Inorganics, Mayfield West, NSW

Sanjeshni Jyoti Senior Chemist Volatiles Sydney Organics, Smithfield, NSW

Wisam Marassa Inorganics Coordinator Sydney Inorganics, Smithfield, NSW
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Work Order :

:Client

ES1731535

30011666:Project

SMEC AUSTRALIA PTY LTD

General Comments

The analytical procedures used by the Environmental Division have been developed from established internationally recognized procedures such as those published by the USEPA, APHA, AS and NEPM. In house 

developed procedures are employed in the absence of documented standards or by client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

EP075(SIM):  LOR for sample raised due to high amount of moisture present.l

EG020/ED093: Some samples were diluted and rerun due to salinity and LOR’s have been raised accordingly. (High Total Dissolved Solids)l

EG020: Samples were diluted and rerun due to matrix interference and LOR’s have been raised accordingly. (High Total Dissolved Solids)l

EK061G, EK062G: LOR raised for TN and TKN for sample nos: 5,6,7 and 8 due to sample matrix.l

EK067G: LOR raised for Total P on sample no:7 due to sample matrix.l

EP026SP-LOR  raised for COD  due to sample matrix.l

Benzo(a)pyrene Toxicity Equivalent Quotient (TEQ) is the sum total of the concentration of the eight carcinogenic PAHs multiplied by their Toxicity Equivalence Factor (TEF) relative to Benzo(a)pyrene.  TEF values 

are provided in brackets as follows:  Benz(a)anthracene (0.1), Chrysene (0.01), Benzo(b+j) & Benzo(k)fluoranthene (0.1), Benzo(a)pyrene (1.0), Indeno(1.2.3.cd)pyrene (0.1), Dibenz(a.h)anthracene (1.0), 

Benzo(g.h.i)perylene (0.01).  Less than LOR results for 'TEQ Zero' are treated as zero, for 'TEQ 1/2LOR' are treated as half the reported LOR, and for 'TEQ LOR' are treated as being equal to the reported LOR.  

Note: TEQ 1/2LOR and TEQ LOR will calculate as 0.6mg/Kg and 1.2mg/Kg respectively for samples with non-detects for all of the eight TEQ PAHs.

l
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30011666:Project

SMEC AUSTRALIA PTY LTD

Analytical Results

----NB-2NB-1SB-2SB-1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----11-Dec-2017 17:0011-Dec-2017 16:4511-Dec-2017 16:0011-Dec-2017 15:00Client sampling date / time

--------ES1731535-004ES1731535-003ES1731535-002ES1731535-001UnitLORCAS NumberCompound

Result Result Result Result ----

EA002 : pH (Soils)

7.6 7.8 7.9 7.6 ----pH Unit0.1----pH Value

EA055: Moisture Content (Dried @ 105-110°C)

44.9 30.0 64.8 35.7 ----%1.0----Moisture Content

EA150: Particle Sizing

98 99 23 99 ----%1----+75µm

95 99 6 98 ----%1----+150µm

89 98 2 79 ----%1----+300µm

84 87 1 37 ----%1----+425µm

66 59 <1 12 ----%1----+600µm

10 12 <1 <1 ----%1----+1180µm

<1 2 <1 <1 ----%1----+2.36mm

<1 1 <1 <1 ----%1----+4.75mm

<1 <1 <1 <1 ----%1----+9.5mm

<1 <1 <1 <1 ----%1----+19.0mm

<1 <1 <1 <1 ----%1----+37.5mm

<1 <1 <1 <1 ----%1----+75.0mm

EA150: Soil Classification based on Particle Size

2 <1 77 1 ----%1----Fines (<75 µm)

95 94 23 99 ----%1----Sand (>75 µm)

3 5 <1 <1 ----%1----Gravel (>2mm)

<1 <1 <1 <1 ----%1----Cobbles (>6cm)

ED040T : Total Sulfate by ICPAES

1700Sulfate as SO4 2- 850 4750 1150 ----mg/kg10014808-79-8

ED042T: Total Sulfur by LECO

0.17 0.05 0.55 0.05 ----%0.01----Sulfur - Total as S (LECO)

EG005T: Total Metals by ICP-AES

<5Arsenic <5 11 <5 ----mg/kg57440-38-2

<1Cadmium <1 <1 <1 ----mg/kg17440-43-9

7Chromium 6 20 8 ----mg/kg27440-47-3

<5Copper <5 24 <5 ----mg/kg57440-50-8

6Lead <5 20 8 ----mg/kg57439-92-1

8Nickel 7 17 10 ----mg/kg27440-02-0

27Zinc 20 77 28 ----mg/kg57440-66-6

EG035T:  Total Recoverable Mercury by FIMS
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Analytical Results

