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Operation 
The operation of the proposal would not have direct impacts on heritage items or 
associated curtilages. However, there would be potential indirect impacts associated 
with the visual impact of the proposal. These include: 

• Installation of steel wire or W-beam safety fencing, which has the potential to be 
visually intrusive in a heritage setting or curtilage edge. This is particularly 
relevant directly in front of the Rosedale heritage item within Little Hartley.  

• The intersection upgrade and realignment of Coxs River Road has the potential 
to be visually intrusive to nearby heritage items (Harp of Erin and Ambermere) 
and the draft Little Hartley heritage conservation area. However, the application 
of revegetation measures surrounding the new intersection would mitigate the 
potential visual impacts associated with operation of the proposal in this area 
(refer to Section 6.6.4). 

These potential indirect impacts have been addressed as part of the landscape 
character and visual impact assessment, and management strategies would be 
applied to mitigate these impacts (refer to Section 6.6.4). 

6.2.4 Safeguards and management measures 
Table 6-14 identifies safeguards and management measures that will be 
implemented to address potential impacts on non-Aboriginal heritage as a result of 
the proposal. Management strategies will also be applied to mitigate vibration and 
visual impacts on heritage items. These are outlined in Section 6.5.4 and 6.6.4 
respectively.  

Table 6-14 Safeguards and management measures for non-Aboriginal heritage 

ID Impact Environmental safeguards Responsibility Timing 

NA-1 Potential visual 
impact of safety 
barriers on heritage 
areas (including 
Little Hartley Draft 
Conservation Area) 

Consideration will be given to the 
placement of safety barriers, in 
consultation with the heritage 
consultant, so as not to impede visual 
access to heritage places, notably 
Ambermere and Harp of Erin.  

Roads and 
Maritime 

Detailed 
design 

NA-2 Visual impact on 
Rosedale, Little 
Hartley 

Consideration will be given to the 
relocation of the safety wire fencing 
further to the east of Rosedale to 
prevent visual intrusion on the 
frontage of the building. 

Roads and 
Maritime 

Detailed 
design 

NA-3 Visual impact on 
Nioka, Little Hartley 
and Billesdene 
Grange and general 
Hartley area 

Natural finishes will be used for the 
retaining walls, cuttings and batters to 
reduce visual impact, in accordance 
with the landscape and urban design 
strategy (refer to Section 6.6.4). 

Roads and 
Maritime 

Detailed 
design 

NA-4 General impact on 
all heritage items 

Exclusion zones will be mapped and 
all areas requiring protection during 
the construction of the proposal will 
be fenced before work begins. Maps 
illustrating these exclusion zones will 
be included in the Non-Aboriginal 
Heritage Sub-Plan of the overall 
CEMP. 
The induction program for 
construction workers will include the 
significance of protected heritage 
items before construction begins. 

Roads and 
Maritime 

Detailed 
design and 
construction 
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ID Impact Environmental safeguards Responsibility Timing 

NA-5 Impact on 
suspected rubbish 
dump associated 
with the Royal Hotel  

Testing and salvage (if required) will 
be carried out in the area of the 
suspected rubbish dump that 
overlaps with the proposal area. This 
will be done before construction to 
ascertain the nature of any 
archaeological remains.  
Testing will be carried out in 
accordance with a Section 140 
approval.  

Roads and 
Maritime or 
construction 
contractor 

Pre-
construction 

NA-6 Unexpected 
heritage find 

If an item (or suspected item) of non-
Aboriginal heritage is discovered, 
Roads and Maritime’s Unexpected 
Finds Procedure (Roads and 
Maritime, 2012c) will be implemented. 
All work in the area of the find will 
cease immediately and will not restart 
until the heritage value of the find and 
associated protection and any 
approval requirements have been 
determined in consultation with 
Roads and Maritime heritage 
specialists. 

Roads and 
Maritime and 
construction 
contractor 

Construction 

 

6.3 Hydrology 
An assessment was carried out to identify the extent and magnitude of potential 
impacts of the proposal on hydrology. The assessment is presented in the Hydrology 
Technical Paper (SKM, 2013b), provided in full in Appendix E. A summary of the 
assessment is provided in this section. 

6.3.1 Methodology 
To account for potential flooding risks and to address the requirements of the 
proposal, the approach to the desktop hydrology assessment included: 

• The collation, analysis and interpretation of hydrology and hydraulic data. 
• An assessment of the existing drainage and flooding conditions, and an 

assessment of the existing cross-drainage culvert capacities. 
• Sizing estimates of cross-drainage structures for potential future upgrades that 

would cater for future development in the upstream catchments, and the impact 
of climate change. As no cross drainage culverts are to be replaced in the 
proposed work, this is not discussed further in this REF. 

• The development of a high-level pavement drainage strategy, taking into account 
both nuisance and major flooding. 

• The assessment of potential impacts on upstream and downstream properties as 
a result of the proposal. 

Existing XP-RAFTS hydrological models for the River Lett (9300 hectares) and 
Boxes Creek (570 hectares) were used for this assessment (SKM, 2011a). The 
remaining catchments (ranging from 0.1 to 30 hectares in size) were assessed using 
the Rational Method. A climate change scenario (using a 10 per cent climate change 
factor) was also assessed. 

Existing Hydrologic Engineering Centres River Analysis System (HEC-RAS) 
hydraulic models for the River Lett, Boxes Creek and Butlers Creek cross-drainage 
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structures developed by the MV2L Alliance were also used for this assessment. The 
hydraulic analysis of the remaining minor watercourse catchments was assessed 
using a hydraulic spread sheet method (with inlet/outlet control checks). 

6.3.2 Existing environment 
Regional setting 
The Hartley Valley study area is located on low-lying land, west of the Blue 
Mountains escarpment. The topography is undulating, ranging in elevation from 
about 700 to 900 metres (Australian Height Datum (AHD)). Hartley Valley is located 
within the Mid Coxs River Sub-catchment, in the far-western section of the 
Hawkesbury Nepean catchment. It is a sub-catchment of Sydney’s drinking water 
supply hydrologic catchment that flows to Warragamba Dam.  

Hydrology in the study area is shown on Figure 6-6. 

The River Lett is the major watercourse flowing through the study area. Its junction 
with the Coxs River is about 2.5 kilometres downstream of the Great Western 
Highway. A number of creeks and tributaries feed the River Lett near the study area 
including Blackmans Creek, Butlers Creek, Boxes Creek, Finnigans Creek and other 
smaller tributaries. The drainage lines are generally ephemeral with catchment areas 
that are rural in nature.  

The Great Western Highway directly crosses the perennial waterways of the River 
Lett (a 9300 hectare catchment) via a bridge and Boxes Creek (a 570-hectare 
catchment) via a large, four-cell reinforced concrete box culvert (the culvert is 2.7 
metres high and 2.7 metres wide). The River Lett’s junction with Boxes Creek is 
about 100 metres downstream of the Great Western Highway.  

There are 19 farm dams near the proposal area. They are typically used for watering 
domestic stock.  

Climate 
Local rainfall varies over the highway catchments from east to west, with higher 
rainfall in the east. Average annual rainfall ranges from 1060 millimetres at Mount 
Victoria to 860 millimetres at Lithgow. The highest rainfall is in summer. Average 
annual evaporation is 1340 millimetres, with the highest evaporation in summer. 

Waterways and culvert crossings 
The major waterways crossed by the proposal include a tributary of Butlers Creek at 
chainage 20820, the River Lett at chainage 26720 and Boxes Creek at chainage 
27190. Within the proposal area, there are about 30 minor culvert crossings under 
the highway. There are eight drainage structures under local roads and property 
accesses. The locations and sizes of the existing waterway and minor culvert 
crossings are provided in Table 2-2. 

