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Executive summary  
The proposal  
Roads and Maritime Services (Roads  and Maritime) proposes  to upgrade about  2 km  
of  the New England Highway (HW9)  at  Bolivia Hill (the proposal), primarily to improve 
road safety.  This section of  the highway lies about 58 km  north of  Glen Innes.  
The proposal includes building a bridge  about  320 m  long, and widening the road  
reserve to straighten out  bends in the steepest section of the highway.  

ey features of the proposal include:   

• 	 Upgrade  of about  2.1  km  of the New England Highway.  
• 	 Widening of  the ex isting two-lane highway to provide a minimum  shoulder  

width of 2m.  
• 	 Building  a bridge about  320 m  long to realign the highway between chainage  

57705 and 58025.  
• 	 Realignment (horizontally and vertically) of the highway between chainage 

58150 and 58600 using  imported fill.  
• 	 Removal of the existing rest area at  chainage 57675, which would be used 

for the southern end  approach for  the proposed bridge on the new alignment  
• 	 A compound  site accessible from Pyes Creek Road, which would allow for a 

concrete  batching plant,  site office, laydown and stockpile areas during 
construction  

• 	 Access tracks  5 m  wide connecting t he compound site and  the highway to 
the bridge pier locations  via the valley floor  

• 	 Retention of the existing road  between chainages 57650 to 58100  for  

K

ongoing maintenance purposes. 
The Australian and NSW governments have committed funding as part of the 
Infrastructure Investment Program towards building the proposed Bolivia Hill 
upgrade. Detailed design and land acquisition would be completed after the project is 
determined. This would be followed by a construction period of about two years. 

Proposal objectives  
The objectives of the Bolivia Hill upgrade are to:  
• 	 Improve road safety  
• 	 Improve road transport productivity,  efficiency and reliability of travel  
• 	 Minimise the impact on the natural, cultural and built environment  
• 	 Provide value for money.  

Options  considered  
Roads and Maritime initially  considered 11 options as part of  the development of the  
proposal. Of these 11  options,  four were short-listed for further  investigation. The four  
options were:  
• 	 Option 2, which attempts, in part,  to follow the former Cobb & Co road to the 

west of  the existing alignment  
• 	 Option 6, which has conforming horizontal and vertical alignments  and  

connects to the existing hi ghway before the intersection with Pyes Creek  
Road  
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•	 Option 7, which is considered an upgrade to the existing highway, and would 
use as much of the existing road pavement as possible; Option 7 was 
subsequently refined, and the revised option was labelled Option 7B 

•	 Option 10, which attempts to follow the ridgeline to the west of the existing 
highway while trying to avoid impact on the creek. 

Option 7B was selected because:  
• 	 It performed well across  a combination of the selection  criteria  
• 	 It best met the project objectives  
• 	 Of feedback from the community  
• 	 Of the findings  from  the value management process.   

Statutory and planning framework  
This proposal has been assessed under Part 5 of the Environmental Planning and 
Assessment Act 1979. In this review of environmental factors (REF), Roads and 
Maritime has also considered Clause 228 of the Environmental Planning and 
Assessment Regulation 2000 and Matters of National Environmental Significance. 

The State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) applies to this 
proposal. Clause 94 of ISEPP permits development on any land for the purpose of a 
road or road infrastructure facilities to be carried out by or on behalf of a public 
authority without consent. 

Community and stakeholder  consultation  
Throughout the project planning and design process, Roads and Maritime  has  
carried out a number of community consultation activities to increase public  
awareness of  the proposal and seek community input/feedback.   
These community  consultation activities  were:  
• 	 Community update letters to local residents in Tenterfield, Bolivia,  Glen  Innes,  

Deepwater and Emmaville.  The updates were also available at key venues  
including  public libraries, motor registries and the project website.  The 
updates were provided in September 2012, July 2013 and September  2013  

• 	 Community information sessions to answer  questions and collect  feedback  
from  the community.  The sessions were held in September 2012 and 2013.  

Roads and Maritime has  consulted with government authorities and agencies  
throughout  the development of  the proposal.  This  has included regular  meetings with 
key project stakeholders  about  the design  and any  issues that  may have arisen  
during project development. Stakeholders were also invited to participate in value 
management, risk and constructability workshops.  

Environmental impacts  
Roads and Maritime engaged Hyder Consulting to develop the concept design and 
manage the environmental assessment process for the REF. A number of detailed 
technical investigations were completed to assess the potential impacts of the 
proposal, and identify safeguards and management measures to mitigate these 
impacts. 
The assessment found the highest potential for environmental impacts in the areas 
of: 
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• Biodiversity
• Aboriginal heritage
• Non-Aboriginal heritage
• Traffic and transport.

Biodiversity 
 
The proposal would have a number of effects on biodiversity.
 

It would cause the loss of up to 11.05 hectares of native vegetation, including 2.54 
hectares of threatened ecological communities that are listed under the Environment 
Protection and Biodiversity Conservation Act 1999 (EPBC Act) and/or the 
Threatened Species Conservation Act 1995 (TSC Act). The impacts have been 
assessed as not significant. 

A large population of Acacia pycnostachya (Bolivia wattle), listed as vulnerable under 
the EPBC Act and TSC Act, was recorded in the centre of the study area. The 
majority of the population occupies a large granite slab upslope of the highway. The 
population extends downslope across the highway, with scattered occurrences on 
the steep slope to the north-west. While there would be no direct impacts to this 
species, there may be indirect impacts caused by shading from the proposed bridge. 
This may affect up to eight individual Bolivia wattle plants. The impacts would not be 
significant. 

Additionally, widening the highway would increase its barrier effect over a distance of 
1.7 km. The proposed bridge may reduce the barrier effects for a range of birds, 
mammals and reptiles. 

The proposal would also remove open forest and woodland habitat, which includes a 
number of key resources for threatened fauna, including: 
• several hollow-bearing trees  
• Important  nectar  and fruit trees,  such as  rough-barked apple and mistletoe 

which occur throughout the site and  mature Blakely’s  red gum which occurs 
on the creek  flat  

• Scree slopes and large  woody debris.  
The scale of habitat removal associated with the proposal would be minor in a local 
context and would have a small impact on the total area of similar habitat in the 
locality and region. Several threatened and migratory species were identified during 
field surveys. This included the spotted-tailed quoll (Dasyurus maculatus maculatus).  
Impacts on 24 threatened fauna species listed under the TSC Act and nine 
threatened or migratory fauna species listed under the EPBC Act could occur and 
seven-part tests/assessments of significance were applied. The impacts would not be 
significant with the application of mitigation measures. 

Non-Aboriginal heritage  
A number of non-Aboriginal heritage items would be impacted by the proposal. The 
preliminary significance assessment conducted on the heritage items found them to 
only have minor local significance. The impacted items identified are two roadside 
memorials and the remains of a telegraph line. 

 
Aboriginal heritage
 
All of the Aboriginal heritage items identified are outside the proposal work area.
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There are two Aboriginal heritage item areas that are beside the work area and 

would need to be fenced off to prevent impacts. The proposal area has a low
 
Aboriginal archaeological potential and a low Aboriginal archaeological significance
 
and the proposed work would be contained within areas identified as having high
 
levels of disturbance.
 

Traffic and transport
  
Building of the proposal would have some temporary impacts on traffic and transport,
 
including potential traffic delays. Construction would be staged, scheduled, and
 
managed to minimise these impacts.
 

Once it is built, the proposal would result in improved travel conditions. In particular, 
safety would be improved and reduced travel times reduced along this section of the 
highway. 

Justification and  conclusion  
The proposal would best satisfy Roads and Maritime’s objectives for this transport 
corridor. 

The proposal would improve safety by straightening hazardous horizontal curves, 
widening the road shoulders, and providing better visibility. It would also improve 
road transport productivity, efficiency and reliability of travel. The option selected 
would result in the least impact on the natural, cultural and built environment of all 
options investigated and would provide the greatest value for money. 

This REF finds the proposal is unlikely to have a significant impact on the 
environment and therefore an environmental impact statement (EIS) is not required. 

Display  of  the  REF  

This REF is on display  for comment between 28 September 2015 and 26  October  
2015. You can access  the documents in the  following ways:  
 
Internet  
The REF documents are available as pdf  files on the Roads and Maritime Services  
website at  www.rms.nsw.gov.au/projects/northern-nsw/bolivia-hill-new
englandhighway/.  
 
Display 
 
The review documents can be viewed at the following locations:
  
Tenterfield  
• 	 Tenterfield Shire Council  

247 Rouse Street  
• 	 Tenterfield Visitor Centre  

157 Rouse Street  
• 	 Shell Service Station  

69 Rouse Street  
• 	 Tenterfield Motor Registry  

Courthouse Building 94 Molesworth Street  
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Glen Innes  
• 	 Glen Innes Severn Council  

136 Church  Street  
• 	 Glen Innes Visitor Centre  

152 Church Street  
• 	 Glen Innes Motor Registry  

Cnr of  Grey and Ferguson streets  

Purchase  
The review documents are available for purchase in hard copy ($25.00) or CD/USB 
($10.00) by contacting, project manager David Andrews on 13 17 82 or email 
boliviahillupgrade@hyderconsulting.com. 

How can I make a  submission? 
 
To make a submission on the proposal, please send your written comments to:
 

Roads and Maritime Services project manager:
 
Post
 
RMS
 
Bolivia Hill Upgrade
 
Reply Paid 546
 
Grafton NSW 2460
 

Email
 
boliviahillupgrade@hyderconsulting.com
 
Submissions must be received by 26 October 2015.
 

Privacy information  
All information included in submissions is collected for the sole purpose of assisting 
in the assessment of this proposal. The information may be used during the 
environmental impact assessment process by relevant Roads and Maritime Services 
staff and its contractors. 

Where the respondent indicates at the time of supply of information that their 
submission should be kept confidential, Roads and Maritime Services would attempt 
to keep it confidential. However there may be legislative or legal justification for the 
release of the information, for example under the Government Information (Public 
Access) Act 2009 or under subpoena or statutory instrument. 

The supply of this information is voluntary. Each respondent has free access at all 
times to the information provided by that respondent but not to any identifying 
information provided by other respondents if a respondent has indicated that the 
representation should be kept confidential. 

Any respondent may make a correction to the information that they have provided by 
writing to the same address they sent the submission to. 

The information will be held by the Roads and Maritime Services 76 Victoria St, 
Grafton, NSW. 
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What happens next?  
Following the submissions period, Roads and Maritime Services will collate 
submissions. 

After consideration of community comments Roads and Maritime Services will 
determine whether the proposal should proceed as proposed, or whether any 
alterations to the proposal are necessary. The community will be kept informed about 
this Roads and Maritime Services determination. 

If the proposal goes ahead, Roads and Maritime will complete detailed design and 
tenders will be invited for construction of the project. 

If you have any queries, please contact the Roads and Maritime Services project 
manager, David Andrews, on 13 17 82. 
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1  Introduction  
This chapter introduces the environmental context, the proposal, the objectives of the proposal, and 
the purpose of the report. 

1.1  Proposal  location  
Roads and Maritime Services (Roads and Maritime) proposes to upgrade about 2 km of the New 
England Highway (HW9) over Bolivia Hill (the proposal).  The proposal includes building a bridge 
about 320 m  long  and widening t he existing road to straighten bends in the steepest section of the 
highway.   
 
The proposal area is about 32  km  south  of Tenterfield and about 58 km  north  of Glen Innes. The 
proposal area is  within the Tenterfield local  government area (LGA).  Figure 1-1 shows the location 
of  the proposal area.  
 
The New  England Highway is  a major link between the Hunter Region and the New England area  
and beyond.  It passes  through the Bolivia Range between Glen Innes and  Tenterfield. The Bolivia 
Range runs  east–west and connects with the Great Dividing Range to  the east  and Deepwater River  
passes around the range to the west. Bolivia Hill (elevation 1225 m) and Little Bolivia (1100 m) are  
hills  within the  range.  The New England Highway passes through a  gap in the range just west of  
Bolivia Hill.  
 
The section of the New England Highway known  as Bolivia Hill is steep and winding, descending  
100 m  over  2  km  on the northern granite escarpment of the Bolivia Range.  The road has  sub
standard road  geometry and  narrow traffic lanes  and shoulders, with a rock  face on the eastern side 
and a steep valley on the western side.   
 
Major nearby  features  are:  
• 	 Bolivia Hill Nature Reserve to the south-east  of  the highway. The  nature reserve covers an 

area of 1782 hectares and is considered to be of  high floral diversity, supporting a number of  
threatened ecological  communities  and threatened flora and f auna species  (NPWS 2011)  

• 	 The Main Northern Railway Line, also to the south-east  of the highway. The line was the 
original railway between Sydney and Brisbane but is  currently disused.   

• 	 The site of  the township of Bolivia, which once extended along t he gully at the  foot of Bolivia 
Hill, west  of the highway.   
 

There is also a first-order stream (a tributary of Brickyard Creek)  that is unnamed and  flows in a 
north-easterly  direction roughly  parallel  and to  the north-west of  the highway.   
 



 

   
 

Bolivia Hill Upgrade 10 
Review of Environmental Factors 



 

 

   
 

1.2  The proposal  
Roads and Maritime Services (Roads  and Maritime) proposes  to upgrade about  2  km  of  
the New England Highway (HW9) over Bolivia Hill (the proposal), primarily to  improve 
road  safety.  This section of  the highway lies about 58 km  north of  Glen Innes.  
The proposal includes building a bridge  about  320 m  long, and widening the road 
reserve to straighten out  bends in the steepest section of the highway.  
Key  features of the proposal  include:   
• 	 Upgrade of  about  2.1  km  of the New England Highway  
• 	 Maintenance of  one lane in each direction along this section of  the  highway  
• 	 Widening of  the existing c arriageway to the east in cut to provide a minimum  

shoulder  width of  2  m  
• 	 Building of  a bridge about  320  m  long to realign the highway  between chainage  

57705 and 58025   
• 	 Realignment (horizontally and vertically) of the  highway between chainage 

58150 and 58600  using  imported fill  
• 	 Removal of the existing rest area at  chainage 57675, which would be used for  

the southern approach for  the proposed bridge on the new alignment  
• 	 A compound site accessible from Pyes Creek Road, which would allow for a 

concrete  batching plant,  site office, laydown and stockpile areas during 
construction  

• 	 Access tracks  5  m  wide connecting t he compound site and  the highway to the  
bridge pier locations via the valley floor  

• 	 Retention of the existing road between chainages 57650 to 58100  for ongoing  
maintenance purposes.  

 
The concept design is provided in Figure 1-2  and a detailed description in Chapter 3.  
This design may be refined following public display of this review of environmental  
factors  (REF) and during the detailed design phase.   
 
Figure 1-2 details  the area that would be directly impacted by the proposal (the 
proposal area). For the purposes of  this REF,  the proposal area includes  the areas  
subject  to the proposed road upgrade identified in  the concept design, complete with 
batters, cuts and embankments. It also includes the projected construction footprint,  
compound site, stockpile sites and other areas that would be disturbed.   
 
The Australian and NSW  governments have committed  funding as part of  the 
Infrastructure Investment Program towards  building the proposed Bolivia Hill upgrade.  
Detailed design  and land acquisition would be completed after  the project  is  
determined.  This would be followed by a construction period of about two years. 
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1.3  Purpose o f this REF and relevant legislation  
Hyder Consulting prepared this REF on behalf of  Roads and Maritime Services, which 
is the proponent and the  determining authority under Part  5 of  the Environmental  
Planning and Assessment Act 1979  (EP&A Act).   
The purpose of the REF is to describe the proposal, document the likely impacts on the  
environment, and detail  environmental safeguards  and management  measures  to be  
implemented.  
 
The description of the proposal and as sociated environmental impacts have been 
carried out  in context of  clause 228 of  the  Environmental Planning and Assessment  
Regulation 2000, the Threatened Species Conservation Act 1995  (TSC Act),  the 
Fisheries Management Act 1994  (FM Act), and the Australian Government’s  
Environment Protection  and Biodiversity Conservation Act 1999  (EPBC  Act). In doing 
so,  the REF helps to  fulfil the requirements of section 111 of the EP&A Act  –  that Roads  
and Maritime examines,  and takes  into account  to the  fullest extent possible, all  matters  
affecting or likely to affect  the environment  by reason of the  activity.  
 
This  REF considers  the following:  
• 	 Whether  the proposal is likely to have a significant impact on  the environment  

and therefore whether an environmental impact statement (EIS) is required to  
be prepared and approval sought  from the Minister  for  Planning under Part 5.1  
of  the EP&A Act  

• 	 The significance of any impact on threatened species as defined by the  TSC  
Act  and/or FM Act, in section 5A of  the EP&A Act and, therefore, the  
requirement  for a species impact statement  

• 	 The pot ential for the proposal to significantly impact a matter of national  
environmental significance or Commonwealth land and the need to  make a 
referral to the Commonwealth  Government Department of  the Environment  
(DoE)  for a decision by  the Commonwealth Minister  for  the Environment on  
whether assessment and approval is required under  the EPBC Act.  
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2  Need and options  considered  
This chapter  outlines  the need for the proposal,  describes  current road conditions,  
describes  the upgrade options considered  for the  proposal, and details  the final  design 
and  the reasons  it was chosen.  

2.1  Strategic  need  for the proposal  

2.1.1  Crash data analysis  
In 2014 Roads and Maritime carried out an historical crash data analysis  for  the stretch  
of New England Highway that lies 56.4 km to 59.4 km north of  Glen Innes.  The  
outcomes of  the analysis are summarised  below.   
The number of incidents  and the severity of each  was  assessed along with a severity  
index and the number of  casualties.  Tables 2-1 and 2-2 pr esent the tow-away, injury  
and fatal crash data for the period from March 2008 to February  2013 (inclusive).   

Table 2-1: Summary of crashes by crash type (2008–2013)  
Number of crashes by crash type  Percentage Casualty crash  

Severity Index*  heavy vehicle  rate per
Tow   Injury  Fatality  Total crashes  kilometre  

 5  0  3  8  1.75  0%  0.20 
 Source: Cardno 2013 

*  Assigns a weighting to fatal and casualty crashes in respect to total number of crashes, ranging from 1 
 (lowest, provided there has been one crash on the road being considered) to 3 (highest).  

   Table 2-2: Summary of crashes per 100 million vehicle kilometres travelled (MVKT)  
(2008–2013)  

Crashes per 100 MVKT   Casualty rate per 100 MVKT  Fatality rate per 100 MVKT  

 72.73  27.27  27.27 
 Source: Cardno 2013 

The data presented in Table 2-1 show that the severity of crashes was 1.75, which was 
worse than the average severity index of 1.25 for undivided rural roads within NSW. 
This suggests that when crashes did occur they tended to be more severe than those 
occurring on similar classes of roads. 

The proportion of heavy vehicle crashes was compared to the corresponding 
percentage of heavy vehicle movements. Though the heavy vehicle proportion of total 
traffic flow was 26 per cent, there were no crashes involving heavy vehicles during this 
period. 

The annual average casualty crash rate per kilometre was found to be 0.20, which was 
below the NSW rate of 0.40. However, this measure does not take into account 
significant variations in traffic volumes along routes, and therefore can understate 
relatively high crash rates on particular lengths of road operating at significantly lower 
traffic volumes. 

For this reason, a second measure – casualty rate per 100 million vehicle kilometres 
travelled (MVKT) – was also used (refer Table 2-2). Using this additional measure, 
crashes per 100 MVKT were found to be 72.73, with a corresponding casualty rate and 
fatality rate both 27.27, due to the absence of injury (non-fatal) crashes during the 
period analysed. 
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According to Roads and Maritime data, most crashes occurred in fine weather and with 
dry surface conditions. Two of the three fatal crashes recorded were due to speeding 
motorists (one light vehicle and one motorcycle), with the light vehicle being pursued by 
a law enforcement authority. 

2.1.2  Relevant strategies and plans  
  National Road Safety Strategy 2011–2020 (Australian Transport Council 2011)

The National Road Safety Strategy aims to set out a path for national action to reduce 
fatal and serious injury crashes on Australian roads. The proposal is consistent with the 
strategy as it would improve road geometry and widen shoulders along the New 
England Highway at Bolivia Hill, which would improve road safety. 

     NSW 2021: A Plan to Make NSW Number One (NSW Government 2011) 
NSW 2021 is a 10-year plan to rebuild the State economy, return quality services, 
renovate infrastructure, restore accountability to government, and strengthen local 
environment and communities. 

The plan identifies a number of goals to improve the transport network, such as 
improving road safety, reducing travel times and investing in critical infrastructure. In 
particular, the plan specifically mentions concept development of the Bolivia Hill 
upgrade as a priority 2 action. The proposal is consistent with these goals as it 
addresses the priority action areas of improving road safety and investing in regional 
and local infrastructure. 

    NSW Long Term Transport Master Plan (TfNSW 2012)
The Long Term Transport  Master  Plan sets  the di rection for transport  planning for  the  
next 20 years, providing a  framework  for transport policy and investment decisions that  
respond to key challenges.  It identifies  the  following major transport challenges  for  
NSW:  
• 	 Delivering better  transport links to and within regional cities  
• 	 Making sure our State roads in the regions support the needs of  customers,  

communities and regional industries  
• 	 Identifying and preserving key transport corridors.  
 
It also makes a NSW  Government  commitment to upgrade the section of the New  
England Highway at Bolivia Hill in the medium  to long term.  The proposal is therefore 
consistent with the master plan.  

  NSW Government State Infrastructure Strategy (NSW Government 2014) 
The State Infrastructure Strategy was prepared to ensure infrastructure is planned and 
delivered according to strategic economic and community needs. The strategy looks 
across a broad range of sectors and identifies priority projects and programs. 

The State Infrastructure Strategy has allocated $2 billion to a Regional Road Freight 
Corridor program to improve freight productivity on the Golden Highway, New England 
and Great Western highway corridors. The proposal is consistent with carrying out the 
investment goals in the strategy. 

   
  

The New England North West Strategic Land Use Plan 2012 (Department of 
Planning and Infrastructure 2012)
This strategic land use plan sets out the planning framework for the development of the 
New England region over the next 20 years. It outlines a range of key challenges facing 
the New England region and lists actions to address these challenges. One of the key 
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challenges is infrastructure, and the plan specifically mentions the vital role of the New  
England Highway in servicing regional coal mines and key centres  such as  Tamworth  
and Armidale, and in enabling regional  freight distribution.   
 
The proposal is consistent with this land use plan in that it proposes  road upgrades  to 
improve access, thereby supporting regional  economic growth.   

    New England North West Regional Transport Plan (TfNSW 2013)
This regional transport plan builds on the NSW Long Term Transport Master Plan 
(TfNSW 2012) to provide a more detailed view of the New England region. It commits 
Roads and Maritime to upgrading the section of the New England Highway at Bolivia 
Hill, with the concept design to be completed in 2014. The proposal is consistent with 
this plan, even though it is slightly beyond the original timeframe. 

2.2  Existing road and infrastructure  
The alignment of the Bolivia Hill section of the New England Highway has remained 
essentially unchanged since it opened in 1901 (Schiffmann et al 1988:81). The existing 
road pavement was built in the early 1950s, when a rockfill embankment 35 m deep 
was built in the steep gully halfway down the northern escarpment. Figures 2-1 to 2-3 
show views of the highway within the study area. 

2.2.1  Overtaking lanes  
At  this location, the New England Highway is  an undivided two-lane road (one lane in 
each direction). Overtaking lanes are provided nearby:  
 
• 	 For northbound traffic  there is a  1 km  overtaking lane starting 5.1 km  south of  

Pyes Creek Road and a 1.6 kilometre  overtaking lane starting 3.8  km  north of  
Pyes Creek Road  

 
• 	 For southbound traffic there is a 1.9  kilometre overtaking lane  starting 2.2  km  

south of Pyes Creek Road (just outside the proposal area) and a  1 km  overtaking  
lane starting 6.4  km  north of Pyes Creek Road.   

 

2.2.2  Road cross-section  
The alignment of the New England Highway  within the proposal area has  steep cross  
falls and narrow road corridors.  There is a hard rock  cutting t o the east of the alignment  
and a steep rockfill  embankment to  the west.   
 
North of  chainage 58150 there is no  kerb and channel on the eastern side of  the road.  
South of chainage 58150,  the majority of the shoulder on the eastern side of  the road 
features a concrete  kerb  and channel; the shoulder is of variable width on this side of  
the road.   
 
There is no  kerb and channel on the western side of  the road, except  for a section of  
about 100  m  where there is a cutting on the western side.  The majority of  the western 
side of  the road  features  a safety barrier.  

2.2.3  Speed limit  
Between Glen Innes and Tenterfield, the New England Highway is generally signposted 
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as 100 km/h.  
 
Within the proposal area, the posted speed limit is 80 km/h, with 75  km/h  advisory 
speed signs for the two major curves  (between chainage 57650 and 58075, and  
between chainage 58200 and 58450).  

 
   

 
Figure 2-1 Looking north on the New England Highway at the southern end of the 
proposal area 
 

 
  Figure 2-2 Looking north on the New England Highway from about the centre of the 
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Figure 2-3 Looking south towards the proposal area on the New England Highway from 
just south of Pyes Creek Road 
 

   
    

 
    

 
   

 

    
 

 
 

  
 

  
    

    
 

 
  

   
 

proposal area 

2.2.4  Intersections  
There is one intersection with the New England Highway within the proposal area. Pyes 
Creek Road is a two lane sealed local road, which provides access to rural properties 
and connects at its northern end with Woodside Road, which in turn connects to the 
Bruxner Highway east of Tenterfield. It does not feature any kerbs and channels or 
street lighting. All movements are permitted into and out of Pyes Creek Road from the 
New England Highway at a T-intersection with no associated turning lanes. 

2.2.5  Pedestrian and cyclist facilities, and bus services  
There are no facilities for pedestrians or cyclists along this section of the New England 
Highway. However the 2m shoulder on each side of the proposed upgrade will provide 
a safer option for pedestrians and cyclist. 

Although there are no major public transport routes or stops along this section of the 
New England Highway, two coach companies operate long-distance routes along the 
Tenterfield to Armidale corridor, which includes this section of the New England 
Highway. New England Coaches travels from Tamworth to Brisbane twice a day, on 
Monday, Wednesday and Friday. Country Link Coaches operates two routes (327 and 
328) twice a day between Armidale and Tenterfield. In addition, a school bus service 
operates along the Tenterfield/Bolivia/Bungulla route Monday to Friday, morning and 
afternoon. 
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 Table 2-3: Existing drainage within the proposal area 
Structure  Catchment   Location  Pipe/culvert dimensions

 no. (diameter)  

 1  n/a    About 50 m south  3 x 1050 mm  
of southern limit of  

 proposal area 

 2  1.034 ha   Chainage 56907  450 mm   

 3  17.833 ha   Chainage 56129  2 x 600 mm  

 4  0.511 ha   Chainage 56232  600 mm   

 5  3.353 ha   Chainage 57324  2 x 600 mm  

 6  1.504 ha   Chainage 57378  450 mm   

 7  1.034 ha   Chainage 57558  600 mm   

8   17.833 ha   Chainage 57672  450 mm   

 9  0.788 ha  Offset 44 m east  450 mm   
  of chainage 57775 

 10  36.288 ha  Offset 63 m east  2 x 1050 mm  
  of chainage 57860 

 11  0.315 ha  Offset 56 m east  525 mm   
  of chainage 57900 

 12  8.854 ha  Offset 14 m east  450 mm   
  of chainage 58020 

 13  1.273 ha   Chainage 58080  600 mm   

 14  0.414 ha   Chainage 58145  600 mm   

 15  1.1811 ha   Chainage 58230  2 x 450 mm  

 16  11.647 ha   Chainage 58355 2 x 750  

 17  6.912 ha   Chainage 58549  2 x 900 mm  
 

 
   

 
  

 

 

   
 

2.2.6  Drainage  and utilities  
The longitudinal drainage system of this section of the New England Highway (that is, 
the drainage alongside the highway) features a number of reinforced concrete pipes 
and culverts. These are described in Table 3-2. 

Roadside utilities along this section of the New England Highway include Telstra 
telecommunications cables (underground, running parallel and to the west of the 
highway north of the proposal area) and an Essential Energy power line (north-east of 
the highway). More information about utilities is provided in Section 3.5.1. 

2.3  Proposal objectives  
The objectives of the Bolivia Hill upgrade are to: 
•  Improve road safety  
•  Improve road transport productivity, efficiency and reliability of travel  
•  Minimise the impact on the natural, cultural and built environment  
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• 	 Provide value for money.  

2.4  Alternatives and options  considered  
In 2012, Roads and Maritime engaged Cardno to carry out an assessment of route 
options for an upgrade of the New England Highway at Bolivia Hill. This section 
presents a summary of the options considered for the proposal and explains why the 
preferred option was chosen. More detail is available in the Preferred Route Option 
Report (Roads and Maritime 2014). 

2.4.1  Methodology for selecting  the preferred option  
The preferred option for the Bolivia Hill upgrade was selected from a number of 
shortlisted options. The options assessment process is described below. 

  Determination of a list of options 
Initially, 11 potentially feasible route options were identified using standard engineering 
and route selection principles. The community provided comments on these options 
through a community survey conducted by Roads and Maritime in October 2012 (refer 
to Section 5.2). 

 Initial assessments 
Each route option was reviewed in detail in relation to a number of specialist areas.  The  
specialist investigations included:   
• 	 Community input  
• 	 Alignment  
• 	 Staging and access  
• 	 Water quality  
• 	 Terrestrial ecology  
• 	 Flooding and  drainage  
• 	 Aboriginal and non-Aboriginal heritage  
• 	 Climate  
• 	 Utilities  
• 	 Planning and zoning  
• 	 Land use  
• 	 Ground conditions  
• 	 Cost  
• 	 Traffic.  
 
This initial assessment enabled the design team  to:  
• 	 Assess each option against  the proposal objectives  
• 	 Identify a preliminary  list  of ‘negotiable’ and ‘non-negotiable’ issues (‘non

negotiable’ is the term applied to critical  factors  that categorically discount a route 
from further  assessment)  

• 	 Identify a preliminary list  of  route options to be discarded  
• 	 Identify a preliminary list  of preferred route options.  

 Technical workshop 
The feasible route options were assessed and shortlisted during a one-day workshop
 
that included input from the specialists representing each of the categories listed above.
 
The process involved appraising the options against a set of assessment criteria based 

on the proposal objectives. These criteria are presented in Table 2-4.
 
Four options were shortlisted through this process.
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Table 2-4: Criteria used to assess the preliminary route options 
Proposal
objectives Critical criteria 1 Description of criteria that can be 

assessed  

Improve • Reduced crash rate and injuries • Provide for an overtaking 
road safety • Improved road safety standards – 

(improved road geometry) 
• Minimised conflict points on the 

highway (intersections) 
• Constructability 

lane for southbound traffic 
and possibly a dual lane 
carriageway separated by 
wire rope 

• Provide an alignment that 
minimises problems in 

• Work health and safety in construction 
construction and maintenance. • Maintain at least one lane of 

the highway open during 
construction of the upgrade 

• Minimise work health and 
safety risk in construction 
and maintenance. 

Improve • Reduced road freight user costs • Provide appropriate 
road • Reduced travel time horizontal and vertical road 
transport 
productivity, • A route level of service of ‘A’ geometry. 

efficiency • Increased road network capacity. 
and 
reliability of 
travel 
Minimise • Impact on fauna habitat including • Minimise adverse impacts 
the impact threatened species on native vegetation 
on the 
natural, 
cultural and 
built 
environment 

• Impact on flora including 
threatened species 

• Water quality 
• Air quality 
• Noise and vibration impact 
• Aboriginal and Non-Aboriginal 

heritage 
• Residential and commercial 

properties impacted 
• Ecological sustainability 
• Visual impact and amenity. 

• Minimise adverse impacts 
on surface water quality 

• Minimise adverse impacts 
on sensitive habitats 

• Minimise adverse impacts 
on flooding and drainage 

• Minimise adverse impacts 
on known non-Aboriginal 
heritage sites, values and 
areas of archaeological 
potential 

• Maximise potential to use 
recycled or waste materials. 

Provide • Benefit–cost ratios • Minimise project cost. 
value for • Net present value over 30 years 
money 

• Road user costs and benefits 
• Infrastructure operating costs 

(including maintenance) 
• Comparative project costs. 

1– Feasible routes must conform to critical criteria 
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Source: Roads and Maritime (2014) 

The workshop ranked the feasible route options. It also identified issues that required 
further analysis. These issues were carried forward to the next phase, which involved 
consideration of the shortlisted options and development of a preferred option. 

Identification of the preferred option 
The preferred option was identified through the following process: 
• The shortlisted options were revised in line with the recommendations of the 

technical workshop 
• The cost estimates of the revised options were assessed 
• Roads and Maritime’s Major Projects Review Committee requested the proposal 

team further investigate an optimised solution that would provide greater value for 
money, while still meeting the other proposal objectives 

• The optimised solution was then developed and endorsed by the Major Projects 
Review Committee as the preferred option. 

The outcomes of the assessment process are presented in the following sections. 

2.4.2 Shortlisted options 
A full description of each of the 11 originally identified options is presented in Section 
7.2 of the Preferred Route Option Report (Roads and Maritime 2014). 

As mentioned in Section 2.4.1, the 11 originally identified options were reduced to a 
shortlist of four options at the technical workshop. These four shortlisted options – 2, 6, 
7 and 10 – are presented in tables 2-5 to 2-8.
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Table 2-5: Description of Option 2 
Descriptor Option 2 

Alignment Option 2 attempts, in part, to follow the former Cobb & Co road to the 

Length 

Grade 

west of the existing alignment. 

3.09 km 

Maximum conforming vertical grade of 8% 



Descriptor Option 2 

Structural 
features 

•

•

•

•

•

•

The first 400 m (from the southern project boundary) is an upgrade 
of the existing highway in minor cut and fill 
The alignment moves into fill for 535 m to a bridge 80 m long over 
the watercourse in the gully to the west of the existing highway 
The bridge has a retaining wall at the southern abutment up to 18 m 
high 
The alignment moves into a major cut through the ridge at the 
western extent of the study area. The cut is 650 m long and up to 28 
m deep. A retaining wall 180 m long and up to 12 m high is required 
to retain the fill on a steep slope, east of the alignment 
The alignment then moves into 655 m of fill up to 10 m high as it 
grades down to the Brickyard Creek floodplain. A bridge 100 m long 
is required across the watercourse to the west of the existing 
highway just south of Pyes Creek Road with a retaining wall up to 10 
m high 
The fill continues for 670 m over Pyes Creek Road and grades down. 
The last 190 m is an upgrade of the existing highway. 

Estimated 
cost 

$150 million (2013) 

Table 2-6: Description of Option 6 
Descriptor Option 6 

Alignment Option 6 has conforming horizontal and vertical alignments and connects 
to the existing highway before the intersection with Pyes Creek Road. 

Length 2.61 km 

Grade Maximum conforming vertical grade of 8% 

Structural • The first 300 m (from the southern proposal boundary) consists of 
features major cut and fill 

• The next 600 m goes into cut up to 23 m deep 
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 Descriptor  Option 6 
 •   The alignment then follows the eastern side of the gully to the west of  

   the highway in fill for 300 m, including a retaining wall up to 12 m high. 
  A major bridge up to 350 m long is then required to keep the roadway 

  out of the creek line 
 •     From the end of the bridge, fill up to 15 m high tapers back to the 

existing highway over about 550 m, including a retaining wall up to 
    15m high. The last 510 m, to just past the Pyes Creek Road 

intersection, is an upgrade of the existing highway.  

 Estimated  $123 million (2013) 
 cost 

 
 Table 2-7: Description of Option 7 

 Descriptor  Option 7 

 Alignment   Option 7 is considered an upgrade of the existing highway, utilising as 
  much of the existing road pavement as possible.   

 
 Length 2.35 km   

 Grade   Non-conforming vertical grade of 9% 

 Structural  •      The first 650 m (from the southern proposal boundary) is an upgrade 
 features    of the existing highway in minor cut and fill 

 •   The next 390 m is an upgrade of the existing highway requiring a 
   retaining wall on the western side up to 10 m high to keep the fill out of  

 the creek line to the west of the highway 
 •   A major bridge up to 330 m long is then required to keep the road out 

 of the creek line  
 • From the northern abutment at about 12 m high, a retaining wall 200 

  m long is required to keep the road out of the creek line 
 •  The alignment then moves into fill which tapers back 550 m to the 

 existing highway 
 •  The final 255 m to the Pyes Creek Road intersection is an upgrade of  

 the existing highway. 
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Descriptor Option 7 

Estimated 
cost 

$115 million (2013) 

Table 2-8: Description of Option 10 
Descriptor Option10 

Alignment Option 10 is an attempt to follow the ridgeline to the west of the existing 
highway while trying to avoid impact on the creek. 

Length 3.015 km 

Grade Maximum conforming vertical grade of 8% 

Structural 
features 

• The first 350 m (from the southern proposal boundary) is in minor cut 
and fill 

• The alignment then moves into extensive cut 800 m long and up to 32 
m deep 

• The alignment then moves into fill for 150 m supported by a retaining 
wall up to 18 m high to keep the fill out of the creek line 

• A major bridge up to 190 m long is then required to keep the road out 
of the creek line 

• The alignment then moves into fill for 600 m with a retaining wall up to 
15 m high for 200 m to keep the road out of the creek line 

• A bridge up to 90 m long is required across the watercourse to the 
west of the existing highway 

• The alignment then moves into fill for 720 m 
• The last 160 m is an upgrade of the existing highway. 

Estimated 
cost 

$157 million (2013) 
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2.4.3  Analysis of options  
 Option 2 

Option 2 did not score strongly when assessed against the proposal objectives:  
 
• 	 The long and deep cuttings through the hard rock  would reduce constructability  
• 	 The variable nature of the hard rock would present high risk and construction 

difficulties, which are reflected in the comparatively  high cost  
• 	 The deep cut and high fill levels  would result in a large environmental  footprint  

that would have a considerable impact on  flora and fauna and negative visual  
impact.   

For these reasons, Option 2 was  not  considered further.  
 

Option 6 scored moderately  well when assessed against the proposal objectives. In  
particular, it was rated highly in terms of  constructability due to minimal cutting in very  
hard rock, and it  had a s maller environmental  footprint than the other options.   
 
However, although the alignment would have conforming horizontal and vertical  
geometry, its use of minimum radius curves would result in a  less  than favourable 
outcome in terms of  road safety, which is the primary objective of the upgrade.  
Furthermore, this option would be more expensive than some of  the other  options.  
For these reasons, Option 6 was  not  considered further.  

 Option 6 

 Option 10 
Option 10 did not score strongly when assessed against the proposal objectives. 
However, it was considered satisfactory in terms of constructability as it would 
require a shallower cutting in very hard rock than other options with large cuts. The 
route would also result in a comparatively moderate impact on the environment, 
particularly due to interference with the existing creek alignment and floodplain, and 
disturbance of a large area identified as having high Aboriginal heritage sensitivity. 

However, although the alignment would have conforming horizontal and vertical 
geometry, its use of minimum radius curves would result in a less than favourable 
outcome in terms of road safety, which is the primary objective of the upgrade. 
Furthermore, this option would be more expensive than some of the other options. 
For these reasons, it was not considered further. 

 Option 7 
Option 7 scored well when assessed against the proposal objectives. In particular, it 
would result in a significantly smaller impact on the natural, cultural and built 
environment than the other options. It would also offer value for money, as it would 
be the least expensive option. In addition, this option has the support of many 
community stakeholders. 

However, it does not score well in terms of road safety as it would result in a non
conforming vertical grade of up to nine per cent. For this reason, the proposal team 
was asked by the Major Projects Review Committee to investigate and refine Option 
7. Additionally, it was recommended that this option include only one lane in each 
direction as traffic studies demonstrated that an overtaking lane was not required. 
The refined Option 7 is referred to as Option 7B and is described in Table 2-9. 
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 Table 2-9: Description of Option 7B 
 Descriptor Option 7B  

 Alignment   Option 7B is a refinement of Option 7.  

 
 Length  1.635 km 

 Grade   Non-conforming grades of up to 8.1%  

 Structural  •   Extends about 475 m north and finishes about 240 m south than 
 features  Option 7A 

 •   The length and height of retaining walls in Option 7 are reduced by 
    narrowing the road shoulders to 2 m. The rock face next to the 

 shoulder in the southbound lane is softened by a concrete barrier  
 •    The first 210 m (from the southern project boundary) comprises 

  widening of the existing carriageway to the west via a fill embankment  
 to provide the required shoulder widths 

 •  The next 265 m would require a retaining wall up to 3 m high to keep 
    the fill embankment out of the creek line 

 •  As the alignment diverges from the existing carriageway over the next  
  75 m, the road is widened by a cantilevered concrete structure on 

  concrete piles, leading into a nine-span Super-T bridge up to 360 m 
   long that is required to keep the road out of the creek line 

 •    At the northern abutment of the bridge, a cantilevered concrete 
    structure 60 m long, on concrete piles, is used to ease the alignment 

 back towards the existing carriageway  
 •    The next 110 m widen out the existing carriageway, requiring a 

  retaining wall up to 2 m high on the western side 
 •   The next substandard bend is straightened out by gently moving off 

 the existing alignment to the west and then rejoining the existing  
    carriageway 145 m further along, and the next 150 m is moved east of  

    the existing carriageway by cutting into the rock face. The angled rock  
  face beside the road is flattening out, requiring only minor cut 

 •  Fill then tapers back 255 m to the existing highway.  

 Estimated  $60 million (2013) 
 cost 
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Option 7B scored the highest when assessed against the proposal objectives. In 
particular: 

•	 It would improve road safety by smoothing hazardous horizontal curves and 
widening the road shoulders, improving safety through better visibility, resulting 
in less risk of crashes 

•	 It would improve road transport productivity, efficiency and reliability of travel by 
providing a 100 km/h alignment, though trucks would be limited to 80 km/h 
downhill due to the 8.1 per cent slope (they are currently limited to 60 km/h) 

•	 It would result in the least impact on the natural, cultural and built environment of 
all options studied 

•	 It would provide value for money, as it would be significantly less expensive than 
the other options and would have the most favourable benefit–cost ratio. 