----NB-2NB-1SB-2SB-1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----11-Dec-2017 17:0011-Dec-2017 16:4511-Dec-2017 16:0011-Dec-2017 15:00Client sampling date / time

--------ES1731535-004ES1731535-003ES1731535-002ES1731535-001UnitLORCAS NumberCompound

Result Result Result Result ----

EG035T:  Total Recoverable Mercury by FIMS - Continued

<0.1Mercury <0.1 <0.1 <0.1 ----mg/kg0.17439-97-6

EK085M: Sulfide as S2-

0.11 0.02 0.39 0.01 ----%0.01----Sulfide as S

EP004: Organic Matter

1.8 ---- ---- ---- ----%0.5----Organic Matter

---- <0.5 5.6 <0.5 ----%0.5----Organic Matter

1.0 <0.5 3.2 <0.5 ----%0.5----Total Organic Carbon

EP075(SIM)B: Polynuclear Aromatic Hydrocarbons

<0.5Naphthalene <0.5 <0.8 <0.5 ----mg/kg0.591-20-3

<0.5Acenaphthylene <0.5 <0.8 <0.5 ----mg/kg0.5208-96-8

<0.5Acenaphthene <0.5 <0.8 <0.5 ----mg/kg0.583-32-9

<0.5Fluorene <0.5 <0.8 <0.5 ----mg/kg0.586-73-7

<0.5Phenanthrene <0.5 <0.8 <0.5 ----mg/kg0.585-01-8

<0.5Anthracene <0.5 <0.8 <0.5 ----mg/kg0.5120-12-7

<0.5Fluoranthene <0.5 <0.8 <0.5 ----mg/kg0.5206-44-0

<0.5Pyrene <0.5 <0.8 <0.5 ----mg/kg0.5129-00-0

<0.5Benz(a)anthracene <0.5 <0.8 <0.5 ----mg/kg0.556-55-3

<0.5Chrysene <0.5 <0.8 <0.5 ----mg/kg0.5218-01-9

<0.5Benzo(b+j)fluoranthene <0.5 <0.8 <0.5 ----mg/kg0.5205-99-2 205-82-3

<0.5Benzo(k)fluoranthene <0.5 <0.8 <0.5 ----mg/kg0.5207-08-9

<0.5Benzo(a)pyrene <0.5 <0.8 <0.5 ----mg/kg0.550-32-8

<0.5Indeno(1.2.3.cd)pyrene <0.5 <0.8 <0.5 ----mg/kg0.5193-39-5

<0.5Dibenz(a.h)anthracene <0.5 <0.8 <0.5 ----mg/kg0.553-70-3

<0.5Benzo(g.h.i)perylene <0.5 <0.8 <0.5 ----mg/kg0.5191-24-2

<0.5^ <0.5 <0.5 <0.5 ----mg/kg0.5----Sum of polycyclic aromatic hydrocarbons

<0.5^ <0.5 <0.5 <0.5 ----mg/kg0.5----Benzo(a)pyrene TEQ (zero)

0.6^ 0.6 0.6 0.6 ----mg/kg0.5----Benzo(a)pyrene TEQ (half LOR)

1.2^ 1.2 1.2 1.2 ----mg/kg0.5----Benzo(a)pyrene TEQ (LOR)

EP080/071: Total Petroleum Hydrocarbons

<10 <10 <10 <10 ----mg/kg10----C6 - C9 Fraction

<50 <50 <50 <50 ----mg/kg50----C10 - C14 Fraction

<100 <100 <100 <100 ----mg/kg100----C15 - C28 Fraction

<100 <100 <100 <100 ----mg/kg100----C29 - C36 Fraction

<50^ <50 <50 <50 ----mg/kg50----C10 - C36 Fraction (sum)
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:Client

ES1731535
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SMEC AUSTRALIA PTY LTD

Analytical Results

----NB-2NB-1SB-2SB-1Client sample IDSub-Matrix: SOIL

 (Matrix: SOIL)

----11-Dec-2017 17:0011-Dec-2017 16:4511-Dec-2017 16:0011-Dec-2017 15:00Client sampling date / time

--------ES1731535-004ES1731535-003ES1731535-002ES1731535-001UnitLORCAS NumberCompound