Hydraulic modelling 
HEC-RAS is a hydraulic model that can be used to predict flood behaviour in rivers 
and open channels. The model has the capacity to assess the effects of various 
obstructions such as bridges, culverts, weirs and structures in the floodplain. 
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A HEC-RAS model was developed for the River Lett, extending from about 900 
metres upstream and 1200 metres downstream of the existing bridge over the river. 
The modelling includes the tributary that enters the River Lett from the south-east 
and flows next to the road formation from chainage 25700 to chainage 26340, as well 
as Boxes Creek from 400 metres upstream of the highway to its junction with the 
River Lett. The extent of the estimated 100-year average recurrence interval (ARI) 
flood for the River Lett is shown in Figure 6-7. The 100-year ARI for flooding at the 
River Lett is generally 50 to 100 metres wide. The highway is located above the 100-
year ARI flood level at the River Lett and Boxes Creek. 

6.3.3 Potential impacts 
Construction 
During construction there is a potential for the waterways and drainage lines crossed 
by the proposal to be partially blocked or diverted temporarily due to earthworks and 
other construction activities.  

Blocking or diverting local drainage lines may result in localised flooding upstream of 
the proposal and may prevent flows reaching downstream receiving waters or farm 
dams. Diverting drainage lines may also create localised areas of flooding and scour.  

These temporary impacts are expected to be minor and would be managed through 
the implementation of standard construction techniques. 

Operation 
The proposal involves little change to the existing drainage regime, as it does not 
present substantial changes to the existing highway. In most places, drainage 
infrastructure would be extended to accommodate the widened highway. Changes to 
existing impervious areas or changes in horizontal/vertical alignment associated with 
the proposal may, however, result in an impact on flooding behaviour (upstream flood 
levels and downstream peak flow rates), particularly when considered within the 
context of proposed climate change scenarios. Flooding behaviour, future 
development and climate change are considered below. 

Flooding behaviour 
Changes to upstream flood levels may occur due to a reduction in cross-drainage 
capacity or changes in the road’s vertical alignment that would alter overflows from 
the culvert. The hydrology assessment identified that the proposal would result in 
negligible upstream flooding impacts as a result of all cross-drainage structures. One 
culvert (CE25580) was found to have a minor impact, with an estimated 0.1 metre 
increase in headwater level, which would be very localised and not located near any 
dwellings.  

A new pipe outlet would discharge water from upstream pavement drainage at 
chainage 26500. This would result in a positive flooding impact, as it would avoid 
flooding at chainage 26580 where upstream flows would combine with downstream 
flows. Seven new outlets at batters (batter chute outlets) would also discharge water 
collected from drainage (refer to Section 3.4.2). There is potential for scour at any 
location where water is discharged. However, this would be managed through the 
provision of scour protection at outlet locations and at new and extended culverts 
where required. The location and extent of scour protection measures would be 
confirmed during detailed design. 

Changes in downstream peak flow rates occur where cross-drainage capacity is 
increased and overflows are directed away from culvert outlets, or where there is an 
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increase in impervious road area. The assessment identified three main areas with 
potential downstream impacts. These locations are associated with substantial 
increases in the extent of the impervious road surface: 

• Upgrade of the highway near Old Bathurst Road near culverts CE26400 and 
CE26580. This would result in a negligible (four per cent) increase of the 100-
year ARI peak flow onto the access track downstream of the highway. 

• Upgrade of the Coxs River Road intersection near culvert CE2110: This would 
affect the farm dam downstream of the culvert, where there would be an 
estimated 40 per cent increase in the 100-year ARI peak flows into the dam. This 
would result in increased flow velocity and a potential increase in the scour of the 
farm dam spillway. There are no dwellings near the farm dam and, therefore, 
there are not expected to be any impacts on dwellings from flooding. Measures 
to manage the flow increase to the farm dam are outlined in Section 6.3.4. 

• Baaners Lane intersection near culvert CE2940-LocRd: This would have a 
minimal impact, resulting in a negligible (two per cent) increase in the 100-year 
ARI peak flows into the farm dam downstream of the culvert.  

In addition, road widening between Carroll Drive and the bridge over the River Lett 
would bring roadworks closer to waterways. However, almost all areas of the 
widened road formation are located outside the 100-year ARI flood extent (refer to 
Figure 6-7). The one exception is between chainage 26750 and 26800, where a 
batter approaches the River Lett. This batter is also located within the 100 year ARI 
flood extent. The impact of this batter would result in a blockage of flow (in addition to 
the existing road embankment) during flood events. This would result in increased 
flood levels and flood extent upstream of the bridge. This would also result in 
increased velocities through the bridge and may lead to increased scour downstream 
of the bridge. To avoid this potential impact, a retaining wall is recommended to 
replace the batter, and will be investigated further during detailed design (refer to 
Section 6.3.4).  

Future development 
Increased future development in the catchments upstream of the Great Western 
Highway could result in greater peak flood flows and volumes arriving at cross-
drainage structures due to increased imperviousness in the catchments. The 
assessment included a review of the Lithgow City LEP and Draft Lithgow LEP and 
found that planned development within the LGA would be minimal in catchments 
affected by the proposal. Accordingly, there is no need to adjust design flows for a 
future catchment development scenario, and no further impacts are expected. 

Climate change 
It is widely considered that climate change will have an impact on aspects of the 
hydrologic cycle, including impacts upon sea levels and rainfall intensities. For sub-
daily timescales, rainfall extremes are predicted to increase in intensity; however, 
there is still considerable uncertainty about the magnitude of increase.  

A sensitivity analysis was carried out using a 10 per cent increase to design rainfall 
intensity for design events up to and including the 100-year ARI. This assessment 
found that some culverts within the proposal (11 out of 35 culverts) would have a 
decreased capacity under a climate change scenario. An upgrade of culvert sizing to 
the 100-year ARI would be investigated during detailed design (refer to 
Section 6.3.4). Recommended sizes are provided in Appendix E.  
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6.3.4 Safeguards and management measures 
Table 6-15 identifies safeguards and management measures that will be 
implemented to address potential impacts on hydrology and flooding behaviour as a 
result of the proposal. 

Table 6-15 Safeguards and management measures for hydrology 

ID Impact Environmental safeguards Responsibility Timing 

HY-1 Dams directly 
affected by the 
proposal. 

Roads and Maritime will liaise with 
affected property owners regarding 
strategies to mitigate the loss of any 
farm dam storage or impacts as a 
result of scour. 

Roads and 
Maritime 

Detailed 
design 

HY-2 Increased 
extreme rainfall 
events due to 
climate change, 
decreasing culvert 
capacity ARI. 

Recommended changes to the size 
of cross-drainage structures 
(provided in Appendix E) will be 
reviewed and incorporated into the 
detailed design where appropriate. 

Further flood modelling assessment 
of potential climate change impacts 
will be carried out during the 
detailed design as required. 

Roads and 
Maritime 

Detailed 
design 

HY-3 Concentration of 
run-off by drains 
and kerbs causing 
scour 

Outlet structures such as culverts 
and basin spillways will be lined to 
avoid scour downstream of the 
outlet or spillway.  

Open drains and channels will be 
lined with appropriate material to 
prevent scour as part of the 
drainage design. 

Design 
contractor 

Detailed 
design 

HY-4 Flooding caused 
by blockages. 

The concept design will be reviewed 
for blockage potential during 
detailed design.  

Roads and 
Maritime 

Detailed 
design 

HY-5 The River Lett 
impacted by road 
widening at CH 
26750. 