It was therefore taken forward as the preferred option – that is, the proposal 
assessed in this REF. 

2.5  Preferred option  
Option 7B is considered an upgrade of the existing highway. It would use as much of 
the existing road pavement as possible, and provide a cost effective approach to 
straightening out the substandard bends on the steepest part of the highway. 

Design refinements were made to the preferred option during the concept design 
process; these are detailed in Section 2.6. A detailed description of the proposal is 
presented in Section 3.1. This concept design would be further developed during 
detailed design if the project is approved. 

2.6  Design r efinements  
Since the selection of the preferred option, a number of design refinements have 
been made to better achieve the proposal objectives and address key engineering 
constraints (refer to Section 3.2.2). These design refinements relate to the bridge 
structure and the compound sites, and are discussed below. 

2.6.1  Bridge structure  
The suitability of the adopted nine-span Super-T girder bridge was assessed against 
key engineering and environmental constraints. Concerns were raised, particularly 
about the large construction footprint that the Super-T girder bridge would require, 
and therefore impacts on the threatened plant species, Bolivia wattle. The concept 
design team developed a suite of alternative bridge options for further investigation, 
including: 
• Composite steel box girder bridge 
• Incrementally launched steel girder bridge 
• In-situ concrete box girder bridge by balanced cantilever construction 
• Precast concrete box girder bridge by balanced cantilever construction 
• Steel truss bridge by balanced cantilever construction 
• Arch bridge. 
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 Table 2-10: Description of shortlisted bridge options 
 Option  Description 

Super-T   Nine spans of 33.9 m between pier centrelines 
girder bridge 

 (initially 
preferred 

 option) 

 
     Superstructure: Six 1500 mm deep Super-T girders seated on 

  elastomeric bearings with an in-situ concrete deck slab for each span. 
   Substructure: Reinforced concrete headstock and central column for  

   each pier. The pier column would be supported by either a pile cap 
 with bored cast-in-place piles or a pad footing, depending on the nature 

  of the geotechnical conditions at each pier location. 
 Incrementally   A cost-effective, slightly asymmetrical five-span arrangement 

launched 
steel girder  

 bridge 

 
  Superstructure: Twin trough girders braced together and launched from  

 the northern abutment. A permanent precast formwork system with an 
  in-situ topping slab cast would form a composite superstructure 

supported on pot bearings.  
   Substructure: Reinforced concrete headstock and central column for  

  each pier. The pier column would be supported by a pile cap with 
 bored cast-in-place piles constructed using traditional cast in-situ 

methods.   

In-situ  A cost-effective three-span configuration 
 concrete box 

girder bridge 
by balanced 
cantilever  

 construction 

   
 

The concept design team and Roads and Maritime’s bridge branch team met to 
discuss these options and concluded that three options warranted further 
investigation, based on their potential to address the engineering constraints and 
achieve the proposal objectives. These three shortlisted options are described in 
more detail in the Bolivia Hill Upgrade – Bridge Options Report (Hyder Consulting 
2015), and a summary is presented in Table 2-10. 
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 Option  Description 

 Superstructure: In-situ concrete box girder, cast through the use of  
  travelling forms on the cantilever tip, and supported on pot bearings. 

 The girder would be haunched over each pier with construction 
   supplies delivered to the deck by cranes located at the base of each 

 pier, or a centrally located single crane tower to service both piers.   
   Substructure: Each pier substructure would comprise an in-situ 

  concrete column, possibly constructed through a jump form typically 
   used for building lift cores. The cross-section of this pier column is 

  likely to be a voided box with a solid upper zone to allow for the 
    positioning and transfer of bearing loads. The pier column would be 
  supported by a pile cap with bored cast-in-place piles required to 
   accommodate the large vertical and lateral forces associated with this 

 type of bridge. 
 

  
    

   
    

 
 

  
 

 
   

    
    

  
  

 
  

 
     

   
 

  
  

  
 

   

   
 

The suitability of these bridge options was assessed at a constructability and safety 
in design workshop in Tenterfield in February 2015. The workshop was attended by 
representatives from the design team, and Roads and Maritime, Tenterfield Shire 
Council and Glen Innes Severn Council. 

A Bridge Selection Workshop was also undertaken in Sydney in April 2015. The 
workshop involved a multi-criteria analysis of the bridge options. Cost estimates were 
also developed for each bridge option, incorporating both the permanent and 
temporary work costs, proponent costs and contingencies for comparison. The 
results from the multi-criteria analysis were used with the project costs to determine 
benefit–cost ratios for each shortlisted option. The benefit–cost ratio was used as the 
criterion for selecting the preferred bridge option. A summary of the key findings of 
the multi-criteria analysis, including cost estimates and benefit–cost ratios, is 
presented in Table 2-11. 

The benefit–cost ratio indicates that the in-situ concrete box girder bridge by 
balanced cantilever construction performs best against the bridge selection criteria. 
•	 The reduced footprint and temporary work in the valley would minimise costs 

and environmental impact – in particular, it would avoid impact on the Bolivia 
wattle 

•	 The in-situ construction method would reduce the need to import precast 
materials and minimise traffic impacts and interactions with road users 

•	 The reduced spans and height would improve landscape character. 

The in-situ balanced cantilever was therefore chosen as the preferred bridge option. 
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Table 2-11: Description of bridge options 

Criteria 
Super-T girder bridge (strategic 
concept design bridge option) 

Incrementally launched steel girder
bridge 

In-situ concrete box girder bridge 
by balanced cantilever
construction 

Construction 
cost 

• Lowest superstructure cost 
• Largest temporary work, 

substructure and foundation costs 
due to the number of piers and 
construction access requirements. 

• Cost premium associated with the 
use of a steel superstructure 
potentially offset by the reduced 
number of piers in the valley. 

• Cost premium associated with the 
use of travelling forms is offset by 
having only two piers. 

Construction 
safety 

• Large number of tall piers 
increases the risk associated with 
working at height. 

• Improved safety with the majority of 
bridge works completed at the 
launching abutment. 

• Reduced working at height with 
only two piers of reduced height 

• Major construction work required 
on cantilevers. 

Constructability • Simple, common construction form 
well known in the industry that 
maximises pre-fabrication 

• Large amount of temporary work 
within the valley. 

• Specialised construction technique 
and equipment required 

• No requirement for crane 
operations from the base of piers 

• Reduced amount of temporary 
work (retaining wall construction) 
within the valley. 

• Specialised construction 
technique and equipment 
required 

• Reduced amount of temporary 
work within the valley 

• Backspan falsework required on 
steep terrain. 

Environmental • Large amount of clearing for piers, • Reduced area of clearing for piers • Reduced area of clearing for piers 
impact crane pads and girder storage, 

including the area containing the 
Bolivia wattle. 

• Total clearance area: about 22,000 
square metres. 

and crane pads and avoids the 
area containing the Bolivia wattle 

• No need for girder storage 
• Total clearance area: about 23,000 

square metres. 

and crane pads 
• Avoids impact on Bolivia wattle 
• No need for girder storage 
• On-site batching plant required 

(to be located in previously 
cleared areas) 
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 Incrementally launched steel girderSuper-T girder bridge (strategic In-situ concrete box girder bridge 
 bridge Criteria    concept design bridge option)  by balanced cantilever

 construction 
 •  Total clearance area: about  

  16,000 square metres. 

 Program  •  Piers can be constructed in parallel  •  Bracing troughs together and  • Requires concrete strength gain 
  and girders can be erected quickly  segment welding limits the speed  before casting next segment 

 to limit program duration.  of the launching cycle. 

 Traffic impact  •    Large number of girders to be  •   Reduced number of segments to  •  Little interaction with road users 
 delivered to site.  be delivered compared to the 

 Super-T option. 

Maintenance/   • Durable construction material with  •  Ongoing maintenance required for   • Durable construction material with 
 durability  proven details requiring only  steelwork.  proven details requiring only 

standard inspection and standard inspection and 
 maintenance regimes.  maintenance regimes 

 •  Smallest number of bearings. 

 Aesthetics  •  Relatively short spans with tall  •  Longer spans more in keeping with  • Longer spans and a haunched 
  piers are not preferred for aesthetic  the depth of the valley; however,    superstructure is more in keeping 

 reasons.  the varying span lengths detract  with the depth of the valley.  
 from this. 

 Forecast project  •  57.6  •  58.6  •  66.9 
 benefit (MCA 

 score)* 
 Forecast project  •  $58.1 M  •  $63.4 M  •  $49.5 M 

  cost (bridge only 
 and strategic  

estimate in 2015)  
 Benefit–cost ratio   •  0.98  •  0.92  •  1.35 

N   ote - * the higher the M   CA score equates to a higher benefit–cost ratio. 
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2.6.2  Construction compound  site  
During concept design, a number of construction compound sites were considered.. These sites 
are identified in Figure 2-4 and include: 
•	 Potential compound site 1: A 2.1 hectare area about 200 m south of the proposed upgrade, 

adjacent to the southbound lane 
•	 Potential compound site 2: A 0.82 hectare area beside the southern limit of the proposed 

upgrade, adjacent to the northbound carriageway 
•	 Potential compound site 3: A 4.75 hectare area beside the northern limit of the proposed 

upgrade, adjacent to the southbound carriageway 
•	 Potential compound site 4: A 5.13 hectare area beside the northern limit of the proposed 

upgrade, adjacent to the northbound carriageway. 

Potential compound sites 1 and 2 are over 1 km from the proposed bridge and associated access 
track, with no alternative for access other than the New England Highway. Use of either of these 
sites would result in potential safety impacts on the New England Highway. In addition, potential 
compound site 2 intersects the tributary of Brickyard Creek that runs adjacent to the New 
England Highway through the proposal area. This falls outside of the Roads and Maritime 
Stockpile Site Management Procedures (RTA 2011), which stipulate that, wherever practicable, 
sites are located more than 50 m from a watercourse. For these reasons, potential compound 
sites 1 and 2 were not considered further. 

Potential compound site 3 intersects an area of native vegetation, including a Threatened 
Ecological Community (Ribbon gum – Mountain gum – Snow gum of the New England 
Tablelands). For this reason, it was not considered further. 

Potential compound site 4 is on the same side of the New England Highway as the proposed 
bridge and associated access track. It could be accessed directly by the access track, minimising 
interference with traffic along the existing New England Highway during construction. This site 
could be located to avoid any impacts on threatened ecological communities, watercourses and 
heritage items. For these reasons, it was adopted as the preferred compound site. 

2.6.3  Source of fill material  
The nearby area contains a number of suppliers that are able to supply the fill material required for 
the project.  These include: 
•	 Daryl McCarthy Constructions P/L (DMC) operates a crushing plant with two crushers, 

10km north of Tenterfield on the New England Highway. Material that is crushed is primarily 
sourced from a quarry about 32km west of Tenterfield. DMC has a history of supplying road 
construction materials throughout the region and are well known to Roads and Maritime. 

•	 Townes Contracting Pty Ltd (TC) is located within Tenterfield and operates out of numerous 
local quarries. Previous upgrades around Bolivia Hill used material sourced from a 
weathered granite quarry (Hickey’s Pit), which is located south of Bolivia Hill and about 1km 
south of McClifties Road. The pit is currently closed but could be re-opened. Inspection of 
the pit revealed excavation of the weathered granite has occurred to a reasonably hard 
base, i.e. less weathered granite. Pavement materials have been produced previously 
though required blending with crushed product to achieve desired grading. TC also 
operates a National Association of Testing Authorities (NATA) accredited laboratory in 
Tenterfield which is able to do basic materials quality testing, Grading’s, PI’s, CBR’s etc. 
Previous test results on materials from Hickeys Pit are held by TC. 

•	 Glen Innes Aggregates Quarry (owned by Glen Innes Severn Council) produces basalt 
aggregate from fresh rock for concrete production and bitumen road sealing. 

•	 It is also understood that a quarry maybe in operation on the north side of Bolivia Hill along 
Castlecrag Road. 
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3  Description of  the proposal  
This chapter describes the proposal and provides descriptions of existing conditions, 
the design parameters and major design features, the construction method and 
associated infrastructure and activities. 

3.1  The proposal  
Roads and Maritime Services (Roads and Maritime) proposes to upgrade about 2 km 
of the New England Highway (HW9) over Bolivia Hill (the proposal), primarily to 
improve road safety. This section of the highway lies about 58 km north of Glen 
Innes. 
The proposal includes building a bridge about 320 m long, and widening the road 
reserve to straighten out bends in the steepest section of the highway. 
Key features of the proposal include: 

•	 Upgrade of about 2.1 km of the New England Highway 
•	 Maintenance of one lane in each direction along this section of the highway 
•	 Widening of the existing carriageway to the east in cut to provide a minimum 

shoulder width of 2 m 
•	 Building of a bridge about 320 m long to realign the highway between chainage 

57705 and 58025 
•	 Realignment (horizontally and vertically) of the highway between chainage 

58150 and 58600 using imported fill 
•	 Removal of the existing rest area at chainage 57675, which would be used for 

the southern approach for the proposed bridge on the new alignment 
•	 A compound site accessible from Pyes Creek Road, which would allow for a 

concrete batching plant, site office, laydown and stockpile areas during 
construction 

•	 Access tracks 5 m wide connecting the compound site and the highway to the 
bridge pier locations via the valley floor 

•	 Retention of the existing road between chainages 57650 to 58100 for ongoing 
maintenance purposes 
. 
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3.2  Design  
This section presents the design criteria, the limits of the proposal, engineering 
constraints and the major design features of the concept design. If approved, the 
proposal would be further refined through detailed design. 

3.2.1  Design criteria   
Table 3-1 presents the design criteria used for the concept design for the proposed 
Bolivia Hill upgrade. Indicative cross-sections are presented in Figures 3-2 to 3-8. 

Table 3-1: Design criteria for the proposed Bolivia Hill upgrade 
Criteria Value Explanation 

Speed limit 100 km/h, with 80 km/h for trucks 
travelling northbound 

The speed limit reflects the 
safer alignment of the 
upgrade. 

Maximum 
vertical 
grade 

8.2% This represents a variation 
of the network planning 
targets due to the 
engineering constraints 
associated with the upgrade. 

Road 
surface type 

• Heavy duty pavement e.g. deep 
strength asphalt over heavily 
bounded sub-base 

• Asphalt overlay 

Where the existing 
pavement is being reused, 
an asphalt overlay shall be 
applied to tie into the 
existing road. 

Stopping 
sight 
distance 

Horizontal: 165 m 
Vertical: 140 m 

To provide a safe level of 
visibility with a posted speed 
of 100 km/h 

Number of 
lanes 

One in each direction One lane in each direction 
would be adequate to cater 
for forecast traffic volumes. 

Batters • Generally south of the proposed 
bridge cut, batters would be 
between 1verticle 
(V):2horizontal (H) and 
1V:0.25H 

• Generally north of the proposed 
bridge fill, batters would be 
between 1V:2H and 1V:1.5H 

These batters would be 
reassessed during detailed 
design to minimise cut and 
fill volumes. 

Drainage Design element Minimu 
m ARI 

The upgrade has been 
designed in accordance with 
the Australian Rainfall and 
Runoff (Engineers Australia 
1999) and relevant 
guidelines, including Roads 
and Maritime guidelines. 

Channels and open 
drainage 

5 years 

Piped system (including 
pits) 

10 years 

Culverts where a 
surcharge is allowable 

50 years 
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Criteria Value Explanation 

Structures where 
surcharge is 
undesirable 

100 
years 

Nil width of flow spread 
onto traffic lanes 

10 years 

Pavement drainage 
wearing surface 

10 years 

Major storm event 
check for no property 
damage 

100 
years 

Major storm event 
check for no structural 
damage 

2000 
years 

Pedestrian 
and cyclist 
facilities 

2m shoulder provides a safer option for these alternative transport 
modes 
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Figure 3-3: Typical cross-section of the New England Highway south of the proposed 
bridge (chainage 57300) 

Figure 3-4: Typical cross-section of the New England Highway on southern approach 
to proposed bridge (chainage 57700) 



 

 
 

   
 
 
 
 
 
 
 
 

 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 

   
 

 

Bolivia Hill Upgrade 45 
Review of Environmental Factors 

Figure 3-5: Typical cross-section of the proposed bridge (chainage 57800) 

Figure 3-6: Typical cross-section of the northern approach to proposed bridge 
(chainage 58100) 



 

 
 
 

    
 

 
 
 
 
 
 
 

 
  

 
Figure 3-8: Typical cross-section of New England Highway at northern limit of 
proposed upgrade (chainage 58500) 
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Figure 3-7: Typical cross-section of straightened curve north of proposed bridge 
(chainage 58300) 

3.2.2  Engineering constraints  
The main engineering constraints for the design and construction of the proposal are: 
•	 The challenging topography of this section of the New England Highway for 

road design, with steep crossfalls and narrow road corridors with hard rock 
cutting to the east of the alignment and steep rockfill embankments to the west. 
This creates difficulties not only in terms of alignment, but also in terms of 
drainage (scour protection, overland flow management, and unsuitability of 
sediment basins) 

•	 The need to produce a design that can be constructed ‘online’ (that is, on the 
functioning roadway) for the majority of the alignment, within a narrow corridor, 
(with the exception of the proposed bridge and the straightened curve north of 
the proposed bridge) by reducing the existing highway to one lane under traffic 
control during construction 

•	 The vertical alignment of the existing highway at the northern limit of the 



 

      
   

 
     

   
   

  
 

   
   

   
   

   
   

  
   

  
 

3.2.3  Proposed  bridge  
   

   
  

    
  

    
 

   
     
      

  
     

  
 

 
 

  
  

  
    

   
   
     

   

 
 

 
 
 
 
 

   
 

 

proposal does not meet typical standards of an 80 km/h speed limit, making it 
difficult to tie in with the proposed design, would have a posted speed limit of 
100 km/h 

•	 The location of the site relative to potential sources of materials – precast 
elements would likely need to be transported from Brisbane or Toowoomba, 
and the in-situ concrete suppliers from Tenterfield would need to be accredited 
to produce RMS B80 specification concrete (or a concrete batching plant would 
need to be established on site) 

•	 The size of steel or precast concrete elements that can be brought to site by 
road and the potential impact on local road users 

•	 The risk of falling boulders during construction and operation of the upgrade, 
particularly at the southern abutment 

•	 The presence of the Bolivia wattle, which is listed as vulnerable under the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) 
and Threatened Species Conservation Act 1995 (TSC Act), and the spotted-
tailed quoll, which is listed as endangered under the EPBC Act and vulnerable 
under the TSC Act. 

The largest bend in this section of the existing New England Highway (chainage 
57750 to 58025) would be straightened by building a two-lane, three-span, in-situ 
balanced cantilever bridge. This bridge would begin from the existing rest area 
adjacent to the northbound carriageway at chainage 57705, and extend about 320 m 
to the north before tying in with the existing alignment. Indicative concept design 
details and an elevation diagram are included in Table 2-9. 

The key features of the proposed bridge would include: 
•	 Clearance of up to 35 m over the valley below 
•	 A bridge deck 11 m wide to accommodate two lanes (3.5 m wide) and road 

shoulders (2 m wide) in each direction 
•	 Medium performance level bridge traffic barriers with twin rails 1.3 m high on 

each side of the bridge deck 
•	 Piers that would be located to avoid the Bolivia wattle identified within the 

proposed bridge alignment. Pier locations were also selected to minimise 
earthwork and the extent of retaining walls required for construction access. 
This includes using the previously established track through the valley floor that 
would be used to access pier 1. 

•	 Surface water will be conveyed within the road shoulders. Due to the steep 
longitudinal grade of 8.2%, drainage scuppers are only required at the northern 
end of the bridge to minimise surface flows across the expansion joint 

•	 Retaining walls on the western side of the alignment 
•	 Abutments located so that the bridge could be built without temporarily 

diverting traffic on the existing highway. 

3.2.4   Drainage  
The existing and proposed cross-drainage is summarised in Table 3-2. All drainage 
would be reinforced concrete pipes (RCP), unless otherwise stated. 
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Table 3-2: Existing and proposed drainage within the proposal area 

Structure 
No. 

Location Existing
pipe/culvert 
dimensions 

Proposed
pipe/
culvert 
dimensions 

Additional information 

1 About 50 m 
south of 
southern 
limit of work 

3 x 1050 
mm 

3 x 1050 mm No works in this location 

2 Chainage 
56907 

1 x 450 mm 2 x 450 mm Extend existing culvert 
upstream and 
downstream. Construct 
additional new 450mm 
RCP 

3 Chainage 
56129 

2 x 600 mm 2 x 600 mm Extend existing culvert 
upstream and 
downstream 

4 Chainage 
56232 

1 x 600 mm 1 x 600 mm Extend existing culvert 
upstream and 
downstream 

5 Chainage 
57324 

2 x 600 mm 2 x 900 mm Replace with 2 x 900 
mm RCP 
Potential fauna 
underpass 

6 Chainage 
57378 

1 x 450 mm 1 x 450 mm Extend existing culvert 
upstream 

7 Chainage 
57558 

1 x 600 mm 1 x 600 mm Replace existing 600 
mm culvert. Existing pipe 
levels too high for reuse. 

8 Chainage 
57672 

1 x 450 mm 1 x 450 mm Extend existing culvert 
downstream 

9 Offset 44m 
east of 
chainage 
57775 

1 x 450 mm 1 x 450mm Culvert to remain. 
Bridge replaces this 
location. 

10 Offset 63m 
east of 
chainage 
57860 

2 x 1050 
mm 

2 x 1050 mm Culvert to remain. 
Bridge replaces this 
location. 

11 Offset 56m 
east of 
chainage 
57900 

1 x 525 mm 1 x 525 mm Culvert to remain. 
Bridge replaces this 
location. 

12 Offset 14m 
east of 
chainage 
58020 

1 x 450 mm 1 x 600 mm Existing culvert to 
remain. Bridge replaces 
this location, upgrade 
bypasses this location. 

13 Chainage 1 x 600 mm 1 x 600 mm Extend existing culvert 
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Structure 
No. 

Location Existing
pipe/culvert 
dimensions 

Proposed
pipe/
culvert 
dimensions 

Additional information 

58080 downstream 

14 Chainage 
58145 

1 x 600 mm 1 x 600 mm Extend existing culvert 
upstream 

15 Chainage 
58230 

2 x 450 mm n/a Culvert to be removed 
and flow diverted to 
culvert at chainage 
58355 

16 Chainage 
58355 

2 x 750 mm 3 x 1200 mm 
x 600 mm 

Construct new culverts 
constructed downstream 
of existing culverts 

17 Chainage 
58549 

2 x 900 mm 2 x 900 mm Extend existing culvert 
upstream and 
downstream 

* RCBC: reinforced concrete box culvert
 
Note: Drainage structure size and location subject to further refinement at detailed design stage.
 

3.2.5  Remnant pavement  
The proposed upgrade of the New England Highway at Bolivia Hill would result in a 
number of areas of surplus road pavement, where the upgraded road deviates from 
the existing alignment. Roads and Maritime proposes to retain this pavement, 
including existing drainage structures, following completion of the upgrade. These 
areas would be fenced to deter public access. During detailed design, the potential to 
use remnant pavement areas for maintenance vehicle parking and areas facilitating 
access to the bridge for maintenance personnel would be identified. 

3.3  Construction activities  
3.3.1  Work methodology  
This section provides an overview of the general method of construction, and more 
specific methods associated with building of the bridge, straightening the curve north 
of the bridge, drainage, and treatment of remnant pavement. 
While the precise construction methodology would be identified during detailed 
design and by the contractor, it is anticipated that the proposal would be completed in 
June 2019, and that the construction program would take about two years. 

The roadworks associated with the bridge and straightened curve north of the bridge 
would generally be built away from the existing highway (or ‘offline’) within the proposal 
area. At least one lane of the New England Highway would be maintained throughout 
construction, with speed reductions and traffic control through the site until work is 
completed. The proposal would involve two stages of construction, essentially 
constructing one half of the road in each stage with a shuttle system of contraflow 
required under traffic signals positioned at the south and north of the project. 

Construction activities would be guided by a construction environmental 
management plan (CEMP) to facilitate work being carried out within the specified 
work area and incorporation of all safeguards and management measures contained 
in this REF. 
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Construction would generally involve the following sequence of activities, subject to 
detailed work methodologies to be established in collaboration with the contractor: 
•	 Project management plan prepared by the contractor, and reviewed and 

approved by Roads and Maritime 
•	 Establishment of no-go areas and site boundary 
•	 Pre-construction activities, including notifying relevant authorities and the 

community of the start of work 
•	 Installation of erosion and sediment controls 
•	 Establishment of stockpile and compound sites, including a small concrete 

batching plant. 
•	 Implementation of traffic management measures, including speed reduction, 

temporary traffic controls and signs 
•	 Clearing and grubbing activities, including removal of vegetation 
•	 Property adjustments, including fencing 
•	 Removal and stockpiling and/or spoiling of topsoil 
•	 Earthworks involving excavation and fill, including stockpiling of material, and 

potentially controlled blasting where necessary 
•	 Building off-road access tracks from the site compound to the bridge abutments 

and piers 
•	 Trimming of subgrade, re-compacting and stabilising 
•	 Rock hammering and road surface removal 
•	 Crushing of suitable rock material using crushing and screening plant and 

equipment 
•	 Longitudinal and transverse drainage work 
•	 Building of culverts 
•	 Hauling, spreading and placing of select material for road construction (this 

may include the use of recycled concrete material) 
•	 Building of road surfaces consisting of bound and unbound granular material 

such as aggregates, lean mix concrete and bitumen seals 
•	 Building of kerbs and shoulders 
•	 Placement of asphaltic concrete 
•	 Building of roadside furniture, including safety barriers and fencing 
•	 Installing signs and line marking 
•	 Topsoiling and landscaping 
•	 Building of bridges and retaining walls, including bored piles, pile caps and 

concrete footings, bridge girders, bridge approaches, concrete barriers, 
drainage, fencing and services conduits and ducts 

•	 Decommissioning of stockpile and compound sites 
•	 Site clean-up. 

 Bridge construction methodology 
The new bridge would likely be built using the balanced cantilever method, where the 
concrete deck is built in segments beginning at each of the two bridge piers. Special 
travelling formwork is used to support the steel reinforcement and wet concrete before 
it reaches sufficient strength to be self-supporting. It is then moved forward to build the 
next segment. Segment building is continued either side of both piers, balancing the 
load until the cantilevers meet in mid-span where a closing segment is poured. 
Access to piers would be via a track built along the valley floor. This form of 
construction would require a constant supply of concrete and as the site is remote 
from the nearest concrete supplier, a small batching plant would be built in the 
compound site. The concrete would be delivered to the superstructure via the base of 
each pier and pumped or lifted in a hopper to the bridge deck. 
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3.3.2  Construction hours and duration  
It is anticipated that construction would be completed in 2019, with the construction 
program taking about two years. 

Work would be generally carried out during the following standard working hours in 
accordance with the Interim Construction Noise Guideline (DECC 2009): 
• Monday to Friday: 7am to 6pm 
• Saturday: 8am to 1pm 
• Sunday and public holidays: No work. 

It is anticipated that some work may be required outside standard working hours to 
avoid major delays to traffic and to maintain the safety of the workforce. In particular, 
night work (between 8pm and 7am) may be required for traffic control switches and 
road surfacing, and may include high noise-generating activities. 

When work is required outside standard working hours, the procedure contained in 
Roads and Maritime’s Environmental Noise Management Manual 2001, Practice 
Note vii – Roadworks Outside of Normal Working Hours (RTA 2001) would be 
followed, as well as the Interim Construction Noise Guidelines (DECC 2009) and any 
safeguards contained in this REF. This would include notifying the local community of 
any work planned to be carried out outside standard working hours, in accordance 
with the project’s community consultation strategy. 

3.3.3  Machinery  and equipment  
The following equipment would be used to build the proposal: 
• Excavators 
• Front-end loaders 
• Graders and rollers 
• Crushing and screening plant for recovered earthworks and demolition material 
• Drills and piling rigs 
• Concrete-cutting saws 
• Rock crushers 
• Chainsaws 
• Backhoes 
• Trenching machines 
• Bulldozers 
• Cranes 
• Chipping machines 
• Milling machines 
• Concrete vibrators 
• Concrete paving machines 
• Jack hammers 
• Bitumen spraying and asphalt paving tools 
• Concrete agitator trucks 
• Concrete pumps 
• Hand tools 
• Welding equipment 
• Diesel generators 
• Air compressors 
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• Water trucks 
• Road sweepers 
• Line-marking plant 
• Semi-trailers and large haulage trucks 
• Truck and dog tippers 
• Generators and lights for night-time work 
• Light commercial and passenger vehicles 
• Scrapers 
• Compactors 
• Under-bore equipment 
• Concrete batch plant equipment 
• Pre-splitting equipment. 

The plant and equipment listed above may be subject to change upon refinement of 
design and during the construction planning phase. Not all of the above plant and 
equipment would be in use at any one time, and some would only be used on an 
intermittent or temporary basis. 

3.3.4  Earthworks  
The proposal would require earthworks along some sections. Earthworks would 
generally involve removing and stockpiling topsoil, and temporarily stockpiling 
suitable cut material for use as fill in other locations. This would involve moving 
excavated materials along the alignment to fill embankment areas and batters. 

Earthworks would likely require the use of trucks, bulldozers, excavators, scrapers, 
graders, water carts, compactors, rollers and crushing and screening plant. 
Earthworks may also include controlled blasting. 

Earthworks volumes have been estimated based on the concept design. There would 
be an overall cut volume of about 12,000 cubic metres and overall fill volume of 
about 37,000 cubic metres to complete the work; that is, a shortfall of about 25,000 
cubic metres of fill. Material may need to be imported to address this shortfall and 
any material not suitable for reuse on site. The suitability of excavated material for 
reuse on site would be determined following further geotechnical investigations 
during detailed design. 

Cut batters are proposed on the eastern side of the New England Highway south of 
chainage 58180 to provide for road shoulders 2 m wide beside both carriageways 
(except for the proposed bridge). Straightening the curve north of the proposed 
bridge (chainage 58180 to 58440) would require a substantial amount of fill. Smaller 
amounts of fill would be required from here to the northern limit of the proposed 
upgrade to provide for the road shoulders. 

Cut and fill volumes and locations would be refined through detailed design. 

3.3.5  Source and quantity of materials  
Water for dust suppression would typically be sourced from Deep Water Creek and 
temporary sedimentation ponds from within the work site (if they are surcharged with 
water), otherwise trucks would deliver water to site. The likely water quantity required 
is unknown at this stage. 

Road surfacing materials would generally be imported to the work site from licensed 
Bolivia Hill Upgrade 
Review of Environmental Factors 

52 



 

   
    

 

   

   
  

     
  

 
 

    
    

    
  

  
 

   
   

     
   
 

 
  

    
 
   

 

   

    
 

   
 

 
   

   
 

   
 

 

suppliers within or near the New England region. The estimated quantities of 
materials that would be required for the proposal are shown in Table 3-3. 

    
  

   

   

  

   
 

  

Table 3-3: Estimated quantities of materials required 
Material type Approximate volumes 

Select fill material (imported) 28,100 m3 

Road base 26,000 m3 

Asphalt 3000 m3 

Concrete 56,850 m3 (bridge and retaining 
walls) 

Steel 826 tonnes (bridge only) 
Note: Volumes subject to refinement at detailed design stage. 

3.3.6  Controlled  blasting (presplitting)  
The proposed realignment of the highway requires widening the existing rock cuttings 
on the eastern side of the highway, and building of a new bridge structure across a 
steep-sided gully (refer Figure 3-9: Location of potential blasting areas). In order to 
facilitate the building of the bridge piers, a level area will need to be created with 
cutting into the underlying rock. 

Based upon the preliminary geotechnical investigations, the granite is predominantly 
medium to coarse grained, and varies considerably in strength, fracturing and degree 
of weathering along the route of the proposed upgrade. Where rock has been 
exposed within the existing cuttings, it is generally high to very high strength granite, 
with varying degrees of fracturing and some weathered zones. 

It is expected that the rock material can generally be excavated using conventional 
excavation plant fitted with buckets and hydraulic breakers. However, there are areas 
of more massive, less fractured, high strength granite that may require presplitting 
(controlled blasting) to assist the excavation of both the road cutting and pier 
construction areas. 

Presplitting is a common controlled blasting technique successfully used in both civil 
construction and large open pit mines. This method involves drilling of closely spaced 
holes at the planned excavation perimeter which are lightly loaded with explosives in 
order to generate a borehole pressure sufficient to fracture the rock. 

A specialist would carefully design the arrangement and sequence of presplitting 
based upon detailed investigation of the strength and jointing of the rock to be 
excavated. This would ensure the borehole pressures were controlled, maintain the 
integrity of the rock beyond the excavation and ensure safety of the operation. 
The vibration caused by presplitting would be controlled by limiting the volume of 
rock to be presplit in each blast and / or by introducing a short delay in the line of 
explosive charges. 

The road would be closed temporarily in both directions for the firing of charges, but 
the closure would expected to be up to 20 minutes only as the displaced rock would 
be expected to be confined to the construction working zone. 
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3.3.7  Traffic  management and access  
The New England Highway would remain open to traffic during construction of the 
proposal. 

The road works associated with the bridge and straightened curve north of the bridge 
would generally be built away from the existing highway (or ‘offline’) within the 
proposal area. At least one lane of the New England Highway would be maintained 
throughout construction, with speed reductions through the site until work is 
completed. 

Construction of the proposal would require a maximum of about 90 truck movements 
per day, or about 10 trucks per hour (assuming a normal working day of nine hours). 
This maximum would occur if the following activities were to occur concurrently: 
•	 Excavation of existing rock batters 
•	 Delivery of temporary retaining wall units 
•	 Delivery of select fill material for access roads at the bridge site 
•	 Delivery of sands/aggregate and cement for the on-site concrete batching plant 

(part only). 

It is anticipated that the New England Highway would be the main haulage route. 

3.4  Ancillary facilities  
The proposal includes a large compound site at the northern end of the proposal 
area. Smaller stockpile and storage areas may also be required within the proposal 
area, particularly adjacent to the proposed access track as identified in Figure 3-1. 

In general, the compound sites would include portable buildings with amenities (such 
as lunch rooms and toilets), concrete batching plant, secure and bunded storage 
areas for site materials including fuels and chemicals, office space, and associated 
parking. Stockpile sites would be used to store raw and excavated materials, 
including cut/fill materials, prior to use or reuse during construction. The compound 
sites would be securely fenced with temporary fencing, and would have signage 
advising the general public of access restrictions. 

The selected sites would be on private land and would be leased for the duration of 
the work. Once construction is complete, the compound sites, work areas and 
stockpile sites would be removed, and the site would be cleared of all rubbish and 
materials and rehabilitated to pre-work condition. 

The final location of compound and stockpile sites would be verified during detailed 
design. Any additional site(s) not detailed in this REF may require further 
assessment. The compound and stockpile areas would also be subject to the site 
location criteria set out in the Roads and Maritime Stockpile Site Management 
Guideline (2015). Wherever practicable, sites would be located: 
•	 Within the proposal area (Figure 3-1), and outside threatened ecological 

communities (TECs), Aboriginal sites and heritage items 
•	 In areas not prone to flash flooding and more than 50 m from a watercourse 
•	 In areas previously disturbed and that do not require the removal of native 

vegetation 
•	 In plain view of the public (to deter theft and illegal dumping) 
•	 Outside the drip line of trees and, in the case of stockpile sites, on level ground. 
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 Table 3-4: Potential property acquisitions 

DP  Area to be Reference   Lot acquired (ha)  

 1  7010  94920  0.01 

 2  7307  1145068  0.11 

 3  66  751498  5.87 

 4  7308  1145068  0.07 

 5  7001  1065779  2.68 

 6  7015  1065780  0.04 

 7  13  853518  0.1 

 Ownership 

Crown land  

Crown land  

Crown land  

Crown land  

Crown land  

Crown land  

Private  
 
Table 3-4: Potential property to be leased  

Reference  Lot  DP  Area to be 
leased (ha)  

 Ownership 

7  13  853518  5.21  Private  
 
 
 

   
 

 

3.5  Public utilities  
A Dial Before You Dig inquiry was made and relevant authorities were contacted to 
identify any public utilities within and surrounding the proposal area. No existing or 
planned assets were identified; therefore, no utilities would be affected by the 
proposal. 

3.6  Property acquisition  
A total area of about 8.88 hectares would be required to build the proposal, and 
seven properties would need to be partially acquired or leased. Figure 3-10 and 
Table 3-4 and 3-5 present the preliminary details of the proposed acquisitions, and 
leasing, including land ownership. 

Privately owned land that needs to be acquired would be confirmed during detailed 
design in consultation with landowners. All property valuations and acquisitions 
would be carried out in accordance with landowners. All property valuations and 
acquisitions would be carried out in accordance with the Land Acquisition Information 
Guide (Roads and Maritime 2012; Appendix K) and the Land Acquisition (Just Terms 
Compensation) Act 1991. 

It is anticipated that the compound site would be leased for the duration of 
construction. Leasing requirements would be confirmed during detailed design. 
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4  Statutory  and  planning framework  
This  chapter provides the statutory and planning framework  for  the proposal and 
considers provisions of  relevant State environmental planning policies, local  
environmental plans and other legislation.   

4.1  State Environmental Planning Policies  
4.1.1  State Environmental Planning Policy (Infrastructure) 2007  
State Environmental Planning Policy (Infrastructure) 2007 (ISEPP) aims to facilitate 
the effective delivery of infrastructure across the State. 

Clause 94 of ISEPP permits development on any land for the purpose of a road or 
road infrastructure facilities to be carried out by or on behalf of a public authority 
without consent. 

As the proposal is for a road upgrade and is to be carried out by Roads and Maritime 
Services, it can be assessed under Part 5 of the Environmental Planning and 
Assessment Act 1979. Development consent from the local council is not required. 

The proposal is not located on land reserved under the National Parks and Wildlife 
Act 1974 and would not affect land or development regulated by State Environmental 
Planning Policy No. 14 – Coastal Wetlands, State Environmental Planning Policy No. 
26 – Littoral Rainforests, State Environmental Planning Policy (State and Regional 
Development) 2011 or State Environmental Planning Policy (Major Development) 
2005. 

Part 2 of the ISEPP contains provisions for public authorities to consult with local 
councils and other public authorities before starting certain types of development. 
Consultation, including consultation as required by ISEPP, is discussed in Chapter 5 
of this REF. 

4.2  Local  environmental  plans  
As outlined in Section 4.1.1, ISEPP removes the requirement for development 
consent from councils. Instead, the proposal would be assessed under Part 5 of the 
EP&A Act. Nevertheless, an evaluation is provided below of the proposal in relation 
to the objectives of land use zones within which it is located. 

4.2.1  Tenterfield Local Environmental Plan 2013  
Under the Tenterfield Local Environmental Plan 2013 land along the existing New 
England Highway at Bolivia Hill is zoned ‘RU1 Primary Production’, as identified in 
Figure 4-1. The existing highway lies within road reserve. The Bolivia Hill Nature 
Reserve to the east of the proposal area is zoned ‘E1 National Parks and Nature 
Reserves’. 

Table 4-1 outlines the zoning objectives for each of the potentially impacted zones 
and the consistency of the proposal against these objectives. 

Bolivia Hill Upgrade 
Review of Environmental Factors 

58 



 

   
 

 

Bolivia Hill Upgrade 59 
Review of Environmental Factors 



 

 
   
 

   

 

    
  

  
     

       
  

  
 

   
    

   
 

Bolivia Hill Upgrade 60 
Review of Environmental Factors 
 

Table 4-1: Consistency of the proposal area with zoning objectives in Tenterfield Local 
Environmental Plan 2013 

Zone Objectives Permissibility 

Primary  
Production  

•  To encourage sustainable 
primary industry production by  
maintaining and enhancing the  
natural resource base  

•  To encourage  diversity in primary  
industry enterprises and systems  
appropriate for the area  

•  To m inimise the fragmentation 
and alienation of resource lands  

•  To minimise conflict between land 
uses within this zone and land 
uses within adjoining zones.  

Roads are permitted  
without development  
consent  (though it is  
noted that  council  
consent is not required in 
accordance with Clause 
94 of ISEPP (refer to  
Section 4.1.1 of  this  
REF).   

National  
Parks and  
Nature 
Reserves  

•  To enable the  management and  
appropriate use of land that is  
reserved under the  National 
Parks and  Wildlife Act 1974  or 
that is acquired under Part 11 of  
that Act  

•  To enable uses authorised under  
the National Parks and Wildlife 
Act  1974  and to protect the 
environmental significance of that  
land.  

Any development  that is  
not authorised under the  
National Parks and  
Wildlife Act 1974  is  
prohibited.  Revocation of  
the reservation of lands  
under the National Parks  
and Wildlife Act 1974  can  
only occur by an Act of  
Parliament (s.  52). The 
proposal would not occur  
over or affect land 
occurring within the  
Bolivia Hill Nature  
Reserve.   

4.3  Other relevant legislation  

4.3.1  Protection of the Environment Operations Act 1997  
Under Part 3.2 of the Protection of the Environment Operations Act 1997, scheduled 
development work, as defined in Schedule 1, requires an environment protection licence. 
Schedule 1, Clause 35 Road Construction (meaning the construction, widening or re-routing of 
roads) defines scheduled activities as those that result in the existence of four or more traffic 
lanes on a main road for 3 km in a metropolitan area or 5 km in a non-metropolitan area. Since 
the proposed upgrade would only result in a two-lane road and for less than 2 km, an 
environment protection licence for road construction would not be required. 

4.3.2  Fisheries Management Act 1994  
The Fisheries Management Act 1994 provides for the identification, conservation and recovery 
of threatened fish, aquatic invertebrates and marine vegetation. The Act also covers the 
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identification and management of  key threatening processes affecting t hreatened species or  
causing other species to  become threatened.   
 
In this Act, ‘fish’ includes  freshwater  fish or other  aquatic animal life, including crustaceans,  
echinoderms and polychaetes. Section 220 of  the  Fisheries  Management Act  1994  requires the 
Minister to issue a permit  for causing a barrier to  fish passage.   
 
The proposal would be carried out so that  fish passage would be maintained throughout  
construction.  This would be verified during detailed design. Should it be determined that  this is  
not  feasible, a permit to  block  fish passage would be obtained under section 220(1) of  the Act  
prior to construction.   
 