Result Result Result Result ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<10C6 - C10 Fraction <10 <10 <10 ----mg/kg10C6_C10

<10^ C6 - C10 Fraction  minus BTEX 

(F1)

<10 <10 <10 ----mg/kg10C6_C10-BTEX

<50 <50 <50 <50 ----mg/kg50---->C10 - C16 Fraction

<100 <100 <100 <100 ----mg/kg100---->C16 - C34 Fraction

<100 <100 <100 <100 ----mg/kg100---->C34 - C40 Fraction

<50^ <50 <50 <50 ----mg/kg50---->C10 - C40 Fraction (sum)

<50^ <50 <50 <50 ----mg/kg50---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<0.2Benzene <0.2 <0.2 <0.2 ----mg/kg0.271-43-2

<0.5Toluene <0.5 <0.5 <0.5 ----mg/kg0.5108-88-3

<0.5Ethylbenzene <0.5 <0.5 <0.5 ----mg/kg0.5100-41-4

<0.5meta- & para-Xylene <0.5 <0.5 <0.5 ----mg/kg0.5108-38-3 106-42-3

<0.5ortho-Xylene <0.5 <0.5 <0.5 ----mg/kg0.595-47-6

<0.2^ <0.2 <0.2 <0.2 ----mg/kg0.2----Sum of BTEX

<0.5^ <0.5 <0.5 <0.5 ----mg/kg0.5----Total Xylenes

<1Naphthalene <1 <1 <1 ----mg/kg191-20-3

EP075(SIM)S: Phenolic Compound Surrogates

82.5Phenol-d6 76.0 75.1 83.3 ----%0.513127-88-3

79.12-Chlorophenol-D4 72.0 75.0 84.0 ----%0.593951-73-6

78.52.4.6-Tribromophenol 72.6 71.2 74.9 ----%0.5118-79-6

EP075(SIM)T: PAH Surrogates

89.32-Fluorobiphenyl 75.9 76.9 86.6 ----%0.5321-60-8

90.3Anthracene-d10 83.1 86.9 89.7 ----%0.51719-06-8

79.94-Terphenyl-d14 73.1 77.7 80.3 ----%0.51718-51-0

EP080S: TPH(V)/BTEX Surrogates

95.41.2-Dichloroethane-D4 102 98.3 104 ----%0.217060-07-0

101Toluene-D8 96.7 80.6 96.2 ----%0.22037-26-5

92.34-Bromofluorobenzene 78.8 83.6 80.3 ----%0.2460-00-4
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Analytical Results

----NB-2NB-1SB-2SB-1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----11-Dec-2017 17:0011-Dec-2017 16:4511-Dec-2017 16:0011-Dec-2017 15:00Client sampling date / time

--------ES1731535-008ES1731535-007ES1731535-006ES1731535-005UnitLORCAS NumberCompound

Result Result Result Result ----

EA025: Total Suspended Solids dried at 104 ± 2°C

6 <5 <5 <5 ----mg/L5----Suspended Solids (SS)

EG020F: Dissolved Metals by ICP-MS

<0.010Arsenic <0.010 <0.010 <0.010 ----mg/L0.0017440-38-2

<0.0010Cadmium <0.0010 <0.0010 <0.0010 ----mg/L0.00017440-43-9

<0.010Chromium <0.010 <0.010 <0.010 ----mg/L0.0017440-47-3

<0.010Copper <0.010 <0.010 <0.010 ----mg/L0.0017440-50-8

<0.010Nickel <0.010 <0.010 <0.010 ----mg/L0.0017440-02-0

<0.010Lead <0.010 <0.010 <0.010 ----mg/L0.0017439-92-1

<0.050Zinc <0.050 <0.050 <0.050 ----mg/L0.0057440-66-6

EG035F: Dissolved Mercury by FIMS

<0.0001Mercury <0.0001 <0.0001 <0.0001 ----mg/L0.00017439-97-6

EK055G: Ammonia as N by Discrete Analyser

0.08Ammonia as N 0.07 0.04 0.06 ----mg/L0.017664-41-7

EK059G:  Nitrite plus Nitrate as N (NOx)  by Discrete Analyser

0.01 <0.01 0.53 <0.01 ----mg/L0.01----Nitrite + Nitrate as N

EK061G: Total Kjeldahl Nitrogen By Discrete Analyser

<0.5 <0.5 <0.5 <0.5 ----mg/L0.1----Total Kjeldahl Nitrogen as N

EK062G: Total Nitrogen as N (TKN + NOx) by Discrete Analyser

<0.5^ <0.5 0.5 <0.5 ----mg/L0.1----Total Nitrogen as N

EK067G: Total Phosphorus as P by Discrete Analyser

0.07 0.05 <0.05 0.10 ----mg/L0.01----Total Phosphorus as P

EK071FG: Dissolved Reactive Phosphorus as P by DA

<0.01 0.01 0.01 <0.01 ----mg/L0.01----Dissolved Reactive Phosphorus as P

EP026SP: Chemical Oxygen Demand (Spectrophotometric)