Roads and Maritime will investigate 
design changes to minimise 
construction impact on the River 
Lett, such as a retaining wall. 

Roads and 
Maritime 

Detailed 
design 

HY-6 Drainage 
overflowing 
nearby dirt track 
near Kelly Street 

Roads and Maritime will consider 
placement of a table drain between 
chainages 26400 and 26500 to 
reduce the likelihood of drainage 
overflowing the dirt track next to the 
highway.  

Roads and 
Maritime 

Detailed 
design 

HY-7 Potential 
blockages, 
diversions or 
erosion of 
waterways or 
drainage lines. 

Drainage structures will be designed 
to convey flows under the proposal 
with consideration of appropriate 
blockage factors and 
overflow/diversion routes. 

Appropriate scour protection 
measures will be implemented at 
drainage structures during 
construction (to be considered 

Roads and 
Maritime and 
construction 
contractor 

Detailed 
design and  
construction 
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ID Impact Environmental safeguards Responsibility Timing 

during detailed design). 

 

6.4 Water quality 
An assessment was carried out to identify the extent and magnitude of potential 
impacts of the proposal on water quality. The assessment is presented in the Water 
Quality Technical Paper (SKM, 2013c), which is provided in full in Appendix F. A 
summary of the assessment is provided in this section. 

6.4.1 Methodology 
A desktop review of background reports pertaining to water quality in the region was 
carried out. These included: 

• Great Western Highway Upgrade (Forty Bends) Water Quality Detailed Design 
Report (MV2L Alliance, 2013a). 

• Great Western Highway Upgrade, Water Quality Corridor Study (MV2L Alliance, 
2011c). 

• Great Western Highway Upgrade: Biodiversity Corridor Study (MV2L Alliance, 
2011a). 

• Great Western Highway Upgrade, Concept Design – Water Quality Working 
Paper (MV2L Alliance, 2013b). 

Documents from the following authorities were also reviewed: 

• Sydney Catchment Authority (SCA). 
• NSW Office of Environment and Heritage (OEH). 
• Hawkesbury Nepean Catchment Management Authority (CMA). 
• Healthy Rivers Commission (HRC) of NSW.  
• Australian and New Zealand Environment and Conservation Council and 

Agriculture and Resource Management Council of Australia and New Zealand 
(ANZECC/ARMCANZ). 

• Landcom. 

6.4.2 Policy setting 
The primary objective in managing potential water quality impacts associated with the 
proposal is to minimise the likelihood of potential impacts on downstream waterways 
from surface run-off. 

State environmental planning policies 
Since the proposal occurs within the Sydney drinking water catchment, the proponent 
must consider whether the activity would have a neutral or beneficial effect on water 
quality (refer to Section 4.1.3). Accordingly, a qualitative Neutral or Beneficial Effect 
(NorBE) water quality assessment has been carried out and is included in Section 7 
of the Water Quality Technical Paper (SKM, 2013c), in Appendix F. 

Water quality criteria 
Recommended water quality indicators applicable to waterways in the study area 
have been established by ANZECC/ARMCANZ (2000). The ANZECC/ARMCANZ 
guidelines provide benchmarks for assessing existing water quality according to the 
established environmental values. 
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In accordance with the ANZECC/ARMCANZ guidelines, the assessment of existing 
water quality in this REF is made in accordance with chemical and physical stressor 
trigger values for south-eastern Australia for slightly disturbed upland river aquatic 
ecosystems. These trigger values are shown in Table 6-16. These trigger values are 
applicable before construction and would be applicable during construction and 
operation of the proposal. 

Table 6-16 Recommended water quality objectives for the proposal 

Factor ANZECC (2000) trigger value for aquatic ecosystems 
(slightly disturbed upland river)  

Temperature (°C) N/A 

Turbidity (NTU) 2–25 NTU  

Dissolved oxygen (% 
saturation) 

90–110% saturation 

Electrical conductivity 
(µS/cm) 

30–350 µS/cm  

pH 6.5–8.0 

Ammonia (mg/L) 0.013 mg/L 

Oxidised nitrogen (mg/L) 0.015 mg/L 

Total nitrogen (mg/L) 0.25 mg/L 

Orthophosphate (mg/L) 0.015 mg/L 

Total phosphorus (mg/L) 0.02 mg/L 

Chlorophyll-α (µg/L) N/A 
Notes: µS/cm: microSiemans/centimetre 
  NTU: Nephelometric Turbidity Units 

6.4.3 Existing environment 
Catchment context 
The proposal is located within the Mid Coxs River Subcatchment, in the far-western 
section of the Hawkesbury Nepean catchment. It is a subcatchment of Sydney’s 
drinking water supply hydrologic catchment that flows to Warragamba Dam.  

The River Lett is the major watercourse flowing through the proposal near the 
intersection of the Great Western Highway with Jenolan Caves Road. The River Lett 
flows into Coxs River about 2.5 kilometres downstream of the highway. A number of 
creeks and tributaries feed the River Lett near the proposal including Boxes Creek, 
Blackmans Creek, Butlers Creek, Finnigans Creek, and other smaller tributaries. 
Boxes Creek flows through the study area near the Blackmans Creek Road 
intersection (refer to Figure 6-6).  

Land next to the Great Western Highway is predominantly private land cleared for 
agricultural purposes. Land clearing in the region has resulted in modifications to 
some of the creeks and tributaries entering the River Lett, particularly Butlers Creek, 
where there are a number of farm dams and registered groundwater bore holes used 
for watering domestic stock. Vegetated areas have been retained near some of the 
major watercourses, such as the River Lett and Blackmans Creek. Some locations 
along the River Lett provide recreational areas for public use, such as Hyde Park 
Reserve, which is a popular swimming and camping area during summer. 
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Stormwater run-off from the highway in the proposal area is not treated; the drainage 
network discharges untreated stormwater to the Coxs River catchments. In addition, 
there is no spill containment infrastructure on the highway.  

Water quality 
Water quality data was collected by Lithgow Environment Group, as part of SCA’s 
Streamwatch program for the River Lett (Jenolan Caves Road) between December 
2006 and March 2010. A summary of this data is provided below, with specific results 
contained in the Water Quality Technical Paper (SKM, 2013c) in Appendix F. 

When compared against the ANZECC trigger values, the available monitoring data 
for the River Lett indicate that: 

• All available sampling data for turbidity, electrical conductivity and pH are within 
the ANZECC recommended ranges. 

• All results for percentage saturation of dissolved oxygen are below the 
recommended ANZECC range of 90–110 per cent saturation. 

• Total nitrogen concentrations, which have historically been low (median 
0.015 mg/L), have increased in the most recent monitoring period (2007–10) to 
0.21 mg/L. However, these values still comply with the ANZECC/ARMCANZ 
(2000) guidelines (DECCW, 2010). 

• Total phosphorus concentrations are low and comply with the trigger values. 

Overall, the collated data indicate that the ambient water quality of the River Lett is 
generally good and complies with the ANZECC/ARMCANZ (2000) guidelines for 
protection of slightly disturbed upland river aquatic ecosystems, for most indicators 
including nutrients, pH, conductivity and turbidity. The only exception is low dissolved 
oxygen, which is below the recommended range.  

Existing environmental values and conditions 
The Mid Coxs River Subcatchment is highly valued for its recreational values by local 
and regional communities (Hawkesbury Nepean CMA, 2008). The CMA lists the 
environmental values of the River Lett within and next to the proposal area as: 

• Good riparian vegetation. 
• National Park. 
• Significant vegetation communities (Wollondilly–Shoalhaven Gorge Woodland). 
• Popular recreational fishing. 
• Popular swimming. 
• Significant environmental program tied to flagship species (Australis Bixfuolia). 
• Significant irrigation water supply. 
• Significant community-based environment activity. 