Section 199 of  the Fisheries Management Act  1994 was developed to assist in the protection of  
key fish habi tats.   The proposal would be carried out so that  fish habitat would be protected and  
maintained throughout construction.  This would be verified during detailed design.  

4.3.3  National Parks and  Wildlife Act 1974  
The National Parks and  Wildlife Act 1974  is administered by  the Office of  Environment and 
Heritage. It provides statutory protection  for all Aboriginal ‘objects’  (Section 90) and ‘places’  
(Section 84).  
 
The proposal would not impact any  known Aboriginal sites, and Roads and Maritime would not  
need to obtain an Aboriginal Heritage Impact Permit  (AHIP)  for  this project.   

4.3.4  Heritage Act 1977  
The Heritage Act 1977 protects items of environmental heritage (natural  and cultural) in NSW.  
State significant items listed on the NSW  State Heritage Register are protected under  the Act  
against any activities that  may damage an item or  affect its heritage significance.  
 
There are no NSW  State Heritage Register items  within or surrounding the proposal area.  
 
The Act also protects ‘relics’, which can include archaeological  material,  features and deposits.  
The proposal would potentially  impact  telegraph line remains  (including t wo telegraph poles) that  
are anticipated to have local heritage significance.   
 
The Act also requires  all  government agencies  to identify and manage heritage assets in their  
ownership and control. In accordance  with Section 170 of  the  Act, Roads  and  Maritime has  
established a register  which includes  all  items  of  environmental  heritage listed on the State  
Heritage Register, an environmental planning instrument, or which may be subject  to an interim  
heritage order it owns or manages. Roads and  Maritime ensures that items entered into the  
register are maintained with due diligence in accordance with State Owned Heritage  Management  
Principles approved by  the Secretary of  Planning and Environment on advice from  the Heritage  
Council of NSW.  There are no items on the  Roads  and Maritime Section 170 register in the vicinity  
of  the proposal area.   

4.3.5  Threatened Species  Conservation Act 1995  
The Threatened Species Conservation Act 1995 (TSC Act) protects threatened species, 
populations and ecological communities and their habitats in NSW. Should the proposal 
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potentially impact on threatened species, populations, ecological communities or their habitats,  
an assessment of significance is  required in accordance with Section 5A of  the EP&A Act.   
 
Three  threatened ecological communities listed under  the TSC Act were identified in  the 
proposal area:  White Box  –  Yellow Box Blakeley’s Red Gum  grassy woodland (also listed under  
the EPBC Act);  White Box  –  Yellow Box Blakeley’s Red Gum woodland; Ribbon Gum  –  
Mountain Gum  –  Snowy  Gum  grassy open forest/woodland and Montane Peatlands and 
Swamps of New England.  
 
The proposal would directly impact  (through clearance)  a total  of  11.05  hectares of native 
vegetation, of  which 2.54  hectares has been mapped as  threatened ecological communities  
under the TSC  Act.   
 
In addition, one  local native threatened plant species  –  Acacia pycnostachya  (Bolivia  wattle)  
listed  as vulnerable under the  EPBC Act and the  TSC Act was  also recorded in  the proposal  
area.  Two  more  threatened flora s pecies  –  Pimelea venosa (Bolivia  Riceflower)  and  Thesium  
australe (Austral  Toadflax)  –  are  considered to have a moderate likelihood of occurrence in the 
study area.  
 
Terrestrial  fauna surveys identified the presence  or potential presence of  12 fauna species listed  
under the TSC  Act.  
 
Specialists carried out assessments of  significance under the  TSC Act and  Significant Impact  
Assessments under  the  EPBC Act  for all threatened species,  populations and communities  
known to occupy or highly likely to occupy the proposal  area.  
 
A licence may be required under Section 91 of  the TSC Act  if  an action is  likely to result in:  
• Harm to, or picking of, a threatened species, population or ecological community 
• Damage to critical habitat 
• Damage to a habitat of a threatened species, population or ecological community. 

4.4  Commonwealth legislation  

4.4.1  Environment Protection and Biodiversity  Conservation Act 1999  
Under the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) a referral 
is required to the Australian Government  for proposed ‘actions  that have the potential to  
significantly impact on matters of national environmental  significance or the environment of  
Commonwealth land’.  These are considered in Appendix C and Chapter 6 of  the REF.   
 
The assessment of  the proposal’s impact on matters of national environmental significance and  
the environment  of Commonwealth land found that  there is unlikely to be a significant impact  on  
relevant matters of national environmental significance. Accordingly, the  proposal has not been 
referred to the Australian Department of  the Environment.  

4.5  Confirmation of  statutory position  
The State Environmental Planning Policy (Infrastructure) 2007 is the mechanism used to 
determine the approval pathway for the proposal. It allows the proposed work to be carried out 
without development consent; the project is thereby subject to assessment under Part 5 of the 
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Environmental Planning and Assessment Act 1979. The proponent and determining authority for 
the proposal is Roads and Maritime Services. 
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5  Stakeholder  and community  consultation  
This chapter discusses the consultation undertaken to date for the proposal and proposed 
consultation. It includes the consultation approach and the results of consulting with the 
community, the Aboriginal community and relevant government agencies and stakeholders. 

5.1  Consultation  strategy  
Community consultation for the proposal is being carried out in line with the Community 
Engagement and Communications Resources Manual (Roads and Maritime 2011). The 
consultation strategy involves a variety of ways to inform and involve community members 
throughout the project, including: 
• ‘Community Update’ newsletters 
• Website information 
• Media releases 
• Newspaper advertisements 
• Information drop-in sessions 
• Project email, phone and mail address. 

A critical aspect of the consultation process is to receive comment,  feedback  and suggestions  
on this REF and the road concept design during t he public exhibition period. Submissions  
received during this period will be considered and addressed in a submissions report. Concerns  
and solutions  arising from the submissions report  will  contribute to the concept  design.  
 
During c onstruction of the proposal, the communication strategy would involve keeping road  
users up to date with traffic changes, night  work, road closures and detours via on-site message  
signs, website information, bulk emails and letters to local residents, businesses and  
stakeholders.  

5.2  Community  involvement to da te  
Throughout the project planning and design process, Roads and Maritime has carried out a 
number of community consultation activities to increase public awareness of the proposal and 
seek community input/feedback. These consultation activities are described in Table 5-1. The 
issues raised by the community during these activities were addressed in Chapter 3 of the 
Preferred Route Option Report (Cardno 2014). 

Table 5-1: Community consultation activities to date 
Timeline Objectives Consultation activity 

September 
2012 

• Provide information 
on project objectives, 
study area and 
contact details. 

Community updates were delivered 
via Australia Post’s unaddressed mail 
service to premises in Tenterfield, 
Bolivia, Glen Innes, Deepwater and 
Emmaville. Community updates were 
also available at key venues such as 
council customer service, public 
libraries and motor registries or via 
download from the project website. 
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Timeline Objectives Consultation activity 
About 9800 community updates were 
distributed in total. 

October 
2012 

• Announce federal 
funding for Tenterfield 
bypass and Bolivia 
Hill upgrade projects. 

Local radio and newspaper 
advertisements. 

October • Gain an A community survey was distributed 
2012 understanding of 

known constraints 
and issues and 
received comments 
for consideration in 
the development of 
the route options. 

to Tenterfield, Glen Innes, Bolivia, 
Deepwater and Emmaville. It was 
also available via the project website 
and an electronic link was provided to 
local councils in the New England 
area. 

October 
2012 

• Advise stakeholders 
of the start of 
investigations for the 
proposal, the 
proposal area, 
proposal team contact 
details and details of 
community drop-in 
sessions. 

A letter was sent to more than 30 
regional, state and national 
organisations identified as 
stakeholders. 

October 
2012 

• Advise landholders of 
the start of 
investigations for the 
proposal and 
proposal area, noting 
that their property 
may be within the 
proposal area 

• Request for written 
permission to enter 
land to carry out 
environmental and 
other investigations 

• Discuss property 
access and request 
the completed ‘Permit 
to enter form’. 

An addressed letter was sent to 
property owners within the study 
area, accompanied by a Roads and 
Maritime ‘Permit to enter’ form, and a 
flyer detailing the types of studies 
that may be carried out on their land. 
Follow-up calls were also made to 
landholders. 

November 
2012 

• Announce community 
drop-in sessions. 

Advertisements were placed with 
local radio and newspapers. 

November 
2012 

• Answer questions 
from the community 
and collect feedback. 

Community drop-in sessions were 
held and attended by the project 
managers from Roads and Maritime 
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Timeline Objectives Consultation activity 
and Cardno at Tenterfield Golf Club 
(14 November) and Glen Innes 
Severn Learning Centre (15 
November). 

July 2013 • Provide information 
on community 
consultation activities 
and proposal 
progress. 

Community updates were delivered 
via Australia Post’s unaddressed mail 
service to premises in Tenterfield, 
Bolivia, Glen Innes, Deepwater and 
Emmaville. Community updates were 
also available at key venues such as 
council customer service, public 
libraries and motor registries or via 
download from the project website. 
About 9800 community updates were 
distributed in total. 

September • Announce release of Advertisements were placed with 
2013 recommended 

preferred options 
report and community 
drop in sessions. 

local radio and newspapers. 

September • Answer questions Community drop-in sessions were 
2013 from the community 

and collected 
feedback. 

held and attended by the project 
managers from Roads and Maritime 
and Cardno at Sir Henry Parkes 
School of Arts (19 September) and 
Glen Innes Severn Learning Centre 
(18 September). 

September • Receive feedback An information poster and the 
2013 from the community 

on the recommended 
preferred route option 
report. 

preferred route option report were 
displayed at a number of locations in 
the Tenterfield LGA, including: 
• Tenterfield Council customer 

service 
• Council library 
• Tenterfield Community Hub 
• Rouse Street Medical Centre 
• Tenterfield Motor Registry 
• Tenterfield Post Office 
• Tenterfield Bowling Club 
• Tenterfield Visitor Centre. 
The poster and report were also 
displayed at a number of locations in 
the Glen Innes Severn LGA, 
including: 
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Timeline Objectives Consultation activity 
• Glen Innes Severn Council 

Customer Service 
• Council library 
• Glen Innes Motor Registry 
• United Petroleum Service – truck 

stop 
• Visitor Centre 
• Coach stop (arranged by visitor 

centre contact) 
• McDonald’s (arranged by visitor 

centre contact) 
• Community Centre. 

September • Provide information Community updates were delivered 
2013 on preliminary route 

options assessment 
process and 
outcomes. 

via Australia Post’s unaddressed mail 
service to premises in Tenterfield, 
Bolivia, Glen Innes, Deepwater and 
Emmaville. Community updates were 
also available at key venues such as 
council customer service, public 
libraries and motor registries or via 
download from the project website. 
About 9800 community updates were 
distributed in total. 

September • Provide information Community updates were delivered 
2013 on recommended 

preferred route option 
and upcoming 
consultation activities. 

via Australia Post’s unaddressed mail 
service to premises in Tenterfield, 
Bolivia, Glen Innes, Deepwater and 
Emmaville. Community updates were 
also available at key venues such as 
council customer service, public 
libraries and motor registries or via 
download from the project website. 
About 9800 community updates were 
distributed in total. 

February • Constructability and The workshop was attended by 
2015 safety in design 

workshop 
representatives from the design 
team, and Roads and Maritime, 
Tenterfield Shire Council and Glen 
Innes Severn Council. 

April 2015 • Bridge Selection 
Workshop 

The workshop involved a multi-
criteria analysis of the bridge options. 
Cost estimates were also developed 
for each bridge option, incorporating 
both the permanent and temporary 
work costs, proponent costs and 
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Timeline Objectives Consultation activity 
contingencies for comparison. The 
results from the multi-criteria analysis 
were used with the project costs to 
determine benefit–cost ratios for 
each shortlisted option. The benefit– 
cost ratio was used as the criterion 
for selecting the preferred bridge 
option. The workshop was attended 
by key RMS personnel and Hyder 
design staff. 

Following the display of the Preferred Route Option Report (Roads and Maritime Services 
2014), the proposal team received one inquiry via phone in October 2014 from a member of the 
community about a memorial maintained along the New England Highway at Bolivia Hill. The 
community member wished to be kept informed of the planned upgrade and specifically any 
proposed treatment of memorials during construction of the upgrade, including any relocation. 
Some details about treatment of memorials as part of the upgrade is provided in Section 6.11 of 
this REF. 

5.3  Aboriginal community involvement  
Roads and Maritime’s Aboriginal Heritage Advisor  worked with Niche Environment and Heritage  
(Niche)  to carry out consultation with local Aboriginal heritage stakeholders in accordance with 
the Roads and Maritime Procedure  for Aboriginal  Cultural Heritage Consultation and  
Investigation  (Roads and Maritime 2011) and Aboriginal Cultural Heritage  Consultation 
Requirements for  Proponents  (DECCW 2010).   
 
A Native Title search was conducted on 30 January 2013 by Niche.  It  found no Native Title 
claims  granted or  registered for consideration within the proposal area.   
 
The Roads and Maritime Cultural Heritage Advisor (Northern Region) and Niche also carried out  
a five-day survey of the study area from Monday 14 January 2013 to Friday 18 January 2013 
with two members of the  Moombahlene Local Aboriginal Land  Council, who provided vital  
information about  the Aboriginal cultural heritage of  the region.  This survey informed the  
preparation of an Aboriginal Archaeological Assessment  (Niche 2013).  

5.4  ISEPP  consultation  
Part 2 Division 1 of ISEPP outlines particular circumstances where consultation with councils 
and other public authorities is required. These circumstances include where: 
•	 Council-managed infrastructure is affected (Clause 13) 
•	 Local heritage items are affected (Clause 14) 
•	 Flood liable land is affected (Clause 15) 
•	 Work is adjacent to a national park (Clause 16) 
•	 Work involves or is adjacent to national parks and reserves, aquatic reserves, marine 

parks, Sydney Harbour foreshore, or bushfire prone land (Clause 16). 

Under the proposal, Clause 16 of ISEPP is triggered because the proposed work would be 
adjacent to Bolivia Hill Nature Reserve (Clause 16(2)(a)). Therefore, consultation with the NSW 
Office of Environment and Heritage (OEH) is required. A letter was sent to OEH in January 
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2015. A  response has not been received at this stage  form OEH. Any  future  issues raised by  
OEH  will be addressed in the Submissions Report.  
 
It is not anticipated that any council-managed infrastructure, local heritage items or  flood liable 
land would be affected by the proposal.  Therefore,  the other ISEPP clauses would not be 
triggered, and ISEPP consultation with Tenterfield Shire Council is not  required.   

5.5  Government agency and stakeholder involvement  
Roads and Maritime has  consulted government authorities and agencies throughout  the 
development of the proposal.  This included regular  meetings with key project stakeholders  
about  the design and any issues that  may have arisen. Stakeholders were also invited to 
participate in value management,  risk and constructability workshops.  
 
The  purpose of this consultation was to help identify  key environmental issues and opportunities  
as part of  the concept design process.  The consultation was also carried out  to discuss potential  
management  measures  and assessment requirements. Roads and Maritime will  meet  with  
agencies  on matters raised in future correspondence received.   

5.6  Ongoing or  future c onsultation  
This REF is being placed on public exhibition and community comments are invited from  28 
September  2015  and 26 October  2015.  In addition, Roads and Maritime will hold information  
sessions during the exhibition period. Details of  these information sessions will be provided in a 
community update newsletter.   
 
Following the public display of the REF, Roads and Maritime will record  and address  all  
comments received in a submissions  report.  The submissions  report will be made available to 
the public via Roads and Maritime’s website.  The community will be kept informed of any  further  
changes  to the proposal resulting from this  and a ny  future consultation process.   
 
If a decision is made to proceed with the proposal,  the following  consultation would be carried 
out during the construction phase:  
•	 Ongoing consultation with key agency and local government stakeholders to help manage 

impacts during construction (refer to Chapter 6). These stakeholders would include 
Tenterfield Shire Council, Glen Innes Severn Council, Office of Environment and Heritage, 
Crown Lands Division, Department of Primary Industries (Fisheries), utility providers, and 
Transport for NSW 

•	 Ongoing updates throughout the planning phase and construction period for the 
immediately affected community and users of the New England Highway 

•	 Ongoing updates of the Roads and Maritime project webpage as required. 
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6  Environmental  assessment  
This chapter provides an assessment of the potential environmental impacts associated with the 
construction and operation of the proposal. All aspects of the environment potentially impacted 
upon by the proposal are considered. The assessment considers the factors specified in the 
guidelines, Is an EIS Required? (DUAP 1999) and Roads and Related Facilities (DUAP 1996) 
as required under Clause 228(1)(b) of the Environmental Planning and Assessment Regulation 
2000 (EP&A Regulation). The factors specified in Clause 228(2) of the EP&A Regulation are 
also considered in Appendix D. Site-specific safeguards are provided to ameliorate the potential 
impacts. 

6.1  Biodiversity  
Hyder Consulting, in collaboration with Sandpiper Ecological, completed biodiversity 
assessments to assess the potential impacts of the proposal on terrestrial and aquatic flora and 
fauna, and to identify environmental safeguards and management actions (Hyder Consulting 
2015; Sandpiper Ecological 2015). Sandpiper Ecological were engaged to prepare the 
assessment of fauna values. Hyder prepared the assessment of flora values, with assistance 
during fieldwork provided by Dr John Hunter. The biodiversity assessment is summarised below 
and the complete assessment reports are included in Appendix C. The study area (refer Figure 
6-1) for the flora assessment comprises the proposal area plus an envelope of 100 m to allow 
for potential design changes and the assessment of indirect impacts. The study area for the 
fauna assessment is defined as a 500 m wide by 2 km long area of land centred on the proposal 
area, extending for about 250 m east and west of the proposal area. 
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6.1.1  Methodology  
 Literature and database review 

Database searches were conducted in April and May 2015 to identify State and Commonwealth 
records of threatened entities and Commonwealth matters of  national environmental significance 
(MNES). Available literature (reports, vegetation maps, topographic  maps and aerial  
photography) was reviewed to provide an understanding of ecological values occurring or  
potentially occurring in the study area and wider region.   
 
Additional information was obtained by reviewing the Bolivia Hill Upgrade Route Selection 
Biodiversity Impact Assessment  (Cardno 2013),  the preferred route options report (RMS 2014)  
and the biodiversity assessment  review (SKM 2014).  The Office of  Environment and Heritage 
provided information on the location of  threatened  fauna records in Bolivia Hill Nature Reserve.  

 Field survey 

Terrestrial flora 
A diurnal terrestrial flora survey of the flora study area was conducted over five days from 1–5 
December 2014 and also on 27 March 2015 (refer to Figure 2-4 in the Flora and Aquatic 
Assessment 2015, Appendix C). 

The flora survey involved: 
•	 Sampling vegetation communities using twenty-nine 0.1 hectare quadrats in accordance 

with the Biobanking Assessment Methodology (BBAM) 
•	 Sampling and identifying threatened ecological communities (TECs) 
•	 Assessing vegetation condition according to the criteria used by Hewlett Hunter (2012) 
•	 Targeted searches for threatened plant species with potential habitat within the study area. 

Threatened flora species targeted were those considered to have a high to moderate 
likelihood of occurrence. 

Terrestrial fauna 
Targeted fauna field surveys of the fauna study area were conducted between 6–9 January, 27– 
31 January and 16 February 2015. A camera trap survey was conducted between 6–30 January 
2015. 

The fauna survey involved: 
•	 Sampling woodland birds within eight two-hectare plots 
•	 Broadcasting nocturnal calls and spotlighting traverse for large forest owls 
•	 Frog surveys along drainage lines, including broadcasting calls and spotlighting 
•	 Spotlight surveys targeting arboreal fauna, and also sampling riparian habitats, ground 

vegetation, leaf litter, woody debris and decorticating bark for frogs and reptiles 
•	 Targeted reptile searches in six 1 ha plots. This included turning rocks and logs, raking leaf 

litter, inspecting decorticating bark and observing movement around logs and rock outcrops 
•	 Fauna habitat assessments using five 1000 m2 (100 x 10-metre transects) plots within the 

subject site. Data collected included general site features, disturbance history, vegetation 
structure and floristics, hollow resources, critical habitat features and potential for 
threatened species occurrence 

•	 Koala habitat assessments recording the number of Koala feed tree stems/species with a 
diameter at breast height greater than 100 millimetres within five habitat assessment plots 

•	 Road-kill sampling. This was done on three occasions by driving the alignment in a 
northbound and southbound direction at a maximum speed of 80 km/h, and recording all 
road-killed fauna observed where possible 

•	 Assessing the width of canopy gaps along the New England Highway within the study area. 
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•	 25 cameras plus bait stations were installed on both sides of the highway for a period of 24 
nights. 

Aquatic ecology 
Aquatic assessments were carried out at Brickyard Creek and the tributary of Brickyard Creek. 
The aquatic assessments recorded: 
•	 Channel features, including fringing vegetation and overhanging tree roots 
•	 Instream habitat, including bed substrate and coarse woody debris 
•	 Riparian features, including type and extent of riparian vegetation, and bank width and 

slope. 
In addition, Cardno (2013) carried out an aquatic assessment that included an assessment of 
water quality, aquatic habitat, macrophytes, macroinvertebrates and fish. The findings of this 
assessment are considered in this chapter. 

6.1.2  Existing environment  

  Terrestrial flora 

 Vegetation communities 

Hewlett Hunter  (2012) mapped the vegetation of  the study area during the  route options  study,  
and identified 10 native vegetation communities.  Of these communities, seven were mapped 
within the current  study area.  
The observed distribution of vegetation communities in the study area was  generally consistent  
with the vegetation mapping by Hewlett Hunter  (2012).  The mapping was refined after  ground  
truthing (refer  to Figure 3-10 in the Flora and Aquatic Assessment 2015, Appendix C). Nine  
different native vegetation communities (including subsets of  the 10  communities mapped by  
Hewlett Hunter in 2012)  and one exotic-dominated community were mapped in the current  study 
area.  The vegetation types, condition and areas  are presented in Table 6-1  and shown in Figure  
6-2.  
 
Two of  the vegetation communities mapped by Hewlett  Hunter  (2012) were not sampled: C10b  
Black Pine –  Caley’s Ironbark Shrubby  Woodland, and C10c Dry  Rainforest. These two map units  
are present in very small areas within the current  study area, and both had  been subject  to a  
recent intense burn,  making adequate flora survey impossible.  The observations of Hewlett  
Hunter  (2012) have been relied upon to  describe  and assess these two communities in this REF.   

Table 6-1: Ground-truthed vegetation communities identified in the study area 

Vegetation community Condition 

Area of 
condition 
type mapped
within study 
area 

Total area of 
vegetation
community
within study
area (ha) 

Fuzzy Box – Ribbon Gum – Blakely's 
Red Gum grassy woodland (C2) 

Moderate 6.02 6.02 

Derived native grassland (C4a) Poor 7.24 7.24 

Carex Fen (C6) Moderate 2.21 2.21 

Broad-leaved Stringybark – Rough-
barked Apple – Blakely's Red Gum open 
forest (C7) 

Good 24.12 38.50 

Moderate 13.37 

Poor 1.01 
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Vegetation community Condition 

Area of 
condition 
type mapped
within study 
area 

Total area of 
vegetation
community
within study
area (ha) 

Blakely's Red Gum – Rough-barked 
Apple - Fuzzy Box grassy woodland 
(C8) 

Good 4.40 12.63 

Moderate 7.99 

Poor 0.23 

Broad-leaved Stringybark – Mountain 
Banksia - Apple Box open forest (C9) 

Good 13.40 18.50 

Moderate 3.73 

Poor 1.37 

Rock Outcrop Shrubland (C10a) Good 1.66 2.42 

Moderate 0.76 

Black Pine – Caley's Ironbark Shrubby 
Woodland (C10b) 

Good 0.13 0.13 

Dry Rainforest (C10c) Good 0.09 0.09 

Total native vegetation 87.73 
Exotic dominated grassland (C4b-d) Poor 11.09 11.09 

Total all vegetation (ha) 98.82 
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A total of 234 plant species were recorded in the  study area during t he most  recent  
survey. These comprised 195 local native species and 39 exotic  species.  One 
species recorded in the study area is listed as a threatened species under  the 
Environment Protection  and Biodiversity Conservation Act 1999  (EPBC Act) and  
Threatened Species Conservation Act 1995  (TSC Act): Acacia pycnostachya  (Bolivia  
Wattle).  This species is discussed further in Section 6.3.3.  
 
Three of  the 39 exotic species recorded in the study  area are listed as noxious  
weeds in the Tenterfield Shire Council Local Control Authority area: Opuntia stricta  
(Prickly Pear), Rosa rubiginosa  (Briar Rose) and Rubus anglocandicans  (Blackberry).  

 Terrestrial fauna 

In general, the proposal area does not contain high quality habitat resources. The 
terrestrial fauna survey found that: 

•	 There is one fauna habitat type in the proposal area – Woodland with a grassy 
understorey 

•	 Potential sheltering habitat (that is, hollow-bearing trees (HBTs), hollow logs 
and large rock outcrops, caves or overhangs), are rare or absent 

•	 There are several areas of scree slope, ranging up to 50 x 30 m. These provide 
shelter for a variety of reptiles and small mammals 

•	 Melaleuca spp, winter-flowering eucalypts, Allocasuarina spp. and epiphytes 
are absent 

•	 Acacia spp., Banksia spp., decorticating bark and fleshy fruit are present but 
the latter was recorded at one site only and decorticating bark is limited in 
occurrence and quality, although it would provide shelter for small reptiles 

•	 Tree or shrub Acacia spp. are present in the mid-storey at all plots and Banksia 
spp. are the dominant mid-storey species at the southern end of the proposal 
area 

•	 Bat roosting habitat is limited to decorticating bark at three plots (plots 1, 3 and 
4). The subject site does not contain a flying fox camp, large stick nests, 
burrows or diggings, glider sap trees or obvious feeding signs. 

•	 Wallaby and possum scats are common. 

Based on the results of this survey, the highest quality habitat for vertebrate fauna in 
the study area occurs in the Crown reserve to the west of Brickyard Creek, the 
riparian zone of Brickyard Creek, the Travelling Stock Reserve at the northern end 
and west of the proposal area, and the stand of mountain banksia south of the 
proposal area. These areas support den sites for spotted-tailed quoll and 
insectivorous bats (in the form of overhangs and rock crevices), abundant arboreal 
hollows, mature trees and a diversity of blossom-producing species. Mountain 
banksia provides an important autumn blossom resource for petaurid gliders. The 
proposal area has some habitat value but is edge-affected, has limited arboreal 
hollows and has been subject to previous clearing. The northern third of the proposal 
area is dominated by regrowth vegetation of limited ecological value, apart from a 
small number of juvenile Ribbon Gum (E. viminalis), a primary Koala food tree (see 
below). 
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The five sample plots contained 81 trees with a diameter at breast height greater 
than 100 millimetres. None of the sample plots contained primary Koala feed trees; 
however, 29 per cent of trees were secondary feed trees (Fuzzy box and Blakely’s 
Red Gum) and 26 per cent were supplementary feed trees (broad-leaved 
stringybark). A small number of regrowth E. viminalis, a primary koala feed tree, 
occur at the quarry near the northern end of the proposal area. 

Over 150 vertebrate species were recorded during the targeted field survey and 
surveys undertaken by Cardno (2013). Avifauna is particularly diverse with 89 
species recorded during the two surveys. Fourteen species of frog have been 
recorded by both surveys. Amphibian diversity was similar to that expected given the 
geographic location and variety and condition of aquatic habitats. The study area 
supports a diversity of reptiles, with 20 species recorded during the two surveys. The 
reptile fauna is comprised of representatives from most groups, although snake 
diversity was low. , Thirty-nine species of mammal were recorded by both surveys 
which included a high density of Common Brushtail Possums. Nine introduced 
species were recorded, eight of which were mammals. 

 Terrestrial fauna species 

 Crossing zones for gliders 

Three crossing zones for gliders were identified within the proposal area. The gap 
width ranged from 10 to 20 m across all zones. Based on the measured glide heights 
and gap widths, gliders would be able to cross at various points in each of the three 
zones. Using a worst-case scenario (that is, a maximum gap of 20 m, lowest glide 
height 15 m and glide angle of 30 degrees) squirrel and sugar gliders would cross the 
carriageway at about 6 m high and land 4 m above the ground. In areas where there 
is a high embankment, on the eastern side of the highway, individuals may land at 
the base of trees or on the ground. 

 Aquatic Fauna 

 Tributary of Brickyard Creek 

The tributary  of  Brickyard Creek lies parallel to the north-western boundary  of the  
proposal area.  It contains small pools connected by a narrow creek.  The creek was  
slow flowing during the 2013 surveys. No flow was observed during 2014 surveys,  
though some stagnant water  was present in small pools at various points along t he 
tributary.  The water appeared relatively clear during the 2013 survey period, with no 
obvious signs of water pollution.  The creek bed substrate was  sandy with cobbles,  
pebbles,  gravel and some silt. Coarse woody debris was  found instream and large 
boulders were present on the channel banks in places.  Instream emergent aquatic  
vegetation was present in parts of  the channel. Several drainage lines lie upslope of  
the creek and drain directly to it.  These drainage lines pass below the New England 
Highway through pipe culverts and convey roadside runoff  and upslope runoff.   
 
Cardno (2013b)  classified the creek as minimal  to moderate  fish habitat (Class 2 or  
Class 3) using Fairfull and Witheridge (2003). Based  on the assessment undertaken  
by Hyder  in 2014,  the creek would be considered a Class 3 waterway.  The riparian 
zone contained Acacia shrubs,  grasses and herbs, with occasional Eucalypts. DPI  
(2013) advise for Class 2-3 waterways, a riparian zone of 50m is  applicable and for  
Class 3-4 waterways, a riparian zone of 10-50m is applicable. It  can therefore be  
assumed that  the riparian zone for this waterway  is a maximum of 50m.   
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Brickyard Creek passes  below the New England Highway about 600  m  north-east of  
the proposal area.  The highway crosses  the creek via a bridge with concrete pylons.  
The creek  flows in a north-westerly direction.   
 
The creek is highly degraded and modified with a muddy substrate predominantly of  
silt, with sand and  finer  clay also present.  The December 2014 survey findings were 
consistent with the previous assessment by Cardno in 2013. In particular:  

•	 The creek had a stagnant stream flow, despite recent rain 
•	 The visibility of the water was poor, though there were no obvious signs of 

water pollution such as foaming or proliferation of algae 
•	 Instream vegetation that would provide habitat for fish is present 
•	 Snags are present in the channel and there are overhanging vegetation and 

exposed tree roots on the channel banks which would provide shelter and 
breeding habitat for fish. 

Cardno (2013b)  classified  the creek as minimal  to moderate  fish habitat (Class 2 or  
Class 3) using Fairfull and Witheridge (2003). Based on the assessment undertaken  
by Hyder  in 2014,  the creek would also be considered a Class 2 or Class 3 
waterway.   
 
The riparian zone contains  grassy eucalypt woodland with occasional willows (Salix  
spp.), particularly downstream of the bridge. As discussed above, DPI  (2013) advises  
that a riparian zone of 50  m  is applicable for Class 2–3 waterways, and 10 to 50 m  
for Class 3–4 waterways.  It can therefore be assumed that the riparian zone for  this  
waterway is a maximum  of 50  m.  

6.1.3  Species, populations  and communities of conservation significance  

 Threatened ecological communities 

Hewlett Hunter (2012) identified three threatened ecological communities (TECs) 
listed under the EPBC Act and/or TSC Act within the study area (refer to Table 6-2). 
The TECs encompass all or part of the mapped areas of six of the vegetation 
communities in the study area. 

Table 6-2: Listed threatened ecological communities 
Threatened ecological
community 

EPBC Act 
status 

TSC Act 
status 

Hewlett Hunter (2012)
mapped vegetation
community 

White Box Yellow Box 
Blakely’s Red Gum grassy 
woodlands and derived 
native grasslands (EPBC 
Act) 
White Box Yellow Box 
Blakely’s Red Gum 
woodlands (TSC Act) 

Critically 
endangered 

Endangered Parts of: 
C4a: Derived 
Grassland (Red Grass 
– Wiregrass) 
C7: Broad-leaved 
Stringybark – Rough-
barked Apple – 
Blakely's Red Gum 
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Threatened ecological
community 

EPBC Act 
status 

TSC Act 
status 

Hewlett Hunter (2012)
mapped vegetation
community 

C8: Blakely's Red 
Gum – Rough-barked 
Apple – Fuzzy Box 

Ribbon Gum – Mountain 
Gum – Snow Gum grassy 
open forest/woodland of the 
New England Tableland 
Bioregion 

Not listed Endangered Parts of: 
C2: Fuzzy Box – 
Ribbon Gum – 
Blakely's Red Gum 
C4a: Derived 
Grassland (Red Grass 
– Wiregrass) 
C8: Blakely's Red 
Gum – Rough-barked 
Apple – Fuzzy Box 
C9: Broad-leaved 
Stringybark – 
Mountain Banksia – 
Apple Box 

Montane Peatlands and 
Swamps of the New 
England Tableland, NSW 
North Coast, Sydney Basin, 
South East Corner, South 
Eastern Highlands and 
Australian Alps 

Not listed Endangered C6: Carex Fen 

A review of the extent and boundaries of each TEC in the study area was undertaken 
following analysis of the mapping and field data. The boundaries of the TECs that 
occur in the study area are not distinct, and both White Box Yellow Box Blakely’s Red 
Gum Woodland and Ribbon Gum – Mountain Gum – Snow Gum grassy open 
forest/woodland encompass several different mapped vegetation types, making 
delineation of TECs within the study area difficult. These two communities appear to 
be intergrading in the north-west of the study area. The TECs within the study area 
were mapped (refer to Figure 6-2 and Figure 3-9 in the Flora and Aquatic 
Assessment 2015, Appendix C) based primarily on canopy species and vegetation 
structure, with condition criteria also used to determine the extent of White Box – 
Yellow Box – Blakely’s Red Gum Grassy Woodland and Derived Native Grassland as 
defined under the EPBC Act. The area and location of each TEC is shown in Table 6
3. 

Table 6-3: Threatened ecological communities in the study area 
Threatened ecological
community 

Conservation 
status 

White Box Yellow Box 
Blakely’s Red Gum grassy 
woodlands and derived native 
grasslands 

Critically 
Endangered 
(EPBC Act) 

White Box Yellow Box 
Blakely’s Red Gum woodland 
(includes areas mapped as the 

Endangered 
(TSC Act) 

Extent/location in the study 
area 

9.81 hectares mapped on 
lower slopes and flats in the 
north-east of the study area 

15.26 hectares mapped on 
lower slopes and flats in the 
north-east of the study area 
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Threatened ecological
community 

Conservation 
status 

Extent/location in the study 
area 

EPBC Act listed community) 

Ribbon Gum – Mountain Gum 
– Snow Gum grassy open 
forest/woodland of the New 
England Tableland Bioregion 

Endangered 
(TSC Act) 

9.65 hectares mapped in the 
north-east of the study area 

Montane Peatlands and 
Swamps of the New England 
Tableland, NSW North Coast, 
Sydney Basin, South East 
Corner, South Eastern 
Highlands and Australian Alps 

Endangered 
(TSC Act) 

2.21 hectares mapped along 
the drainage line in the south
west of the study area 

 Threatened flora species 

A search of the Department of  the Environment Protected Matters Search Tool and  
the NSW Bionet  Wildlife Atlas found 21 t hreatened flora s pecies known or likely  to 
occur within 10 km  of  the study area, including 18  species listed under  the EPBC Act  
and 19 species listed under  the TSC Act.  Two species are considered to  have a 
moderate likelihood of occurrence in the study area based on the presence of  
potential habitat, and one species was identified within the study area: Bolivia Wattle 
(Acacia pycnostachya).  
 
Acacia pycnostachya  is listed as vulnerable under the EPBC Act  and TSC  Act. A  
large population of  the species was recorded in the centre of  the study area, with the  
majority of the population occupying a large  granite slab upslope of  the highway  
(refer  Figure 6-3).  The population extends downslope across the highway, with 
scattered occurrences on the steep slope to the north-west.  The population was  
observed to extend  further south-east into the Bolivia Hill Nature Reserve,  with plants  
visible from the boundary.  
 
A total of 451 plants of  Acacia pycnostachya  were recorded in the study area, with 
421 plants upslope of the highway and 30 downslope. Based on the pattern of  
distribution of  the surveyed populations, the species appears to be dispersing down 
the  slope through seed transportation.   
 
Two other threatened flora species are considered to have a moderate likelihood of  
occurrence in the study area:  
•	 Bolivia Riceflower (Pimelea venosa) – endangered under the TSC Act and 

EPBC Act 
•	 Austral Toadflax (Thesium australe) – vulnerable under the TSC Act and EPBC 

Act. 
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A total of 29 threatened fauna species and 11 migratory  fauna species were recorded 
or predicted to occur with 10 km  of the proposal area, based on searches of the  
Bionet Database and from  the Protected Matters  Search Tool. An additional 10 
threatened species were considered on the basis  of habitat present and  geographic  
location.  The likelihood of occurrence of  threatened and migratory species  was  
assessed using information gathered on the type,  structure and condition of habitat,  
targeted field survey  and  published information on habitat requirements.  
 
The assessment of occurrence identified 23  threatened and four migratory  species  
that are either  known to occur, or have a moderate or high likelihood of occurring  
within the study area (refer  to Table 6-4  and Figure 6-4). Eleven threatened and one  
migratory species are known to occur within the study area, two threatened species  
and three migratory species have a high likelihood of occurrence and ten  threatened  
species have a moderate likelihood of occurrence. Species with a low likelihood of  
occurrence have not been considered  further.  These species either do not occur in 
the locality or do not utilise the type of habitats present.   

Table 6-4: Threatened fauna species known or with a high or moderate likelihood of 
occurrence in the study area 

Common name EPBC Act 
Status 

TSC Act 
Status 

Likelihood of 
occurrence in 
study area 

Spotted-tailed Quoll (Dasyurus 
maculatus) 

Endangered Vulnerable Known 

Koala (Phascolarctos cinereus) Vulnerable Vulnerable Moderate 
Squirrel Glider (Petaurus 
norfolcensis) 

Not listed Vulnerable Moderate 

Grey-headed Flying-fox (Pteropus 
poliocephalus) 

Vulnerable Vulnerable Moderate 

Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris) 

Not listed Vulnerable Known 

Eastern False Pipistrelle 
(Falsistrellus tasmaniensis) 

Not listed Vulnerable Moderate 

Eastern Bentwing-bat (Miniopterus 
schreibersii oceanensis) 

Not listed Vulnerable Known 

Eastern Cave Bat (Vespadelus 
troughtoni) 

Not listed Vulnerable High 

Beccari’s Freetail bat (Mormopterus 
beccarii) 

Not listed Vulnerable Moderate 

Powerful Owl (Ninox strenua) Not listed Vulnerable Moderate 
Barking Owl (Ninox connivens) Not listed Vulnerable Moderate 
Masked Owl (Tyto novaehollandiae) Not listed Vulnerable Known 
Little Eagle (Hieraaetus 
morphnoides) 

Not listed Vulnerable Known 

Glossy Black-Cockatoo 
(Calyptorhynchus lathami) 

Not listed Vulnerable Known 

Little Lorikeet (Glossopsitta pusilla) Not listed Vulnerable Known 
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Common name EPBC Act 
Status 

TSC Act 
Status 

Likelihood of 
occurrence in 
study area 

Brown Treecreeper (eastern 
subspecies) (Climacteris picumnus 
victoriae) 

Not listed Vulnerable 
Known 

Grey-crowned Babbler 
(Pomatostomus temporalis) 

Not listed Vulnerable Moderate 

Speckled Warbler (Chthonicola 
sagittata) 

Not listed Vulnerable Known 

Regent Honeyeater (Anthochaera 
phrygia) 

Endangered Endangered Moderate 

Painted Honeyeater (Grantiella 
picta) 

Not listed Vulnerable Moderate 

Varied Sitella (Daphoenositta 
chrysoptera) 

Not listed Vulnerable High 

Scarlet Robin (Petroica boodang) Not listed Vulnerable Known 
Diamond Firetail (Stagonopleura 
guttata) 

Not listed Vulnerable Known 

Fork-tailed Swift (Apus pacificus) Migratory Not listed High 
White-throated Needletail 
(Hirundapus caudacutus) 

Migratory Not listed High 

Rainbow Bee-eater (Merops 
ornatus) 

Migratory Not listed High 

Satin Flycatcher (Myiagra 
cyanoleuca) 

Migratory Not listed Known 

Nine threatened species were recorded during the survey, including eight species of 
bird and one species of mammal: 
•	 Five species were recorded within the proposal area – Little Eagle, Masked 

Owl, Speckled Warbler, Scarlet Robin and Diamond Firetail 
•	 One species was recorded immediately adjacent the proposal area – Little 

Lorikeet 
•	 Three species were recorded within the study area west of the proposal area – 

Glossy Black Cockatoo, Brown Treecreeper and Spotted-tailed Quoll. 

In addition, potential little eagle and diamond firetail nests were recorded west of the 
subject site. Spotted-tailed quoll was recorded at two camera stations, both on 
private property west of the proposal area. The two records occurred 15 minutes 
apart on the same evening and are most likely the same individual. Six threatened 
fauna species were recorded during the route selection surveys by Cardno (2013). 
These included Little Eagle, Diamond Firetail, Brown Treecreeper, Spotted-tailed 
Quoll, Eastern Bentwing-bat and Yellow-bellied Sheathtail-bat. 
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Figure 6-4 Locations of threatened fauna recorded during the targeted survey 
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A search of the Department of the Environment (DoE) Protected Matters Search Tool 
and the Department of Primary Industries Fisheries Records Viewer found four 
threatened aquatic fauna species known or likely to occur within 10 km of the study 
area, including three species listed under the Fisheries Management Act and one 
species listed under the EPBC Act. Three species are considered to have a low 
likelihood of occurrence in the study area. One species, the Purple Spotted 
Gudgeon, is considered to have a moderate likelihood of occurrence in the tributary 
of Brickyard Creek. 