<200 <200 205 <200 ----mg/L10----Chemical Oxygen Demand

EP030: Biochemical Oxygen Demand (BOD)

<2 <2 <2 <2 ----mg/L2----Biochemical Oxygen Demand

EP080/071: Total Petroleum Hydrocarbons

<20 <20 <20 <20 ----µg/L20----C6 - C9 Fraction

<50 <50 <50 <50 ----µg/L50----C10 - C14 Fraction

<100 <100 <100 <100 ----µg/L100----C15 - C28 Fraction

<50 <50 <50 <50 ----µg/L50----C29 - C36 Fraction

<50^ <50 <50 <50 ----µg/L50----C10 - C36 Fraction (sum)
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Analytical Results

----NB-2NB-1SB-2SB-1Client sample IDSub-Matrix: WATER

 (Matrix: WATER)

----11-Dec-2017 17:0011-Dec-2017 16:4511-Dec-2017 16:0011-Dec-2017 15:00Client sampling date / time

--------ES1731535-008ES1731535-007ES1731535-006ES1731535-005UnitLORCAS NumberCompound

Result Result Result Result ----

EP080/071: Total Recoverable Hydrocarbons - NEPM 2013 Fractions

<20C6 - C10 Fraction <20 <20 <20 ----µg/L20C6_C10

<20^ C6 - C10 Fraction  minus BTEX 

(F1)

<20 <20 <20 ----µg/L20C6_C10-BTEX

<100 <100 <100 <100 ----µg/L100---->C10 - C16 Fraction

<100 <100 <100 <100 ----µg/L100---->C16 - C34 Fraction

<100 <100 <100 <100 ----µg/L100---->C34 - C40 Fraction

<100^ <100 <100 <100 ----µg/L100---->C10 - C40 Fraction (sum)

<100^ <100 <100 <100 ----µg/L100---->C10 - C16 Fraction minus Naphthalene 

(F2)

EP080: BTEXN

<1Benzene <1 <1 <1 ----µg/L171-43-2

<2Toluene <2 <2 <2 ----µg/L2108-88-3

<2Ethylbenzene <2 <2 <2 ----µg/L2100-41-4

<2meta- & para-Xylene <2 <2 <2 ----µg/L2108-38-3 106-42-3

<2ortho-Xylene <2 <2 <2 ----µg/L295-47-6

<2^ <2 <2 <2 ----µg/L2----Total Xylenes

<1^ <1 <1 <1 ----µg/L1----Sum of BTEX

<5Naphthalene <5 <5 <5 ----µg/L591-20-3

EP080S: TPH(V)/BTEX Surrogates

1141.2-Dichloroethane-D4 116 116 112 ----%217060-07-0

112Toluene-D8 114 112 108 ----%22037-26-5

1104-Bromofluorobenzene 106 106 104 ----%2460-00-4
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Surrogate Control Limits

Recovery Limits (%)Sub-Matrix: SOIL

Compound CAS Number Low High

EP075(SIM)S: Phenolic Compound Surrogates

Phenol-d6 13127-88-3 63 123

2-Chlorophenol-D4 93951-73-6 66 122

2.4.6-Tribromophenol 118-79-6 40 138

EP075(SIM)T: PAH Surrogates

2-Fluorobiphenyl 321-60-8 70 122

Anthracene-d10 1719-06-8 66 128

4-Terphenyl-d14 1718-51-0 65 129

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 73 133

Toluene-D8 2037-26-5 74 132

4-Bromofluorobenzene 460-00-4 72 130

Recovery Limits (%)Sub-Matrix: WATER

Compound CAS Number Low High

EP080S: TPH(V)/BTEX Surrogates

1.2-Dichloroethane-D4 17060-07-0 71 137

Toluene-D8 2037-26-5 79 131

4-Bromofluorobenzene 460-00-4 70 128
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