6.4.4 Potential impacts 
Construction  
The construction of the proposal presents risk to downstream water quality if 
management measures are not implemented, monitored and maintained throughout 
the construction process.  

Construction activities 
If unmitigated, the highest risk to water quality would occur through the following 
construction activities: 
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• Construction near major waterways such as the River Lett. 
• General earthworks, including stripping of topsoil, excavation or filling 

(particularly larger cuts and fills). 
• Stockpiling of topsoil and vegetation. 
• Transportation of cut and/or fill materials. 
• Movement of heavy vehicles across exposed earth. 
• Removal of riparian vegetation. 

Surface water quality 
The River Lett has a minor potential to be impacted during construction. This is due 
to its proximity to the proposal, particularly in relation to the batters on the northern 
side of the highway bridge over the river and the realignment of work near Hartley 
Historic Site. A tributary of the River Lett flows next to the highway between chainage 
25600 and 26150. Retaining wall construction and other construction activities may 
occur within close proximity to this tributary and may impact upon its water quality. 
Boxes Creek, which flows to the River Lett, also has some potential to be impacted, 
as it is located close to the Jenolan Caves Road intersection, which would be 
upgraded as part of the proposal.  

Existing farm dams downstream of the proposal area may collect sediment-laden 
run-off from the proposal during construction. The potential for this is considered to 
be minor as most dams are upstream of the proposal.  

The proposal has the potential to impact upon Sydney’s drinking water supply 
catchment which is considered an environmentally sensitive receiving environment. 
However, it is likely that any changes in water quality as a result of the proposal 
would be negligible as Warragamba Dam (Sydney’s water supply source) is located 
more than 130 kilometres downstream of the proposal area. This is further expanded 
upon in the next section (‘Sydney drinking water catchment and NorBE’). 

The potential impacts of unmitigated construction activities on receiving surface 
waters include:  

• Increased sedimentation and elevated turbidity levels of nearby creeks from 
exposed soil during site disturbance and movement of construction vehicles, 
particularly following rainfall events. 

• Increased sedimentation of downstream watercourses, which reduces light 
penetration, smothers aquatic life, alters fluvial geomorphology and affects the 
ecosystems of downstream sensitive waterways, wetlands and floodplains. 

• Increased levels of nutrients, metals and other pollutants, transported via 
sediment to downstream watercourses. 

• Chemical, heavy metal, oil and grease, and petroleum hydrocarbon spills from 
construction machinery directly contaminating downstream waterways. 

• Increased levels of litter from construction activities polluting downstream 
watercourses. 

• Tannin leachate from clearing and mulching. 

Operation  
Once the proposal is complete, the embankments would be vegetated and stabilised, 
and it is assumed there would be no exposed topsoil along the highway.  

Potential impacts would include increased surface water run-off, changes to drainage 
design and accidental spills, as outlined below. 
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Surface water quality 
Once the proposal is complete, the main risk to water quality would be surface run-off 
from impervious surfaces and concentration of run-off by drains and kerbs. This can 
result in the build-up of contaminants on road surfaces, median areas, rest areas and 
roadside corridors in dry weather which, during rainfall, can be transported to 
surrounding watercourses or infiltrate into the groundwater system.  

The contaminants of most concern are:  

• Suspended sediment from the paved surface and landscaped batters during 
construction. 

• Heavy metals attached to particles washed off the road pavement. 
• Oil, grease and other hydrocarbon products. 
• Litter from the road corridor. 
• Nutrients from biological matter. 
• Sodium chloride from de-icing activities (de-icing is carried out during winter, 

when salt is applied to the road surface to delay the formation of ice). 
• Nutrients such as nitrogen and phosphorus, which are found in road run-off due 

to natural atmospheric deposition of fine soil particles. 

Contaminants are not likely to increase during operation, as no increase in traffic 
volumes is anticipated as a result of the proposal. However, formalised drainage may 
concentrate impact at outlet points such as at basins, spillways, swales and gross 
pollutant traps. The application of water quality measures (outlined in Section 3.4.2) 
is expected to result in an overall neutral or beneficial impact on water quality in 
comparison to existing conditions. 

These contaminants have the potential to affect the water quality of nearby creeks 
and streams in the following ways: 

• Increased sediment loads reduce light penetration through the water column, 
which impacts aquatic flora and fauna. Increased sediment also causes silting of 
waterways and smothering of aquatic flora and fauna. 

• The decay of organic matter and some hydrocarbons can decrease dissolved 
oxygen levels and affect fish and aquatic life. 

• Increased nutrients (nitrogen and phosphorus) stimulate the excessive growth of 
algae and aquatic plants, which leads to toxic conditions. 

• Heavy metals (including aluminium and iron) are toxic to aquatic biota and fish. 
• Depleted oxygen levels from the oxidation of hydrocarbons and ammonia and 

the reduction of metals may cause the death of aquatic organisms. Depleted 
oxygen levels would also result in the release of nutrients and metals from bed 
sediments due to anoxic or anaerobic conditions. 

• Increased levels of sodium chloride from de-icing have an adverse effect on flora 
and fauna. 

• Increased levels of litter, oils and grease can contaminate downstream 
waterways. 

The upgraded highway would also have potential effects on water quality from: 

• The additional impervious surfaces, which would increase the volume of run-off 
and potentially increase scouring of local watercourses. 

• The alteration of the water table and changes to local hydrology, which would 
potentially lead to stagnation of a waterway or changes in levels of turbidity, 
nitrogen and phosphorus. 
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• Maintenance practices, such as herbicide use, mowing, road surface cleaning 
and repairs. 

Accidental spills 
Accidental spills from a collision or by road users can lead to pollution of nearby 
watercourses. The current highway has no spill containment measures. However, the 
proposal includes emergency spill containment basins to address this potential issue 
(refer to Section 3.4.2) and therefore represents an improvement to the current 
situation. 

Farm dams 
There are 19 existing farm dams near the proposal. While flows to existing dams are 
primarily derived from upstream catchments, there is the potential that any dams that 
may collect run-off from the proposal may receive higher pollutant loads due to the 
increased impervious road areas. 

Sydney drinking water catchment and NorBE 
As stated in Section 4.1.3, a proposed development within the Sydney Drinking 
Water Catchment must demonstrate a neutral or beneficial effect (NorBE) on water 
quality. Accordingly, a NorBE assessment on water quality was carried out using the 
Part 5 NorBE Assessment Template (SCA, 2011b) as part of Water Quality Technical 
Paper (SKM, 2013c) (refer to Appendix F). This assessment found that the proposal 
would have a neutral or beneficial effect on surrounding water quality. 

The size, type and location of the water quality mitigation measures have been 
outlined in Section 3.4.2. These would be confirmed during detailed design, in 
accordance with the criteria detailed in the Water Quality Technical Paper (SKM, 
2013c) and in consultation with Roads and Maritime and SCA. If these measures are 
correctly designed and adequately implemented, managed and maintained on site, it 
is expected that the proposal would have a neutral or beneficial impact on water 
quality, in comparison to existing conditions.  

6.4.5 Safeguards and management measures 
Measures to manage impacts associated with soils are outlined in Section 6.8.3. 
Additional safeguards and management measures are proposed to control potential 
adverse effects on water quality arising from this proposal, and summarised in Table 
6-17. 