6.1.4  Potential impacts  
 Terrestrial flora 

The proposal would have the following impacts on biodiversity: 
•	 Loss of native vegetation, including threatened ecological communities. Up to 

11.05 hectares of native vegetation is mapped within the proposal area. For the 
purposes of impact assessment, it is assumed that all vegetation in the 
proposal area would be cleared. There may be opportunities to reduce this 
clearance area in detailed design. The areas of each vegetation community 
that occur within the study area are listed in Table 6-5 

•	 Loss of up to 2.54 hectares of threatened ecological communities listed under 
the EPBC Act and/or the TSC Act. The areas of each TEC that occur within the 
study area are listed in Table 6-6 

•	 Edge effects associated with the creation of new areas of road edge, including 
weed invasion, altered hydrology and increased sedimentation and runoff. Most 
areas of vegetation adjoining the road are already disturbed 

•	 Increased risk of weeds and pathogens spreading into adjacent areas 
•	 Loss of potential habitat for threatened flora species including Bolivia Wattle 

(Acacia pycnostachya). The proposal would not result in any direct impacts on 
the population of Acacia pycnostachya in the study area, but there may be 
indirect impacts from shading by the proposed bridge, which may impact up to 
eight individuals 

•	 Alteration and degradation of aquatic habitats resulting from construction of an 
access track beside the waterway. 

Table 6-5: Impacts on vegetation communities 

Vegetation community Condition 
Area within 
study area 
(ha) 

Area to be 
cleared (the 
proposal area) 
(ha) 

Fuzzy Box – Ribbon Gum – 
Blakely's Red Gum grassy 
woodland (C2) 

Moderate 6.02 0.11 

Derived native grassland (C4a) Poor 7.24 0 
Carex Fen (C6) Moderate 2.21 0.01 
Broad-leaved Stringybark – 
Rough-barked Apple – 
Blakely's Red Gum open forest 
(C7) 

Good 24.12 5.28 

Moderate 13.37 2.43 

Poor 1.01 0 

Blakely's Red Gum – Rough- Good 4.40 0.68 

Bolivia Hill Upgrade 
Review of Environmental Factors 

87 



 

  
 

 
 

 
 

   

   

  
  

  

   

   

   

 
 

   

   

  
  

   

    
    

 
 

   

    
     

 
 

 
 

 
 

 
 
 

 
 

 

 
 

 

 
 

 
 

  

 

   
  

 
 

  
 

 
 

 
   

  
  

 

 
 

  

 
  

 

 

 
 

  

    
    

   
 

 

Vegetation community Condition 
Area within 
study area 
(ha) 

Area to be 
cleared (the 
proposal area) 
(ha) 

barked Apple – Fuzzy Box 
grassy woodland (C8) 

Moderate 7.99 1.07 

Poor 0.23 0.23 

Broad-leaved Stringybark – 
Mountain Banksia – Apple Box 
open forest (C9) 

Good 13.40 0.71 

Moderate 3.73 0.52 

Poor 1.37 0 

Rock Outcrop Shrubland 
(C10a) 

Good 1.66 0.01 

Moderate 0.76 0 

Black Pine – Caley's Ironbark 
Shrubby Woodland (C10b) 

Good 0.13 0 

Dry Rainforest (C10c) Good 0.09 0 
Total native vegetation (ha) 87.73 11.05 
Exotic dominated grassland 
(C4b-d) 

Poor 11.09 5.37 

Total of all vegetation (ha) 98.82 16.42 
Note: Area to be cleared is subject to further refinement at Detailed Design. 

Table 6-6: Impacts on threatened ecological communities 

Threatened ecological
community 

Conservation 
status 

Area within 
the study
area (ha) 

Area to be 
cleared within 
the proposal
area (ha) 

White Box Yellow Box 
Blakely’s Red Gum grassy 
woodlands and derived native 
grasslands 

Critically 
Endangered 
(EPBC Act) 

9.81 0.8 

White Box Yellow Box 
Blakely’s Red Gum woodland 
(includes areas mapped as the 
EPBC Act listed community) 

Endangered 
(TSC Act) 

15.26 1.87 (includes 
0.8 ha mapped 
as EPBC Act 
listed 
community) 

Ribbon Gum – Mountain Gum 
– Snow Gum grassy open 
forest/woodland of the New 
England Tableland Bioregion 

Endangered 
(TSC Act) 

9.65 0.66 

Montane Peatlands and 
Swamps of the New England 
Tableland, NSW North Coast, 
Sydney Basin, South East 
Corner, South Eastern 
Highlands and Australian Alps 

Endangered 
(TSC Act) 

2.21 0.01 

Total of all vegetation (ha) 27.12 2.54 
Note: Area to be cleared is subject to further refinement at Detailed Design. 
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Assessments of significance under the TSC Act and significant impact assessments 
under the EPBC Act were undertaken for all threatened species, populations and 
communities recorded or considered to have a high to moderate likelihood of 
occurrence in the study area. The assessments concluded that the proposal would 
not have a significant impact on any of the threatened species, populations or 
communities considered. Therefore, a species impact statement or a referral to the 
Australian Government Minister for the Environment would not be required. 

 Terrestrial fauna 

The proposal would have a number of direct and indirect impacts on threatened 
fauna. These are presented below. 

 Habitat removal 

The proposal would remove about 11 hectares of open forest and  woodland habitat.  
Most of the habitat  removed adjoins the existing New England Highway and consists  
of open woodland dominated by Broad-leaved Stringybark (Eucalyptus caliginosa) 
with some areas of  regrowth Rough-barked Apple (Angophora floribunda). The 
proposed access  road would follow an existing track through fragmented open forest  
on the creek  flat and a small area of open woodland. Creek  flat  habitat has been 
previously cleared and used for  grazing. Ancillary  facilities would be situated in 
already cleared land.  With the exception of open forest on the creek  flat, the habitat  
affected by  the proposal  is of  lower  quality than  in the adjacent Crown reserve.  
 
Habitat  to be removed includes a number of  key resources  for  threatened fauna,  
including: several  hollow-bearing t rees; important nectar and  fruit trees, such as  
rough-barked apple and mistletoe which occur  throughout  the proposal area, and  
mature Blakely’s Red Gum which occurs on the creek  flat;  and scree slopes and 
large woody debris that  provide refuge for a variety of common reptiles.   
 
However, the scale of habitat  removal associated  with the proposal is minor  in a local  
context. Although clearing (and  fragmentation) of  habitat is prevalent on the New  
England tablelands the proposal would have a small impact on the  total area of  
similar habitat in the locality and region.  

 Edge effects 

Most of the habitat affected by the proposed upgrade is already edge-affected,  
although the impact of edge effects is not obvious due to the open nature  of  
vegetation. Although the  proposal would create a new forest edge on the downslope 
side of  the proposal area,  the impact of edge effects would be buffered by  the site’s  
history of disturbance. Most of  the subject  threatened species are predicted to  
tolerate the magnitude of edge effects likely to occur in the proposal area.  Most of the 
subject species are mobile and capable of  using and moving across edge-affected 
habitat. Several species  were recorded in edge-affected areas, including Speckled  
Warbler, Diamond Firetail, Scarlet Robin, Spotted-tailed Quoll and Masked  Owl.   
 
Of the threatened species,  the Border  Thick-tailed Gecko may be most susceptible to  
edge effects. Despite the risk  of potential impacts  on geckoes,  that species has a low  
likelihood of occurrence in the proposal area and edge effects are therefore unlikely.   
 
The proposed clearing is unlikely to create substantial edge effects on  the adjacent  
habitat.     
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The proposal would add to the barrier already created by the existing New England 
Highway by increasing the width of cleared land over a distance of 1.7 km. increased 
width would be most pronounced in areas where the proposed highway alignment 
deviates from the existing alignment. The construction of a 320 metre bridge may 
reduce barrier effects for a range of birds, mammals and reptiles, although 
remediation of the unused section of highway would be required to maximise 
benefits. Impacts on threatened fauna are unlikely as most of the subject species are 
highly mobile and regularly use fragmented landscapes where gaps exceed those 
associated with the proposal. 

 Road strike 

Road-killed fauna was recorded within the proposal area during the site  visits.  The  
Atlas of NSW  Wildlife also includes numerous records of  road-killed Spotted-tailed  
Quoll south of the proposal area.  The volume of traffic  is expected to remain  
Consistent with the intended posted speed of the  road increased from 80 to 100 
km/h, and  truck speed limit  for northbound  vehicles increasing from  60 to 80 km/h.   
 
This increase in speed could potentially  increase road strike risk  for all species  
including the Spotted-tailed Quoll. Quolls are exposed to road strike when 
scavenging along the highway or moving through their  home range.  
 
Although road strike would affect  many species in the study area, impacts  on  
Spotted-tailed Quoll  are of primary concern. Bolivia Hill reaches its peak  south of  the 
proposal area  and an east–west ridge joins  the highway in that area.  Terrain in the 
proposal area is  not  conducive to dispersal  movement but  foraging individuals may  
occasionally  cross.   

  Fauna listed under the Threatened Species Conservation Act 1995 

The seven-part test under Section 5A of the EP&A Act was applied to 24 fauna 
species listed under the Threatened Species Conservation Act 1995 (Table 6-7). 
Though the Border Thick-tailed Gecko was considered to have a low likelihood of 
occurrence in the study area, a seven-part test was undertaken due to the presence 
of low quality habitat for this species that would be impacted by the proposal. The 
test concludes that the proposal would not have a significant effect on threatened 
species and therefore a species impact statement is not required. The Section 5A 
assessment was based on an assumption that the management measures proposed 
in Section 6 of the report by Sandpiper Ecological (2015) would be applied. The 
proposed management measures are regarded as viable in the present context and 
their application is expected to reduce the impact of the proposal on threatened 
fauna within the study area. The measures proposed are either standard components 
of other highway upgrade projects or have become accepted means of reducing the 
impact of development on threatened fauna. 
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Table 6-7: Impacts on threatened fauna species listed under the TSC Act 

Common name 
TSC Act 
Status 

Likelihood of 
occurrence 
in study area 

Likely impacts 

Border Thick-tailed Gecko 
(Uvidicolus phyrurus) 

Vulnerable Low Removal of about 5.5 
ha of marginal quality 
habitat 

Spotted-tailed Quoll 
(Dasyurus maculatus) 

Vulnerable Known Removal of about 11 
ha of suitable foraging 
habitat; increased risk 
of road strike 

Koala (Phascolarctos 
cinereus) 

Vulnerable Moderate Removal of about 11 
ha of habitat 
containing primary, 
secondary or 
supplementary feed 
trees for koalas 

Squirrel Glider (Petaurus 
norfolcensis) 

Vulnerable Moderate Removal of about 11 
ha of suitable habitat 

Grey-headed Flying-fox 
(Pteropus poliocephalus) 

Vulnerable Moderate Removal of about 11 
ha of suitable foraging 
habitat with blossoms 
available in most 
seasons 

Yellow-bellied Sheathtail-bat 
(Saccolaimus flaviventris) 

Vulnerable Known Removal of about 11 
ha of suitable foraging 
habitat for 
insectivorous bats. 

Eastern False Pipistrelle 
(Falsistrellus tasmaniensis) 

Vulnerable Moderate 

Eastern Bentwing-bat 
(Miniopterus schreibersii 
oceanensis) 

Vulnerable Known 

Eastern Cave Bat 
(Vespadelus troughtoni) 

Vulnerable High 

Beccari’s Freetail bat 
(Mormopterus beccarii) 

Vulnerable Moderate 

Powerful Owl (Ninox strenua) Vulnerable Moderate Removal of about 11 
ha of suitable foraging 
habitat for large forest 
owls. 

Barking Owl (Ninox 
connivens) 

Vulnerable Moderate 

Masked Owl (Tyto 
novaehollandiae) 

Vulnerable Known 

Little Eagle (Hieraaetus 
morphnoides) 

Vulnerable Known Removal of about 11 
ha of suitable foraging 
habitat for the resident 
pair, and increased 
noise and disturbance 
during construction. 

Glossy Black-Cockatoo 
(Calyptorhynchus lathami) 

Vulnerable Known Removal of 11 ha of 
habitat, none of which 
contains potential 
foraging habitat, 
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Common name 
TSC Act 
Status 

Likelihood of 
occurrence 
in study area 

Likely impacts 

potential nest sites or 
likely roosting habitat. 

Little Lorikeet (Glossopsitta 
pusilla) 

Vulnerable Known Removal of 11 ha of 
low-moderate quality 
foraging habitat and 
limited nesting habitat. 

Brown Treecreeper (eastern 
subspecies) (Climacteris 
picumnus victoriae) 

Vulnerable Known Removal of 11 ha of 
potential foraging 
habitat for woodland 
birds. This includes 
potential breeding 
habitat for Varied 
Sitella, Scarlet Robin, 
Speckled Warbler and 
Diamond Firetail. 

Grey-crowned Babbler 
(Pomatostomus temporalis) 

Vulnerable Moderate 

Speckled Warbler 
(Chthonicola sagittata) 

Vulnerable Known 

Varied Sitella (Daphoenositta 
chrysoptera) 

Vulnerable High 

Scarlet Robin (Petroica 
boodang) 

Vulnerable Known 

Diamond Firetail 
(Stagonopleura guttata) 

Vulnerable Known 

Regent Honeyeater 
(Anthochaera phrygia) 

Endanger 
ed 

Moderate Removal of 11 ha of 
potential foraging 
habitat for threatened 
honeyeaters. 

Painted Honeyeater 
(Grantiella picta) 

Vulnerable Moderate 

  
 

Fauna listed under the Environment Protection and Biodiversity Conservation Act 
1999 
An assessment of significance for nationally listed endangered and vulnerable fauna 
species under the EPBC Act (Table 6-8) concluded that the extent of habitat removal 
and disturbance required for the proposal would not have a significant impact, due to: 
•	 The small area of habitat to be cleared and presence of equal or better quality 

habitat in the adjacent Crown reserve and Bolivia Hill Nature Reserve 
•	 The small scale of impact on key habitat resources, such as potential den sites, 

key food plants and high quality hollows 
•	 The quality of habitat affected and presence of historical disturbance, which 

has included fragmentation, edge effects, grazing and altered fire regime 
•	 The absence of both key habitat resources and evidence that the subject 

species utilise the proposal area 
•	 The high mobility of some species and their ability to cross small forest gaps 
•	 The ability to mitigate impacts through concept and detailed design. 

Impacts on migratory species under the EPBC Act would be negligible and habitat 
within the proposal area is not regarded as ‘important habitat’ as defined by the 
Australian Department of the Environment (2013). Of potential concern is removal of 
habitat used by the Satin Flycatcher during northern migration. The area of habitat 
that would be affected is small in a local context and its removal would not disrupt 
migration. 
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Table 6-8: Impacts on threatened fauna species listed under the EPBC Act 

Common name EPBC Act 
Status 

Likelihood of 
occurrence in 
study area 

Likely impacts 

Collared Delma (Delma 
torquata) 

Vulnerable Low 

Border Thick-tailed Gecko 
(Uvidicolus phyrurus) 

Vulnerable Low Removal of about 
11 ha of low 
quality habitat 

Spotted-tailed Quoll 
(Dasyurus maculatus) 

Endangered Known Removal of about 
11 ha of suitable 
foraging habitat; 
increased risk of 
road strike 

Koala (Phascolarctos 
cinereus) 

Vulnerable Moderate Removal of about 
11 ha of suitable 
habitat 

Grey-headed Flying-fox 
(Pteropus poliocephalus) 

Vulnerable Moderate Removal of about 
11 ha of suitable 
foraging habitat 
dominated by 
autumn and 
winter flowering 
eucalypts 

Regent Honeyeater 
(Anthochaera phrygia) 

Endangered Moderate Removal of 11 ha 
of potential 
foraging habitat 

Fork-tailed Swift (Apus 
pacificus) 

Migratory High Removal of about 
11 ha of suitable 
foraging habitat 
for migratory 
birds. The habitat 
to be cleared is 
not considered 
‘important’ as per 
the EPBC 
definition for 
migratory 
species. 

White-throated Needletail 
(Hirundapus caudacutus) 

Migratory High 

Rainbow Bee-eater (Merops 
ornatus) 

Migratory High 

Satin Flycatcher (Myiagra 
cyanoleuca) 

Migratory Known 
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6.1.5  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-9 would be 
implemented before and during construction of the proposal to avoid, mitigate and 
offset impacts on biodiversity. 

Table 6-9: Proposed safeguards and management measures for biodiversity 

Impact Environmental 
safeguards 

Responsibility Timing 

Impacts on 
threatened 
flora and 
fauna 
species 

The construction environmental 
management plan (CEMP) in 
accordance with Biodiversity 
Guidelines, Protecting and 
managing biodiversity on RMS 
projects would include the 
following: 
• A map clearly showing 

vegetation clearing 
boundaries and sensitive 
areas/no-go zones 

• A site walk-over with site 
personnel including Roads 
and Maritime 
representatives to confirm 
clearing boundaries before 
the start of work. Clearing 
boundaries and location of 
exclusion zone fencing are 
marked out accurately with 
a surveyor and an ecologist 
due to the sensitive nature 
of Bolivia Wattle population 

• Marking (for example, with 
flagging tape) of the 
clearing boundary and 
habitat features to be 
protected 

• A procedure for a suitably 
qualified ecologist to carry 
out pre-clearing flora and 
fauna surveys immediately 
before vegetation removal. 
Target species would 
include Bolivia Wattle 
(Acacia pycnostachya) 

• The 30 identified specimens 
of Bolivia Wattle are 
required to be protected 
prior to and during 
construction. There is to be 
no direct impact on these 
plants. These areas are to 
be fenced off. 

RMS and 
construction 
contractor 

Pre
construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

• A staged clearing process 
in accordance with Roads 
and Maritime’s Biodiversity 
Guidelines (2011) including 
the requirements of guides 
1, 2, 4 & 9 

• Identify control/ mitigation 
measures to prevent 
impacts on sensitive 
locations or no-go zones 

• Protocols to prevent the 
introduction or spread of 
pathogens (eg 
Phytophthora) in 
accordance with Guide 7 of 
Roads and Maritime’s 
Biodiversity Guidelines 
(2011) 

• Provision of education to all 
personnel taking part in 
construction activities with 
regards to the importance of 
clearing limits, land uses 
and threatened species and 
communities; and the 
legislative responsibilities of 
personnel. 

Impacts on 
threatened 
flora  species 

There is to be no disturbance or 
damage to threatened species 
or critical habitat. 

RMS and 
construction 
contractor 

During 
Construction 

Impacts on 
threatened 
flora   and 
fauna 
species  

If  unexpected threatened fauna  
or  flora species are discovered  
including species in culverts or  
other structures, stop works  
immediately  in the vicinity of the  
find and follow the Roads and 
Maritime Services Unexpected 
Threatened Species Find 
Procedure in the  Roads and 
Maritime Services Biodiversity  
Guidelines 2011 –  Guide 1 ( Pre
clearing process).  

RMS and 
construction 
contractor  

During  
Construction  

Impacts on 
Fauna  

Fauna handling must  be carried R
out in accordance with the c
requirements the Roads  and c
Maritime  Services Biodiversity  
Guidelines  - Guide 9 (Fauna 
Handling).  

MS and 
onstruction 
ontractor  

During  
Construction  

The proposal design would be 
reviewed during detailed design 

RMS Pre
construction 
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Impact 

Impacts on 
threatened 
flora  species 

Impacts to 
riparian 
areas 

Impacts on 
the aquatic 
environment 

Environmental 
safeguards 
to determine if it is possible to 
minimise clearing of native 
vegetation, particularly TECs. 
Riparian areas disturbed by the 
proposal would be rehabilitated 
as soon as practicable in 
accordance with Roads and 
Maritime Services Biodiversity 
Guidelines 2011 – Guide 10: 
Aquatic habitats and riparian 
zones. 
The project manager and/or 
environment manager should 
ensure that the following is 
considered during site 
rehabilitation: 
• Stabilising the banks of the 

waterway through 
revegetation and/or 
armouring according to 
available landscape plans. 

• Banks are protected from 
stock and/or human 
access. 

• Appropriate fencing is used 
during rehabilitation and 
maintenance. 

• Temporary stabilisation 
techniques are used while 
long-term measures such 
as the revegetation are 
establishing (techniques 
are described in the Blue 
Book). 

Appropriate erosion and 
sediment controls would be 
established across the site and 
as a last line of defence to the 
Brickyard Creek tributary (refer 
to Section 6.1 of this REF). 
A spill management plan would 
be prepared to minimise the risk 
of spills and ensure adequate 
provision of spill management 
equipment on site, particularly at 
waterways. 
Waterways (namely, Brickyard 
Creek and its tributary) would be 
identified as no-go zones to site 
staff. These exclusion zones are 
to be fenced off to keep 

Responsibility 

RMS and 
construction 
contractor 

RMS and 
construction 
contractor 

RMS and 
Construction 
contractor 

RMS and 
construction 
contractor 

Timing 

Pre
construction, 
construction 
and 
monitoring 
post 
construction 
for 
establishment 
and weed 
invasion 
management 

Construction 

Construction 

Construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

personnel and equipment out of 
these areas. Exclusion zones 
will incorporate a 10m buffer 
from the watercourse bank. 
No snags (coarse woody debris) 
or rocks are to be removed from 
within any waterway. 

Construction 
contractor 

Construction 

Weed  
Management

Actions  for weed management  
  would be developed as part of  

the CEMP in accordance with 
the requirements of Roads and 
Maritime’s  Specification G36 
and Specification G40. Actions  
would include, but not be  
limited to the  following  
measures:   
•  The identification of  the type 
and location of weeds of  
concern (including noxious  
weeds) within the proposal area  
•  The identification of  
sensitive receivers (such as  
native vegetation and  
waterways) within or near  the 
proposal area  
•  All pathogens (eg Chytrid,  
Myrtle Rust and Phytophthora)  
are to be managed in 
accordance with the Roads and 
Maritime Services Biodiversity  
Guidelines  - Guide 7 (Pathogen 
Management) and DECC  
Statement of Intent 1:  Infection 
of native plants by  
Phytophthora cinnamomi (for  
Phytophthora).  
•  Measures to prevent the  
spread of weeds,  fungi and 
pathogens namely  
Phytophthora cinnamomi and 
myrtle rust including hygiene 
procedures for  equipment,  
footwear  and clothing  
•  A requirement that weeds  
(including declared noxious  
weeds) be managed and  
disposed of in accordance with 
requirements of the Noxious  
Weeds Act 1993 and Guide 6 

RMS and 
construction 
contractor  

Pre-
construction 
and post  
construction  
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Impact Environmental 
safeguards 

Responsibility Timing 

of Roads and Maritime’s 
Biodiversity Guidelines (2011) 
Communication strategies to 
improve contractor awareness 
of weeds and weed 
management. 

Weed  
Management  

Any application of herbicide for  
weed management would be 
undertaken in accordance with 
the requirements of the  
Pesticides Act 1999 and  
herbicide that is appropriate to 
the sensitivity of  the area would  
be used. Approval by the  
Roads and Maritime’s Regional  
Environmental Officer would be 
obtained prior to use.  

Construction 
contractor  

Pre-
construction,  
construction 
and post  
construction.  
Especially in 
riparian areas  
adjacent to  
Brickyard 
Creek  

Fauna 
Protection 

Install fauna exclusion fence on 
both sides and for the entire 
length of the proposed 
upgrade. Exclusion fence may 
be substituted with other 
natural features, such as 
vertical rock face, where these 
features occur in suitable 
locations. Gates should be 
installed where the exclusion 
fence crosses the former 
highway. An assessment shall 
be undertaken by a suitably 
qualified ecologist to determine 
the type and extent of exclusion 
fence, sections of the alignment 
where fence can be 
supplemented with natural 
barriers and suitable 
alternatives where there is a 
high risk of rock falls damaging 
the fence. Exclusion fence must 
tie into bridge and culvert 
underpasses to ensure it 
guides fauna to these 
structures. Returns should be 
installed at each end. 

RMS and 
construction 
contractor 

Pre
construction 
and 
construction 

Signs would be installed 
warning  motorists that quolls  
cross in the Bolivia Hill area.  

RMS and 
construction 
contractor  

Pre
construction 
and 
construction  

Fauna 
connectivity 

A suitably qualified ecologist 
would undertake targeted 

RMS and 
construction 

Pre
construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

surveys during the breeding 
season to assess the status of 
the suspected little eagle nest. 
Surveys should aim to 
determine if the nest is active 
and confirm use by little eagle. 

contractor 

If the subject nest is confirmed 
as an active little eagle nest, 
high impact construction 
activities, such as blasting, rock 
cutting, rock splitting, crushing, 
dumping rock etc, should not 
occur within 100-200m. This will 
be determined by ecologist with 
respect to activity, of the nest 
site during the breeding season 
i.e. May to October. Following 
the commencement of 
construction the nest should be 
inspected for activity. If the nest 
is inactive during the 
construction period then no 
restrictions would apply. 

RMS and 
construction 
contractor 

Pre
construction 

Construction vehicles would 
remain within designated work 
zone areas and not encroach 
outside of these areas. Strict 
access restrictions would be 
imposed on the Travelling Stock 
Route areas at the northern end 
of the subject site to avoid 
disturbance to threatened 
woodland birds. 

Construction 
contractor 

Construction 

To improve connectivity assess 
the feasibility of remediating a 
section of existing highway 
adjacent to the proposed large 
bridge underpass. A feasibility 
assessment will be undertaken 
by the design team in 
consultation with an ecologist to 
see if this area can be 
revegetated. Remediation may 
be feasible in areas where the 
existing highway is situated on 
fill, such as the drainage line 
extending from the cliff face. 

RMS and 
construction 
contractor 

Pre
construction 
and 
construction 

Rocks and large logs  removed 
from  the alignment should be 
stockpiled and used to create 
additional habitat in rehabilitated 

Construction 
contractor  

Pre
construction 
and 
construction  
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Impact Environmental 
safeguards 

Responsibility Timing 

areas and near the large bridge 
underpass. 
Detailed design would aim to 
further minimise vegetation 
removal. This can be achieved 
by restricting the clearing 
boundary to the area required 
for construction, placing 
stockpiles and ancillary facilities 
in cleared land and utilising 
existing access tracks for site 
access. 

RMS Pre
construction 

Fauna 
connectivity  

A nest box management  plan 
would be prepared that  
quantifies impacts on the extant  
hollow resource and determines  
the appropriate number  and 
type of  boxes required to  
compensate for removal of  
arboreal hollows on threatened 
species and important prey for  
threatened species.   
The nest box management plan 
would include a detailed survey  
to quantify impacts on hollow-
bearing trees.  

RMS and 
construction 
contractor  

Pre
construction  

Fauna 
habitat loss 

The removal of mature Blakely’s 
Red Gum would be minimised 
during construction of the 
access road. Also minimising 
removal of mountain banksia 
(Banksia canei) at the southern 
end of the project. 

Construction 
contractor 

Pre
construction 
and 
construction 

Existing vegetation beneath the 
bridge would be retained were 
possible, and ancillary sites 
disturbed during bridge 
construction would be 
rehabilitated. 

RMS and 
construction 
contractor 

Pre
construction  
and 
construction 

Ancillary sites will be remediated 
upon completion of work. 
Planting of key nectar species 
such as Blakely's red gum, 
Mountain Banksia and rough-
barked apple in the revegetation 
of ancillary sites 

RMS and 
construction 
contractor 

Construction 
and post-
construction 
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Impact Environmental 
safeguards 

Responsibility Timing 

Implement standard clearing 
procedures in accordance with 
Roads and Maritime Services 
Biodiversity Guidelines 2011, 
including, but not limited to, daily 
pre-clearing survey, two-stage 
clearing protocol (non-hollow 
bearing trees and hollow 
bearing trees), hollow bearing 
tree inspection and fauna 
relocation. 

RMS and 
construction 
contractor 

Construction 
and post-
construction 

 Biodiversity Offsets 

A review of the Roads and Maritime Biodiversity Offset Guidelines found that 
biodiversity offsets would be required as a result of the proposal. Offsets may be 
delivered through a range of mechanisms, including securing offset properties under 
an appropriate legal instrument, or purchasing and retiring biobanking credits. It is 
recommended that a biodiversity offset strategy is prepared in accordance with the 
RMS Guideline for Biodiversity Offsets (2011). 

6.2  Traffic,  transport and access  
6.2.1  Existing environment  
Roads and Maritime Services (2014) prepared a traffic assessment as part of the 
assessment of route options. It considered existing traffic along this section of the 
New England Highway, analysed vehicle crash history, and made traffic growth 
projections for the traffic study area in order to assess the performance of the 
highway configuration and compare alternative alignments to inform the options 
assessment. 

 Historic daily traffic volumes 
The annual average daily traffic (AADT) volumes along this section of the New 
England Highway were obtained from historical data and traffic surveys carried out 
by Roads and Maritime (commissioned by Cardno). Table 6-10 summarises the data 
collected 8.5 km north of the bridge over Four Mile Creek. 

Table 6-10: Annual average daily traffic on New England Highway, 8.5 km north of 
bridge over Four Mile Creek 

1980 1984 1988 1992 1995 1998 2001 2004 2010*a 2012*b 

AADT 1720 1930 3055 2838 3147 3316 3157 2816 2525 3048 

Annual 
growth 
(%) 

- 3.05 14.57 -1.78 3.63 1.79 -1.60 -3.60 -1.72 10.36 

Source: (Cardno 2013)  
* The 2010 and 2012 survey data have been seasonally  adjusted to  represent AADT. Initially  collected as  vehicle 

counts and subsequently  converted to axle pairs  to compare against  historic Roads and Maritime count  station data.
  
a  The 2010 data was collected 13–27 October 2010. 
 
b  The 2012 data was collected 5–13 November 2012. 
  

As shown in Table 6-10, there has been a continuous decline in annual average daily 
traffic between 2001 and 2010. Roads and Maritime Services (2014) offers two key 
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reasons for this: 
• The gradual shift of freight movements from semi-trailers to B-Double trucks 

resulting in reduced total heavy vehicle movements 
• The upgrade of the Pacific Highway from Yelgun to Chinderah (completed 

August 2002) which removed the major constraint on B-Doubles travelling on 
the Pacific Highway. 

The traffic surveys carried out in November 2012 also recorded hourly traffic volumes 
by direction and composition. The average weekday traffic volumes (Monday to 
Friday) are characterised in Tables 6-11 and 6-12 and Figures 6-5, 6-6 and 6-7.

Peak traffic flows 

Table 6-11: Average weekday traffic volumes at the vehicle pullover at Bolivia Hill 

Location 
Average weekday traffic volumes 

Southbound Northbound Total 

New England Highway at 
vehicle pullover, Bolivia Hill 

933 1068 2001

Source: (Cardno 2013) 

Figure 6-5: Daily traffic volumes composition, northbound on New England Highway 
Source: (Cardno 2013) 

Figure 6-6: Daily traffic volumes composition, southbound on New England Highway 
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Source: (Cardno 2013) 

Figure 6-7: Daily traffic volumes composition, two-way
Source: (Cardno 2013) 

Table 6-12: Peak traffic flows 
Period Northbound Southbound Total Peak directional 

split 

12–1pm 83 81 164 51% northbound 

3–4pm 73 90 163 55% southbound 
Source: (Cardno 2013) 

The peak traffic flows occurred between 12pm and 1pm and 3pm and 4pm. During 
the midday peak, the northbound direction experienced slightly higher volumes of 
traffic than the southbound direction, and vice versa during the afternoon peak. The 
majority of light vehicle trips occurred between 6am and 8pm. 

Vehicle speeds 
the New England Highway between Glen Innes and Tenterfield, is generally posted 
as 100 km/h. Within the proposal area, the posted speed limit is 80 km/h, with 75 
km/h signage around the two major curves (between chainage 57650 and 58075, 
and chainage 58200 and 58450). 

Roads and Maritime Services (2014) identified that 85th percentile speeds along this 
section of the highway are generally above the posted speed limit of 80 km/h, noting 
that the speed limit on this section was changed on 9 October 2012 from 100 to 80 
km/h.

Freight movements 
Data collected in November 2012 for two-way average weekday daily traffic volumes 
indicates that heavy vehicles make up 27 per cent of northbound traffic and 26 per 
cent of southbound traffic. About 60 per cent of this heavy vehicle traffic comprises 
articulated vehicles, as opposed to rigid vehicles. 

Public transport movements 
There are no major public transport routes along the New England Highway within 
the traffic study area. However, two coach companies operate long distance routes 
along the Tenterfield to Armidale corridor (which includes this section of the New 



 

 

  
 

    

  
    

 
  

    

         

         

 
 

        

  
 

   
 

 
  

  
   

 
  

   
 

  
 

 
 

  
   

 
   

   
 

 

England Highway). New  England Coaches travel from  Tamworth to Brisbane twice a 
day, operating Monday, Wednesday and Friday.  Country Link Coaches operate two 
routes (327 and 328)  twice a day between Armidale and Tenterfield.  
 
There is also a school bus service that operates along the  Tenterfield–Bolivia– 
Bungulla route once in the morning and once in the afternoon.   

6.2.2  Potential impacts  
 Operation 

Roads and Maritime Services (2014) assessed the performance of the existing 
highway configuration and compared alternative alignments using Traffic on Rural 
Roads (TRARR) software. The TRARR outputs in terms of time travel for the existing 
alignment versus the proposed alignment are presented in Table 6-13. The proposal 
would result in an improvement in travel time of 13 seconds (northbound) and 10 
seconds (southbound) along this section of the New England Highway. 

Table 6-13: TRARR travel time saving outputs 
Period Northbound Southbound Travel time saving (sec) 

Scenario Car Truck All Car Truck All Northbound Southbound 

Existing 182 203 187 184 235 193 - -

Proposed 
new 
alignment 

167 193 174 173 232 183 13 10 

Source: (Roads and Maritime Services 2014) 

There would be no impact on current bus routes when the upgrade is operational. 

 Construction 
During c onstruction,  the proposal would have temporary traffic impacts on the New  
England Highway and also Pyes Creek Road.  Impacts would generally result  from  
hauling construction materials to the site, and also work immediately adjacent  to or  
on the existing highway, which would reduce traffic  flow to one lane.   
 
In addition,  truck  movements are expected to increase by up to 90 movements per  
day at certain stages;  for example, during fill work associated with realignment of the  
highway north of the proposed bridge.   

Potential impacts caused by construction vehicle traffic would include: 
•	 Increased travel times due to reduced speed limits around construction sites 
•	 Increased travel times due to increased truck and construction machinery 

movements 
•	 Temporary partial closure of the New England Highway and Pyes Creek 

Road with potential for related increases in travel times due to the need for 
detours 

•	 Traffic switching in areas where the upgrade impacts part of the existing road 
surface. 

It is not anticipated that property access would be affected at any time during 
construction of the proposed upgrade. While not expected, any impacts would be 
discussed with affected landowners. Potential impacts on bus services may include 
temporary increased travel times, particularly when construction requires intermittent 
lane closures. Close liaison with affected operators would be undertaken should this 
Bolivia Hill Upgrade 104 
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occur. 

Overall, the additional traffic associated with construction activities would be 
temporary and would not result in a substantial increase in vehicle numbers. 

6.2.3  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-14 would be 
implemented before and during construction of the proposal to minimise impact on 
traffic and transport. 

Table 6-14 Proposed safeguards and management measures for traffic, transport 
and access 

Impact Environmental safeguards Responsibility Timing 

Construction Where possible, current traffic Contractor During 
traffic movements and property accesses construc 
management are to be maintained during the 

works. Any disturbance is to be 
minimised to prevent unnecessary 
traffic delays. 

tion 

Construction A traffic management plan would be Contractor Pre
traffic prepared and implemented for the construc 
management work site as part of the construction 

environmental management plan 
(CEMP). The traffic management 
plan would be prepared in 
accordance with Traffic Control at 
Worksites (Roads and Maritime 
2010), Australian Standard AS1742 
and the Roads and Maritime 
Specification G10 work site manual. 
The traffic management plan would 
include: 
• Identification of all public roads 

to be used by construction traffic 
• Management methods to direct 

construction traffic to use 
identified roads 

• Identification of all public roads 
that may be partially or 
completely closed during 
construction, and the expected 
timing and duration of closures 

• Details of likely impacts on 
existing traffic 

• Traffic controls to manage and 
regulate traffic movements, 
including minimising traffic 
switching 

• Maintenance of continuous, safe 
and efficient movement of traffic 

tion and 
construc 
tion 
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Impact Environmental safeguards  Responsibility  Timing 
for both the public and 
construction workers 

• Details on access to 
construction sites, including 
entry and exit locations, and 
measures to prevent 
construction vehicles queuing 
on public roads 

• A response plan for any incident 
involving construction traffic 

• Provision of appropriate warning 
and advisory signposting 

• Mechanisms for monitoring, 
reviewing and amending the 
success of the plan. 

Vehicle 
movement  

Vehicle movement plans and C
haulage route plans would be 
prepared. Drivers working on the 
project would be briefed on these  
vehicle movement plans  during 
project induction.  
 
Deliveries would be planned to occur  
outside peak traffic periods, where 
possible.   

ontractor During  
construc 
tion  

Road 
occupancy  

Applications for  Road Occupancy  
licences would be submitted to 
Roads and Maritime Services and 
the relevant council at least  10 
working days prior to proposed 
occupancy.   

Contractor Pre
construc 
tion and 
during 
construc 
tion  

Road 
damage  

Pre-construction road dilapidation 
reports would be prepared by the 
contractor for this section of  the N ew  
England Highway and Pyes Creek  
Road (and any other roads  likely to  
be used by construction traffic).   
 
Post construction road dilapidation 
reports  (including photographic  
records)  would be prepared after the  
completion of construction for all  
roads assessed prior to  construction  
 
Dilapidation resulting from  
construction activity  would be 
repaired  
 
Copies of  road dilapidation reports  
would be sent to the relevant road 

Contractor  Pre
construc 
tion,  
during 
construc 
tion and 
post  
construc 
tion  
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Impact Environmental safeguards Responsibility Timing 
authority. 

6.3  Aboriginal heritage  
An Aboriginal Archaeological Assessment was carried out as part of the route options 
study by Niche Environment and Heritage (Niche 2013). The investigation aimed to 
accurately locate previously registered Aboriginal sites, potential unrecorded sites, 
and potential archaeological deposits (PADs) and to assess their archaeological 
significance. 

An updated report was prepared by Artefact Heritage (2015) on the basis of the 
concept design. It addressed whether Aboriginal sites or PADs identified by Niche 
are within the proposal area, whether further investigations were required, whether 
the potential impact is significant and whether safeguards and management 
measures are required prior to, during or after construction to minimise impact. The 
report by Artefact Heritage, Bolivia Hill Upgrade Aboriginal Heritage PACHCI Stage 2 
Update (2015), is included as Appendix D of this REF and the key findings are 
summarised below. 

6.3.1  Methodology  
The Aboriginal heritage investigations were carried out in accordance with the Roads 
and Maritime Procedure for Aboriginal Cultural and Heritage Consultation and 
Investigation (PACHCI) and applicable Office of the Environment and Heritage (OEH) 
regulations including the Code of Practice for Archaeological Investigation of 
Aboriginal Objects in New South Wales 2010 (Code of Practice). 

Niche and Artefact Heritage both completed an extensive search of the Aboriginal 
Heritage Information Management System (AHIMS) database (in 2012 and 2015, 
respectively). Field surveys were conducted by both Niche (14–18 January 2013) 
and Artefact Heritage (15 October 2015). 

6.3.2  Historical  land use  
The proposal area is located near the border of the traditional lands of the Jukambal 
and the Ngarrabul tribes. The Jukambal people lived from Glen Innes and north-east 
towards Drake, Tenterfield and near Wallangarra. The Ngarrabul (also spelled 
Ngoorbul, Nugumbul, Narbal or Narbul) people are the traditional owners of the land 
around the Glen Innes region, including Bolivia. Their territory includes Glen Innes, 
Deepwater, to Bolivia Station and to the Mole River in the north. 

Previous investigations estimated that there was a reasonably large Aboriginal 
population in the Northern Tablelands, due to the favourable environment and 
available resources. Tindale (1974) recorded many separate tribes in the northern 
region and it is accepted that there was cultural diversity amongst these tribal groups. 
It is believed the cultural diversity may have been due to the many resources 
available in the region which would have allowed the groups to live in relatively small 
areas (McBryde 1974). There is also evidence that the Aboriginal people of the 
Northern Tablelands moved through the landscape seasonally. 

The area in the vicinity of the proposal area has been the subject of archaeological 
study since the late 1960s. The archaeological work completed in the region is a 
mixture of impact assessments for various infrastructure projects and academic 
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research. To date, the main research issues addressed by these studies have been 
to determine the presence or absence of sites, to characterise where sites occur in 
the landscape, and to form a chronology and sequence of occupation of the region. 

The proposal area contains a landscape with plentiful resources, and evidence 
suggests it was extensively utilised by Aboriginal people. 

The proposal area has been subject to major disturbance throughout the historical 
period. However, there are pockets of land in the study area that are less disturbed 
and may retain the original environmental setting. 

The major disturbances in the proposal area include the construction of major 
infrastructure, such as the New England Highway and the Great Northern Railway. In 
addition, smaller scale mining and quarrying, and historical land clearing and low-
intensity farming, have disturbed the ground surface, causing areas of erosion. 
Generally, the areas of disturbance are those that have been suitable for habitation, 
farming or tracks through the Bolivia Range; these areas are also most likely to 
contain evidence of past human occupation. 

6.3.3  Existing environment  
The landscape of the Bolivia Hill area is moderately rugged, incorporating parts of the 
Bolivia Range, which runs east–west. The soils in the proposal area have not been 
extensively mapped, but observations during the site inspection suggest shallow to 
moderately deep sandy and loam soils. Erosion along the creek banks and creek 
terraces showed moderately deep (about 1 m) alluvial soil. A tributary of Brickwork 
Creek, a permanent creek line, runs along the western side of the study area. 
Immediately surrounding the study area, there are a number of small second and 
third order creek lines. 

While the study area has been subject to major disturbance throughout the historical 
period, there are pockets of land that are less disturbed and may retain the original 
environmental setting. 

