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9Environmental
risk assessment
Environmental risk assessment has been an integral activity

throughout the development of the Sapphire to Woolgoolga

project. This chapter identifies the environmental risk assessment

undertaken during the route options development, preferred

route selection and environmental assessment phases of the

Proposal. These project phases have each incorporated findings

from supporting technical investigations and stakeholder

consultations that have enabled the NSW Roads and Traffic

Authority’s (RTA) project team to progressively make informed

decisions based on a clear understanding of the environmental

and social risks associated with the study area and the Proposal.

9.1 Route options development phase
The methodology adopted for the development of route options incorporated a

combination of three main activity streams including:

Constraints analysis to examine social, environmental and engineering

influences on option development.

Route options identification and comparative environmental assessment of

the impacts.

Engineering concept development of feasible route options.

The constraints analysis occurred in two stages: firstly to facilitate broad

corridor identification and secondly, to support route options development. In

both stages, the constraints mapping was an important input to the corridor

and route option planning and was based on preliminary investigation of current

and proposed urban development, topographical and geotechnical aspects, land

use and key environmental planning issues (e.g. heritage, archaeology and flora

and fauna).

This approach meant that key environmental and social constraints played a

fundamental part in generating route options at the earliest opportunity, so as to

avoid or minimise potential adverse impacts. As such, the engineering concepts

for the corridors and subsequent route options were prepared in parallel with a

screening of key environmental risks. As a result, many potential route options

that had engineering design merit (including some options generated from the

Quantm planning tool) were discarded because of environmental conflicts that

became evident through the constraints analysis work.
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The route options identification stage involved refinement of the initial corridor boundaries through

the following specialist technical studies and design activities that were carried out:

Aboriginal and non-Aboriginal heritage.

Planning and land use impacts.

Traffic noise.

Topography, hydrology and geology.

Air quality.

Biological (flora and fauna).

Geotechnical.

Agricultural land.

Socio-economic issues.

Traffic and transport.

Cost estimates and road user cost benefit analysis.

Urban design and visual assessment.

Concept engineering design.

The results of these specialist studies as well as community consultation undertaken with the

community, council and government departments contributed to identification of feasible route

options within each corridor and ways of avoiding, minimising or mitigating impacts on areas

identified as environmentally or socially sensitive. 

As noted in Chapter 6, the supplementary Options C1 and E were developed in response to the

request of Coffs Harbour City Council due to concerns over the alignment of Option C and its

impact on future urban development potential, especially in the south Woolgoolga area. These

routes were developed and assessed in a manner consistent with the approach for the previously

assessed route options.

9.2 Option evaluation
Environmental risk assessment was also an inherent part of the options evaluation process. The

value management workshops held in April 2003 and August 2004 were important inputs in the

route selection process (refer Chapter 6). The workshops adopted an approach that was based on

comparative assessment of the relative impacts and benefits of the new and revised route options.

Both workshops used a "triple bottom line" method for the comparative assessment of short-listed

highway options. Within each of the three assessment or 'performance' categories considered,

specific criteria were developed that reflected the main project risks as perceived by the workshop

participants. 

The criteria, which are shown in Table 9.1, were also numerically weighted to reflect their relative

importance and, in this way, the workshop participants were able to assign a collective value

judgement on the likelihood of impacts and the associated consequences of the options.

“Bio-physical" and "socio-economic" environmental aspects were therefore extensively considered

as part of the risk assessment process undertaken as part of the development, and subsequent

assessment of various route options. 

9.3 The preferred route
The risk assessment that was integrated in the option evaluation phase culminated in the adoption

of the preferred route which was announced in December 2004. In the following period of design

development through much of 2005 and 2006, a range of specialist investigations were initiated

and progressed. 
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These investigations were undertaken to support the ongoing refinement and development of the

concept design for the preferred route and also in anticipation they would serve as key inputs to

the environmental assessment for the adopted Proposal. The investigations included:

Terrain surveys.

Significant geotechnical investigations.

Flora and fauna studies.

Land use and agricultural investigations.

Environmental investigations into soil and water management, traffic noise and air quality.

Social analysis (e.g. Sikh cultural assessment).

Heritage studies (Aboriginal and non-Aboriginal).

Visual impact and urban design.

The information and results from these comprehensive investigations was integral to the

preliminary environmental assessment included in the Project Application Report (Connell Wagner

2006) provided to the Department of Planning in October 2006. That assessment was based on a

typical environmental risk assessment approach that comprised the following:

Environmental planning risk identification.

Likelihood and consequence analysis / ratings.

Development of risk responses – this took the form of defining environmental mitigation and

management measures. 

The key environmental risk categories / issues identified through this risk assessment process

were included in the project application report.

9.4 Environmental assessment phase risk
review

The consideration of environmental risk issues for the Proposal has been comprehensive, spanning

diverse bio-physical aspects as well as community, social and economic risk matters. The risk

analysis completed at various stages was also able to draw on considerable input from the

community as well as key government, council and other stakeholders to ensure project impacts

were identified, minimised and managed at each stage of development.

TABLE 9.1 VALUE MANAGEMENT WORKSHOP TRIPLE BOTTOM LINE

Functional performance

Environmental performance

Socio-economic performance

TRIPLE BOTTOM LINE
CATEGORY

Long term function, safety, flexibility, capacity.
Safety.
Travel time and efficiency.
Impact on water courses /aquatic environment.
Impact on fauna habitat /vegetation.
Impact on wildlife corridors.
Impact on threatened species.
Impact on local air quality.
Impact of traffic noise.
Extent of community severance.
Impact on Aboriginal heritage.
Impact on European heritage.
Impact on existing land use and business.
Impact on future land use planning.
Effects on landscape and visual amenity.
Impact on agricultural business/ viability.

ASSESSMENT CRITERIA



The key issues identified in the environmental assessment requirements for the Proposal were: 

Planning and land use.

Traffic and access.

Traffic noise and vibration.

Biodiversity (flora and fauna).

Heritage.

Economic and social impacts.

Soil and water.

Urban design and landscaping.

After receipt of the environmental assessment requirements, another round of environmental risk

analysis was undertaken. The level of environmental risk was assessed through a consideration of

the potential environmental impacts of the Proposal and the ability to manage those impacts to

minimise potential harm to the environment.

While the approach to the environmental risk review is qualitative, it provides an important step in

the process of project planning and assessment of the potential environmental impacts. It also

provides a guide to scoping the environmental investigations and assessments, the refinement of

the concept design and the identification and assessment of management responses and

mitigation measures for the Proposal.

The criteria used for the environmental risk analysis is below and outlines the risk categories as

well as the description of each category:

The environmental assessment phase environmental risk analysis is summarised in Table 9.2.
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A

B

C

Proposal may have a medium to high impact and investigations are / were required to

describe and determine the level of potential impact and identify appropriate measures

to manage the effects.

Proposal may have a medium impact but using standard management measures, the

effects can be reduced to acceptable levels.

Has low impact and standard measures can be used to manage the effects.
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