Table 6-17 Safeguards and management measures for water quality 

ID Impact Environmental safeguards Responsibility Timing 

WQ-1 Pollution as a 
result of 
sediment 
entering 
waterways 
during 
construction  
 

Water management controls and an 
associated maintenance and 
inspection program will be developed 
during detailed design in accordance 
with the water quality control strategy 
for the proposal (SKM, 2013c). 
Controls to improve the water quality 
from construction sites will include 
sediment basins as described in 
Section 3.4.2. During detailed design, 
the following would be confirmed: 
• Location and size of sedimentation 

basins. 
• Capacity for spills in the sediment 

basin design volume. 

Design 
contractor 

Detailed 
design 
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ID Impact Environmental safeguards Responsibility Timing 
• Installation of trash racks and 

other pollution control measures. 
WQ-2 Impact on water 

quality within the 
Sydney Drinking 
Water 
Catchment 

Detailed design will consider 
increasing the design requirements of 
the sediment basins from the 80th 
percentile five-day rainfall value 
adopted by the Blue Book, to the 85th 
percentile rainfall value to improve 
water quality during construction. 

Design 
contractor 

Detailed 
design 

WQ-3 Contaminants 
entering 
receiving 
environments 
during operation  

Accidental spills will be managed 
through water management controls 
such as: 
• Dedicated small-spill basins and 

grassed swales. 
• Water quality ponds (where 

required), which will be designed 
to contain spills up to 20,000 L 
through an appropriate baffle 
arrangement with an underflow or 
adequately sized ‘Ellis’ pipes at 
the outlet end of the pond. 

In addition, a site-specific spill 
management response plan will be 
developed in consultation with local 
emergency services. 

Design 
contractor 

Detailed 
design 

WQ-4 Downstream 
water quality 
impacts during 
construction and 
operation 

A water quality monitoring plan will be 
prepared in accordance with Roads 
and Maritime’s Guideline for 
Construction Water Quality Monitoring 
(RTA, 2003). The plan will focus on the 
water quality of receiving waterways, 
namely, the River Lett and Boxes 
Creek. It will include: 
• Before construction: Water quality 

monitoring at sites where the most 
recent sampling data is over one 
year old to provide assurance of 
compliance with regulatory 
requirements. Sampling locations, 
monitoring frequency and 
monitoring methodology will be 
determined during detailed design. 

• During construction: Monitoring to 
immediately detect any 
environmental degradation as a 
result of construction work. 

• During operation: Water quality 
monitoring will be carried out 
monthly for three months after 
construction. After this period, the 
water quality will be reassessed to 
identify whether additional 
monitoring is required (for 
example, if the site water quality is 
not yet stable after construction), 
or whether monitoring can be 
discontinued. The purpose of the 
monitoring will be to assess and 
manage impacts on receiving 
waterways as the site stabilises 
and identify water quality 
conditions after construction. 

Construction 
contractor 

Pre-
construction, 
construction, 
operation 
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ID Impact Environmental safeguards Responsibility Timing 

WQ-5 Pollution of 
downstream 
waterways due 
to maintenance 
practices during 
operation 

Roads and Maritime’s standard 
maintenance controls will be applied in 
a manner that would minimise any 
potential water pollution due to 
maintenance practices (such as 
herbicide use, mowing, and road 
surface cleaning). 

Roads and 
Maritime 

Operation 

 

6.5 Noise and vibration 
An assessment was carried out to identify the extent and magnitude of potential 
noise and vibration impacts associated with the proposal. The assessment is 
documented in the Noise and Vibration Technical Paper (SKM, 2013b), which is 
provided in Appendix G and summarised below. 

6.5.1 Methodology 
Construction activities would have the potential to generate noise impacts and are 
assessed in accordance with the NSW Environmental Protection Authority (EPA) 
requirements. In light of the scope and nature of the proposal, ie safety upgrade, 
operational impacts are not expected to occur. However to address the potential for 
noise increases due to the proposal, a review of traffic volumes for the build and no 
build options has been carried out for the year of opening operational scenario. 

Due to the length of the proposed work and the sparse population density through 
the study area, noise and vibration impacts have been assessed up to 600 metres 
either side of the alignment as shown in Figure 6-8. 

Noise monitoring  
Existing background noise was monitored at eight receiver locations in two separate 
stages for a period of one week each. The first stage was completed for a preliminary 
study in May 2011 for locations M1, M4 and M6 and the second stage between July 
and August 2013 for all other locations. The monitoring locations are listed in Table 
6-18 and shown in Figure 6-8.  
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Table 6-18 Monitoring locations 

ID Monitoring location Distance from existing 
highway  

M1 2187 Great Western Highway, Little Hartley 35 metres 

M2 27 Ambermere Drive, Little Hartley 165 metres 

M3 1 Dicker Drive, Little Hartley 370 metres 

M4 5 Baaners Lane, Hartley 60 metres 

M5 2509 Great Western Highway, Hartley 580 metres 

M6 41 Mid Hartley Road, Hartley 295 metres 

M7 1 Wheeler Place, Hartley 134 metres 

M8 Walker Street, York Street, Hartley 80 metres 

The measured noise levels were analysed to provide more detail of the character of 
the noise environment over each of the 24-hour periods monitored. This information 
was separated into representative noise levels for the daytime (7am to 6pm), evening 
(6pm to 10pm) and night-time (10pm to 7am) periods, and used in the assessment of 
potential noise impacts. 

6.5.1 Criteria 
Construction noise criteria 
Construction noise for this proposal has been assessed in accordance with the 
Interim Construction Noise Guideline (ICNG) (DECC, 2009). The guideline was 
developed to assist with the management of noise impacts, rather than to present 
strict numeric noise criteria for construction activities. 

The ICNG identifies a noise management level (NML), which is the project specific 
noise criteria used to assess the level of impact at a receiver location. The NML is 
derived from the existing background noise levels at representative monitoring 
locations. The NML is also categorised for non-residential receivers with 
recommended noise criteria for both standard construction hours and for work to be 
carried out outside of standard hours.  

Residential receivers 
Management levels for construction noise at residential receivers and how they are 
applied to the proposal are outlined in Table 6-19, as are the standard and non-
standard construction hours (or ‘out of hours’ work). The table identifies a category of 
‘highly noise affected’ receivers that may be affected by significant noise levels 
during construction. Construction hours may need to be restricted to minimise these 
impacts.  
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Table 6-19 Construction noise management levels (NML) and working hours 

Time of day NML How to apply 

Recommended 
standard hours 
Monday to 
Friday 7 am to 
6 pm 
Saturday 8 am 
to 1 pm 
No work on 
Sundays or 
public holidays 

Noise 
affected 
(RBL1 + 10 
dB ) 

The noise affected level represents the point above which 
there may be some community reaction to noise.  
Where the predicted or measured LAeq (15 min) is greater 
than the noise affected level, the proponent should apply 
all feasible and reasonable work practices to meet the 
noise affected level.  
The proponent should also inform all potentially impacted 
residents of the nature of work to be carried out, the 
expected noise levels and duration, as well as contact 
details. 

Highly noise 
affected 
(75 dB(A) ) 

The highly noise affected level represents the point above 
which there may be strong community reaction to noise. 
Where noise is above this level, the relevant authority 
(consent, determining or regulatory) may require respite 
periods by restricting the hours that the very noisy activities 
can occur, taking into account: 
1. Times identified by the community when they are less 
sensitive to noise (such as before and after school for work 
near schools, or mid-morning or mid-afternoon for work 
near residences). 
2. If the community is prepared to accept a longer period of 
construction in exchange for restrictions on construction 
times. 