 Sites and places 
The search of the AHIMS database only identified one Aboriginal site near the study 
area. This site is not within the proposal area. 
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Figure 6-8:  Aboriginal sites and PADs 
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Figure 6-9:  Detailed location of BH  AS1 and PAD4  
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Table 6-15: Proposed safeguards and management  measures  for Aboriginal heritage  

Impact  Environmental  
safeguards  

Responsibility  Timing  

Impact on  
known 
Aboriginal  
heritage 
sites  

The CEMP  would specify the 
locations of BH AS1, PAD2 and 
PAD4.   

Contractor  Pre
construction  

Impact on  
known 
Aboriginal  
heritage 
sites  

Site inductions would include 
Aboriginal  heritage information 
including the locations of BH  
AS1, PAD2 and PAD4 to ensure  
all site workers  know of the 
areas.   

 Contractor Pre-
construction 
and during  
construction  

Impact on  
known 
Aboriginal  
heritage 
sites  

High visibility fences/barricades  
would be placed around the BH  
AS1 exclusion area.  This 
barricade will be constructed in 
consultation with an RMS  
Aboriginal Heritage Officer.  

Construction 
contractor  

Pre
construction 
and 
construction  

Impact on  
known 
Aboriginal  
heritage 
sites  

High visibility  fences/barricades  
would be placed along t he 
common  margin of PAD2 and 
the proposed work area during 
construction.   

 Contractor During  
construction  

Impact on  
known 
Aboriginal  

During detailed design, the 
proposed access  track would be 
refined following survey to 

Roads and 
Maritime  

Detailed 
design  

   
 

 

6.3.4  Potential impacts  
There are two PADs close to the proposal area. These sites are BH AS1 (excised 
from the centre of the proposal area, to the west of the existing New England 
Highway) and PAD2 which borders the north-west of the proposal area. 

The location of the identified artefacts and areas of archaeological potential have 
shaped the concept design and construction methodology for the proposal (including 
the proposed access track) to avoid any direct impacts. 

There is potential to impact previously unrecorded Aboriginal sites during 
construction while carrying out activities that involve ground disturbance and 
excavation. However, the proposal area has a low archaeological potential and a low 
archaeological significance and the proposed work would be contained within areas 
specified as having high levels of disturbance. The impact assessment has therefore 
found that the proposal would have no impact on known Aboriginal sites, places or 
areas of potential. 

6.3.5  Safeguards and management measures  
Table 6-15 summarises the proposed safeguards and management measures to 
minimise impacts on known sites that may be impacted by the proposal, as well as 
any potential Aboriginal objects that may be identified during construction. These 
measures would be implemented before and during construction. 
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Impact Environmental  
safeguards  

Responsibility  Timing  

heritage 
sites  

accommodate a t hree metre  
buffer zone for BH AS1 along  
the western border of  that site.  
BH AS1  would  be surveyed and 
pegged out in consultation with 
RMS Aboriginal Heritage prior  
to being f enced with man proof  
fencing.  

Possible 
disturbance  
to unknown 
Aboriginal  
heritage  

In the event of  an unexpected 
find of an Aboriginal heritage  
item  (or suspected item), work  
would cease in the affected 
area and Roads and Maritime’s  
Regional  Environmental Officer  
and  Senior Environmental  
Specialist (Aboriginal heritage)  
would be contacted  for advice 
on how to proceed. Roads and 
Maritime’s Unexpected 
Archaeological Finds Procedure 
(2011) would be implemented.   

Construction 
contractor  

Construction 

Community  
Involvement  

The development of an  
Aboriginal  Participation Program
in consultation with an RMS  
Aboriginal Heritage Officer  

RMS and 
  Construction 

Contractor  

Construction 

6.4  Non-Aboriginal heritage  
A non-Aboriginal historical heritage assessment was carried out for the preferred 
route options by Niche Environment and Heritage (Niche 2013). Once the preferred 
route was selected, an updated report was compiled by Artefact Heritage (2015) 
which outlined which items identified by Niche are located within the proposed area 
and whether further investigations were required. 

6.4.1  Methodology  
The initial heritage assessment (Niche 2013) comprised both desktop and field 
investigations. The desktop review investigated known heritage items listed on the 
following registers and databases: 
• National Estate Register 
• National Trust Register 
• National Heritage List 
• Commonwealth Heritage List 
• State Heritage List and State Heritage Inventory 
• Section 170 registers 
• Tenterfield Local Environmental Plan (LEP 2013). 

Once a preferred option was identified and progressed to concept design, Artefact 
Heritage (2015) carried out a desktop review of the concept design and the proposal 
area and checked all of the register searches carried out by Niche (2013). The full 
report is presented in Appendix D and a summary of findings is included below. 
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6.4.2  History  
 Statement of significance 

Bolivia Hill is a rugged landscape characterised by steep hills and cliffs with clusters 
of granite outcrops. It represented a significant obstacle to early European explorers 
and squatters on their quest to discover new grazing land for stock in the 1830s and 
1840s. The earliest pastoral station to be established in the area was Bolivia Station, 
which was granted to Edward Hurry in 1840 and purchased by Edward Irby for sheep 
and cattle grazing in 1843. However, use of the proposal area was ephemeral and 
sporadic until the 1870s when a travelling stock route was gazetted over the Bolivia 
Range. The travelling stock route was used to move stock and likely followed an 
Aboriginal travelling route and camping grounds. A road ran along the path of the 
travelling stock route and was later the focus of activity when the Great Northern 
Railway was built. The railway was the primary rail transport route between Sydney 
and Brisbane and its construction from Glen Innes to Tenterfield was awarded to 
Messrs Cobb & Co, who established a town on either side of the Glen Innes to 
Tenterfield road from 1883 to 1888. The town was located in the southern portion of 
the study area and consisted of numerous buildings including two hotels, two 
bakeries, two butchers’ shops, two general stores, a barber’s shop, two tobacconists, 
a saddler, boot maker and over 50 private dwellings constructed of bark or canvas. 

Once the section of railway was complete, the town moved to the Horseshoe Bend to 
the north-east. Associated with the railway, a police reserve, public school and 
brickyards were also established within the proposal area. Once the railway was 
complete, activity within the proposal area slowed and centred on the Great Northern 
Road, opened in 1901 and later renamed the New England Highway. The highway 
was upgraded in 1949 and deviated through the abandoned Bolivia town. The 
highway upgrade required drilling and blasting which blocked traffic crossing through 
Bolivia, so as an alternative in April 1950 work began on re-conditioning the ‘Old 
Bullock Track’. This track was used as an alternative route until the New England 
Highway was complete. Since this time many fatal accidents have occurred on 
Bolivia Hill, as evidenced by the numerous memorials along the route. 

Given its history of occupation and use, heritage items identified within the study area 
are generally considered to be locally significant for their historical heritage values, 
associative values, representative values, research potential and/or rarity. A wide 
range of items have been identified through field survey and detailed historical 
research. These items include a c1883 railway town, public school reserve, 
brickworks, a culvert, the Old Bullock Track, timber and stone creek crossings, two 
house sites and numerous memorials to those who died in vehicle accidents. 

6.4.3  Existing environment  
The proposal area is located in the Bolivia Range, a rugged landscape characterised 
by steep hills and cliffs with clusters of granite outcrops. The Bolivia Range runs 
east–west and connects with the Great Dividing Range to the east. Deepwater River 
passes around the range to the west. The New England Highway and the Great 
Northern Railway line pass through gaps in the range to the west of Bolivia Hill. 

The proposal area has been subject to major disturbance throughout the historical 
period. However, there are pockets of land that are less disturbed and may retain the 
original environmental setting. 
 

 Heritage items 
Database searches did not identify any heritage items in the proposal area. However, 
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Niche (2013) and Artefact Heritage (2015) identified the following 12 heritage sites 
(shown in Figures 6-10 to 6-12): 
• Heritage site ID1 (Angel memorial) 
• Heritage site ID4 (Harry and Lenny memorial) 
• Heritage site ID6 (Johnson memorial) 
• Heritage site ID8 (former bridge site) 
• Heritage site ID9 (former quarry) 
• Heritage site ID14 (telegraph pole remains) 
• Heritage site ID15 (former Bolivia township) 
• Heritage site ID16 (former house site) 
• Heritage site ID19 (police reserve) 
• Heritage site ID21 (travelling stock route) 
• Heritage site ID22 (bullock track) 
• Heritage site ID25 (telegraph line remains). 
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  Figure 6-10:  Heritage items within the proposal area 
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Figure 6-11:  Detail of heritage items within proposal area 
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Figure 6-12:  Layout of former Bolivia township 
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Table 6-16 provides a preliminary significance assessment for the 12 heritage items identified 
within the proposal area. 

Table 6-16: Preliminary significance assessment 
Site ID Site name Likely level of significance 

1 Angel memorial Local 

4 Harry and Lenny memorial Local 

6 Johnson memorial Local 

8 Former bridge site Local 

9 Former quarry Nil 

14 Telegraph pole remains Local 

15 Former Bolivia township State and local 

16 Former house site Local 

19 Police reserve Local 

21 Travelling stock route Local 

22 Bullock track Local 

25 Telegraph line remains Local 

6.4.4  Potential impacts  
Table 6-17 provides an impact assessment  for the 12 heritage items identified within the  
proposal area.
  
 
Table 6-17: Impacts on  Non-Aboriginal heritage items 
 



 

  
 

  

    

  
 

  

 
 

  

  
 

  
 

 

   
  

  
  

 

 
   

   

 
  

 
 

 
 
 

 

  
 

  

    

  
 

 
 

 

   
  

 

 
   

 

 

  
      

  
   

  
 

  
     

 
    

   
 

   
     

 
     

   
 

 

Site ID Site 
name 

Item description Impact 

1 Angel memorial Roadside memorial Impact 

4 Harry and Lenny 
memorial 

Roadside memorial Impact 

6 Johnson 
memorial 

Roadside memorial No impact 

8 Former bridge 
site 

Remains of former 
bridge site 

No impact 

9 Former quarry Location of former 
quarry 

Impact from proposed 
access track and potential 
laydown area / construction 
compound 

14 Telegraph pole 
remains 

Telegraph line 
remains 

Partial impact – two 
telegraph poles within 
proposed location of access 
track 

15 Former Bolivia 
township 

Former location of 
Bolivia Hill township. 
Condition: unknown 

No impact 

16 Former house 
site 

Condition: unknown No impact 

19 Police reserve Condition: unknown No impact 

21 Travelling stock 
route 

Former travelling 
stock route 

Partial impact 

22 Bullock track Former location of 
bullock track 

No impact 

25 Telegraph line 
remains 

Former telegraph 
line. 
Condition: unknown 

No impact 

The proposal would impact: 
•	 The former quarry location (heritage item ID9). It would be impacted by the proposed 

access track and laydown area/construction compound. However, Niche (2013) found 
the former quarry did not reach the threshold for local significance as a heritage item 
and therefore there would be no impact to the heritage significance, with no further 
assessment required. 

•	 Heritage items ID1 (Angel memorial) and ID4 (Harry and Lenny memorial), which are 
located in the proposal area. Any disturbance to the memorials would follow the 
Roads and Maritime Roadside Tributes Policy (2007) 

•	 Heritage item ID14 (telegraph line remains), which would be partially impacted. The 
impact would minor in the context of the item as a whole and no further assessment is 
required. 

6.4.5  Safeguards  and management  measures  
Table 6-18 summarises the proposed safeguards and management measures proposed to 
minimise the potential impacts of the proposal on non-Aboriginal heritage. 

Table 6-18: Proposed safeguards and management measures for non-Aboriginal heritage 
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Impact Environmental  
safeguards  

Responsibility  Timing  

Impacts on 
known non-
Aboriginal 
heritage 
Items 

Detailed design would seek to 
minimise or avoid impacts on 
known heritage items. 

Roads and 
Maritime 

Pre
construction 

Impacts on 
known non-
Aboriginal  
heritage 
Items  

Where impacts are to occur on  
identified heritage items,  mitigation  
measures would be followed. The 
mitigation measures would include 
following  Roads and Maritime’s  
Roadside Tributes Policy.  

Roads and 
Maritime  

Pre
construction  

Impacts on 
known non-
Aboriginal  
heritage 
Items  

A Non-indigenous heritage  
management plan would be 
compiled as part of  the 
construction environmental  
management plan (CEMP).  

Roads and 
Maritime  

Pre
construction  

Possible 
disturbance 
of 
unexpected 
skeletal 
remains 

In the unlikely event that skeletal 
remains are identified during 
construction the area should be 
cordoned off so that the site/s can 
be adequately assessed and 
managed in accordance with the 
Roads and Maritime Standard 
Management Procedure 
Unexpected Heritage Finds 
(2015)., 

Construction 
contractor 

Construction 

Impacts on 
known non-
Aboriginal  
heritage 
Items  

Archival recording of impacted 
items would be undertaken in 
accordance with the Roads and 
Maritime Guidelines on How to 
Prepare Archival Records of  
Heritage Items.  
 

Construction 
contractor  

Construction 

Possible 
disturbance 
to unknown 
non-
Aboriginal 
heritage 
items due to 
construction 
activities 

If potential archaeological relics 
are identified during construction, 
Roads and Maritime’s Unexpected 
Archaeological Finds Procedure 
2015 would be implemented. 

Construction 
contractor 

Construction 

Impacts on 
potential  
non-
Aboriginal  
heritage 
items  

All relevant staff, contractors and 
subcontractors should be made  
aware of their statutory obligations  
for heritage under the NSW  
Heritage Act 1977  and best  
practice outlined in the Burra  
Charter 1999, which may be 
implemented as a heritage site 

e   

Construction 
contractor  

Construction 
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  Table 6-19: Typical site gradients 

 Upslope natural  Chainage  surface gradient (%)  

 56820  7.2  

 56880  11  

 56960  21  

 57060  10  

 57200  29  

 57320  21  

 57400  45  

 57560  52  

 57640  62  

Chainage  

 57860 

 58000 

 58100 

 58200 

 58300 

 58400 

 58500 

 58600 

 58700 

 Upslope natural
surface gradient (%)  

 72 

 59 

 61 

 49 

 35 

 26 

 26 

 17 

 8 
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Impact Environmental 
safeguards 

Responsibility Timing 

induction 

6.5  Hydrology and flooding  
6.5.1  Existing environment  
The New England Highway within the proposal area is constructed on the side of a steep 
slope of Bolivia Hill. Typical gradients of the upslope (eastern) side of the highway are listed 
in Table 6-19. 

Runoff flows across the steep natural ground surface of the catchment, east of the New 
England Highway, down the upslope cut embankment face and is collected in table drains 
located in the upslope road verge. Runoff is then conveyed in table drains and captured by pit 
inlets and conveyed under the road by transverse drainage pipes that discharge to small, 
steep watercourses or the steep natural surface on the downslope (western) side of the 
highway. 

These watercourses then join the tributary of Brickyard Creek on the western side of the 
highway. The tributary of Brickyard Creek is contained within Crown land for its full length in 
the proposal area, before flowing to the north-east and into private property on Lot 13 DP 
853518 (refer to Figure 3-9). 

Upstream catchment boundaries are well defined by the ridgelines of Bolivia Hill and are 
influenced by the cut and fills associated with the disused Main Northern Railway line. The 
boundaries of catchments affected by the highway are shown in Figure 6-13. 
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LEGEND: 

The proposal 

100 year ARI flood extent 

Catchment boundary 

Existing road centreline 

Disused railway 

Chainage 57860 

Chainage 57190 to Chainage 57800 

Chainage 58360 

Tributary of Brickyard Creek 

Tributary of Brickyard Creek 

Figure 6-13 Catchment boundaries 

Four watercourses are potentially significant for the consideration of potential flooding 
impacts in relation to the proposal. These are shown in Figure 6-14 and are at the following 
locations along the highway alignment: 

•	 Chainage 57860: This steep watercourse is located within the extents of the proposed 
bridge. It crosses the highway through two 1050 millimetre diameter reinforced concrete 
pipe (RCP) culverts. The part of the highway that crosses this waterway and the 
existing culverts would no longer form part of the highway following construction of the 
proposal 

•	 Chainage 58360: This steep watercourse crosses the highway via two 750 millimetre 
diameter RCP culverts. The proposal would realign the road in this location. The new 
alignment would cross this watercourse 30 m downstream of the existing crossing 

•	 Chainage 57190 to 57800: This unnamed watercourse runs parallel to the road 
alignment on the western side between before discharging into the tributary of 
Brickyard Creek about 180 m west of the highway adjacent to chainage 57800 

•	 Tributary of Brickyard Creek: This tributary runs adjacent to the proposal’s alignment on 
the western side of the highway, offset by 50 to 190 m. The three watercourses 
described above discharge into this watercourse. 
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Chainage 57860 

Chainage 57190 to Chainage 57800 

Chainage 58360 

Tributary of Brickyard Creek 

Tributary of Brickyard Creek 

LEGEND: 

The proposal 

100 year ARI flood extent 

Existing road centreline 

Disused railway 

Figure 6-14 Identified watercourses 

The land immediately adjacent to the existing road reserve on both the eastern and western 
sides of the highway is undeveloped Crown land with no dwellings, structures or 
infrastructure that are sensitive to flooding impacts. The part of Lot 13 DP 853518 within the 
proposal area also contains no dwellings, structures or infrastructure that are sensitive to 
flooding impacts. 

6.5.2  Potential impacts  
 Flooding impacts 

An initial assessment of the proposal’s flooding impacts was performed by comparing the 100 
year ARI flooding extents identified in the Preliminary Hydrology/Hydraulics Report (Hyder 
2015) with the proposal. 

Figures 6-15 to 6-17 show the 100 year ARI flooding extents in relation to the proposal. 
Figure 6-16 shows the relative extents of the 100 year ARI flooding and the features of the 
concept design’s bridge pier locations. Figure 6-8 shows a section that displays the 
separation between the 100 year ARI flooding extents and the bridge elements for the 
watercourse at chainage 57860. 

This comparison shows that the proposal is unlikely to cause any flooding impacts. 
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LEGEND: 

The proposal 

100 year ARI flood extent 

Existing road centreline 

Disused railway 

Watercourse at 
Chainage 57860 

Existing 2x 1050mm 
DIA RCP 

Proposed pier 
locations and 
constructon pad 

Tributary of Brickyard Creek 

Figure 6-15 Extent of 100yr ARI flooding 

Bridge Pier 
construction pad 

Proposal Road Chainage 

El
ev

at
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n 
(m
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HD

) 

Bridge Pier 
construction pad 

Approx. 100 year 
ARI flood level 

Existing surface 

Proposed road 
surface on bridge 

Figure 6-16 Watercourse/bridge separation 
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LEGEND: 

The proposal 

100 year ARI flood extent 

Existing road centreline 

Existing 2x 750mm 
DIA RCP 

Proposed culverts 

Increased flood 
levels only in this 
approx. area. 

Figure 6-17 Extent of 100 year ARI flooding 

Potential impacts on watercourses 

The proposal would have the following potential impacts on the watercourses in the proposal 
area. 

Chainage 57860 
The proposed bridge height, placement of the bridge piers and slope of the waterway (72 per
cent) are such that the 100 year ARI flooding extents would not impact any features of the 
proposed road or bridge. 

It is also likely that there would be no impacts for events larger than the 100 year ARI flood. 
This is because the waterway is very steep (72 per cent grade), and large increases in flow 
rates produce only small increases in the flow depths. Flows in this waterway produced by 
storms larger than the 100 year ARI, including the probable maximum flood (PMF), are still 
unlikely to come into contact with the bridge. 

Chainage 58360
The proposal would change the existing road alignment where it crosses this watercourse. 
The straightening of the road between chainage 58140 and 58520 would relocated the 
alignment about 30 m downstream from the existing road (and watercourse crossing). New 
transverse drainage culverts would be constructed to convey flow across the road alignment 
and provide a minimum required flood immunity of 50 year ARI. 

The existing road embankment and culverts would remain in place immediately upstream of 
the proposed road alignment. The design of the proposed culvert was performed using the 
hydraulic modelling component of the 12d software to calculate the upstream water level for 
the 100 year ARI event. The proposal would result in an increase in the water level 
immediately upstream of the proposed culvert, but this increase would be contained wholly 
within the road reserve (owned by Roads and Maritime) between the existing and proposed 



Widening earthworks tie 
into the existing surface 
without encroaching into 
the watercourse 

No influence on the hydraulic 
capacity of the watercourse 
(located outside of the cross 
section extents) 

Figure 6-18 Earthwork cross-section 

Widening earthworks tie 
into the existing surface 
without encroaching into 
the watercourse 

No influence on the hydraulic 
capacity of the watercourse 
(located outside of the cross 
section extents) 
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alignments and would not affect the hydraulic capacity of the existing culvert. Therefore, there 
would be no changes to the existing flood levels for land upstream of the existing road. 

The proposed culvert discharges flows to the existing watercourse without increasing the 
quantity of flows. As such, there would also be no identifiable impacts downstream of the 
proposed culvert. 

Chainage 57190 to 57800
The intention of the design of the earthworks on the western side of the road beside this 
unnamed watercourse is to minimise any widening of the road embankment in order to avoid 
earthwork encroaching into the creek and influencing its hydraulic capacity. As there would 
be minimal work done on the western side of the road, no potential flooding impacts would be 
created for this watercourse. 
Figure 6-18 presents the design cross-section and typical earthwork profiles; these would 
result in no impact on the hydraulic properties of the watercourse on the western side of the 
highway from chainage 57190 to 57800.
Figure 6-19 shows the separation between the unnamed watercourse and the extent of the 
proposal’s earthwork. 
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LEGEND: 

The proposal 

100 year ARI flood extent 

Existing road centreline 

Disused railway 

Extent of the proposal's earthworks 

Watercourse from Chainage 57190 
to Chainage 57800 

Figure 6-19 The extent of earthworks adjacent to the watercourse from chainage 57190 to 
57800 

 Tributary of Brickyard Creek
The design for the proposal maintains the hydraulic regime of this watercourse. In particular: 
•	 There would be no change to the discharge locations of tributaries to this watercourse 
•	 There would be no significant diversions of flow between catchments in relation to this 

watercourse or its tributaries 
•	 There would be no proposed changes to the alignment of the watercourse 
•	 There would be no structures proposed that affect the 100 year ARI flooding extents. 

The proposal would not impact this watercourse. 

 Other catchments 

A number of other catchments generate runoff that would be collected by the proposal’s 
drainage system in addition to the identified watercourses discussed above. In each of these 
cases, it can be clearly observed that the steep topography means that there would be no 
flooding impacts in these locations. However, consideration of the required flood immunity of 
the road following construction of the proposal is applicable for these structures. 

   Runoff volume generated by the proposal 

The proposal would not cause a significant increase in the area of impervious surfaces or 
runoff volumes generated for all watercourses. This is because: 
•	 The proposed road alignment would closely match the existing road for the majority of 

its length 
•	 The increase in paved surfaces would be a very small proportion of the total catchment 

area for all watercourses affected by the proposal. 

 Operation impacts 

There is potential for access tracks to encroach within the existing 100 year ARI flooding 
extents. As such, there is potential for some minor, localised increases in flood levels 
immediately upstream of the culvert. However, the flood extents would be small and no 
locations sensitive to flooding impacts would be affected. 

 Construction impacts 



 

     
    

      
  

    
 

    
   

  

 
     

  
 

 
   

 
Table 6-20  Proposed safeguards  and m anagement measures for  hydrology  and flooding  

Impact  Environmental safeguards  

Increased  
area of flood  
inundation 

Flooding impacts would be 
reassessed following finalisation of  

Responsibility  

Roads and 
Maritime  

Timing  

Pre
construction 
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There is potential for access tracks for construction of the bridge piers to encroach within the 
existing 100 year ARI flooding extents, and/or require a crossing of the watercourse at 
chainage 57860. As such, there is potential for some minor, localised increases in flood levels 
immediately upstream of the culvert. However, the flood extents would be small and no 
locations sensitive to flooding impacts would be affected. 

Previous flood modelling determined that the proposed compound site area is partially 
affected by 100 year flood from the tributary of brickyard creek (refer Figure 6-20). However, 
there is enough “dry” area for compound buildings and concrete batch plant. 

Figure 6-20 The extent of flooding (100 year flood event) affecting the proposed compound 
site and concrete batch plant area. 

6.5.3  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-20 would be implemented 
before and during construction of the proposal to minimise impacts on the environment. 
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Impact Environmental safeguards Responsibility Timing 
and flood 
velocities for 
construction 
and 
maintenanc 
e access 

construction and maintenance 
access requirements. 

and 
construction 

Erosion and The drainage system would be Roads and Pre
scour at designed to control outlet velocities. Maritime construction 
culvert and 
outlets Scour protection devices would be 

incorporated at culvert outlets. 
construction 

Removal of 
vegetation 
and ground 
disturbance 
in areas of 
ecological 
and/or 
cultural 
heritage 
value 

The drainage system would be 
designed to control outlet velocities 
and minimise the footprint of scour 
protection measures. 

Roads and 
Maritime 

Pre
construction 
and 
construction 
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6.7  Topography, geology and soils  
6.7.1  Existing environment  

 Topography 
 Topography 

The elevation of the proposal area varies between about 933 m above the Australian height 
datum (AHD) at the south-eastern end down to 828 m above AHD at the north-eastern end, 
as shown in Figure 6-21. The proposal area has an average gradient to the north-east of 
between seven and eight per cent. 

 Geology and soils 

The Data Report on Geotechnical Investigation for the Proposed Bolivia Hill Upgrade 
(Douglas Partners 2014) states that the subject site is underlain by filling in places (this is a 
dense, pale brown and grey, silty gravelly fine to coarse-grained sand used to construct the 
road) overlying a thin mantle of silty sand soils and weathered bedrock. 
The 1:250,000 Geological Map of the Grafton region (SH 56-6) indicates the proposal area is 
predominantly underlain by Bolivia Range Leucomonzogranite (Figure 6-22). This is 
described as inhomogenous, pink granite, varying from medium-grained leucogranite to 
porphyritic and coarse-grained granite, with microgranite (Geoscience Australia 2014). 
Previous studies suggest the Dundee Rhyodacite is located to the north/north-east of the 
study area (Douglas Partners 2014). This is described as blue-grey crystal-rich ignimbritic 
rhydocite, with crystals of quartz and other volcanic materials (Geosciences Australia 2014). 
The results of the investigation confirmed the predominance of granite and microgranite 
materials throughout the proposal area, with rhydocite at the northernmost borehole testing 
site. Therefore, the findings of the geotechnical investigation were consistent with geological 
mapping. 
The major structural lineaments run in a north/north-east direction throughout the Bolivia 
Ranges. Fresh, slightly weathered granite outcrops are observed along ridgelines and in 
some areas on the sides of hills in the proposal area. Both of these features are presented in 
Figure 6-23 (Douglas Partners 2014). 
Soils throughout the proposal area are classified as rugged granitic areas with rock walls and 
tors (Cardno 2013). This soil type largely consists of leached sands with various shallow sand 
soils. The Soil Conservation Service categorises soil types into one of four erosion classes. 
This soil would be considered ‘Class C: Grey and yellow soils derived from granites, 
sediments and metasediments, especially coarse-grained types’ (OEH 2012). This is 
considered to have very high soil erodibility. 
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The proposal area has been subject to a number of land uses since initial non-
Aboriginal occupation in 1843. These uses include: 

• Small-scale historic mining and quarrying 
• Historic logging 
• Light rural uses, such as grazing 
• Light rural residential use 
• Historic market gardens 
• Historic unsealed roads, including the Cobb & Co trail and a pre-1950s bypass 
• Infrastructure such as roads, railways, electricity easements and drainage. 

It is unlikely that these previous land uses would have caused any major soil 
contamination issues in the proposal area. 

There is some potential for contamination to be present as a result of previous 
vehicle crashes. 

If any potentially contaminated soil is encountered during construction, works should 
cease in the area and a contamination assessment should be conducted. 
It is unlikely that asbestos would be encountered during the proposal works. If any 
potential asbestos found during construction, works should cease in the area and an 
asbestos assessment should be conducted. 

 Acid sulfate soils 

Acid sulfate soils are typically found in low-lying coastal areas, such as mangroves, 
salt marshes, floodplains, swamps, wetlands, and estuaries. The proposal area 
occurs at a relatively high elevation and, as such, the Australian Soil Resource 
Information System website shows the proposal area as occurring within an area 
classified as ‘C4 Extremely low probability/Very low confidence of ASS’. 

  Salinity 

Areas of high salinity potential are characteristically low points that can accumulate 
water easily. The proposal area occurs at a relatively high elevation. The Natural 
Resource Atlas (NSW 2015) maps low, medium and high salinity hazards in NSW. 
There are no salinity hazard areas within or immediately surrounding the proposal 
area. 

6.7.2   Potential impacts  
 Operation

The proposal, when built, would not present an increased erosion risk as all exposed 
soils would have been revegetated, so the proposal would be unlikely to contribute to 
sediment loading within the adjacent waterways. Given the proposal would not be a 
direct cause of additional pollutant generation in the area, pavement runoff would not 
be subject to water quality treatment prior to discharge downstream. 

During operation, the discharge of stormwater from culvert outlets has the potential to 
cause erosion. To mitigate this potential impact, all proposed culvert outlets and 
existing culvert outlets would be assessed for their potential to cause erosion and 
would have appropriate scour protection installed as part of the proposal. 

Proposed culverts would also be designed to control the outlet velocities to minimise 
potential scour and reduce the extent and cost of the scour protection measures. The 
forms of scour protection would be finalised in the detailed design; however, standard 
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measures to be installed would include: 

•	 Reinforced concrete aprons with cut-off walls 
•	 Rip rap (placed loose rock) 
•	 Rock-filled mattress. 

In some circumstances, the steep topography and the reuse of existing drainage 
infrastructure may prevent pipe outlet velocities being controlled through the design 
of the culvert size and slope. In these cases the required size of the scour protection 
measures listed above may not be feasible due to: 

•	 The required size of the scour protection may be too large to be 
accommodated within the project boundary 

•	 The steep topography preventing safe and effective construction 
•	 Conflict with other infrastructure or significant ecological/cultural heritage 

features. 

In these cases, specialised energy dissipation and scour protection devices would 
need to be developed in detailed design to prevent erosion. 

 Construction 
The potential impacts on soils, topography and geology would be primarily due to the 
erosion of exposed soils and stockpiles, and associated sedimentation of 
surrounding land and drainage lines. The granitic soils and steep slope of the 
proposal area have been assessed as having moderate to high erosion potential. 
Areas of exposed soil have the potential to be eroded through wind and water. 
Construction activities with the potential to expose soils to erosion include vegetation 
removal and grubbing processes, removal of surfaces that provide protection from 
erosion (e.g. removal of remnant pavement), excavation and earthwork, and 
stockpiling of soils for later use in road construction. 

Key areas of excavation with the potential to cause erosion and sedimentation are at 
the major cut and fill locations as identified on Figure 3-1, including: 
•	 Where a wider shoulder would be cut into the eastern side of the road (in 

particular between Chainage 57378 and Chainage 57558) 
•	 Chainage 57750 to Chainage 58600, where the bridge pier locations and 

access track for the bridge will be cleared and constructed 
•	 Chainage 58150 to Chainage 58550, where a large amount of imported fill will 

be used to realign the road horizontally and vertically. 

There are two large retaining walls proposed at either end of  the bridge abutments.  
Any exposed soils prior to stabilisation has the potential to be eroded through wind 
and water leading to potential sedimentation in the unnamed creek.  
 
Vegetation removal around the unnamed creek has potential to  cause sedimentation  
through destabilisation of the existing creek banks.  This is more likely at  the location 
of  the bridge construction and where culverts are being replaced or augmented (refer  
to Section 3.2.5).  
 
There are a number of  features that pose a challenge to the implementation of  
erosion and sedimentation control  measures  for the project:  

•	 The site’s soil type is considered to have  very high erodibility 
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•	 Steep topography limits the locations where the construction of control 
measures such as sedimentation basins are feasible. The topography also 
prevents the ability to construct measures on the eastern side of the road 
alignment to temporarily divert water around construction locations 

•	 The construction of control measures may conflict with vegetation with high 
ecological value 

•	 Difficulty separating external runoff from disturbed site runoff 

Managing Urban Stormwater: Soils and Construction (Landcom 2014) prescribes  that  
a Soil  and Water  Management Plan be developed for  a construction site with  
provision for  minimising erosion and capture of sediment laden stormwater,  with  
capacity to allow sediments  to settle before any water discharge  from  the site. As 
part of the drainage and water quality component  of  the Concept Design, an initial  
assessment was carried out  to inform  the development of an erosion and sediment  
control strategy.  
 
Strategies  for  the management of  key areas of excavation include:  

•	 Where a wider shoulder would be cut into the eastern side of the road. 

Runoff from  these  construction locations will be collected by the existing  
drainage culverts.  As  a result,  the catchments  for the purposes of erosion and 
sediment control are defined by the distance between the culverts.  
 
The largest culvert  spacing where the road is to be widened into the eastern 
side of  the road is between the culverts at Chainage 57378 and Chainage  
57558.  
 
A Revised Universal Soil Loss Equation (RUSLE)  calculation was undertaken  
and is presented in Table 6-21.  The parameters  used to undertake these  
calculations are shown in Table 6-22.  The RUSLE calculations in Table 6-21 
show that  the estimated annual soil loss  from this catchment is less  than 
150m3.  On this basis, Section 6.3.2d of Managing Urban Stormwater: Soils and 
Construction (Landcom  2014) advises  that sediment retention basins  are not  
required.   

Alternative control measures appropriate for this catchment include the placement of 
check dams within the table drain in the upslope verge as well as sediment barriers 
located at the culvert inlet structures. 

•	 Chainage 57750 to 58600, where the bridge pier locations and access track for 
the bridge will be cleared and constructed 

Potential construction extents and corresponding catchments for the 
consideration of erosion and sediment control measures have been identified 
based on indicative designs for the pier locations and associated construction 
access tracks. These designs are to be refined during the detailed design 
phase. Catchments have been identified and RUSLE calculations performed 
for: 

o	 The Pier 1 construction pad 
o	 The Pier 1 access track catchment which relates to the likely 

largest catchment area along its route 
o	 A combined catchment for the Pier 2 construction pad and 

access track. 
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o	 No sediment retention basins will be required for these 
catchments. 

•	 Chainage 58150 to 58550, where a large amount of imported fill would be used 
to realign the road horizontally and vertically 

Two catchments have been identified in this location, on each side of the 
proposed culvert at Chainage 58355. A sediment retention basin will be 
required for the catchment from Chainage 58150 to Chainage 58355. The 
dimensions of the sediment retention basin have been calculated established 
to ensure that this infrastructure can be provided within the project boundary 
and with can coexist with other necessary road infrastructure and is included in 
the Concept Design. 

Table 6-21 – Revised Universal Soil Loss Equation Calculations 

Catchment Catchment 
Area (ha) 

Estimated Annual 
Soil Loss (m3/yr) 

Required 
Basin Volume 
(m3) 

1. Chainage 57378 to Chainage 
57558 

0.12 130 Not required 

2. Pier 1 construction pad 0.22 79 Not required 
3. Pier 1 access track 0.20 64 Not required 
4. Pier 2 construction pad and 

access track 
0.34 129 Not required 

5. Chainage 58150 to Chainage 
58355 

0.78 298 152m3 

6. Chainage 58355 to Chainage 
58470 

0.34 130 Not required 

Note: Calculated volumes subject to refinement at Detailed design Stage. 

Table 6–22 – Site Parameters used in Revised Universal Soil Loss Equation 
calculations 

Parameter Value Source / Comments 
Soil Texture Group D Potential dispersive soils 
Design Rainfall 
Depth (days) 

5 Blue Book Table 6.1 Volume 2d 

Design Rainfall 
Depth (percentile) 

85 Blue Book Table 6.1 Volume 2d 

x-day, y-percentile 
rainfall event (mm) 

38.1 Blue Book Table 6.3 

Rainfall intensity: 2
year, 6-hour storm 
(mm/h) 

8.8 From site IFD data 

Rainfall erosivity (R-
factor) 

1790 Calculated 

Runoff Coefficient 
(Cv) 

0.34 Blue Book Section F.3 Table  F2 

Soil erodibility (K
factor) 

0.026 Estimated from description of soils 

Slope length (m)* 80 Calculated from site data 
Slope gradient (%) varies Calculated from site data 
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Parameter Value Source / Comments 
Erosion control 
practice (P-factor) 

1.3 Blue Book Appendix A, A5 & A6 
Default for construction sites 

Ground cover (C-
factor) 

1 

Note: The ‘Blue Book’ is Managing Urban Stormwater: Soils and Construction (Landcom 2014). 

• Other Locations 

Other construction locations are likely to have small catchments that can be 
managed with the use of effective localised erosion and sediment control 
measures. These measures would be aimed at minimising erosion and the 
volume of sediment which is transported from disturbed areas in the absence 
of large-scale sediment retention basins. Measures would include use of the 
following smaller scale elements such as: 
- Temporary revegetation/rehabilitation work to reduce the extent of 

disturbed surfaces 
- Application of temporary surface treatments or blanketing on exposed 

earth surfaces 
- Sediment barriers, check dams and sumps, in series where necessary 
- Vegetation buffer strips 

Erosion and sedimentation controls would be further addressed during detailed 
design in order to mitigate impacts during construction. 

6.7.3  Safeguards and management measures  

The safeguards and management measures outlined in Table 6-23 would be 
implemented before, and during construction of the proposal to minimise impacts on 
topography, geology and soils. 

Table 6-23: Proposed safeguards and management measures for topography, 
geology and soils 

Impact Environmental safeguards Responsibility Timing 

Erosion and 
sediment 
control 

Erosion and sediment control 
measures are to be implemented and 
maintained to: 

• Prevent sediment moving off-
site and sediment laden water 
entering any water course, 
drainage lines, or drain inlets 
• Reduce water velocity and 

capture sediment on site 
• Minimise the amount of 

material transported from site 
to surrounding pavement 
surfaces 
• Divert clean water around the 

site 

Roads and 
Maritime 

Detailed design 
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Impact Environmental safeguards Responsibility Timing 
(in accordance with the 
Landcom/Department of Housing 
Managing Urban Stormwater, Soils 
and Construction Guidelines (the 
Blue Book)). 

Erosion and 
sediment 
control 

During detailed design, an Erosion 
and Sedimentation Management 
Report would be prepared. The 
report would include (as a minimum): 

- Identified site catchment and 
sub-catchments, high risk 
areas and sensitive areas 

- Sizing of each of the above 
areas and catchments 

- Proposed staging plans for 
the project to ensure 
appropriate erosion and 
sediment control measures 
are possible 

- The likely volume of runoff 
from each catchment and 
sub-catchment in accordance 
with the Managing Urban 
Stormwater: Soils and 
Construction, Volume 1 and 2 
(Landcom 2004) 

- Direction of water flow, both 
off and on site 

- Diversion of off-site water 
around or through the site or 
details of separation of on-site 
and off-site water 

- The direction of runoff and 
drainage points during each 
stage of construction 

- The locations and sizing of 
runoff and drainage points 
during each stage of 
construction 

- The location and sizing of 
sediment basins/sumps and 
associated drainage (as 
required) to direct site water 
to the basin or sumps 

- A mapped plan identifying the 
above at all major 
construction stages 

- A review process by a soil 
conservationist and a process 
for updating the report to 

Roads and 
Maritime 

Detailed design 



 

Impact   Environmental safeguards Responsibility   Timing 
 address any 

 recommendations. 

Erosion and 
 sediment 

 control 

 A Soil and Water Management Plan 
 would be prepared prior to 

  construction and is to include (as a 
 minimum): 

 - Identified site catchments and 
  sub-catchments, high risk 

 areas and sensitive areas 
 -  Sizing of each of the above 

 areas and catchments 
 -  The likely runoff from each 

sub-catchment  
 - Separation of on-site and off-

site water  
 - The direction of run-off and  

drainage points during each 
 stage of construction 

 -   Direction of flow of on-site 
and off-site water  

 -  The locations and sizing of  
 sediment basins or sumps 

and associated catch drains  
and/or bunds  

- The locations of other erosion 
 and sediment control 

 measures  
-  Control measures to be 

 implemented on wet weather 
events, including a mapped 

 plan 
-  A dewatering procedure for 

 on-site water and basins if  
applicable  

-  A process for reviewing and 
updating the plan on a 
fortnightly basis and/or when 

 work alters. 

 Contractor Prior to 
 construction 

Erosion and 
 sediment 

 control 

 Environmental Work Method 
 Statements  would be prepared for 

  high-risk activities, such as: 
 -   Clearing and grubbing 
 -  Earthworks 
 -  Temporary creek diversion 
 - Drainage work, including 

 culvert construction 
 -  Bridge construction. 

Construction 
 contractor 

Pre-construction 
 and construction 
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Impact  Environmental safeguards  Responsibility   Timing 

Erosion and 
 sediment 

 control 

 Environmental Work Method 
Statements include:  

 -  Description of work/activities 
 and machinery 

 - Outline of the sequence of the 
work/activities, including  
interfaces with other  

 construction activities 
 -  Identification of potential 

 environmental risk/impact, 
 including potential risk/impact 

associated with wet weather  
 events 

 -  Evaluation of methods to 
 eliminate/reduce the 

environmental risk  
 - Mitigation measures to reduce 

environmental risk  
 -  Any safeguards resulting from 

 consultation with public 
 authorities and other 

stakeholders, where 
 appropriate 

 - A map indicating sensitive 
 locations, likely potential 

environmental impacts, and 
 work areas 

 - Identification of work areas  
and exclusion zones  

 -  Operational and monitoring 
measures to reduce 
environmental impact  

-  A process for assessing and 
 reporting the performance of 

 the implemented 
 environmental control 

measures  
-  A process for resolving  

environmental issues or  
conflicts and reporting 

 outcomes. 

Construction 
 contractor 

Pre-construction 
and construction  

Erosion and 
 sediment 

 control 

  Stabilisation would be carried out for 
  areas exposed for two weeks or more 

 (including stockpiles and batters); for  
example, by covering with geotextile 

  fabric, stabilised mulch, soil binder or 
 spray grass 

 Contractor Prior to 
 construction 

Erosion and 
 sediment 

 Work areas are to be stabilised 
  progressively during the works. 