Outside 
recommended 
standard hours 

Noise 
affected 
(RBL + 5 dB ) 

A strong justification would typically be required for work 
outside the recommended standard hours. 
The proponent should apply all feasible and reasonable 
work practices to meet the noise affected level 
Where all feasible and reasonable practices have been 
applied and noise is more than 5 dB(A) above the noise 
affected level, the proponent should negotiate with the 
community. 
For guidance on negotiating agreements see Section 7.2.2 
of the ICNG (DECC, 2009). 

Source: Table 2, Interim Construction Noise Guideline (DECC, 2009)  
1 RBL = Rating background level 

Non-residential receivers 
For other relevant land uses within the proposal area, the following noise criteria 
would apply: 

• Industrial premises: External LAeq(15min)     75 dB(A). 
• Offices, retail outlets: External L Aeq(15min)     70 dB(A). 
• Classrooms: Internal L Aeq(15min)       45 dB(A). 
• Places of worship: Internal L Aeq(15min)     45 dB(A). 
• Passive recreational areas: External L Aeq(15min)   60 dB(A). 

Receivers have been separated into residential and non-residential and therefore the 
criteria outlined in Table 6-19 are used in conjunction with the criteria for offices/retail 
outlets and passive recreational areas identified within the proposal area. No 
industrial premises, schools or churches were identified in the proposal area. 
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Vibration assessment criteria  
Vibration can have a continuous, impulsive or intermittent character, which are 
defined as follows: 

• Continuous: Where vibration occurs uninterrupted for a defined period. This can 
include sources such as machinery and steady road traffic. 

• Impulsive: Where vibration occurs over a short duration (typically less than two 
seconds) and occurs less than three times during the assessment period, which 
is not defined. This may include activities such as occasional dropping of heavy 
equipment or loading/unloading activities. 

• Intermittent: Where continuous vibration activities are regularly interrupted, or 
where impulsive activities recur. This may include activities such as rock 
hammering, drilling, pile driving, heavy vehicle traffic or trains. 

Vibration from construction activities must comply with Assessing Vibration – A 
Technical Guideline (DECC, 2006), British Standard BS 6472-1992, Evaluation of 
Human Exposure to Vibration in Buildings (1-80Hz, The Australian Standard 
AS2187.2-2006 Explosives – Storage, Transport and Use and Australian and New 
Zealand Environment Council (ANZEC) guidelines. These guidelines detail a range 
of criteria used to determine vibration impacts on sensitive receivers. The vibration 
limits for the minimum values for human comfort and building damage are 
summarised for the proposal in Table 6-20. 

Table 6-20 Vibration criteria summary 

Area Vibration limit 

Human comfort 1-80 Hz 
(continuous) 

0.01 m/sec2 daytime 

0.007 m/sec2 night-time 

Human comfort 1-80 Hz 
(impulsive) 

0.3 m/sec2 daytime 

0.1 m/sec2 night-time 

Human comfort 1-80 Hz 
(intermittent – vibration does 
value) 

0.2 m/sec2 daytime 

0.13 m/sec2 night-time 

Residential building damage – 
AS2187.2 (BS7385) 15 mm/sec 

Heritage building damage – 
DIN4150-3 3 mm/sec 

Airblast overpressure 
Not more than 115 dB (Lin) peak for 95% of blasts over 12 
months. 
Not to exceed 120 dB (Lin) peak for any blast. 

Blast-induced ground-borne 
vibration 

Must not exceed a peak particle velocity of 5 mm per second 
for nine out of any ten consecutive blasts initiated, regardless 
of the interval between blasts; and 
Must not exceed a peak particle velocity of 10 mm per 
second for any blast. 

 

Operational noise criteria 
Operational noise is assessed in accordance with the Road Noise Policy (DECCW, 
2011) and Environmental Noise Management Manual (RTA, 2001a), where a 
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proposal has the potential to generate a new source of noise for residential receivers 
due to changes in the alignment or where a proposal would result in a change to the 
volume or mix of traffic using the road. These road projects are classed as a ‘new 
road’ or a ‘redevelopment of an existing road’.  

The proposal is to be carried out within the existing road boundary, and includes a 
minor realignment of the carriageway at Hartley Historic Site. In accordance with the 
Environmental Noise Management Manual (RTA, 2001a) guidelines, safety projects 
such as lane widening or minor straightening of curves or other minor realignments 
do not usually increase traffic noise at receiver location and are therefore not classed 
as a ’new road‘ or a ’redevelopment of an existing road‘. In this instance, the manual 
requires that the proposed work does not increase noise levels at receiver locations 
by more than 2 dB(A). 

Roads and Maritime would consider the need for mitigation if the difference between 
the ‘build’ and ‘no build’ traffic noise level exceeds 2 dB(A). 

6.5.2 Existing environment 
The proposal is largely surrounded by rural residential, farms and small road side 
business. There are 135 sensitive receiver locations in the study area with about 128 
of these being residential (as identified by aerial photography and site visits). These 
are shown in Figure 6-8. Only buildings identified as potential receiver locations, 
which include residential and commercial properties, have been included in the 
assessment. 

The environmental and traffic noise information used in the assessment is extracted 
from the same monitoring data at each location. The monitoring data is differentiated 
for use as environmental background noise levels or traffic noise levels based on 
acoustic parameters specific to each type of assessment. 

The daily environmental noise measurement profiles for each monitoring location are 
shown in Table 6-21. The rating background level (RBL) in the table is the median of 
the background noise levels for the site and is used in determining the construction 
noise management level, while the Lmax and LAeq levels provide information on the 
existing environment. In this regard, LAeq accounts for the impacts of traffic noise and 
Lmax provides a measure of the maximum noise level. 

Table 6-21 Summary of monitoring results – environmental noise descriptors 

Description 
Day, dB(A) Evening, dB(A) Night, dB(A) 

LAmax LAeq RBL LAmax LAeq RBL LAmax LAeq RBL 

M1 93 70 46 87 68 36 91 66 26 

M2 83 58 47 70 56 40 71 54 31 
M3 89 53 45 73 51 38 91 51 29 
M4 81 62 46 77 60 38 80 59 27 
M5 73 46 38 61 44 35 64 43 29 
M6* 66 55 51 63 53 45 62 51 44 
M7 77 55 43 75 56 41 75 53 34 
M8 80 58 46 76 56 44 80 55 43 

Note: Results based on short term monitoring only 
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As shown in Table 6-21, all receiver locations experience noise from road traffic on 
the highway. Background noise levels drop significantly during the evening and night 
reflecting the intermittent traffic flows at this time. Evening and night time vehicle 
movements have a high percentage of heavy vehicles in the traffic mix, which tends 
to maintain higher LAeq noise levels during these periods. 

As well as identifying individual receivers, sensitive receivers were also grouped into 
noise catchment areas (NCA) based on their location in the study area. The study 
area was split into 12 noise catchment areas that cover sensitive receivers within 
bands of 0 to 100 metres (shown in dark grey in Table 6-22), 100 to 300 metres 
(shown in light grey) and 300-600 (shown in white) metres of the highway. All 
receivers within a noise catchment area were assigned a construction noise 
management level based on their distance from the proposal. The noise catchment 
areas are shown in Figure 6-8 and a summary of noise management levels for each 
catchment is presented in Table 6-22. 

Table 6-22 Noise catchment areas and noise management level 

NCA ID 

Daytime (7:00 am – 6:00 
pm)  

Evening (6:00 pm – 10:00 
pm)  

Night-time (10:00 
pm – 07:00 pm)  

NML dB(A) NML dB(A) NML dB(A) 

1 48 40 35 
2 56 43 32 
3 56 41 31 
4 57 45 36 
5 57 45 36 
6 55 43 35 
7 48 40 35 
8 53 46 39 
9 56 41 35 

10 56 49 48 
11 61 50 49 
12 55 43 35 

 

6.5.3 Potential impacts 
Road construction 
The majority of the proposal activity is within the existing road boundary, which would 
require construction activities to be carried out coincidently with normal road use. To 
minimise impacts on traffic, some activities may need to be scheduled during the 
non-peak traffic periods and, possibly, outside standard construction hours outlined 
in Table 6-19.  

The assessment of construction noise impacts was based on the construction 
activities outlined in Section 3.3 and anticipated equipment. Noise emissions were 
then predicted for each noise catchment area (NCA) to determine the potential for 
the noise goals to be exceeded at these locations (refer to Table 4-4 of Noise and 
Vibration Technical Paper (SKM, 2013d)).  



 

Hartley Valley safety upgrade   125 
Review of Environmental Factors 

The predicted noise level for each NCA is presented in Table 6-23, along with the 
adopted day, evening and night time NML for each receiver location. The predicted 
levels in Table 6-23 indicate potential for the noise goals to be exceeded within each 
of the NCAs when assessed against the modelled scenario. 

Table 6-23 Predicted noise level in noise catchment areas during construction 

NCA 
ID 

NML dB(A) Predicted range of construction noise at receiver 
locations within NCA  

LAeq dB(A) 
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1 55 43 35 38-31 44-37 44-37 41-34 33-26 38-31 

2 56 43 32 50-37 56-43 56-43 53-40 45-32 50-37 

3 56 41 31 71-57 77-63 77-63 74-60 66-52 71-57 

4 57 45 36 69-54 75-60 75-60 72-57 64-49 69-54 

5 57 45 36 49-39 55-45 55-45 52-42 44-34 49-39 

6 48 40 35 39-26 45-32 45-32 42-29 34-21 39-26 

7 55 43 35 37-28 43-34 43-34 40-31 32-23 37-28 

8 53 46 39 51-39 57-45 57-45 54-42 46-34 51-39 

9 56 41 35 61-52 67-58 67-58 64-55 56-47 61-52 

10 56 49 48 67-53 73-59 73-59 70-56 62-48 67-53 

11 61 50 49 52-40 58-46 58-46 55-43 47-35 52-40 

12 48 40 35 33-15 39-21 39-21 36-18 28-10 33-15 
 

As shown in Figure 6-8, noise catchment areas 3, 4, 9 and 10 represent the closest 
groups of receivers within 100 metres of the road corridor. For standard daytime 
construction hours as well as out of hours work, these receivers are expected to 
exceed the proposal NML. During the more intensive earthworks and road 
preparation phases, five receivers (R35, R37, R54, R58 and R65) located at Little 
Hartley may experience noise levels in the ‘highly noise affected’ range (greater than 
75 dB(A)). General mitigation and construction noise management measures would 
be implemented for the proposal (refer to Section 6.5.4). Additional measures may 
be applied to highly affected receivers, including consideration of temporary 
relocation (refer to Section 6.5.4) in accordance with the Construction Noise and 
Vibration Management Plan (CNVMP) and the Environmental Noise Management 
Manual Practice Note vii (RTA, 2001a). 

Noise catchment areas 1, 2, 6-8, 11 and 12 represent the furthest groups of receivers 
from the road corridor. These receivers would experience noise from construction 
activities during standard hours that generally comply with the NML (refer to 
Table 6-23).  
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Stockpiles and compound sites 
An assessment of noise impacts from proposed compound and stockpile sites was 
completed for each of the sites based on standard construction hours, as these sites 
would not be operational at night. This assessment found that the predicted noise 
levels at stockpile sites would generally be below the daytime NML (except at two 
receiver locations R1 and R2 where the daytime NML would be exceeded by 2 
dB(A)). Measures to mitigate the noise associated with these sites are outlined in 
Section 6.5.4). 

Impacts of out of hours construction work 
As detailed in Section 3.3.2, work would be conducted during standard construction 
hours wherever possible (refer to Table 6-19). However, to minimise traffic impacts, 
some work would be required to be carried out outside of the standard working 
hours, including: 

• Deliveries and demobilisation of plant and large construction equipment. 
• Emergency work. 
• Relocation of utilities. 
• Major traffic diversions, including full or partial road closures. 
• Road tie-in work, including paving and asphalting. 

Where out of hours work extends into the night time period, consideration of sleep 
disturbance for residential receivers is required. Sleep disturbance is typically caused 
by a noise event that substantially exceeds the continuous ambient noise 
environment and would occur during periods of out of hours work.  

An assessment of the noise implications of out of hours work indicates the noise of 
some of these construction activities is likely to be above background levels and the 
project (refer to Table 6-24). Levels coloured red indicate that the NML or sleep 
disturbance criterion is exceeded. 

Table 6-24 Predicted noise levels outside standard construction hours  

NCA 
ID 

Nighttime 
NML 
dB(A) 

Sleep 
disturbance 
criterion 
dB(A) 

Predicted range of construction noise  
LAeq dB(A) 

Maximum 
construction 
noise level  
LAmax dB(A) Utility 

adjustments Asphalting Line marking 

1 35 45 38-31 41-34 33-26 49 
2 32 42 50-37 53-40 45-32 61 
3 31 41 71-57 74-60 66-52 84 
4 36 46 69-54 72-57 64-49 80 
5 36 46 49-39 52-42 44-34 60 
6 35 45 39-26 42-29 34-21 50 
7 35 45 37-28 40-31 32-23 48 
8 39 49 51-39 54-42 46-34 62 
9 35 45 61-52 64-55 56-47 72 
10 48 58 67-53 70-56 62-48 78 
11 49 59 52-40 55-43 47-35 63 
12 35 45 33-15 36-18 28-10 44 
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The predicted levels in Table 6-24 confirm that the closest noise catchment areas 
would experience noise levels in excess of the night time NML and sleep disturbance 
criterion. The potential for sleep disturbance impacts would be highest where 
receivers are situated close to the road and any potential night time work. 
Management of potential out of hours work and sleep disturbance noise would be a 
priority consideration and would be further detailed in the construction noise and 
vibration management plan (CNVMP).  

Vibration impacts 
While the specific geological characteristics of the area may vary from location to 
location, typical vibration levels for the proposal have been predicted based on 
assumed ground conditions. The predicted levels in Table 6-25 are indicative only at 
this stage.  

Table 6-25 Estimated vibration levels – vertical axis 

Activity 
Distance from activity (m) 

5 10 20 30 40 50 
Structural damage (PPV) (mm/s) 
High impact vibratory roller 10 6 2.5 1 0.5 0.2 
Heavy rock hammer (1.5 t) 4.5 3 1.5 0.4 0.35 0.3 
Medium rock hammer (0.6 t) 0.2 0.06 0.02 0.01 - - 
Human comfort1 m/s2 
High impact vibratory roller 8.2 4.9 2.05 0.82 0.4 0.16 
Heavy rock hammer 2.9 1.9 1.0 0.3 0.2 0.2 
Medium rock hammer 0.1 - - - - - 
 

Vibration impacts in relation to both structural damage and human comfort were 
assessed against the typical activities and equipment identified in Section 3.3 at 
varying distances from the construction area. The shaded figures in Table 6-25 
indicate the maximum proposal criteria for daytime impacts related to heritage 
structures and human comfort in exceeded (refer to Table 6-20). 

Table 6-25 shows that: 

• Vibration would have potential adverse impacts on human comfort within 30 
metres of the vibration-generating activity.  