 Contractor Prior to 
 construction 
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Impact  Environmental safeguards  Responsibility  Timing  
control 

Erosion and 
sediment  
control  

•  Localised erosion and sediment  
control  measures would be 
implemented to minimise erosion 
and the volume of sediment  
transported  from disturbed areas.  
Measures would include:  

•  Temporary revegetation/  
rehabilitation work to reduce the  
extent of disturbed surfaces  

•  Temporary surface treatments or  
blanketing on exposed earth  
surfaces  

•  Sediment barriers  and sumps, in 
series where necessary  

•  Vegetated buffer strips where 
necessary.  

Construction 
contractor  

Pre-construction 
and construction  

Erosion and 
sediment 
control 

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

Construction 
contractor 

Pre-construction 
and construction 

Erosion and 
sediment  
control  

Control  measures would be 
implemented at construction access  
points to  the New England Highway  
within the proposal area to minimise 
dirt and mud tracking.  

Construction 
contractor  

Construction 

Erosion and 
sediment 
control 

All stockpiles would be designed, 
established, operated and 
decommissioned in accordance with 
the Road and Maritime Stockpile 
Management Procedures (2011a). 
Stockpiles would be sited: 

- At least 50 m from the nearest 
waterway 

- In an area of low ecological 
and heritage conservation 
significance 

- On relatively level ground 
- Outside the 1 in 10 year ARI 

floodplain. 

Construction 
contractor 

Pre-construction 
and construction 

Erosion and 
sediment 
control 

Topsoil would be stockpiled 
separately for possible re-use in 
landscaping and rehabilitation. 

Construction 
contractor 

Construction 

Erosion and 
sediment  
control  

Any material  transported onto  road  
surfaces would be swept and 
removed at the end of each working  
day and before rainfall.  

Construction 
contractor  

Construction 
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Impact Environmental safeguards Responsibility Timing 

Erosion and 
sediment  
control  

An accredited soil conservationist  
would be engaged to regularly  
inspect  work throughout the 
construction phase on a monthly  
basis and subsequent report to RMS.  

Construction 
contractor  

Construction 

Contaminati 
on identified 
during 
construction 
activities  

If contaminated areas are 
encountered during construction,  
appropriate control  measures will be 
implemented to manage  the 
immediate risks of contamination,  
such as the diversion of  surface  
runoff, capture of any contaminated  
runoff or  temporary capping.    All 
other works that  may impact  on the  
contaminated area will cease until  the 
nature of the contamination has been  
confirmed and any necessary site-
specific controls or  further actions  
identified in consultation with the  
RMS Environment Manager and/or  
EPA.    

Construction 
contractor  

Construction 

Accidental  
spill  

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

Construction 
contractor  

Pre-construction 
and construction  

Water 
Quality 

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

Construction 
contractor 

Construction 

Water  
Quality  

Visual monitoring of local water  quality  
(ie turbidity, hydrocarbon spills/slicks)  c
is to be undertaken on a regular basis  
to identify any potential spills or  
deficient erosion and sediment  
controls.  

Construction 
ontractor  

Construction 

Water  
Quality  

Water  quality control  measures are to  
be used to prevent  any  materials (eg.  
concrete, grout,  sediment etc) entering 
drain inlets or waterways.  

Construction 
contractor  

Construction  

Water 
Quality 

Measures to control pollutants from 
stormwater and spills would be 
investigated and incorporated in the 
pavement drainage system at 
locations where it discharges to the 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 
receiving drainage lines.  Measures 
aimed at reducing flow rates during 
rain events and potential scour would 
also be incorporated in the design of 
the pavement drainage system. 

Water 
Quality 

Potable water is used for wash down. Construction 
contractor 

Construction 

Water 
Quality 

Excess debris from cleaning and 
washing is removed using hand tools. 

Construction 
contractor 

Construction 

Water 
Quality 

Containment material is used to 
capture / filter water used in wash 
down. 

Construction 
contractor 

Construction 

6.8  Noise and vibration  
6.8.1  Policy setting  
The Interim Construction Noise Guideline (DECC  2009) indicates that  construction of  
new public infrastructure  warrants a  quantitative construction noise assessment, as  
the work often occurs over an extended period of  time and can involve lots  of  
equipment  and/or stages of work. However, a quantitative assessment is not  required 
for the proposal because it is a redevelopment of  existing infrastructure and the  few  
sensitive receivers are  far  from  the proposal area. Furthermore, noise  generating  
activities such as  controlled blasting  (if required)  can be tailored to meet  noise 
criteria.   
 
The NSW  Road Noise Policy (DECCW  2011) identifies  that the study area for an  
operational noise assessment is a nominated 600  m  from the centreline of  the 
outermost traffic lane on eac h side of the subject road. Therefore, given that there  
are no sensitive receivers within this nominated study area, an operational noise 
assessment is not required for  the proposal.  

6.8.2  Existing environment  
The New  England Highway is a major transport link.  The proposal area therefore 
experiences considerable road noise and vibration.  The proposal area is located 
within a rural area 28 km  south of  Tenterfield. Much of the land immediately  
surrounding t he proposal area is Crown land, including t he Bolivia Hill Nature  
Reserve (as discussed in Section 6.12).   
 
The nearest sensitive receptor is a dwelling located about 680 m  north-east  of the 
proposal area.  There are no other sensitive receptors within 1 km  of the proposal  
area.  
 
Other sources of noise and  vibration within the area surrounding the proposal area 
would include light  machinery and/or livestock  from neighbouring farms.  
 

6.8.3  Potential impacts  
 Operation 

It is considered unlikely that the proposed upgrade would result in increased road 
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noise levels during operation. 

 Construction 
Construction activities during day and night would have the potential to cause some 
short-term impacts. However, the proposed upgrade closely follows the existing road 
corridor and is not likely to cause a significant change in the character of road noise 
experienced by neighbouring farms. 

There are no fixed noise receivers within the study area. Although controlled blasting 
may be required for excavation, this would be carried out in accordance with relevant 
environmental guidelines and controls, including: 
• NSW Road Noise Policy (DECCW 2011) 
• NSW Interim Construction Noise Guideline (EPA 2009) 
• Roads and Maritime Environmental Noise Management Manual (RTA 2001) 
• Assessing Vibration: A Technical Guideline (DECCW 2006). 

If required, any potential impacts of controlled blasting would be further investigated 
during detailed design. 

6.8.4  Safeguards and management measures  
Table 6-24 summarises the proposed safeguards and management measures 
recommended to minimise potential noise and vibration impacts. 

Table 6-24: Proposed safeguards and management measures for noise and vibration 

Impact Environmental 
safeguards 

Responsibility Timing 

Construction A construction noise and vibration Construction Pre
noise and management plan (CNVMP) would contractor construction 
vibration be prepared as part of the 

construction environmental 
management plan (CEMP) in 
accordance with the Interim 
Construction Noise Guideline 
(DECCW 2009). The CNVMP 
would detail mitigation, monitoring 
and community liaison measures 
and: 
• Identify potentially impacted 

locations and properties 
(including a detailed map) 

• Assess potential risk for 
activities likely to impact 
residents 

• Identify mitigation measures to 
reduce excessive noise and/or 
vibration during construction, 
including those associated with 
controlled blasting (if required) 
and truck movements 

• Outline a process for 
assessing the performance of 



 

  
 

  

 
   

 
  

 

 
  

  
 

 
  

 
 

 
 

 

 

 

 
 

 
  

 
 

 
 

 

    
  

     
     

   
 

   
  
  
   
  

 

    
 

 

  
  
   
    

   
 

 

Impact Environmental 
safeguards 

Responsibility Timing 

implemented mitigation 
measures 
- Outline a process for 

resolving issues and 
complaints. 

Construction Works to be carried out during Construction During 
noise and normal work hours (i.e. 7am to 6pm contractor Construction 
vibration Monday to Friday; 8am to 1pm 

Saturdays).  Any work that is 
performed outside normal work 
hours or on Sundays or public 
holidays is to minimise noise 
impacts. 

Construction Noise impacts are to be minimised Construction During 
noise and in accordance with Practice Note 7 contractor Construction 
vibration in the Roads and Maritime 

Services Environmental Noise 
Management Manual and Roads 
and Maritime Services 
Environmental fact sheet No. 2
Noise Management and Night 
Works. 

6.9  Air quality  
This section identifies impacts of the proposal on local air quality, and mitigation 
measures to reduce any adverse impact. 

6.9.1  Existing  environment  
The New England region generally experiences good air quality as it is largely rural 
and agricultural. For this reason, the NSW Environment Protection Authority (EPA) 
does not run a monitoring station within 200 km of the proposal location. 

Localised and short-term reductions in air quality can sometimes occur, due to: 
• Extractive industries 
• Waste treatment and storage 
• Dust from unsealed roads 
• Event-based emissions, including bushfires, pollen or dust storms. 

6.9.2  Potential impacts  
 Operation 

It is considered unlikely that the proposal would result in a decrease in air quality 
during operational phase. 

 Construction 

Construction activities that could impact air quality include: 
• Vegetation clearing 
• Stripping, stockpiling and managing topsoil 
• Earthwork, excavation, construction of pavement and placement of structures 
Bolivia Hill Upgrade 146 
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•	 Transport and handling of soils and material to, from and around the proposal 
area 

•	 Vehicles traveling on unsealed areas 
•	 Construction vehicles and machinery, which create exhaust fumes 
•	 Asphalting the road surface 
•	 Spray painting for line marking. 
 
Of these activities, the main potential impact on ambient air  quality during  
construction would be from dust  generation. High risk activities would include 
stripping of  topsoil and bulk earthworks,  particularly in during construction of  the 
access track for  the br idge.  
 
The magnitude and extent of any dust impact would be subject to the volume and  
duration of earthwork occurring at any one time and location, as well as  
meteorological conditions, such  as wind speed, wind direction and precipitation.   
 
It is not considered likely that dust emissions during construction would impact  
sensitive receivers, since the closest sensitive receiver is about 680  m  to the north
east, somewhat protected by the hill  to the east of the New England Highway.   
 

6.9.3  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-25 would be 
implemented before and during construction of the proposal to minimise impact on air 
quality. 
 

   
    

  
  
 

  
   

  
 

  

 
 

 
 

   
   

   
 

  

  

  

 
 

 
 

  
   

 

Table 6-25: Proposed safeguards and management measures 
Impact 

Dust 

Dust 

Air Quality 

Environmental safeguards 
An air quality management plan 
(AQMP) would be prepared as part of 
the construction environmental 
management plan (CEMP). The 
AQMP would include (as a minimum): 
• A map identifying locations of 

sensitive receivers 
• Identification of potential 

risks/impacts due to dust-
generating activities 

• Management measures to 
minimise risk, including a 
progressive stabilisation plan 

• A process for monitoring on-site 
dust and weather conditions 
- A process for altering 

management measures as 
required. 

Measures (including watering or 
covering exposed areas) are to be 
used to minimise or prevent air 
pollution and dust. 
Works (including the spraying of paint 
and other materials) are not to be 

Responsibility 

Construction 
contractor 

Construction 
contractor 

Construction 
contractor 

Timing 

Pre
construction 

Construction 

Construction 
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Impact Environmental safeguards Responsibility Timing 
carried out during strong winds or in 
weather conditions where high levels 
of dust or air borne particulates are 
likely. 

Air Quality Vegetation or other materials are not 
to be burnt on site. 

Construction 
contractor 

Construction 

Dust and 
odour 

Stockpiles or areas that may generate 
dust are to be managed to suppress 
dust emissions in accordance with the 
Roads and Maritime Services 
Stockpile Site Management Guideline 
(EMS-TG-10) 

Construction 
contractor 

Construction 

Dust and 
odour 

To minimise or prevent air pollution 
and dust, loads that may produce 
dust or odour would be covered, and 
water would be sprayed on unsealed 
access roads and open areas during 
conditions conducive to dust 
generation. 

Construction 
contractor 

Construction 

Exhaust 
emissions 

Construction equipment (including all 
internal combustion engines) would 
be properly maintained and running 
efficiently to ensure exhaust 
emissions are minimised, where 
practicable, and comply with the 
Protection of Environment Operations 
Act 1997. 

Construction 
contractor 

Construction 

Exhaust 
emissions 

Machinery would be turned off when 
not in use. 

Construction 
contractor 

Construction 

6.10  Climate c hange  
This section identifies the potential climate change and greenhouse gas impact of the 
proposal, and mitigation measures to reduce any adverse impact. It also qualitatively 
identifies the potential impact of climate change on the proposal, and measures that 
would be taken to manage the emissions of greenhouse gas emissions. 

6.10.1  Policy setting  
Roads and Maritime has developed a Climate Change Plan to: 
•	 Reduce Roads and Maritime’s carbon footprint 
•	 Help reduce the carbon footprint of NSW road transport 
•	 Adapt the Roads and Maritime road transport system to the impact of climate 

change 
•	 Manage Roads and Maritime’s transition to a low carbon economy. 

Roads and Maritime reports its greenhouse gas emissions and direct energy 
consumption annually to the Office of Environment and Heritage (OEH) in 
accordance with the NSW Government’s Sustainability Policy. Roads and Maritime’s 
Energy and Greenhouse Summary Report includes information on greenhouse gas 
emissions from energy use associated with the operation of its properties, street 
lighting, traffic signals and vehicles. Roads and Maritime tracks greenhouse gas 



 

     
 

 

   
  

   
    

 
  

 
    

 
 

 
 

 

   
 

 

emissions from general NSW road transport as part of its Vehicle Emissions 
Measure, which is reported on annually. 

6.10.2  Potential impacts  
    Impact of climate on the proposal 

Climatic  factors would not constrain construction of  the proposal  except during  
adverse weather  conditions such as prolonged heavy rain, black ice on the road or  
very high winds, which could occur during t he construction period. Adverse weather  
in the area w ould not  result in additional impacts  on the environment during 
construction, provided appropriate safeguards to  avoid erosion and sedimentation 
were installed around any excavated or exposed areas.  
 
The proposal would be located beside the existing New  England Highway,  the safe 
operation of which is constrained by climatic  factors such as black ice, heavy rain 
and high winds. It is unlikely that operation of  the New England Highway following the 
proposed upgrade would be compromised by climatic  factors,  provided motorists  
took due care during adverse weather conditions.  

  Impact of climate change on the proposal 

The climate of NSW is changing. Average temperatures in NSW have been steadily 
rising since the 1960s. The period from 2000–2010 was the State’s hottest decade 
on record. The NSW Climate Impact Profile (DECCW 2010) suggests that projected 
climate change for the New England/North West region is likely to be significant, 
including: 
•	 Increases in average annual temperatures by between one and three degrees 

Celsius by 2050 
•	 Changes in seasonal rainfall, including increases in summer rainfall and 

decreases in winter rainfall by 2050 
•	 Increases in runoff and streamflow in summer and autumn, and decreases in 

spring and winter. 

Over  the long t erm, increases in temperature may affect the integrity of road surfaces  
and other construction, either directly or indirectly.  This  may occur through 
evaporative changes, along with changes  to soil  moisture content or soil instability,  
which may eventually impact  the foundations of road structures, by softening t he 
road surface.   
 
Increased rainfall and flood events associated with projected climate change may  
also increase the flooding behaviour of local creek systems.  This is  unlikely to result  
in flooding impacts on the New England Highway at Bolivia Hill, as  outlined in Section  
6.2 of  this REF. However,  there may be an increase in surface runoff within the  
proposal area during extreme rainfall events; if not managed,  these could result in 
erosion impacts  and resulting sediment loss  from beneath the proposed bridge.  
Greenhouse gas impacts during operation 

The primary source of  greenhouse gas emissions during  operation would be 
associated with vehicles  using t he New England  Highway; however,  the number of  
vehicles is not anticipated to increase as a result  of  the proposal, as  the upgrade 
would not offer any additional road capacity at Bolivia Hill and is primarily concerned 
with improving road safety.   
 
Other  greenhouse  gas emission sources likely to be associated with the operational  
phase of the proposal include maintenance activities and any electricity used for  
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lighting and/or signals.  
 
Roads and Maritime is responsible for maintaining 18,020  km  of State roads, and 
2970 km  of regional and  local roads in the unincorporated  area of NSW,  5071 
bridges, nine car  ferries  and 22 road tunnels. Accordingly,  the contribution of the  
proposal to Roads  and Maritime’s total annual  greenhouse gas emissions is not  
considered to be significant.  

Greenhouse gas impacts during construction 

The construction phase of the proposal would produce greenhouse gases, including 
carbon dioxide, methane and nitrous oxide. Key sources of greenhouse gas 
emissions associated with the construction of the proposal would include: 
•	 Vegetation removal, resulting in release of stored carbon dioxide to the 

atmosphere 
•	 Operation of construction equipment, resulting in release of fugitive carbon 

dioxide and nitrous oxide emissions from fuel (petrol, diesel) used in plant and 
vehicles in construction, disposal and transport of materials 

•	 Possible fugitive methane emissions from the use of natural gas for operating 
construction equipment 

•	 Use of materials with high embodied energy content, such as concrete 
•	 Landfilling any carbon-based waste, resulting in emissions of methane 
•	 On-site electricity use. 

It is anticipated that construction equipment and vehicles would be the main 
emissions source during construction. The amount of greenhouse gas emissions 
associated with the construction of the proposal would be heavily dependent on the 
quantity of bulk earthwork required as well as the extent of vegetation removal. 

6.10.3  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-26 would be 
implemented before and during construction of the proposal to take account of 
climate change and greenhouse gas emissions. 

Table 6-26: Proposed Safeguards and management measures for climate change 
and greenhouse gas emissions 

Impact Environmental safeguards Responsibility Timing 

Climate 
change 

Design would consider the potential 
effects of climate change on the 
proposal, including drainage and 
stormwater management 
requirements. 

Principal 
Consultant 

Detailed 
design 

Energy 
efficiency 

The selection process for vehicle and 
plant would consider energy 
efficiency and related carbon 
emissions. 

Construction 
contractor 

Pre
construction 
and 
construction 

Energy 
efficiency 

Equipment would be serviced 
frequently to ensure it is operating 
efficiently. 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 

Energy 
efficiency 

Machinery would be operated 
efficiently to ensure optimal 
performance, minimise downtime and 
improve fuel efficiency. 

Construction 
contractor 

Construction 

6.11  Landscape character and visual impact  assessment  
This section identifies the landscape character and the visual impact of the proposal, 
and the mitigation measures to reduce any adverse impact. 

6.11.1  Existing environment  
The proposal area includes a visual catchment area, both in terms of where the  
proposal would be viewed from and what would be seen from  the proposal area.  
Much of  the visual catchment is limited to high points across  the lower elevations  
across the Deepwater River valley  to the north of  the proposal area as well as by  
steep escarpment landforms of the Bolivia Hill  ranges in the south.  
 
The proposal is  flanked  by the Bolivia Hill Nature Reserve with a number  of State  
Forests occurring in the  area. As a result  there are substantial, well established 
bushland and forest areas surrounding t he proposal, particularly on the steeper and  
upper slopes across  the surrounding r anges which create substantial vegetative 
corridors across and adjacent  to the proposal.  

The undertaking of the landscape character and visual impact assessment along with 
the finalisation of the concept design has been an iterative process. This has enabled 
the concept design to be refined throughout the development process, thereby 
reducing and mitigating the potential landscape character and visual impact wherever 
possible to preserve the aesthetic quality of the Bolivia Hill ranges. The assessment 
has been prepared in accordance with the RMS Environmental Impact Assessment 
Practice Note document “Guidelines for Landscape Character and Visual Impact 
Assessment EIA-N04”. 
The method used to undertake this study is summarised as follows: 

 

6.11.2  Methodology  

•	 Undertaking an initial site visit and field investigation, reviewing relevant 
literature, analysing aerial photographs, topographic maps to understand the 
study area. 

•	 Reviewing the initial engineering concept design and supporting material to 
gain an appreciation of the proposal. 

•	 Defining landscape character through a contextual analysis. 
•	 Identifying and describing landscape character zones and evaluating the 

impact of the proposal on these zones. 
•	 Identifying the visual catchment of the proposal. 
•	 Selecting viewpoints within the visual catchment representing the range of 

different land uses in the proposal area. 
•	 Re-visiting the site to ground truth initial analysis and concept designs. 
•	 Evaluating visual impact of the proposal by comparing the sensitivity of 

viewpoints and the magnitude of the impact of the proposal upon them. 
•	 Identifying urban design and landscape opportunities, as well as methods for 

mitigating adverse visual impacts, to be consideration during the detail design 
phase. 



 

 

6.11.3  Landscape Character Assessment  
   

           
  

   
  

  
          

    
    

 
 

   
  

 

     
   

  
 

  
  

 
 

 

 
 

 
 

  

     

 
  

     
   

  
   

      
   

 

   
 

 

The landscape character zones facilitate detailed assessment of the character of the 
proposal study area, of the proposal within it, and of the magnitude, sensitivity and 
impact likely on the landscape character of each zone to be experienced as a result of 
the proposal. In landscape character assessment, magnitude refers to the type of 
proposal and its compatibility with the existing landscape character. All anticipated 
elements of the proposal, including the bridge, alignment, road infrastructure, shared 
paths, planting, lighting, etc, are considered. Sensitivity is assessed on the perceived 
value of the existing landscape character. Impact is the combination of the magnitude 
and sensitivity rating in accordance with the Impact Assessment Grading Matrix (refer 
table 6-27). 

Table 6-27 Impact assessment grading matrix 
Magnitude 

High Moderate Low Negligible 
High High impact High to 

Moderate 
Moderate 

Impact 
Negligible 

Moderate High to Moderate Moderate to Negligible 

Se
ns

iti
vi

ty
 Moderate Impact Low 

Low 

Negligible 

Moderate 
Impact 

Negligible 

Moderate to 
Low 

Negligible 

Low impact 

Negligible 

Negligible 

Negligible 

The Urban Design Report and Landscape Character and Visual Impact Assessment 
of the proposal area has divided the proposal area into two landscape character zones 
(refer Figure 6-24 below). The two zones have been defined through gaining an 
understanding of land use, topography, and vegetation in combination with other 
factors intrinsic to the local landscape. The two landscape character zones are: 
• LCZ1 - Forested Bolivia Hill ranges (towards Glen Innes) 
• LCZ2 - Deepwater River valley (towards Tenterfield) 
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Figure 6-24 Landscape Character Zones 

Overall, the proposal would have an impact on landscape character. While the works, 
would partially take place in an established road corridor, they would impact on both 
landscape character zones to some degree. The magnitude of impact of LCZ 1 and 
LCZ 2 is indicated in Table 6-28. 

6.11.4 Visual Impact Assessment
The potential visual impact of the proposal has been assessed in relation to a 
number of key and potential viewpoints within a defined visual catchment area. The 
study area has then been defined into three Visual Catchment Zones (VCZ)(refer 
Figure 6-25 below) based on geographic proximity to the proposal which are: 
• Primary VCZ about 0 - 500 m. 
• Secondary VCZ about 500 m - 1.5 km. 
• Tertiary VCZ & Long Range Views about 1.5 - 3+ km 
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Figure 6- 25 Visual Catchment Zones 

Figures 6-26 to 6-32 show the viewpoints indicated within the VCZs. 

Figure 6-26 Landscape Character Zones - Primary VCZ about 0 - 500 m – V1. 
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Figure 6-27 Landscape Character Zones - Primary VCZ about 0 - 500 m – V2. 

Figure 6-28 Landscape Character Zones - Primary VCZ about 0 - 500 m – V3. 
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Figure 6-29 Landscape Character Zones - Secondary VCZ about 500 m - 1.5 km –
V4. 

Figure 6-30 Landscape Character Zones - Secondary VCZ about 500 m - 1.5 km –
V5. 
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Figure 6-31 Landscape Character Zones - Tertiary VCZ & Long Range Views about 
1.5 - 3+ km – V6. 

Figure 6-32 Landscape Character Zones - Tertiary VCZ & Long Range Views about 



 

    
 

 
  

  
    

 
 

      
    

 
   

 
 

   

 
 

    
   

  
    

 
 
 

  Table 6-29 Visual impact analysis and results 
VCZ   No.  Sensitivity 

 Primary  1  Moderate 
 Zone:  2  Moderate 

 0-500 m 
 3  Moderate 

 Secondary  4  Moderate 
 Zone: 
  500 m - 1.5  5  Moderate 

 km 

 Tertiary  6  Low 
 Zone: 

 7  Moderate   1.5 km - 3+  
 km 

 Magnitude 

 Low 

 Moderate 

 Low 

 Low 

 Low 

 Low 

 Low 

Visual Impact  

 Moderate to Low 

 Low 

 Moderate to Low 

 Moderate to Low 

 Moderate to Low 

 Moderate to Low 

 Moderate to Low 

 
  

  
  

  
 

  
 

  
    

 
   

 
 

1.5 - 3+ km – V7. 

6.11.5  Potential impacts  
Overall, the proposal would have the most impact on the landscape character of 
zone 1. The works in this zone, would take place in and adjacent to an established 
road corridor as well as a steeply sloped valley but would likely impact on LCZ 2 
during construction. Table 6-28 indicates the level of visual impact to occur to the 
landscape character from the proposal. 

Table 6 - 28 Landscape Character Zone Impact Summary 
LCZ Sensitivity Magnitude Visual Impact 

LCZ 1: Forested 
Bolivia Hill Ranges 

Moderate Moderate Moderate 

LCZ 2: Deepwater 
River valley 

Moderate Low Low to Moderate 

Overall, the proposal would have an impact on views in and around the study area. 
While the works, for the most part, are to take place in an established road corridor, 
they would impact on all Visual Catchment Zones (VCZ) to some degree, with the 
greatest impact being on the road user within the Primary VCZ, particularly within the 
forested Bolivia Hill ranges. Table 6-29 summarises the visual impact assessment 
results. 

Overall, the proposal would have moderate to low visual impacts when viewed from 
areas within 500 m within the Bolivia Hill range. Long-range views would be far less 
impacted.  Some of these long-range views may require impact mitigation. 
Specifically, views of the bridge and associated retaining walls from viewpoints in the 
north-east have potential to be impacted by landform cutting and vegetation removal. 
Localised treatments, including revegetation, would assist with mitigation of long 
range viewpoint impacts. 
Road user experience would be improved in terms of safety and views and there 
would be a potential improvement in road user awareness of local character due to 
adjusted road alignment of the bridge which sits away from the face of the 
escarpment, which may result in improved viewing angles from which to appreciate 
Bolivia Hill Upgrade 
Review of Environmental Factors 

158 



 

  

 
    

 
  

  
 

    

 
  

  
  

 
 

  

 
  

 

  

 
  

 
 

 

  

 
   

 

 
  

 
  

  
   

 
  

  
  

 
 

 

 
 

 

 
 

 
   

  

 

  

 
  

 
 

 
   

 

  

 
 

 
 

 

Table 6-30: Proposed Safeguards and management measures for landscape 
character and visual impact 

Impact Environmental safeguards Responsibility Timing 

Visual 
impact of 
structures 

The use of shotcrete is to be 
managed in accordance with the 
Roads and Maritime Services 
Shotcrete Design Guidelines 2005. 

Principal 
Consultant 

Detailed 
design 

Visual 
impact of 
structures 

Landscaping is to be managed in 
accordance with the Roads and 
Maritime Services Landscape 
guideline, 2008. 

Principal 
Consultant 

Detailed 
design 

Visual 
impact of 
structures 

Bridge works are to be managed in 
accordance with the Roads and 
Maritime Services Bridge Aesthetics 
guidelines, 2012. 

Principal 
Consultant 

Detailed 
design 

Visual 
impact of 
structures 

Works to be carried out in 
accordance with EIA-N04 Guideline 
for Landscape Character and visual 
impact assessment. 

Principal 
Consultant 

Detailed 
design 

Visual 
impact of 
structures 

The bridge structure is to be well 
integrated into surrounding landforms 

Principal 
Consultant 

Detailed 
design 

Visual 
impact of 
structures 

Concrete formwork is to be of a high 
standard with accurate tapers and 
clean edges 

Construction 
contractor 

Construction 

Visual 
impacts of 
earthworks 
design 
(cuttings, fill 
embankmen 
ts, and 
retaining 
walls 

The impact can be minimised through 
design that integrates with the 
existing landform 
Using precast units for retaining walls 
where possible to minimise 
construction footprint and vegetation 
clearing 

Principal 
Consultant 

Detailed 
design 

Vegetation 
removal 

Design to avoid impact to prominent 
trees and vegetation communities 
where possible 
Retaining walls and batters 
steepened to grades suitable for the 
proposed surface treatment 

Principal 
Consultant 

Detailed 
design 

Vegetation 
removal 

Work areas to be clearly defined and 
managed minimising vegetation 
removal 

Construction 
contractor 

Construction 
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landscape features such as the unique granite outcrops. 

6.11.6  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-30 would be 
implemented before and during construction of the proposal to take account of 
landscape character and visual impact. 



 

    

 

  
 
 

  

 

   
  

 
 

 
 

 
 
 

 
  

  
  

 

 
 

  
  

  
   

 

    

 

      
    

   
 

 

Impact Environmental safeguards Responsibility Timing 

Road 
furniture 
visual 
impact 

Coordinate signage location with 
other roadside elements including 
structures, fencing and landscape 
treatments 

Principal 
Consultant 

Detailed 
design 

Road 
furniture 
visual 
impact 

Look for opportunities to minimise 
design signage particularly where 
changes to the alignment have 
occurred 

Construction 
contractor 

Construction 

Visual 
impact of 
drainage 
structures 

Use soft engineering and well 
integrated drainage facilities: 
• If concrete lining is required 

coloured or heavily 
roughened concreted should 
be used. 

Construction 
contractor 

Construction 

6.12  Land use, property  and s ocio-economic impact  
This section identifies land uses in and around the proposal area and assesses the 
impact of the proposal and management measures to reduce any adverse impact. It 
also identifies the potential socio-economic impacts associated with the proposal, 
and measures that would be taken to manage identified impacts from the proposal. 

6.12.1  Existing environment  
 Land use 

The New England Highway runs from Hexham in Newcastle to Yarraman near 
Toowoomba in Queensland and is 887 km  long.  The section at  Bolivia Hill is an 
undivided two-lane road that connects  Glen Innes Severn local  government area 
(LGA) and  Tenterfield LGA.  The nearest town is  Deepwater, about 18 km  south. The  
township of  Tenterfield is about 28 km  north of  the proposal and  Glen Innes 58 km  
south.  
 
Land use zones surrounding t he proposal are presented in Figure 4-1. The proposal  
area and the majority of  surrounding land is Crown land, as identified  in Figure 6-33. 
There is only one private property intersecting t he proposal area.  This property is  
rural,  and the  land within the proposal  area is  mainly used for  grazing.  There is a rest  
area for light vehicles located half way along the alignment adjacent to the north  
bound lane.  The rest area has no  facilities other than a garbage bin.  
 
Figure 6-33 also shows  a travelling stock reserve (Reserve 22242) within the Crown 
land that intersects  the proposal area.  Travelling s tock reserves are parcels of Crown 
land reserved under legislation for use by travelling or  grazing s tock in times of  
drought,  bushfire or  flood; they are also used for public recreation.   
 
Travelling stock reserves are managed by Local Lands Services.  The  Tenterfield 
Local Lands Services office identified that a grazing licence was held over  TSR  
22242 until 1998.  Illegal  grazing was noted to have occurred in 2008, but since 1998 
there has been no formal occupation of  TSR 22242.   

  Community Values 
The values determined from community consultation feedback were the protection of 
the natural environment and cultural heritage of the site, and increasing road safety 
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(Cardno 2013). The highest rated community values across the Glen Innes Severn 
and Tenterfield LGAs include protection of the environment through sustainability and 
promoting inter-generational equity, developing cultural strengths and preserving 
unique heritage, establishing a prosperous shire through sustainable economic 
growth and promoting a community spirit that encourages quality of lifestyle and 
promotes involvement in community services and facilities as well as encouraging 
the population to participate in the social and economic life of the community with a 
supportive attitude towards equality (Glen Innes Severn Council 2015, Tenterfield 
Shire Council 2015). 

Bolivia Hill Upgrade 
Review of Environmental Factors 

161 



 

   
 

 

Bolivia Hill Upgrade 162 
Review of Environmental Factors 



 

 
 Memorials 

 
 

    
 

 
  

 
 

 
  

 
   

 
    

  
    

    
 

   
 

 
   

   
  

  
  

   
  

   
 

 

Bolivia Hill Upgrade 163 
Review of Environmental Factors 

As identified in Section 6.5 of this REF, there are three roadside memorials within the 
proposal area, which have potential social significance to members of the 
community. These memorials are briefly described in Table 6-31. 

Table 6-31: Roadside memorials within the proposal area 
Memorial Location  Description 

Angel  
Memorial  
(Heritage  
site ID1)  

Eastern side of  
existing highway,  
chainage 57115  

•  Angel statue with bronze plaque located on 
eastern side of  New England Highway  

•  Dedicated to Billie Roseanna Ward who 
was born 26 January 1987 and died in a car  
accident.   

•  The memorial was placed on site about 20  
years ago and is in good  condition  

•  Local heritage significance (Niche  
Environment and Heritage  2013).  

Harry and 
Lenny  
Memorial  
(Heritage  
site ID4)  

Eastern side of  
existing highway,  
chainage 58380  

•  Dedicated to Harry and Lenny  
•  Names written in white paint on a rock  face,  

with flowers in small vases attached to the  
post and wire fence above the rock  face  

•  Local heritage significance (Niche  
Environment and Heritage  2013).  

Johnson 
Memorial  
(Heritage  
site ID6)  

Eastern side of  
existing highway,  
chainage 57770  

•  Dedicated to Graham Johnson  
•  Comprises  two wooden crosses (one  

painted yellow and one painted brown  
•  Local heritage significance (Niche  

Environment and Heritage  2013).  
Source: Niche Environment and Heritage (2013) 

 Socio-economic profile 
The proposal area is entirely within the Tenterfield LGA and the State suburb of 
Sandy Flat (population of 211 in the 2011 Census). The median age is 48 and the 
median household income is 670 dollars per week. Forty-three per cent of employed 
residents work in agriculture, forestry and fishing. The next two biggest industries by 
employment in Sandy Flat are health care and social assistance (almost 14 per cent) 
and retail (just more than 11 per cent). The major commercial/business/social centres 
are the CBDs of Glen Innes and Tenterfield. Surrounding areas are sparely 
populated and population centres consist of small country towns. Destination NSW 
(DNSW) 2014 Regional Tourism Statistics reported the New England North West 
region which includes Tenterfield and Glen Innes, received nearly 1.2 million 
domestic overnight visitors in 2014 - down by 2.9% on 2013. 

The proposal area is relatively isolated from existing townships and communities. 
The closest townships to the proposal area are Tenterfield (28 km north) and Glen 
Innes (58 km south). The 2011 Census Community Profile data indicate that the 
population of the Glen Innes LGA declined between 2006 and 2011, though between 
2001 and 2011 the net change was a population increase. The population of 
Tenterfield LGA increased slightly more over the same 10 year period. Both Glen 
Innes and Tenterfield have experienced aging of their populations, and reduction of 
residents below the age of 19. 



 

 

6.12.2  Potential impacts  
 Operation 

  Safety
   

     

    
  

  
 

 
   

  
 

 

 
  

 
 

 
  

   
 

 
 

   
   

   
   

  
   

   
  

 
 

 

 
  

   
   

 
 

    
 

  
  

 
   

 
 

Straightening the vertical and horizontal alignment of the New England Highway at 
Bolivia Hill would improve the safety for road users. Improvements in road safety 
provided by the proposal would be seen as positive by community members with 
road safety identified as a key concern during consultation. The removal of the rest 
area would not impact road user safety as there is an existing pull over area 100 m 
south of the proposal. 

Community Value 
The proposal would have not have an impact on community values as it would not 
impact the natural environment and heritage, and would improve road safety and 
connectivity. 

 Visual amenity
The proposal would not impact on the visual amenity associated with the surrounding 
landscape from a driver perspective. Additional detail is provided in Section 6.10 of 
this REF. 

  Business and industry
Following construction, improved travel efficiency between the townships of Glen 
Innes and Tenterfield would help maintain tourism, retail and commercial activities in 
Glen Innes, Tenterfield and other townships serviced by the New England Highway. 
This is especially important given the recent population decline in Glen Innes and 
aging nature of the demographic. 

 Construction 
 Traffic and access 

During construction, there would be minimal impact on traffic and transport services 
because access to Pyes Creek Road and all properties within the proposal area 
would be maintained. In addition, one lane of the New England Highway would 
remain open majority of the time during construction, though road users may 
experience some minor traffic delays and increased travel times. Short road closures 
will be required during controlled blasting. It is estimated that this road closure delay 
will be about 10 to 15 minutes. No route diversions will be implemented during this 
road closure period as the delay is considered minor to the community and an 
alternative route would take much longer. 

 Business and Industry 

  Increased job and employment opportunities during construction 
The proposal would take about two years to build and over that time the average 
construction workforce on site would be 40 to 60 people, including management staff 
and sub-contractors. The construction contractor is likely to bring in key workers for 
the duration of the construction phase. 

However, additional jobs could be created in associated industries supplying goods 
and services for road and bridge construction. In addition, there may be direct 
employment opportunities, but this would depend on the skills needed by the 
construction contractor. Any increased demand for labour could temporarily increase 
the price of labour in the region. 
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There would also be additional demand for temporary accommodation in the form of 
hotel and motel accommodation and possibly dwellings leased on a short-term basis. 
This could temporarily decrease the availability of short-term accommodation and/or 
increase accommodation prices. 

Disruptions to local businesses and industry, local commuters and tourist travelling 
during construction may experience some minor traffic delays and increased travel 
times. 

Roadside memorials 
As identified in Section 6.5 of the REF, the proposal has the potential to directly 
impact two roadside memorials. Treatment of these memorials (such as removal, 
relocation or modification) would be in accordance with the Roads and Maritime 
Roadside Tributes Policy (2007) and would be resolved in detailed design, 
incorporating any input from public submissions (and other related consultation with 
the owners carried out by Roads and Maritime as part of this process). 

Property and land use
The proposal would occur predominantly over the  existing road reserve and Crown 
land. Construction of the  bridge and an access  track would necessitate a large 
portion of  the proposed land acquisition.  This includes some of  the travelling stock  
reserve (as  identified in Figure 6-24). Acquisitions associated with the proposal would 
have no impact to the  travelling stock  reserve during the operational phase. During 
construction, it is anticipated that public use of  this travelling stock reserve would be 
limited for safety  reasons.  Given the low level of use that  this  reserve has  
experienced in recent years  (refer to Section 6.11.1),  this is not likely to result in 
more than minor inconvenience for any intended users. Further consultation with the 
Tenterfield Local Lands  Office will occur during detailed design to ensure user safety  
and minimal disruption to travelling stock routes  during construction.  
 
0.1 hectare would be acquired  from a private landholder in a partial acquisition of  
their property.  The land to  be acquired is  grazing land and therefore impacts to this  
land use which would be very minor.  Privately owned land that needs  to be acquired 
would be confirmed during detailed design in consultation with landowners. All  
property valuations and acquisitions would be carried out in consultation  with 
landowners. All property  valuations and acquisitions would be carried out in 
accordance with the Land Acquisition Information Guide  (Roads and Maritime 2012;  
Appendix  K) and the  Land Acquisition (Just Terms  Compensation) Act 1991.  
 
During c onstruction, it is  proposed to lease an additional 5.23 hectares of  private land 
for a compound site.  This would reduce the size of  grazing area on this land however  
there would only be a minimal impact on the operation of  this property. T his area  
would also be confirmed  in detailed design in consultation with the landowner.   
 
Property acquisition and  leasing could have the following socio-economic impact on 
affected landowners:  
•	 Impact on health and wellbeing due to uncertainty of how property would be 

affected and timeframes over which impact would occur. Roads and Maritime 
would minimise uncertainty through ongoing consultation with potentially 
affected landowners and by providing information on the processes of leasing 
and acquisition 

•	 Impact on property improvements, such as driveways, fences, farm dams. If 
part of a property is acquired or leased, Roads and Maritime would adjust 
property entry arrangements as needed to maintain access at all times. If dams 
are used as a water source they would be reinstated to previous condition if 
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  Table 6-32: Proposed safeguards and management measures for land use and 
 socio-economic issues 

Impact   Environmental safeguards Responsibility   Timing 
 A comprehensive community  Impact on Roads and Pre

consultation strategy would be  road users  Maritime construction 
  prepared and implemented to fully  and the and 

 inform the community of work during  community  construction 
 the construction process.  

  Community consultation is to be  Impact on Roads and Pre
undertaken in accordance with the  road users  Maritime construction 

 Community Involvement Practice  and the and 
Notes and Resource Manual.   community  construction 

 Complaints received are to be  Impact on Roads and Pre
 recorded and attended to promptly in  road users  Maritime construction 

 accordance with the Community  and the and 
Involvement Practice Notes and  community  construction 
Resource Manual.  

 A complaints handling register would  Impact on Construction Pre
 be included in the construction  road users  contractor  construction 

environmental management plan  and the 
(CEMP).   community 

  Access will be maintained. Prior to  Impact on Construction Pre
any temporary unavoidable disruption  businesses  contractor construction 
to access, the affected landowner   and the and 
would be consulted.    community  construction 
Community consultation would be  Impact on  Roads and Detailed 

 carried out in accordance with Roads  businesses  Maritime design, pre
 and Maritime’s Community  and the construction 

Involvement Practice Notes and  community and 
 Resource Manual (2012).  construction 

Property acquisition would be  Impact on Roads and Pre
  managed in accordance with the  property  Maritime  construction 

required. In addition, Roads and Maritime would relocate fences and, where 
required, reinstate access to the road network. Fencing along the new property 
boundary would be relocated or, if necessary, Roads and Maritime would 
prepare a plan detailing property adjustments for consideration by the 
landowner. 

Amenity
During construction, there would be a temporary reduction in amenity as a result of 
increases in truck traffic, noise and dust. Construction may also involve some night 
work, increasing light spill and noise in non-standard working hours. As there are no 
sensitive receivers within 600 m of the proposal area (refer to Section 6.7 of this 
REF), construction is not anticipated to result in any impact on residents’ amenity. 

6.12.3  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-32 would be 
implemented before, during and after construction to minimise land use and socio
economic impact. 



 

    

 

  
  
 

  

    
    
  

  
   

  
   

  
   

 
   
   

  
 

   
   

 
 

Impact Environmental safeguards Responsibility Timing 
owners due 
to land 
acquisition 

provisions of Roads and Maritime’s 
Land Acquisition Policy and the Land 
Acquisition (Just Terms 
Compensation) Act 1991. 

6.13  Waste management  
6.13.1  Policy setting  
In NSW, waste storage,  handling,  transport, recovery and disposal is regulated by  
the Protection of the Environment  Operations Act  1997 (POEO Act) and the 
Protection of the Environment Operations (Waste) Regulation 2005.  This  Act and  
Regulation are administered by the NSW  Environment Protection Authority (EPA) to  
prevent degradation of  the environment, eliminate harmful wastes,  reduce the 
amount of waste generated and establish priorities  for waste re-use, recovery and 
recycling.  
 
In addition, the  Waste Avoidance and Resource Recovery Act 2001 (WARR Act)  
requires  the consideration of resource management options against the  following  
priorities:  

•	 Avoidance, including actions to reduce the amount of waste generated 
•	 Recovery, including reuse, recycling, reprocessing and energy recovery 
•	 Disposal, in a way that is environmentally responsible. 
Roads and Maritime is committed to implementing this hierarchy throughout its  
operations.   

The NSW  Government Sustainability  Policy includes a Waste Reduction and 
Purchasing Policy. It requires NSW  Government  agencies to develop and implement  
a Waste Reduction and  Purchasing Policy to minimise waste generated across all 
government sectors  and help increase the market for materials  containing recycled 
content.   

Roads and Maritime’s contractors are required to propose recycled-content materials  
where they are cost and performance competitive and are at least  the environmental  
equivalent of the non-recycled alternatives.  Waste m inimisation quantities, initiatives  
and barriers are also reported on all projects.  

6.13.2  Potential impacts  
 Construction 

Construction of the proposal would generate the following waste: 
•	 General solid waste (non-putrescible), including scrap metal from 

reconstruction and/or replacement of existing road infrastructure; construction 
waste from excess materials such as asphalt and concrete; and redundant 
pavement material from the existing road alignment. 

•	 General waste (putrescible), including paper waste, food waste, and general 
rubbish generated by the construction workforce. 

•	 Green waste from vegetation clearing and grubbing 
•	 Liquid waste, including stormwater runoff from construction areas; sewage; and 

small volumes of excess fuel, oils, and other chemicals from vehicle 
maintenance 

•	 Excess spoil from earthwork, where excavated material is not suitable for reuse 
Bolivia Hill Upgrade 167 
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within the proposal.  
 
During detailed design, the quantities of the above waste streams would be 
estimated, taking into account excess  cut material  and asphaltic concrete  that would 
be suitable for reuse.   
 
Where possible,  materials would be sourced on-site, locally or within the New  
England region.  It would be preferred that any excess or unsuitable material  be 
recycled on other Roads  and Maritime projects. If  neither of  these  options are  
possible, waste would be disposed of at a licensed facility.   
 
Stockpiles would be managed to comply with management principles in the Roads  
and Maritime Stockpile Management Procedure  (Roads and Maritime 2011).  
 
Guideposts, signage,  fuel (for  the operation of machinery and vehicles), chemicals  
and water would also be required during construction.  The quantity of water required 
would be estimated during detailed design. During construction,  where possible  
water  for construction would be harvested  from the sediment sumps.  This  water  
saving would be implemented by the construction contractor.   
 
None of  the materials  required  for  the proposed  upgrade are in short supply or  
difficult  to obtain; however, options  for using m aterials with recycled content and  
lower carbon  footprint would be investigated during procurement, where these 
options are considered cost- and performance-effective.  

 Operation 

Minor quantities of waste (including vehicle oils and greases) would be generated 
during operation. This is not anticipated to represent any increase on current levels of 
waste generated on the existing section of the highway. 

6.13.3  Safeguards and management measures  
The safeguards and management measures outlined in Table 6-33 would be 
implemented before and during construction of the proposal to take account of waste 
and resource use. 

Table 6-33: Proposed safeguards and management measures for waste and 
resource use 

Impact Environmental safeguards Responsibility Timing 

Waste Resource management hierarchy Construction Pre-
Management principles are to be followed: 

• Avoid unnecessary resource 
consumption as a priority 

• Avoidance is followed by 
resource recovery (including 
reuse of materials, 
reprocessing, recycling and 
energy recovery) 

• Disposal is undertaken as a last 
resort 

(in accordance with the Waste 
Avoidance & Resource Recovery Act 
2001). 

contractor construction 
and 
construction 
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Impact Environmental safeguards  Responsibility  Timing  

Waste 
Management

Bulk  project waste (eg.  fill) sent to a  
  site not owned by the Roads and 

Maritime Services (excluding O ffice 
and Environment and Heritage 
licensed landfills)  for land disposal is  
to have prior  formal written approval  
from  the landowner, in accordance  
with Environmental Direction No. 20 
–  Legal Off-site disposal  of Bulk RTA  
Project Wastes.  

Construction 
contractor  

During  
construction  

Waste 
Management  

If coal tar  asphalt is identified and is  
to be removed, it is  to be disposed of  
to landfill in accordance with Roads  
and Maritime Services  
Environmental  Direction No.21 –  
Coal Tar Asphalt Handling and 
Disposal.  

Construction 
contractor  

During  
construction  

Waste 
Management 

There is to be no disposal or re-use 
of construction waste on to other 
land. 

Construction 
contractor 

During 
construction 

Waste 
Management 

Waste is not to be burnt on site. Construction 
contractor 

During 
construction 

Waste 
Management  

Waste material, other  than 
vegetation and tree mulch, is not  to  
be left on site once  the works have 
been completed.  

Construction 
contractor  

During  
construction  

Waste 
Management 

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

Construction 
contractor 

During 
construction 

Increases in 
production of  
waste 
materials  

A resource and waste management  
plan (RWMP) would be developed 
as a component of  the construction 
environmental management plan 
(CEMP). The RWMP would include:   
•  The type and volume of  all  

materials  
•  Destinations for  each 

resource/waste type either  for 
on-site reuse or recycling, off-
site reuse or  recycling, or  
disposal at a licensed waste 
facility  

•  Quantity and classification of  
excavated material  generated as  
a result of  the proposal  

•  Management measures for  each  
type of  material in accordance 
with the  Protection of the  
Environment Operations Act  
1997  

Construction 
contractor  

Pre
construction 
and 
construction  
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Impact Environmental safeguards  Responsibility  Timing  
• Details of how waste would be 

stored and treated on site 
• Identification of suitable waste 

disposal locations to dispose of 
litter and other wastes on site 

• Identification of all non-
recyclable waste 

• Identification of strategies to 
‘avoid’, ‘reduce’, ‘re-use’ and 
‘recycle’ in accordance with the 
waste hierarchy established 
under the WARR Act 

• Identification of available 
recycling facilities on and off site 

• Identification of suitable 
methods and routes to transport 
waste 
- Procedures and disposal 

arrangements for unsuitable 
excavated material or 
contaminated material. 

Increases in 
production of  
waste 
materials  

•  Training in waste management  
principles would be included in 
site inductions for the workforce.  

Construction 
contractor  

Pre
construction 
and 
construction  

Increases in 
production of  
waste 
materials  

•  Types of waste collected,  
amounts, date/time and details  
of disposal would be recorded in 
a waste register.   

Construction 
contractor  

Pre
construction 
and 
construction  

Sourcing of 
recycled 
materials 

• Roads and Maritime contractors 
would be required to propose 
recycled-content materials 
where they are cost- and 
performance-competitive. 

Construction 
contractor 

Construction 

Reuse and 
recycling of 
materials 

• Workspaces would be 
maintained, kept free of rubbish 
and cleaned up at the end of 
each working day. 

Construction 
contractor 

Construction 

Resource/ 
material 
storage 

• Material identified for recycling 
would be stockpiled in an 
adequately bunded area (in 
accordance with the Roads and 
Maritime Stockpile Site 
Management Guidelines, 2011). 

Construction 
contractor 

Construction 

Resource/ 
material 
storage 

• Fuel and chemical storage areas 
would be appropriately sized 
and imperviously bunded. 

Construction 
contractor 

Construction 
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Impact Environmental safeguards Responsibility Timing 

Resource/ 
material 
storage 

All fuels, chemicals and liquids are 
to be stored in an impervious 
bunded area a minimum of 50 m 
away from: 
• Rivers, creeks or any areas of 

concentrated water flow 
• Flooded or poorly drained areas 
• Slopes above 10%. 

Construction 
contractor 

Construction 

Resource/ 
material 
storage 

Refuelling of plant and equipment is 
to occur in impervious bunded areas 
located a minimum of 50 m from 
drainage lines or waterways. 

Construction 
contractor 

Construction 

Waste 
disposal 

Cleaning of spray bars (or 
equivalent equipment) is to occur in 
suitable areas (e.g. not table drains) 
and not cause water pollution 

Construction 
contractor 

Construction 

Waste 
disposal 

Vehicle wash down and/or cement 
truck washout is to occur in a 
designated bunded area. 

Construction 
contractor 

Construction 

Hazardous 
spill 
management 

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

Construction 
contractor 

Construction 

Hazardous 
spill 
management 

If an incident (eg spill) occurs, the 
Roads and Maritime Services 
Environmental Incident 
Classification and Reporting 
Procedure is to be followed and the 
Roads and Maritime Services 
Contract Manager notified as soon 
as practicable. 

Construction 
contractor 

Construction 

Waste 
disposal 

• Solid and liquid wastes, as well 
as fuels, lubricants and chemical 
containers would be disposed of 
in accordance with OEH 
requirements. 

Construction 
contractor 

Construction 

Waste 
disposal 

• Suitable containers would be 
provided for waste collection. 

Construction 
contractor 

Construction 

Waste 
disposal 

• A dedicated concrete washout 
facility would be provided during 
construction so that runoff from 
the washing of concrete 
machinery and equipment could 
be collected and disposed of at 
an appropriate waste facility. 

Construction 
contractor 

Construction 



 

   
  

   

 

   
 

 

6.14  Cumulative impact  
The interaction of the proposal and other concurrent and future projects have the 
potential to give rise to cumulative impacts. Potential cumulative impacts are 
addressed in this section. 

6.14.1  Potential impacts  
 Road projects 

The proposal  forms part  of a series  of planned road upgrades along t he New  
England Highway. The most relevant project is the Tenterfield heavy vehicle bypass  
project.  This project seeks to provide an alternative route suitable  for heavy vehicles  
in or around Tenterfield.  The New England Highway (as  a major interstate freight  
route between Newcastle and Queensland) currently passes through the centre of  
Tenterfield, causing t raffic and safety issues  from  the mix of heavy vehicle and 
through traffic with local trips and pedestrian activity.   
 
A preferred route was selected for  the  Tenterfield heavy vehicle bypass project in 
March 2015.  The proposed road alignment will now be included in Tenterfield Shire 
Council’s  Local Environmental Plan  so that the land can be reserved for  future road  
construction and provide planning c ertainty  for council and the community. At  this  
time, no funding has been provided for  further planning or building of the heavy  
vehicle bypass. It is unlikely that construction of  the Tenterfield heavy vehicle bypass  
would coincide with construction of  the Bolivia Hill upgrade.  Therefore, cumulative 
construction impact is not likely to occur.  
 
Once both projects are operational,  there will be a positive cumulative impact on road  
safety and travel times.  
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7  Environmental  management  
This chapter describes how the proposal would be managed to reduce potential 
environmental impacts throughout detailed design, construction and operation. A 
framework for managing the potential impacts is provided with reference to 
environmental management plans and relevant Roads and Maritime Services 
specifications. A summary of site-specific environmental safeguards is provided as 
detailed in Chapter 6 and the licence and/or approval requirements required prior to 
construction are also listed. 

7.1  Environmental management plans (or  system)  
A number of safeguards  and management  measures have been identified in order  to 
minimise adverse environmental and social impacts, which could potentially arise as  
a result of  the proposal.  Should the proposal proceed, these management measures  
would be incorporated into the detailed design and applied during t he construction 
and operation of the proposal.  
 
A Project Environmental  Management Plan (PEMP) and a  Construction 
Environmental  Management  Plan (CEMP)  would be prepared to describe safeguards  
and management  measures identified.  These plans would provide a framework  for  
establishing how these  measures would be implemented and who would be 
responsible for their  implementation.  
 
The plans would be prepared prior  to construction of the proposal and must be  
reviewed and certified by the Roads and Maritime Services Environment  Officer,  
Northern Region, before  the start of any on-site work.  The CEMP would be a working 
document,  subject to ongoing change and updated as  necessary to respond to  
specific requirements.   
 
The CEMP and PEMP  would be developed in accordance with the specifications set  
out in Roads and Maritime’s QA Specification G36  –  Environmental Protection 
(Management  System), QA  Specification G38 –  Soil and Water Management (Soil  
and Water Plan) and the  QA Specification G40 –  Clearing and Grubbing].  

7.2  Summary of safeguards and management measures  
Environmental safeguards outlined in this document would be incorporated into the 
detailed design of the proposal and during construction and operation of the 
proposal, should it proceed. These safeguards would minimise any potential adverse 
impacts arising from the proposal on the surrounding environment. The safeguards 
and management measures are summarised in Table 7-1. 
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Table 7-1:  Summary of site specific environmental safeguards. 

No Impact Environmental safeguards Responsibility Timing 
1 General All environmental safeguards must be incorporated within the following: 

o Project Environmental Management Plan 
o Detailed design stage 
o Contract specifications for the proposal 
o Contractor’s Environmental Management Plan 

Project 
manager 

Pre-construction 

2 General A risk assessment must be carried out on the proposal in accordance with 
the Roads and Maritime Services Project Pack and PMS risk assessment 
procedures to determine an audit and inspection program for the works. The 
recommendations of the risk assessment are to be implemented. 
A review of the risk assessment must be undertaken after the initial audit or 
inspection to evaluate is the level of risk chosen for the project is appropriate. 
Any works resulting from the proposal and as covered by the REF may be 
subject to environmental audit(s) and/or inspection(s) at any time during their 
duration. 

Project 
manager and 
regional 
environmental 
staff 

Pre-construction 

After first audit 

3 General A contractual hold point must be maintained until the CEMP is reviewed by 
the Roads and Maritime Services Environment Manager Northern. 

Project 
manager 

Pre-construction 

4 General The Roads and Maritime Services Project Manager must notify the Roads 
and Maritime Services Environmental Officer Northern at least five working 
days prior to work commencing. 

Project 
manager 

Pre-construction 

5 General All businesses and residences likely to be affected by the proposed works 
must be notified at least five working days prior to the commencement of the 
proposed activities. 

Project 
manager 

Pre-construction 

6 General Environmental awareness training must be provided, by the contractor, to all 
field personnel and subcontractors. 

Contractor Pre-construction 
and during 
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No Impact Environmental safeguards Responsibility Timing 
construction as 
required. 

7 Impacts on 
threatened 
flora species 

There is to be no disturbance or damage to threatened species or critical 
habitat. 

RMS and 
construction 
contractor 

During 
Construction 

8 Impacts on 
threatened 
flora species 

If unexpected threatened fauna or flora species are discovered, stop works 
immediately and follow the Roads and Maritime Services Unexpected 
Threatened Species Find Procedure in the Roads and Maritime Services 
Biodiversity Guidelines 2011 – Guide 1 (Pre-clearing process). 

RMS and 
construction 
contractor 

During 
Construction 

9 Impacts on 
threatened 
flora species 

Works are not to harm threatened fauna (including where they inhabit bridges 
or other structures eg timber fence posts). 

RMS and 
construction 
contractor 

During 
Construction 

10 Impacts on 
threatened 
flora species 

Vegetation that has been protected or planted as part of offset works provided 
as part of an approved project (eg in association with fauna crossings) is not to 
be removed. 

RMS and 
construction 
contractor 

During 
Construction 

11 Impacts on 
Fauna 

Fauna handling must be carried out in accordance with the requirements 
the Roads and Maritime Services Biodiversity Guidelines - Guide 9 (Fauna 
Handling). 

RMS and 
construction 
contractor 

During 
Construction 

12 Impacts on 
Fauna 

Works are not to create an ongoing barrier to the movement of wildlife. RMS and 
construction 
contractor 

During 
Construction 

13 Impacts on 
threatened 
flora  species 

The construction environmental management plan (CEMP) in accordance 
with Biodiversity Guidelines, Protecting and managing biodiversity on RMS 
projects would include the following: 
• A map clearly showing vegetation clearing boundaries and sensitive 

areas/no-go zones 
• A site walk-over with site personnel including Roads and Maritime 

representatives to confirm clearing boundaries before the start of work. 

RMS and 
construction 
contractor 

Pre-construction 
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No Impact Environmental safeguards Responsibility Timing 
clearing boundaries and location of exclusion zone fencing are marked 
out accurately with a surveyor due to the sensitive nature of Bolivia 
Wattle population 

• Marking (for example, with flagging tape) of the clearing boundary and 
habitat features to be protected 

• A procedure for a suitably qualified ecologist to carry out pre-clearing 
flora and fauna surveys immediately before vegetation removal. Target 
species would include Bolivia Wattle (Acacia pycnostachya) 

• The 30 identified specimens of Bolivia Wattle are required to be 
protected prior to and during construction. There is to be no direct impact 
on these plants. These areas are to be fenced off. 

• A staged clearing process in accordance with Roads and Maritime’s 
Biodiversity Guidelines (2011) including the requirements of guides 1, 2, 
4 & 9 

• Identify control/ mitigation measures to prevent impacts on sensitive 
locations or no-go zones 

• Protocols to prevent the introduction or spread of pathogens (eg 
Phytophthora) in accordance with Guide 7 of Roads and Maritime’s 
Biodiversity Guidelines (2011) 

• Provision of education to all personnel taking part in construction 
activities with regards to the importance of clearing limits, land uses and 
threatened species and communities; and the legislative responsibilities 
of personnel. 

If unexpected threatened flora are discovered, work would stop immediately 
and the RTA Unexpected Threatened Species Find Procedure in the Roads 
and Maritime’s Biodiversity Guideline (2011) implemented. 

RMS and 
construction 
contractor 

Construction 

The proposal design would be reviewed during detailed design to determine if 
it is possible to minimise clearing of native vegetation, particularly TECs. 

RMS Pre-construction 
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No Impact Environmental safeguards Responsibility Timing 

14 Impacts to 
riparian areas 

Riparian areas disturbed by the proposal would be rehabilitated as soon as 
practicable in accordance with Roads and Maritime Services Biodiversity 
Guidelines 2011 – Guide 10: Aquatic habitats and riparian zones. 
The project manager and/or environment manager should ensure that the 
following is considered during site rehabilitation: 
• Stabilising the banks of the waterway through revegetation and/or 

armouring according to available landscape plans. 

RMS and 
construction 
contractor 

Pre-construction, 
construction and 
monitoring post 
construction for 
establishment and 
weed invasion 
management 

• Banks are protected from stock and/or human access. 
• Appropriate fencing is used during rehabilitation and maintenance. 

Temporary stabilisation techniques are used while long-term measures 
such as the revegetation are establishing (techniques are described in 
the Blue Book). 

15 Impacts on 
the aquatic 
environment 

Appropriate erosion and sediment controls would be established across the 
site and as a last line of defence to the Brickyard Creek tributary (refer to 
Section 6.1 of this REF). 

RMS and 
construction 
contractor 

Construction 

A spill management plan would be prepared to minimise the risk of spills and 
ensure adequate provision of spill management equipment on site, particularly 
at waterways. 

RMS and 
Construction 
contractor 

Construction 

Waterways (namely, Brickyard Creek and its tributary) would be identified as 
no-go zones to site staff. These exclusion zones are to be fenced off to keep 
personnel and equipment out of these areas. Exclusion zones will incorporate 
a 10m buffer from the watercourse bank. 

RMS and 
construction 
contractor 

Construction 

No work would occur within 10 m of the edge of the channel banks of the 
Brickyard Creek tributary. 

RMS and 
construction 
contractor 

Construction 

No snags (coarse woody debris) or rocks are to be removed from within any 
waterway. 

Construction 
contractor 

Construction 

16 Weeds and Actions for weed management would be developed as part of the CEMP in RMS and Pre-construction 

Bolivia Hill Upg
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 No Impact   Environmental safeguards Responsibility   Timing 
  pathogens   accordance with the requirements of Roads and Maritime’s Specification G36 

 and Specification G40. Actions would include, but not be limited to the following  
 measures:  

 •   The identification of the type and location of weeds of concern 
(including noxious weeds) within the proposal area  

 •  The identification of sensitive receivers (such as native vegetation 
  and waterways) within or near the proposal area 

 •   All pathogens (eg Chytid, Myrtle Rust and Phytophthora) are to be 
 managed in accordance with the Roads and Maritime Services  

   Biodiversity Guidelines - Guide 7 (Pathogen Management) and 
   DECC Statement of Intent 1: Infection of native plants by 

  Phytophthora cinnamomi (for Phytophthora). 
 •     Measures to prevent the spread of weeds, fungi and pathogens 

   namely Phytophthora cinnamomi and myrtle rust including hygiene 
   procedures for equipment, footwear and clothing 

 • A requirement that weeds (including declared noxious weeds) be 
 managed and disposed of in accordance with requirements of the 

     Noxious Weeds Act 1993 and Guide 6 of Roads and Maritime’s 
Biodiversity Guidelines (2011)   

 •   Communication strategies to improve contractor awareness of weeds 
 and weed management.  

construction 
 contractor 

and 
 construction 

 post 

Any application of herbicide for weed management would be undertaken in 
     accordance with the requirements of the Pesticides Act 1999 and herbicide that 

 is appropriate to the sensitivity of the area would be used. Approval by the 
   Roads and Maritime’s Regional Environmental Officer would be obtained prior 

 to use. 

Construction 
 contractor 

 Pre-construction, 
 construction  and 

post construction.  
Especially in 
riparian  areas 

 adjacent  to 
 Brickyard Creek 
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No Impact Environmental safeguards Responsibility Timing 

17 Fauna 
protection 

Install fauna exclusion fence on both sides and for the entire length of the 
proposed upgrade. Exclusion fence may be substituted with other natural 
features, such as vertical rock face, where these features occur in suitable 
locations. Gates should be installed where the exclusion fence crosses the 
former highway. An assessment shall be undertaken by a suitably qualified 
ecologist to determine the type and extent of exclusion fence, sections of the 
alignment where fence can be supplemented with natural barriers and suitable 
alternatives where there is a high risk of rock falls damaging the fence. 
Exclusion fence must tie into bridge and culvert underpasses to ensure it 
guides fauna to these structures. Returns should be installed at each end. 

RMS and 
construction 
contractor 

Pre-construction 
and construction 

Signs would be installed warning motorists that quolls cross in the Bolivia Hill 
area. 

RMS and 
construction 
contractor 

Pre-construction 
and construction 

A suitably qualified ecologist undertake targeted surveys during the breeding 
season to assess the status of the suspected little eagle nest. Surveys should 
aim to determine if the nest is active and confirm use by little eagle 

RMS and 
construction 
contractor 

Pre-construction 

If the subject nest is confirmed as an active little eagle nest, no high impact 
construction activities, such as blasting, rock cutting, rock splitting, crushing, 
dumping rock etc, should not occur within 100-200m to be determined by 
ecologist with respect to activity, of the nest site during the breeding season 
i.e. May to October. Following the commencement of construction the nest 
should be inspected for activity. If the nest is inactive during the construction 
period then no restrictions would apply. 

RMS and 
construction 
contractor 

Pre-construction 

Construction vehicles would remain within designated work zone areas and not 
encroach outside of these areas. Strict access restrictions would be imposed 
on the Travelling Stock Route areas at the northern end of the subject site to 
avoid disturbance to threatened woodland birds. 

Construction 
contractor 

Construction 

To improve connectivity assess the feasibility of remediating a section of RMS and Pre-construction 
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No Impact  Environmental safeguards  Responsibility Timing 
existing highway adjacent to the proposed large bridge underpass. A feasibility 
assessment will be undertaken to see if this area can be revegetated. 
Remediation may be feasible in areas where the existing highway is situated 
on fill, such as the drainage line extending from the cliff face. 

construction 
contractor 

and construction 

18 Fauna 
connectivity 

Rocks and large logs removed from the alignment should be stockpiled and 
used to create additional habitat in rehabilitated areas and near the large bridge 
underpass. 

Construction 
contractor 

Pre-construction 
and construction 

19 Fauna habitat 
loss 

Detailed design would aim to further minimise vegetation removal. This can be 
achieved by restricting the clearing boundary to the area required for 
construction, placing stockpiles and ancillary facilities in cleared land and 
utilising existing access tracks for site access. 

RMS Pre-construction 

A nest box management plan would be prepared that quantifies impacts on the 
extant hollow resource and determines the appropriate number and type of 
boxes required to compensate for removal of arboreal hollows on threatened 
species and important prey for threatened species. 
The nest box management plan would include a detailed survey to quantify 
impacts on hollow-bearing trees. 

RMS and 
construction 
contractor 

Pre-construction 

The removal of mature Blakely’s Red Gum would be minimised during 
construction of the access road. 

Construction 
contractor 

Pre-construction 
and construction 

The removal of mature Blakely’s Red Gum would be minimised during 
construction of the access road. Also minimising removal of mountain banksia 
(Banksia canei) at the southern end of the project. 

Construction 
contractor 

Pre-construction 
and construction 

Existing vegetation beneath the bridge would be retained were possible, and 
ancillary sites disturbed during bridge construction would be rehabilitated. 

RMS and 
construction 
contractor 

Pre-construction  
and construction 

Ancillary sites will be remediated upon completion of work. Planting of key 
nectar species such as Blakely's red gum, Mountain Banksia and rough-barked 
apple in the revegetation of ancillary sites 

RMS and 
construction 
contractor 

Construction and 
post-construction 
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 No Impact   Environmental safeguards Responsibility   Timing 

Implement  standard clearing procedures   in accordance  with Roads and 
         Maritime Services Biodiversity Guidelines 2011, including, but not limited to, 

  daily pre-clearing survey, two-stage clearing protocol (non-hollow bearing trees  
and hollow bearing trees), hollow bearing tree inspection and fauna relocation.  

RMS and 
construction 

 contractor 

Construction  and 
 post-construction 

Where possible, current traffic movements and property accesses are to be 
       maintained during the works. Any disturbance is to be minimised to prevent 

 unnecessary traffic delays. 

 Contractor  During construction 

 20 Construction 
 traffic 

 management 

  A traffic management plan would be prepared and implemented for the work  
         site as part of the construction environmental management plan (CEMP). The 

  traffic management plan would be prepared in accordance with Traffic Control 
  at Worksites (Roads and Maritime 2010), Australian Standard AS1742 and the 

 Roads and Maritime Specification  G10 work   site  manual.  The  traffic 
management plan would include:   

 •  Identification of all public roads to be used by construction traffic 
 •    Management methods to direct construction traffic to use identified 

 roads 
 •   Identification of all public roads that may be partially or completely 

 closed during construction, and the expected timing and duration of 
 closures 

 •    Details of likely impacts on existing traffic  
 •    Traffic controls to manage and regulate traffic movements, including  

 minimising traffic switching 
 •    Maintenance of continuous, safe and efficient movement of traffic for 

 both the public and construction workers 
 •    Details on access to construction sites, including entry and exit  

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

 •  A response plan for any incident involving construction traffic 

 Contractor Pre-construction 
 and construction 
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No Impact Environmental safeguards Responsibility Timing 
• Provision of appropriate warning and advisory signposting 
• Mechanisms for monitoring, reviewing and amending the success of 

the plan. 

21 Construction 
traffic 
management 

Vehicle movement plans and haulage route plans would be prepared. Drivers 
working on the project would be briefed on these vehicle movement plans 
during project induction. 

Deliveries would be planned to occur outside peak traffic periods, where 
possible. 

Contractor During 
construction 

22 Vehicle 
movement 

Applications for Road Occupancy licences would be submitted to Roads 
and Maritime Services and the relevant council at least 10 working days 
prior to proposed occupancy. 

Contractor Pre-construction 
and during 
construction 

23 Road 
occupancy 

Pre-construction road dilapidation reports would be prepared by the contractor 
for this section of the New England Highway and Pyes Creek Road (and any 
other roads likely to be used by construction traffic). 

Post construction road dilapidation reports (including photographic records) 
would be prepared after the completion of construction for all roads assessed 
prior to construction 

Dilapidation resulting from construction activity would be repaired 

Copies of road dilapidation reports would be sent to the relevant road authority. 

Contractor Pre-construction, 
during 
construction and 
post construction 

24 Road 
damage 

The CEMP would specify the locations of BH AS1, PAD2 and PAD4. Contractor Pre-construction 

25 Impact on 
known 
Aboriginal 

Site inductions would include Aboriginal heritage information including the 
locations of BH AS1, PAD2 and PAD4 to ensure all site workers know of the 
areas. 

Contractor Pre-construction 
and during 
construction 
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No Impact Environmental safeguards Responsibility Timing 
heritage sites 

26 Impact on 
known 
Aboriginal 
heritage sites 

High visibility fences/barricades would be placed around the BH AS1 exclusion 
area. 

Construction 
contractor 

Pre-construction 
and construction 

27 Impact on 
known 
Aboriginal 
heritage sites 

High visibility fences/barricades would be placed around the BH AS1 exclusion 
area. This barricade will be constructed in consultation with an RMS Aboriginal 
Heritage Officer. 

Contractor During 
construction 

28 Impact on 
known 
Aboriginal 
heritage sites 

During detailed design, the proposed access track would be refined following 
survey to accommodate a three metre buffer zone for BH AS1 along the 
western border of that site. BH AS1 would be surveyed and pegged out in 
consultation with RMS Aboriginal Heritage prior to being fenced with man proof 
fencing. 

Roads and 
Maritime 

Detailed design 

29 Impact on 
known 
Aboriginal 
heritage sites 

In the event of an unexpected find of an Aboriginal heritage item (or suspected 
item), work would cease in the affected area and Roads and Maritime’s 
Regional Environmental Officer and Senior Environmental Specialist 
(Aboriginal heritage) would be contacted for advice on how to proceed. Roads 
and Maritime’s Unexpected Archaeological Finds Procedure (2011) would be 
implemented. 

Construction 
contractor 

Construction 

30 Possible 
disturbance 
to unknown 
Aboriginal 
heritage 

Detailed design would seek to minimise or avoid impacts on known heritage 
items. 

Roads and 
Maritime 

Pre-construction 

31 Impacts on 
known non-
Aboriginal 
heritage 

Where impacts are to occur on identified heritage items, mitigation 
measures would be followed. The mitigation measures would include 
following Roads and Maritime’s Roadside Tributes Policy. 

Roads and 
Maritime 

Pre-construction 
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No Impact Environmental safeguards Responsibility Timing 
Items 

32 Impacts on 
known non-
Aboriginal 
heritage 
Items 

A Non-indigenous heritage management plan would be compiled as part of the 
construction environmental management plan (CEMP). 

Roads and 
Maritime 

Pre-construction 

33 Impacts on 
known non-
Aboriginal 
heritage 
Items 

In the unlikely event that skeletal remains are identified during construction the 
area should be cordoned off so that the site/s can be adequately assessed and 
managed in accordance with the Roads and Maritime Standard Management 
Procedure - Unexpected Heritage Finds (2015). 
If potential archaeological relics are identified during construction, Roads and 
Maritime’s Unexpected Archaeological Finds Procedure 2015 would be 
implemented. 

Construction 
contractor 

Construction 

34 Possible 
disturbance 
of 
unexpected 
skeletal 
remains 

Archival recording of impacted items would be undertaken in accordance with 
the Roads and Maritime Guidelines on How to Prepare Archival Records of 
Heritage Items. 

Construction 
contractor 

Construction 

35 Community 
Involvement 

The development of an Aboriginal Participation Program in consultation with 
an RMS Aboriginal Heritage Officer 

RMS and 
Construction 
contractor 

Construction 

36 Possible 
disturbance 
to unknown 
non-
Aboriginal 
heritage 

All relevant staff, contractors and subcontractors should be made aware of their 
statutory obligations for heritage under the NSW Heritage Act 1977 and best 
practice outlined in the Burra Charter 1999, which may be implemented as a 
heritage site induction 

Construction 
contractor 

Construction 
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No Impact Environmental safeguards Responsibility Timing 
items due to 
construction 
activities 

37 Impacts on 
potential non-
Aboriginal 
heritage 
items 

Flooding impacts would be reassessed following finalisation of construction 
and maintenance access requirements. 

Roads and 
Maritime 

Pre-construction 
and construction 

38 Increased 
area of flood 
inundation 
and flood 
velocities for 
construction 
and 
maintenance 
access 

The drainage system would be designed to control outlet velocities. 

Scour protection devices would be incorporated at culvert outlets. 

Roads and 
Maritime 

Pre-construction 
and construction 

39 Erosion and 
scour at 
culvert 
outlets 

The drainage system would be designed to control outlet velocities and 
minimise the footprint of scour protection measures. 

Roads and 
Maritime 

Pre-construction 
and construction 

40 Removal of 
vegetation 
and ground 
disturbance 
in areas of 
ecological 
and/or 
cultural 
heritage 

Erosion and sediment control measures are to be implemented and 
maintained to: 
• Prevent sediment moving off-site and sediment laden water entering 

any water course, drainage lines, or drain inlets 
• Reduce water velocity and capture sediment on site 
• Minimise the amount of material transported from site to surrounding 

pavement surfaces 

Roads and 
Maritime 

Detailed design 
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No Impact Environmental safeguards Responsibility Timing 
value • Divert clean water around the site 

(in accordance with the Landcom/Department of Housing Managing Urban 
Stormwater, Soils and Construction Guidelines (the Blue Book)). 

41 Erosion and 
sediment 
control 

During detailed design, an Erosion and Sedimentation Management 
Report would be prepared. The report would include (as a minimum): 
- Identified site catchment and sub-catchments, high risk areas and 

sensitive areas 
- Sizing of each of the above areas and catchments 
- Proposed staging plans for the project to ensure appropriate erosion 

and sediment control measures are possible 
- The likely volume of runoff from each catchment and sub-catchment 

in accordance with the Managing Urban Stormwater: Soils and 
Construction, Volume 1 and 2 (Landcom 2004) 

- Direction of water flow, both off and on site 
- Diversion of off-site water around or through the site or details of 

separation of on-site and off-site water 
- The direction of runoff and drainage points during each stage of 

construction 
- The locations and sizing of runoff and drainage points during each 

stage of construction 
- The location and sizing of sediment basins/sumps and associated 

drainage (as required) to direct site water to the basin or sumps 
- A mapped plan identifying the above at all major construction stages 
• A review process by a soil conservationist and a process for updating 

the report to address any recommendations. 

Roads and 
Maritime 

Detailed design 

42 Erosion and 
sediment 

A Soil and Water Management Plan would be prepared prior to construction 
and is to include (as a minimum): 

Contractor Prior to 
construction 
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No Impact Environmental safeguards Responsibility Timing 
control - Identified site catchments and sub-catchments, high risk areas and 

sensitive areas 
- Sizing of each of the above areas and catchments 
- The likely runoff from each sub-catchment 
- Separation of on-site and off-site water 
- The direction of run-off and drainage points during each stage of 

construction 
- Direction of flow of on-site and off-site water 
- The locations and sizing of sediment basins or sumps and associated 

catch drains and/or bunds 
- The locations of other erosion and sediment control measures 
- Control measures to be implemented on wet weather events, 

including a mapped plan 
- A dewatering procedure for on-site water and basins if applicable 
- A process for reviewing and updating the plan on a fortnightly basis 

and/or when work alters. 

43 Erosion and 
sediment 
control 

Environmental Work Method Statements  would be prepared for high-risk 
activities, such as: 

- Clearing and grubbing 
- Earthworks 
- Temporary creek diversion 
- Drainage work, including culvert construction 
- Bridge construction. 

Construction 
contractor 

Pre-construction 
and construction 

44 Erosion and 
sediment 
control 

Environmental Work Method Statements include: 
- Description of work/activities and machinery 

Construction 
contractor 

Pre-construction 
and construction 
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No Impact Environmental safeguards Responsibility Timing 
- Outline of the sequence of the work/activities, including interfaces 

with other construction activities 
- Identification of potential environmental risk/impact, including 

potential risk/impact associated with wet weather events 
- Evaluation of methods to eliminate/reduce the environmental risk 
- Mitigation measures to reduce environmental risk 
- Any safeguards resulting from consultation with public authorities and 

other stakeholders, where appropriate 
- A map indicating sensitive locations, likely potential environmental 

impacts, and work areas 
- Identification of work areas and exclusion zones 
- Operational and monitoring measures to reduce environmental 

impact 
- A process for assessing and reporting the performance of the 

implemented environmental control measures 
- A process for resolving environmental issues or conflicts and 
reporting outcomes. 

45 Erosion and 
sediment 
control 

- Stabilisation would be carried out for areas exposed for two weeks or 
more (including stockpiles and batters); for example, by covering with 
geotextile fabric, stabilised mulch, soil binder or spray grass 

Contractor Prior to 
construction 

46 Erosion and 
sediment 
control 

Work areas are to be stabilised progressively during the works. Contractor Prior to 
construction 

47 Erosion and 
sediment 
control 

Localised erosion and sediment control measures would be implemented to 
minimise erosion and the volume of sediment transported from disturbed 
areas. Measures would include: 

Construction 
contractor 

Pre-construction 
and construction 
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No Impact Environmental safeguards Responsibility Timing 
• Temporary revegetation/ rehabilitation work to reduce the extent of 

disturbed surfaces 
• Temporary surface treatments or blanketing on exposed earth 

surfaces 
• Sediment barriers and sumps, in series where necessary 

Vegetated buffer strips where necessary. 

48 Erosion and 
sediment 
control 

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

Construction 
contractor 

Pre-construction 
and construction 

49 Erosion and 
sediment 
control 

Control measures would be implemented at construction access points to the 
New England Highway within the proposal area to minimise dirt and mud 
tracking. 

Construction 
contractor 

Construction 

50 Erosion and 
sediment 
control 

All stockpiles would be designed, established, operated and decommissioned 
in accordance with the Road and Maritime Stockpile Management Procedures 
(2011a). Stockpiles would be sited: 

- At least 50 m from the nearest waterway 
- In an area of low ecological and heritage conservation significance 
- On relatively level ground 

Outside the 1 in 10 year ARI floodplain. 

Construction 
contractor 

Pre-construction 
and construction 

51 Erosion and 
sediment 
control 

- Topsoil would be stockpiled separately for possible re-use in 
landscaping and rehabilitation. 

Construction 
contractor 

Construction 

52 Erosion and 
sediment 
control 

Any material transported onto road surfaces would be swept and removed at 
the end of each working day and before rainfall. 

Construction 
contractor 

Construction 

53 Erosion and 
sediment 

An accredited soil conservationist would be engaged to regularly inspect work 
throughout the construction phase on a monthly basis and subsequent report 

Construction Construction 
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No Impact Environmental safeguards Responsibility Timing 
control to RMS. contractor 

54 Erosion and 
sediment 
control 

If contaminated areas are encountered during construction, appropriate 
control measures will be implemented to manage the immediate risks of 
contamination, such as the diversion of surface runoff, capture of any 
contaminated runoff or temporary capping.   All other works that may impact 
on the contaminated area will cease until the nature of the contamination has 
been confirmed and any necessary site-specific controls or further actions 
identified in consultation with the RMS Environment Manager and/or EPA. 

Construction 
contractor 

Construction 

55 Contaminatio 
n identified 
during 
construction 
activities 

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

Construction 
contractor 

Pre-construction 
and construction 

56 Accidental 
spill 

There is to be no release of dirty water into drainage lines and/or waterways. Construction 
contractor 

Construction 

57 Water Quality Visual monitoring of local water quality (ie turbidity, hydrocarbon spills/slicks) 
is to be undertaken on a regular basis to identify any potential spills or deficient 
erosion and sediment controls. 

Construction 
contractor 

Construction 

58 Water Quality Water quality control measures are to be used to prevent any materials (eg. 
concrete, grout, sediment etc) entering drain inlets or waterways. 

Construction 
contractor 

Construction 

59 Water Quality Measures to control pollutants from stormwater and spills would be 
investigated and incorporated in the pavement drainage system at locations 
where it discharges to the receiving drainage lines. Measures aimed at 
reducing flow rates during rain events and potential scour would also be 
incorporated in the design of the pavement drainage system. 

Construction 
contractor 

Construction 

60 Water Quality Potable water is used for wash down. Construction 
contractor 

Construction 
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No Impact Environmental safeguards Responsibility Timing 

61 Water Quality Excess debris from cleaning and washing is removed using hand tools. Construction 
contractor 

Construction 

62 Water Quality Containment material is used to capture / filter water used in wash down. Construction 
contractor 

Construction 

63 Water Quality A construction noise and vibration management plan (CNVMP) would be 
prepared as part of the construction environmental management plan (CEMP) 
in accordance with the Interim Construction Noise Guideline (DECCW 2009). 
The CNVMP would detail mitigation, monitoring and community liaison 
measures and: 
• Identify potentially impacted locations and properties (including a 

detailed map) 
• Assess potential risk for activities likely to impact residents 
• Identify mitigation measures to reduce excessive noise and/or 

vibration during construction, including those associated with 
controlled blasting (if required) and truck movements 

• Outline a process for assessing the performance of implemented 
mitigation measures 

Outline a process for resolving issues and complaints. 

Construction 
contractor 

Pre-construction 

64 Construction 
noise and 
vibration 

• Works to be carried out during normal work hours (i.e. 7am to 6pm 
Monday to Friday; 8am to 1pm Saturdays).  Any work that is 
performed outside normal work hours or on Sundays or public 
holidays is to minimise noise impacts. 

Construction 
contractor 

During 
Construction 

65 Construction 
noise and 
vibration 

Noise impacts are to be minimised in accordance with Practice Note 7 in the 
Roads and Maritime Services Environmental Noise Management Manual and 
Roads and Maritime Services Environmental fact sheet No. 2 Noise 
Management and Night Works. 

Construction 
contractor 

During 
Construction 

66 Construction 
noise and 

An air quality management plan (AQMP) would be prepared as part of the 
construction environmental management plan (CEMP). The AQMP would 

Construction Pre-construction 
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No Impact Environmental safeguards Responsibility Timing 
vibration include (as a minimum): 

• A map identifying locations of sensitive receivers 
• Identification of potential risks/impacts due to dust-generating 

activities 
• Management measures to minimise risk, including a progressive 

stabilisation plan 
• A process for monitoring on-site dust and weather conditions 

A process for altering management measures as required. 

contractor 

67 Dust • Measures (including watering or covering exposed areas) are to be 
used to minimise or prevent air pollution and dust. 

Construction 
contractor 

Construction 

68 Dust Works (including the spraying of paint and other materials) are not to be carried 
out during strong winds or in weather conditions where high levels of dust or 
air borne particulates are likely. 

Construction 
contractor 

Construction 

69 Air Quality Vegetation or other materials are not to be burnt on site. Construction 
contractor 

Construction 

70 Air Quality Stockpiles or areas that may generate dust are to be managed to suppress 
dust emissions in accordance with the Roads and Maritime Services Stockpile 
Site Management Guideline (EMS-TG-10) 

Construction 
contractor 

Construction 

71 Dust and 
odour 

To minimise or prevent air pollution and dust, loads that may produce dust or 
odour would be covered, and water would be sprayed on unsealed access 
roads and open areas during conditions conducive to dust generation. 

Construction 
contractor 

Construction 

72 Dust and 
odour 

Construction equipment (including all internal combustion engines) would be 
properly maintained and running efficiently to ensure exhaust emissions are 
minimised, where practicable, and comply with the Protection of Environment 
Operations Act 1997. 

Construction 
contractor 

Construction 

73 Exhaust 
emissions 

Machinery would be turned off when not in use. Construction 
contractor 

Construction 
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No Impact Environmental safeguards Responsibility Timing 

74 Exhaust 
emissions 

Design would consider the potential effects of climate change on the proposal, 
including drainage and stormwater management requirements. 

Principal 
Consultant 

Detailed design 

75 Climate 
change 

The selection process for vehicle and plant would consider energy efficiency 
and related carbon emissions. 

Construction 
contractor 

Pre-construction 
and construction 

76 Energy 
efficiency 

Equipment would be serviced frequently to ensure it is operating efficiently. Construction 
contractor 

Construction 

77 Energy 
efficiency 

Machinery would be operated efficiently to ensure optimal performance, 
minimise downtime and improve fuel efficiency. 

Construction 
contractor 

Construction 

78 Energy 
efficiency 

The use of shotcrete is to be managed in accordance with the Roads and 
Maritime Services Shotcrete Design Guidelines 2005. 

Principal 
Consultant 

Detailed design 

79 Visual impact 
of structures 

Landscaping is to be managed in accordance with the Roads and Maritime 
Services Landscape guideline, 2008. 

Principal 
Consultant 

Detailed design 

80 Visual impact 
of structures 

Bridge works are to be managed in accordance with the Roads and Maritime 
Services Bridge Aesthetics guidelines, 2012. 

Principal 
Consultant 

Detailed design 

81 Visual impact 
of structures 

Works to be carried out in accordance with EIA-N04 Guideline for Landscape 
Character and visual impact assessment. 

Principal 
Consultant 

Detailed design 

82 Visual impact 
of structures 

The bridge structure is to be well integrated into surrounding landforms Principal 
Consultant 

Detailed design 

83 Visual impact 
of structures 

Concrete formwork is to be of a high standard with accurate tapers and clean 
edges 

Construction 
contractor 

Construction 

84 Visual impact 
of structures 

The impact can be minimised through design that integrates with the existing 
landform 
Using precast units for retaining walls where possible to minimise construction 
footprint and vegetation clearing 

Principal 
Consultant 

Detailed design 
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No Impact Environmental safeguards Responsibility Timing 

85 Visual 
impacts of 
earthworks 
design 
(cuttings, fill 
embankment 
s, and 
retaining 
walls 

Provide screen planting below walls and use visually recessive materials to 
minimise visual impact. 

Construction 
contractor 

Pre-construction 
and construction 

86 Visual 
impacts of 
earthworks 
design 
(cuttings, fill 
embankment 
s, and 
retaining 
walls 

Design to avoid impact to prominent trees and vegetation communities where 
possible 
Retaining walls and batters steepened to grades suitable for the proposed 
surface treatment 

Principal 
Consultant 

Detailed design 

87 Vegetation 
removal 

Work areas to be clearly defined and managed minimising vegetation removal Construction 
contractor 

Construction 

88 Vegetation 
removal 

Coordinate signage location with other roadside elements including structures, 
fencing and landscape treatments 

Principal 
Consultant 

Detailed design 

89 Road 
furniture 
visual impact 

Look for opportunities to minimise design signage particularly where changes 
to the alignment have occurred 

Construction 
contractor 

Construction 

90 Road 
furniture 
visual impact 

Use soft engineering and well integrated drainage facilities: 
If concrete lining is required coloured or heavily roughened concreted should 
be used. 

Construction 
contractor 

Construction 
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No Impact Environmental safeguards Responsibility Timing 

91 Visual impact 
of drainage 
structures 

• A comprehensive community consultation strategy would be prepared 
and implemented to fully inform the community of work during the 
construction process. 

Roads and 
Maritime 

Pre-construction 
and construction 

92 Impact on 
road users 
and the 
community 

Community consultation is to be undertaken in accordance with the Community 
Involvement Practice Notes and Resource Manual. 

Roads and 
Maritime 

Pre-construction 
and construction 

93 Impact on 
road users 
and the 
community 

Complaints received are to be recorded and attended to promptly in 
accordance with the Community Involvement Practice Notes and Resource 
Manual. 

Roads and 
Maritime 

Pre-construction 
and construction 

94 Impact on 
road users 
and the 
community 

A complaints handling register would be included in the construction 
environmental management plan (CEMP). 

Construction 
contractor 

Pre-construction 

95 Impact on 
road users 
and the 
community 

Access will be maintained. Prior to any temporary unavoidable disruption to 
access, the affected landowner would be consulted. 

Construction 
contractor 

Pre-construction 
and construction 

96 Impact on 
businesses 
and the 
community 

Community consultation would be carried out in accordance with Roads and 
Maritime’s Community Involvement Practice Notes and Resource Manual 
(2012). 

Roads and 
Maritime 

Detailed design, 
pre-construction 
and construction 

97 Impact on 
businesses 
and the 
community 

Property acquisition would be managed in accordance with the provisions of 
Roads and Maritime’s Land Acquisition Policy and the Land Acquisition (Just 
Terms Compensation) Act 1991. 

Roads and 
Maritime 

Pre-construction 

98 Impact on Resource management hierarchy principles are to be followed: Construction Pre-construction 
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No Impact Environmental safeguards Responsibility Timing 
property 
owners due 
to land 
acquisition 

• Avoid unnecessary resource consumption as a priority 
• Avoidance is followed by resource recovery (including reuse of 

materials, reprocessing, recycling and energy recovery) 
• Disposal is undertaken as a last resort 

(in accordance with the Waste Avoidance & Resource Recovery Act 2001). 

contractor and construction 

99 Waste 
Management 

Bulk project waste (eg. fill) sent to a site not owned by the Roads and 
Maritime Services (excluding Office and Environment and Heritage licensed 
landfills) for land disposal is to have prior formal written approval from the 
landowner, in accordance with Environmental Direction No. 20 – Legal Off-
site disposal of Bulk RTA Project Wastes. 

Construction 
contractor 

During 
construction 

100 Waste 
Management 

If coal tar asphalt is identified and is to be removed, it is to be disposed of to 
landfill in accordance with Roads and Maritime Services Environmental 
Direction No.21 – Coal Tar Asphalt Handling and Disposal. 

Construction 
contractor 

During 
construction 

101 Waste 
Management 

There is to be no disposal or re-use of construction waste on to other land. Construction 
contractor 

During 
construction 

102 Waste 
Management 

Waste is not to be burnt on site. Construction 
contractor 

During 
construction 

103 Waste 
Management 

Waste material, other than vegetation and tree mulch, is not to be left on site 
once the works have been completed. 

Construction 
contractor 

During 
construction 

104 Waste 
Management 

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

Construction 
contractor 

During 
construction 

105 Waste 
Management 

A resource and waste management plan (RWMP) would be developed as a 
component of the construction environmental management plan (CEMP). The 
RWMP would include: 
• The type and volume of all materials 

Construction 
contractor 

Pre-construction 
and construction 
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No Impact Environmental safeguards Responsibility Timing 
• Destinations for each resource/waste type either for on-site reuse or 

recycling, off-site reuse or recycling, or disposal at a licensed waste 
facility 

• Quantity and classification of excavated material generated as a 
result of the proposal 

• Management measures for each type of material in accordance with 
the Protection of the Environment Operations Act 1997 

• Details of how waste would be stored and treated on site 
• Identification of suitable waste disposal locations to dispose of litter 

and other wastes on site 
• Identification of all non-recyclable waste 
• Identification of strategies to ‘avoid’, ‘reduce’, ‘re-use’ and ‘recycle’ in 

accordance with the waste hierarchy established under the WARR 
Act 

• Identification of available recycling facilities on and off site 
• Identification of suitable methods and routes to transport waste 

Procedures and disposal arrangements for unsuitable excavated material or 
contaminated material. 

106 Increases in 
production of 
waste 
materials 

• Training in waste management principles would be included in site 
inductions for the workforce. 

Construction 
contractor 

Pre-construction 
and construction 

107 Increases in 
production of 
waste 
materials 

Types of waste collected, amounts, date/time and details of disposal would 
be recorded in a waste register. 

Construction 
contractor 

Pre-construction 
and construction 
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No Impact Environmental safeguards Responsibility Timing 

108 Increases in 
production of 
waste 
materials 

Roads and Maritime contractors would be required to propose recycled-
content materials where they are cost- and performance-competitive. 

Construction 
contractor 

Construction 

109 Sourcing of 
recycled 
materials 

Workspaces would be maintained, kept free of rubbish and cleaned up at the 
end of each working day. 

Construction 
contractor 

Construction 

110 Reuse and 
recycling of 
materials 

Material identified for recycling would be stockpiled in an adequately bunded 
area (in accordance with the Roads and Maritime Stockpile Site 
Management Guidelines, 2011). 

Construction 
contractor 

Construction 

111 Resource/ 
material 
storage 

Fuel and chemical storage areas would be appropriately sized and 
imperviously bunded. 

Construction 
contractor 

Construction 

112 Resource/ 
material 
storage 

All fuels, chemicals and liquids are to be stored in an impervious bunded area 
a minimum of 50 m away from: 
• Rivers, creeks or any areas of concentrated water flow 
• Flooded or poorly drained areas 

Slopes above 10%. 

Construction 
contractor 

Construction 

113 Resource/ 
material 
storage 

• Refuelling of plant and equipment is to occur in impervious bunded 
areas located a minimum of 50 m from drainage lines or waterways. 

Construction 
contractor 

Construction 

114 Resource/ 
material 
storage 

Cleaning of spray bars (or equivalent equipment) is to occur in suitable areas 
(e.g. not table drains) and not cause water pollution 

Construction 
contractor 

Construction 

115 Waste 
disposal 

Vehicle wash down and/or cement truck washout is to occur in a designated 
bunded area. 

Construction 
contractor 

Construction 
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No Impact Environmental safeguards Responsibility Timing 

116 Waste 
disposal 

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

Construction 
contractor 

Construction 

117 Hazardous 
spill 
management 

If an incident (eg spill) occurs, the Roads and Maritime Services 
Environmental Incident Classification and Reporting Procedure is to be 
followed and the Roads and Maritime Services Contract Manager notified as 
soon as practicable. 

Construction 
contractor 

Construction 

118 Hazardous 
spill 
management 

Solid and liquid wastes, as well as fuels, lubricants and chemical containers 
would be disposed of in accordance with OEH requirements. 

Construction 
contractor 

Construction 

119 Waste 
disposal 

Suitable containers would be provided for waste collection. Construction 
contractor 

Construction 

120 Waste 
disposal 

A dedicated concrete washout facility would be provided during construction 
so that runoff from the washing of concrete machinery and equipment could 
be collected and disposed of at an appropriate waste facility. 

Construction 
contractor 

Construction 

121 Waste 
disposal 
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7.3  Licensing and approvals  
Table 7-2 lists the licences, permits, notifications  and/or approvals needed to  
construct and operate the proposal. 
 
 
Table 7-2: Summary of  licences and approvals required 
  

Requirement Timing 
Section 220 of  the Fisheries Management  
Act  1994 requires written notice to be 
provided to the Minister  for blocking of  
fish passage. As noted in Section 4.3.2 of  
this REF, the proposal would be carried 
out so that  fish passage would be 
maintained throughout  construction. This  
would be verified during det ailed design.  
If required, notification would be given to 
the Minister and any  matters raised by  the 
Minister would be considered within 28 
days after  giving of  the notice.  

At  least 28 days before the start of work  
(if required).  

Applying f or a Surface  Water Licence   
under  the Water Act 1912 for water  
required during construction that would be 
taken from a local water  course.  
Applications  for temporary transfers of  
surface or  groundwater should be lodged  
with State  Water. An assessment will be 
undertaken to check if there are any  
supply constraints which would prohibit  
the transfer such as if  the transfer would 
impact on other water users or  the 
environment.  

At  least 28 days before the start of work  
(if required).   
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8  Conclusion  
This chapter provides the justification for the proposal taking into account its 
biophysical, social and economic impact, the suitability of the site and whether or not 
the proposal is in the public interest. The proposal is also considered in the context of 
the objects of the Environmental Planning and Assessment Act 1979 (EP&A Act), 
including the principles of ecologically sustainable development as defined in 
Schedule 2 of the Environmental Planning and Assessment Regulation 2000. 

8.1  Justification  
The section of the New England Highway known as Bolivia Hill is steep and winding, 
descending 100 m over 2 km on the northern granite escarpment of the Bolivia 
Range. Crash data for this section of the New England Highway has shown that the 
severity of crashes was worse than the average for undivided rural roads within 
NSW. The road has sub-standard road geometry and narrow traffic lanes and 
shoulders, with a rock face on one side and a steep valley on the other. A number of 
route options were considered to upgrade this highway section, informed by a series 
of specialist investigations and input from community consultation. The proposed 
upgrade (the preferred route option) would: 
•	 Improve road safety by smoothing hazardous horizontal curves and widening 

the road shoulders 
•	 Improve safety by providing better visibility, resulting in less risk of crashes 
•	 Improve road transport productivity, efficiency and reliability of travel by 

providing a 100 km/h alignment, though trucks would be limited to 80 km/h 
downhill due to the 8.1 per cent slope (they are currently limited to 60 km/h) 

•	 Avoid significant environmental impacts 
•	 Provide value for money, as it is the least cost of all options considered and 

shows the most favourable benefit–cost ratio. 

8.2  Objects of  the EP&A Act  
This section demonstrates how the proposal is consistent with the objects of the 
EP&A Act. Table 8-1 explains how the proposal performs against the objects of the 
Act and references earlier sections of this REF where greater detail is provided. 

  Table 8-1: How the proposal is consistent with the objects of the EP&A Act 
 

 Object  Comment 
   5(a)(i) To encourage the proper  The upgrade would be designed and 

 management, development and    built to maintain the environmental 
 conservation of natural and artificial  values of the surrounding area (refer to 

 resources, including agricultural land,   Chapter 6). It would also contribute to 
  natural areas, forests, minerals, water,    the continued management of traffic 

 cities, towns and villages for the purpose  along the New England Highway,  
 of promoting the social and economic  improving both safety and travel 

  welfare of the community and a better efficiency.   
 environment. 

  5(a)(ii) To encourage the promotion and The proposal would facilitate more 
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Object Comment 
co-ordination of the orderly economic use 
and development of land. 

efficient transport along the New 
England Highway and connection 
between Glen Innes and Tenterfield. 
Benefits would include faster travel 
times and less crashes. 

5(a)(iii) To encourage the protection, 
provision and co-ordination of 
communication and utility services. 

Not applicable – no communication and 
utility services would be affected by the 
upgrade. 

5(a)(iv) To encourage the provision of 
land for public purposes. 

Not relevant to this proposal. 

5(a)(v) To encourage the provision and 
co-ordination of community services and 
facilities. 

Not relevant to this proposal. 

5(a)(vi) To encourage the protection of 
the environment, including the protection 
and conservation of native animals and 
plants, including threatened species, 
populations and ecological communities, 
and their habitats. 

The proposal has been assessed 
against relevant environmental 
legislation that protects and conserves 
native animals and plants, including 
threatened species, populations and 
ecological communities, and their 
habitats (refer to Section 6.3). 

5(a)(vii) To encourage ecologically 
sustainable development. 

Ecologically sustainable development is 
considered in Sections 8.2.1 to 8.2.4 of 
this REF. 

5(a)(viii) To encourage the provision and 
maintenance of affordable housing. 

Not relevant to the proposal. 

5(b) To promote the sharing of the 
responsibility for environmental planning 
between different levels of government in 
the State. 

Not relevant to the proposal. 

5(c) To provide increased opportunity for To date, consultation has included the 
public involvement and participation in community and Tenterfield Shire 
environmental planning and assessment. Council with respect to the development 

of route options and selection of a 
preferred route; the Aboriginal 
community with respect to Aboriginal 
heritage; Office of Environment and 
Heritage (OEH) with respect to ISEPP, 
and Department of Primary Industries 
(Fisheries) with respect to impact on the 
tributary of Brickyard Creek adjacent to 
the proposal area (western side of the 
highway). Ongoing consultation would 
involve obtaining community comments, 
feedback and suggestions on the 
proposal, particularly during the public 
exhibition of this REF. 

The principles of ecologically sustainable development (ESD) as defined under 
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Section 6(2) of the Protection of the Environment Administration Act 1991 were 
incorporated in the concept design and considered as part of the environmental 
assessment of the proposal. These principles are addressed below. 

8.2.1  The precautionary principle  
The precautionary principle requires evaluation of  the threat of serious or irreversible 
harm to biodiversity.   
 
As part of  the assessment process, options were considered and assessed with the 
purpose of reducing the risk of  serious  and permanent impact on the environment.  
Specialist studies were carried out  for the  following issues  to provide accurate and  
impartial information for the evaluation of options  and development of  the proposal:  
• Aboriginal heritage 
• Non-Aboriginal heritage 
• Ecology, including flora, fauna and aquatic 
• Hydrology and flooding 
• Landscape character and visual impact. 

These specialist studies did not identify any issues that may cause serious or 
permanent damage as a result of the proposal. In addition, best available technical 
information, environmental standards and measures were used to minimise 
environmental risks. 

8.2.2  Intergenerational equity  
The intergenerational equity principle is concerned with ensuring that the current  
generation preserves natural and built assets so that wellbeing and productivity are 
not  compromised for future generations.  
 
As part of  the assessment process, a preferred route alignment and design were 
chosen that would:  
• Improve road safety 
• Increase efficiency of travel between Glen Innes and Tenterfield 
• Minimise environmental impact (including vegetation clearance) 
•  Avoid any downstream hydrological impact  (such as  flooding).  

Should the proposal not  proceed, the principle of  intergenerational equity may be 
compromised as  future generations would inherit  a road with a lower level  of safety.  

8.2.3  Conservation of biological diversity and ecological integrity  
This principle reinforces  the previous two principles in requiring that  the diversity of  
genes, species and communities, as well as the  ecosystems and habitats to which 
they belong, be maintained and improved to ensure their survival.   
 
As part of  the assessment process, a comprehensive assessment of  the local  
environment was carried out to recognise and manage any potential impact of  the 
proposal on local biodiversity.  It was  found that the proposal would not significantly  
impact biological diversity or  ecological integrity.  An ecological assessment and  
appropriate site-specific  safeguards are provided in Section 6.3 and Appendix C  of  
this REF.  
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8.2.4  Improved valuation,  pricing and incentive mechanisms  
This principle requires that costs to the environment are incorporated or internalised 
within the overall project  costs.   
 
This REF has examined the environmental consequences of  the proposal  and 
identified mitigation measures  for the areas  that  may possibly experience adverse 
impact. Implementation of these mitigation measures would increase the capital cost  
of  the upgrade.  This shows that environmental resources were valued in economic  
terms during concept  design.  
 
In addition,  the concept  design was developed with an objective of  minimising  
potential impacts on the surrounding environment,  thereby minimising c osts to the  
environment.   

8.3  Conclusion  
The proposed upgrade of  the New England Highway at Bolivia Hill is subject to 
assessment under  Part 5 of the EP&A Act.  The REF has examined and taken into 
account  to the  fullest extent possible all  matters affecting or likely to affect  the 
environment by reason of  the proposed activity. This has included consideration of  
conservation agreements and plans of management under  the National Parks and  
Wildlife Act 1974  (NPW  Act),  joint  management and biobanking agreements under  
the Threatened Species  Conservation Act 1995  (TSC Act), wilderness areas, critical  
habitat,  impacts on threatened species, populations and ecological communities and 
their habitats and other protected fauna and native plants.  
 
A number of potential environmental impacts  from  the proposal have been avoided or  
reduced during the  development of the  concept design and options assessment.  The  
proposal as described in the REF best  meets  the  project objectives but would still  
result in some impacts on biodiversity. Safeguards  and management measures as  
detailed in this REF would ameliorate or  minimise these expected impacts. The 
proposal would also improve safety  for  motorists, improve driving conditions and 
reduce travel times. On  balance, the proposal is  considered justified.  
 
The environmental impacts of  the proposal are not likely to be significant  and 
therefore it is not necessary  for an environmental  impact statement to be prepared  
and approval to be sought  for the proposal  from the Minister  for Planning under  Part  
5.1 of  the EP&A Act.  The proposal is unlikely to  significantly  affect threatened 
species, populations or ecological communities or their habitats, within the meaning 
of the TSC  Act  or  Fisheries Management Act 1994  and therefore a species impact  
statement is not  required.  The proposal is also unlikely to affect Commonwealth land 
or have an impact on any  matters of national environmental significance.  
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9 Certification 
This review of environmental factors provides a true and fair review of the proposal in 
relation to its potential effects on the environment. It addresses to the fullest extent 
possible all matters affecting or likely to affect the environment as a result of the 
proposal. 

Simon Groth 
Principal Environmental Consultant 
Hyder Consulting 
Date: 24 August 2015 

I have examined this review of environmental factors and the certification by Simon 
Groth of Hyder Consulting and accept the review of environmental factors on behalf 
of Roads and Maritime Services. 

David Andrews 
Project Development Manager 
Roads and Maritime Services Northern 
Date: 24 August 2015 
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Terms  and acronyms  used in this  REF 
 
 

Acronym  Definition/Explanation  
AHD  Australian height datum  
AQMP  Air quality  management plan  
ARI  Average Recurrence  Interval  
ASS  Acid sulfate soils  
AusLink  Mechanism to  facilitate cooperative transport planning and  

funding by Commonwealth and state and  territory  
jurisdictions  

BGL  Below Ground Level  
BOM  Bureau of Meteorology  
CEMP  Construction environmental  management plan  
DP&I  Department of Planning and I nfrastructure (now the 

Department of Planning and E nvironment)  
DTRA  Department of  Transport and Regional Services  

(Commonwealth)  
ECRTN  Environmental Criteria  for Road Traffic Noise  
ECC  Endangered  Ecological Community  
EIA  Environmental impact assessment  
ENMM  Environmental Noise Management Manual (RTA, 2001)  
EP&A Act  Environmental Planning and Assessment Act  1979  (NSW).  

Provides the legislative framework  for land use planning  
and development assessment in NSW  

EPA  Environment  Protection Authority  
EPBC Act  Environment Protection  and Biodiversity Conservation Act  

1999  (Commonwealth).  Provides  for the protection of  the 
environment, especially matters of national environmental  
significance, and provides a national assessment  and 
approvals process.  

EPL  Environment  Protection Licence  
ESCP  Erosion sedimentation control plan  
ESD  Ecologically sustainable development.   Development which 

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

FM Act  Fisheries Management Act 1994  (NSW)  
Heritage Act  Heritage Act 1977  (NSW)  
ISEPP  State Environmental Planning Policy (Infrastructure)  2007  
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LALC  Local Aboriginal Land Council  
LEP  Local Environmental Plan. A  type of planning instrument  

made under Part 3 of  the EP&A Act.  
LGA  Local  Government Area  
LoS  Level of Service. A  qualitative measure describing 

operational conditions within a traffic stream and their  
perception by motorists and/or  passengers.  

MVKT  Million vehicle kilometres travelled  
NCA  Noise catchment area  
NES  Matters of  national  environmental significance un der the 

Commonwealth Environment Protection and Biodiversity  
Conservation Act 1999.  

Noxious Weeds  Noxious  Weeds Act 1993  (NSW)  
Act  
NPW Act  National Parks and  Wildlife Act 1974  (NSW)  
NSW  New  South Wales  
PACHCI  Roads and Maritime Procedure for Aboriginal Cultural  

Heritage Consultation and Investigation  
PoEO Act  Protection of the Environment Operations Act 1997  
QA  Specifications  Specifications developed by Roads and Maritime Services  

for use withroadworks and bridgeworks contracts let by  
Roads and Maritime Services  

REF  Review of Environmental Factors  
RNP  Road Noise Policy (DECCW, 2011)  
Roads and Road and Maritime Services  
Maritime  
SEPP  State Environmental  Planning Policy.  A type of planning  

instrument made  under  Part 3 of  the EP&A Act.  
SEPP 14  State Environmental Planning Policy No.14 –  Coastal  

Wetlands  
SWMP  Soil and water management plan  
TCP  Traffic control plan  
TSC Act  Threatened Species Conservation Act 1995  (NSW)  
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Clause 228(2)  Checklist 
 
In addition to the requirements of the guideline, Is an EIS Required? as detailed in 
this REF, the following factors, listed in Clause 228(2) of the Environmental Planning 
and Assessment Regulation 2000, have also been considered to assess the likely 
impacts of the proposal on the natural and built environment. 
 

 Factor  Impact 
 a.  Any environmental impact on a community?  

  
Construction of the proposal would result in some short-term  Short-term 

  negative impacts associated with construction such as traffic negative  
  disruptions. These issues could impact on the local 

 community as described in Sections 6.6.2 of this REF 
respectively.   

 Potential traffic impacts during construction would include an 
increase in the volume of heavy vehicles, interruption of  

  traffic flows and travel times. 
 

 b. Any transformation of a locality? Nil  
 

   Not applicable for this project. 
 



 

 Factor  Impact 
 c.  Any environmental impact on the ecosystems of the

 locality?
 

 The proposal would involve the loss of native vegetation, 
including threatened ecological communities. A total of  
11.05 hectares of native vegetation is mapped within the 

   proposal area, of which 2.54 hectares meets the criteria for 
  threatened ecological communities listed under the EPBC 

    Act and/or the TSC Act. For the purposes of impact  
  assessment, it has been assumed that all vegetation in the 

  proposal area would be cleared. There may be opportunities 
 to reduce this clearance area in detailed design. 

 
 The areas to be cleared consist predominantly of roadside 

   habitat. The proposal may result in the expansion of edge 
effects associated with the new road edge, including weed 
invasion, altered hydrology and increased sedimentation 
and runoff.  
 

  The proposal would result in loss of flora and fauna habitat,  
    including potential habitat for threatened flora and fauna 

 species, although the scale of habitat removal associated 
 with the proposal is minor in a local context. A 20 km/h 

 increase in speed would substantially increase road strike 
    risk for all fauna species but particularly spotted-tailed quoll. 

 
 The measures outlined in Section 6.3 of this REF would be 

 implemented to minimise impacts on the ecosystems 
associated with the proposal.  
 

Long-term minor 
 negative impacts 

 d.   Any reduction of the aesthetic, recreational, scientific or
  other environmental quality or value of a locality?

 
   There would be a minor reduction in the aesthetic quality of 

 the locality due to the removal of vegetation. 
Mitigation measures would be implemented to reduce 

  impacts; these include revegetation and landscaping of the 
road corridor and retention of vegetation where possible 

 (refer to Section 6.2) 

 
 
 
Long-term   
negligible negative  

 impacts 

 e. Any effect on a locality, place or building having 
 aesthetic, anthropological, archaeological, architectural,

  cultural, historical, scientific or social significance or 
   other special value for present or future generations?

 
Construction of the proposal would impact two memorials  

 (Angel memorial and Harry and Lenny memorial) that are 
 located within the proposal area. The proposal would also 

 partially impact two telegraph poles and a travelling stock  
 route. The impact on heritage items is described in Section 

6.5.4 of this REF.  
 

 
 
 
 
 
Short-term 
negative  
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Factor Impact 
f. Any impact on the habitat of protected fauna (within the

meaning of the National Parks and Wildlife Act 1974)?

All native fauna species fall within the meaning of protected 
fauna under the National Parks and Wildlife Act 1974. A 
total of 110 native vertebrate fauna species were recorded 
in the study area during targeted field surveys, comprised of 
10 species of frog, 17 species of reptile, 11 species of 
mammal and 72 species of bird. 

The proposal would remove 11 ha of open forest and 
woodland habitat. Most of the habitat removed adjoins the 
existing New England Highway and is of lower quality than 
that in the adjacent Crown reserve The removal of 
vegetation in open forest and woodland habitat would result 
in the loss of a number of key habitat resources, including 
several hollow-bearing trees, important nectar and fruit 
trees, and scree slopes and large woody debris which 
provide shelter habitat. 

Safeguards recommended in Section 6.1 could minimise 
impacts on protected fauna. 

Long-term minor 
negative impacts 
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Factor Impact 
g. Any endangering of any species of animal, plant or

other form of life, whether living on land, in water or in
the air?

The proposal would have impacts on threatened species, 
populations and communities listed under the EPBC Act and 
TSC Act. 

One threatened flora species, Bolivia Wattle (Acacia 
pycnostachya) listed under the TSC Act and EPBC Act was 
recorded in the study area. The identified populations of this 
species have been excluded from the proposal area, and no 
individuals would be removed for the proposal. There may 
be indirect impacts on up to eight individuals through 
shading by the proposed bridge, but these are expected to 
be minor. The proposal area contains additional potential 
habitat for Acacia pycnostachya as well as two other 
species listed under the TSC Act and EPBC Act with a 
moderate likelihood of occurrence, Bolivia Riceflower 
(Pimelea venosa) and Austral Toadflax (Thesium australe). 

Eleven threatened and one migratory fauna species are 
known to occur within the study area, two threatened 
species and three migratory species have a high likelihood 
of occurrence and 11 threatened species have a moderate 
likelihood of occurrence. 

Assessments of significance under the TSC Act and 
significant impact assessments under the EPBC Act were 
undertaken for all threatened species, populations and 
communities recorded or considered to have a high to 
moderate likelihood of occurrence in the proposal area. The 
assessments concluded that the proposal would not have a 
significant impact on any of the threatened species, 
populations or communities considered. 

Safeguards recommended in Section 6.3 of this REF would 
minimise impacts on threatened species and communities. 

Long-term minor 
negative impacts 

h. Any long-term effects on the environment?

The proposal would result in short-term environmental 
impacts, largely restricted to the construction period. The 
main impact would be traffic issues. 

Long-term impacts include clearing of vegetation. The 
removal of this vegetation is considered not significant. The 
vegetation to be removed has been previously disturbed. 

Visual impacts would be minimised during vegetation 
clearing. 

Long term positive 
and negative 
impacts 
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Factor Impact 
i. Any degradation of the quality of the environment?

The proposed upgrade has the potential to degrade the 
quality of the environment through noise, visual, water, air, 
erosion and sedimentation pollution, as well as accidental 
spills during construction. These potential impacts would be 
managed using a suite of safeguards and mitigation 
measures. The construction footprint would be reduced as 
far as practicable and the site would be rehabilitated as work 
progresses to minimise impacts. Removal of vegetation 
would be kept to a minimum and appropriate mitigation 
incorporated to minimise impacts on native flora and fauna. 

In the long term, the project would improve the traffic safety 
on the highway. 

Short-term 
negative 

Long-term positive 

j. Any risk to the safety of the environment?

The proposal is likely to reduce safety along the road during 
construction. This would be managed through appropriate 
signage and a traffic management plan. 

Once it is built, the proposal would improve road user safety. 

Short-term 
negative 

Long-term positive 

k. Any reduction in the range of beneficial uses of the
environment?

The proposal would result in traffic impacts during 
construction which would include an increase in the volume 
of heavy vehicles, interruption of traffic flow and speeds, and 
temporary impacts to access. These traffic impacts would 
reduce the beneficial use of the New England Highway 
during the construction phase. 

Once it is built, the proposal would be consistent with future 
uses and there would be no reduction in the range of 
beneficial uses of the environment. 

Short-term 
negative 

Nil 

l. Any pollution of the environment?

There would be some potential noise, visual, air, water, 
erosion and sedimentation impacts associated with 
construction of the proposal. Construction activities would 
be carefully managed with numerous safeguards to protect 
the environment from pollution (refer to Chapter 7). 

Short-term 
negative 
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Factor Impact 
m. Any environmental problems associated with the

disposal of waste?

Waste would be generated across a number of waste 
streams during construction. These streams would be 
managed in accordance with Roads and Maritime 
specifications and the Waste Avoidance and Resource 
Recovery Act 2001 and would be recycled where possible. 

It is not anticipated that there would be any issues 
associated with the disposal of waste during operation of the 
proposal. 

Short-term 
negative 

Nil 

n. Any increased demands on resources (natural or
otherwise) that are, or are likely to become, in short
supply?

None of the resources required to effect this proposal are, or 
are likely to become, in short supply. 

Nil 

o. Any cumulative environmental effect with other existing
or likely future activities?

The proposal forms part of a series of planned road 
upgrades along the New England Highway. The most 
relevant project is the Tenterfield heavy vehicle bypass 
project. At this time, no funding has been provided for 
further planning or building of the heavy vehicle bypass. It is 
unlikely that construction of the Tenterfield heavy vehicle 
bypass would coincide with construction of the Bolivia Hill 
upgrade. Therefore, cumulative construction impact is not 
likely to occur. Once both projects are operational, there will 
be a positive cumulative impact on road safety and travel 
times. 

Assessments of significance under the Threatened Species 
Conservation Act 1995 (TSC Act) and significant impact 
assessments under the Environment Protection and 
Biodiversity Conservation Act 1999 (EPBC Act) were carried 
out for all threatened species, populations and communities 
recorded or considered to have a high to moderate 
likelihood of occurrence in the study area. The assessments 
concluded that the proposal would not have a significant 
impact on any of the threatened species, populations or 
communities considered. 

Similarly, an assessment of significance for nationally listed 
endangered and vulnerable fauna species under the EPBC 
Act concluded that the extent of habitat removal and 
disturbance required for the proposal would not have a 
significant impact. 



 

  
  

 
 

 
   

   
  

 

 

 

     
 

 
 

Bolivia Hill Upgrade Appendix A 
Review of Environmental Factors 

Factor Impact 
p. Any impact on coastal processes and coastal hazards,

including those under projected climate change
conditions?

The proposal area is located about 150 km west of Ballina. It 
is outside the coastal zone and would not impact coastal 
processes or coastal hazards. 

Nil 
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Matters  of  National  Environmental  Significance  
Under the environmental assessment provisions of the Environment Protection and 
Biodiversity Conservation Act 1999, the following matters of national environmental 
significance and impacts on Commonwealth land are required to be considered to 
assist in determining whether the proposal should be referred to the Australian 
Government Department of the Environment. 

Factor Impact 
a. Any impact on a World Heritage property?

The proposal would not impact on a World Heritage property. No 
sites in or near the proposal area are included on the World 
Heritage List. 

Nil 

b. Any impact on a National Heritage place?

The proposal would not impact on a National Heritage property. 
No 
sites in or near the proposal area are included on the National 
Heritage List. 

Nil 

c. Any impact on a wetland of international importance?

The proposal would not impact on a wetland of international 
importance. There are no wetlands of international importance 
(listed under the Ramsar Convention) in or near the proposal 
area. 

Nil 
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Factor Impact 
d. Any impact on a listed threatened species or communities?

The proposal would have impacts on one nationally listed 
threatened ecological community: White Box Yellow Box Blakely’s 
Red Gum Grassy Woodland and Derived Grasslands, listed as 
critically endangered under the EPBC Act. The proposal would 
remove up to 0.8 hectares of this community. 

The proposal would also result in impacts to the threatened plant 
species Bolivia Wattle (Acacia pycnostachya), listed as vulnerable 
under the EPBC Act. There would be no removal of individuals of 
this species, although there may be indirect impacts associated 
with shading from the proposed bridge. These indirect impacts 
are expected to be minor. 

The proposal area contains known habitat for Spotted-tailed Quoll 
and predicted habitat for Border Thick-tailed Gecko, Koala, Grey-
headed Flying-fox and Regent Honeyeater, species that are listed 
as vulnerable or endangered on the EPBC Act. The proposal area 
is either known or likely to be used by four migratory species: 
White-throated Needletail, Fork-tailed Swift, Satin Flycatcher and 
Rainbow Bee-eater. 

Significant impact assessments under the EPBC Act were 
undertaken for all listed threatened species, populations and 
communities recorded or considered to have a high to moderate 
likelihood of occurrence in the study area. The assessments 
concluded that the proposal would not have a significant impact 
on any of the threatened species, populations or communities 
considered, and that a referral to the Australian Government 
Minister for the Environment is not required. 

e. Any impacts on listed migratory species?

Impacts on migratory species under the EPBC Act would be 
negligible and habitat within the subject site is not regarded as 
‘important habitat’ as defined by the Australian Department of the 
Environment (2013). Of primary concern is removal of habitat 
used by Satin Flycatcher during northern migration. The area of 
habitat that would be affected is small in a local context and its 
removal would not disrupt migration. 

Minor 

d. Any impact on a Commonwealth marine area?

The proposal would not impact on a Commonwealth marine area. 
There are no Commonwealth marine areas in or near the 
proposal area. 

Nil 

g. Does the proposal involve a nuclear action (including
uranium mining)?

The proposal would not involve a nuclear action. 

Nil 
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Factor Impact 
Additionally, any impact (direct or indirect) on Commonwealth 

land? 

These issues could impact on Commonwealth land (Crown land) 
as described in Section 6.6.2 of this REF. 

The proposal would require a small modification to a travelling 
stock route. 

Minor 
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Neutral or beneficial effect on water quality 
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 Factor  Impact 
Erosion and sedimentation may have the potential to 

  impact water quality 
 
 
 
Silts and sediment  
 
 

 Construction phase 
 

  1. Are there any
 identifiable potential

impacts on water 
quality? 

 
 What pollutants are 

likely? 
 
During construction

 and/or post
construction? 
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Neutral  or  Beneficial  Effect  Assessment 
 
State Environmental Planning Policy (Sydney Drinking Water Catchment)  2011 
relates  to the use of land within the Sydney drinking water catchment.  In accordance  
with Clause 12 of  the SEPP,  Roads and Maritime Services  is required to consider  
whether or not  an activity to which Part 5 of the  Environmental Planning and 
Assessment Act  applies  would have a neutral or  beneficial effect on water  quality  
before carrying out  the activity.   
 
The  following template must be used to establish whether the project  would have a 
neutral or beneficial effect on water  quality  for activities within the Sydney  drinking  
water catchment.  



 

 Factor  Impact 
2. For each pollutant, list 

the safeguards needed
to prevent or mitigate
potential impacts on
water quality (these 
may be SCA endorsed
current recommended 
practices and/or equally 
effective other 
practices) 

 

• A stormwater management plan (SWMP) would
be developed for the site with provision for 
minimising erosion and capture of sediment-
laden stormwater with capacity to allow 
sediments to settle before any water discharge 
from site 

• An erosion and sedimentation control plan
(ESCP) would be prepared before the start  of 
construction and would include (as a minimum): 
- Identified site catchments and sub-

catchments, high risk  areas and sensitive 
areas  

- Sizing of each of the above areas and 
catchments  

- The likely runoff  from each sub-catchment  
- Separation of on-site and off-site water  
- The direction of runoff  and drainage points  

during each stage of construction  
- Direction of  flow of  on-site and off-site water  
- The locations and sizing o f sediment basins  

or sumps and associated  catch drains  
and/or bunds  

- The locations of other erosion and sediment  
control measures   

- Control  measures  to be implemented during 
wet weather events, including  a mapped  
plan  

- A dewatering procedure for on-site water  
and basins if applicable  

A process  for  reviewing and updat ing t he plan on a 
fortnightly basis and/or when work alters.  

3. Will the safeguards be  
adequate for the time
required? How will they 
need to be maintained? 
 

Safeguards would be adequate for the time required. 
The site-specific erosion and sedimentation control  
devices  would be designed for  the local weather  
conditions for the required construction time period.  
 
Regular maintenance of all  devices  would be part of  
the routine workforce tasks.   
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 Factor  Impact 
4. Are there any 

identifiable potential 
impacts on water 
quality? 

 
What  pollutants are  
likely?  
 
During construction 
and/or post  
construction?  

 

Erosion and sedimentation may have the potential to 
impact water  quality  
 
 
 
Silts and sediment  
 
 
Construction phase  
 

5. For each pollutant, list 
the safeguards needed
to prevent or mitigate
potential impacts on
water quality (these 
may be SCA endorsed
current recommended 
practices and/or equally 
effective other 
practices) 

 

• A stormwater management plan (SWMP) would
be developed for the site with provision for 
minimising erosion and capture of sediment-
laden stormwater with capacity to allow 
sediments to settle before any water discharge 
from site 

• An erosion and sedimentation control plan
(ESCP) would be prepared before the start  of 
construction and would include (as a minimum): 
- Identified site catchments and sub-

catchments, high risk areas and sensitive 
areas  

- Sizing of each of the above areas and 
catchments  

-	 The likely runoff  from each sub-catchment  
-	 Separation of on-site and off-site water  
- The direction of runoff  and drainage points  

during each stage of construction  
-	 Direction of  flow of on-site and off-site water  
- The locations and sizing o f sediment basins  

or sumps and associated catch drains  
and/or bunds  

- The locations of other erosion and sediment  
control measures   

- Control  measures  to be implemented during 
wet weather events, including a mapped  
plan  

-	 A dewatering procedure for on-site water  
and basins if applicable  

A  process for  reviewing and updat ing t he plan on a 
fortnightly basis and/or when work alters.  
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