• Vibration would have potential adverse impacts on structures within 10 metres of 
the vibration-generating activity.  

In addition, a number of heritage properties may be located within 50 metres of a 
vibration-generating activity, including Rosedale, Nioka, the Log Cabin Farmhouse 
(Lolly Shop), Harp of Erin, Ambermere, Meades Farm, Kerosene Cottage and 
buildings within the Hartley Historic Site (refer to Section 6.2.3). 

To manage potential impacts, where vibration-generating activities are to be carried 
out within about 50 metres of buildings, a building condition survey would be carried 
out before construction, and vibration would be monitored during construction. 



 

Hartley Valley safety upgrade   128 
Review of Environmental Factors 

Operation 
The operation noise assessment considers the change in traffic noise for the ‘build’ 
and the ‘no build’ scenarios and identifies where these increase by more than 2 
dB(A).  

To identify any changes in noise from the existing traffic volumes to the year of 
opening, traffic forecasts for the years 2013 (existing) and 2016 (estimated year of 
opening) were used to identify the potential for noise level increases. These 
scenarios include a traffic linear growth rate of 1.7 per cent per annum. This provides 
a comparison of noise impacts for the proposal and the ‘do-nothing’ option and 
includes natural growth in traffic volumes over this time. 

At Hartley Historic Site, the proposed changes to the road alignment would move the 
east bound traffic lane closer to the receiver (R149) at the intersection of the highway 
and Kelly Street. In this location the road alignment would move about two to three 
metres closer to the residence and therefore an increase in traffic noise would be 
expected. An estimated increase in operational road traffic noise of around 0.5 dB(A) 
at R149 is expected between 2013 (existing) and 2016 (year of opening). As the 
work is largely within the existing road corridor, this increase in noise is primarily due 
to traffic growth over this time and is not related to the impacts of the proposal per se. 
This increase is below the 2 dB(A) threshold and hence further consideration of 
mitigation is not required.  

With the exception of the location above (R149), no additional increases in noise are 
expected as a result of the proposal at all other receiver locations. 

6.5.4 Safeguards and management measures 
Safeguards and management measures that will be implemented to manage the 
proposal’s potential noise and vibration impacts are summarised in Table 6-26. 

Table 6-26 Safeguards and management measures for noise and vibration 

ID Impact Environmental safeguards Responsibility Timing 

NV-1 Noise 
impacts on 
sensitive 
receivers 
from the 
retaining 
walls during 
operation 

During detailed design, consideration 
will be given to using noise-absorbent 
or noise-diffusive finishes on the 
retaining walls where possible. 

Detailed design 
contractor 

Detailed 
design 

NV-2 Noise and 
vibration 
impacts on 
sensitive 
receivers 
during 
construction  

A Construction Noise and Vibration 
Management Plan (CNVMP) will be 
prepared as part of the CEMP before 
construction in accordance with the 
Interim Noise Construction Guideline 
(DECC, 2009). The CNVMP will 
address all stages of construction.  
It would include actions relating to: 
• The use of alternative low-noise 

processes and equipment. 
• The placement of work 

compounds, parking areas, 
equipment and material stockpile 
sites away from noise-sensitive 

Construction 
contractor 

Before 
construction 
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ID Impact Environmental safeguards Responsibility Timing 
locations. 

• The use of screening or enclosures 
for noise-generating equipment. 

• Restrictions on times when noisy 
work can be carried out. All work 
outside of standard wokrin hours 
will be undertaken in accordance 
with ENMM Practice Note (iv). 

• A process for assessing maximum 
noise levels for each project phase. 

• Consultation with affected 
residents. 

• A complaints-handling procedure. 
• The temporary relocation of 

residents: Where short-term or out 
of hours activities are predicted to 
have a substantial impact on a 
small number of receivers, or 
where receivers have been 
identified to be highly noise 
affected, their temporary relocation 
would be considered. 

• The maintenance and operation of 
construction plant and equipment. 
All plant and equipment will be: 
− Fitted with properly maintained 

noise suppression devices in 
accordance with the 
manufacturer’s specifications. 

− Maintained in an efficient 
condition. 

− Operated in a proper and 
efficient manner. 

NV-3 Impact of 
vibration 
during 
construction 
on heritage 
structures. 

A condition assessment survey will be 
required to assess and identify 
appropriate construction vibration 
levels and mitigation measures for all 
heritage structures identified as 
potentially being at risk of vibration 
impacts (typically within 50 m of 
vibration generating activities). These 
surveys will be carried out before and 
after construction.  

Construction 
contractor 

Construction 

NV-4 General 
vibration 
during 
construction 

Building condition surveys will be 
carried out at receivers within specified 
distances of certain construction 
activities and plant, as below:  
• Vibratory compaction: 25-50 m.  
• Demolition work: 50 m.  
• Excavation work: 10 m. 

Construction 
contractor 

Construction 

NV-5 General 
vibration 
during 
construction 

Appropriately sized equipment will be 
selected to minimise vibration 
emissions where required.  

Construction 
contractor 

Construction 

NV-6 General 
vibration 
during 
construction 

Vibratory compacters will be replaced 
with normal compactors where 
vibration issues have been identified, 
and where their use is considered 

Construction 
contractor 

As required 
during 
construction 
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ID Impact Environmental safeguards Responsibility Timing 

feasible and reasonable.  

NV-7 General 
vibration 
during 
construction 

Where vibration is found to exceed 
project criteria, management measures 
will be implemented to control vibration. 
In terms of human comfort criteria, 
measures will include modifications of 
construction methods and respite 
periods. For potential structural 
damage impacts, modification of 
construction methods will be 
necessary.  

Construction 
contractor 

As required 
during 
construction 

 

6.6 Landscape character and visual amenity 
An assessment was carried out to identify the extent and magnitude of potential 
impacts of the proposal on landscape character and visual amenity. The assessment 
is supported by the Landscape Character and Visual Impact Assessment Technical 
Paper (SMM, 2013), which is provided in full in Appendix H. The assessment has 
been prepared in accordance with Roads and Maritime’s Guidelines for Landscape 
Character and Visual Impact Assessment (Roads and Maritime, 2013b) and Beyond 
the Pavement guidelines (RTA, 2009b). A summary of the assessment is provided in 
this section. 

6.6.1 Methodology 
For this assessment, the study area was broadly defined as the length of the 
proposal and the surrounding views. 

The methodology used for the assessment involved: 

• Undertaking an initial site visit and field investigation; reviewing relevant 
literature; and analysing aerial photographs and topographic maps to understand 
the proposal area. 

• Reviewing the 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 

proposal’s impact on them. 
• Identifying the visual catchment of the proposal. 
• Selecting viewpoints within the visual catchment that represent a range of 

different land uses. 
• Evaluating the visual impact of the proposal by comparing the sensitivity of 

viewpoints and the magnitude (the physical size and scale) of the proposal’s 
impact upon them. 

• Identifying urban design and landscape opportunities, and methods of mitigating 
adverse visual impacts, which would be considered in detailed design. 

Landscape character assessment 
For the purposes of the landscape character assessment, the study area was divided 
into three landscape character zones (refer Figure 6-9), which correspond to 
landscape character types in the area and allow for a more detailed discussion of the 
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character of each zone, of the proposed work within it and of the likely impact on the 
landscape character resulting from the proposal. 

The assessment of impact on landscape character is based on a combination of the 
sensitivity of the identified landscape character zones and the magnitude of the 
proposal in that zone. This is used to derive an impact assessment rating within each 
landscape character zone (refer to Table 6-27). 

Table 6-27 Impact assessment rating matrix 

 
Visual impact assessment 
Visual impact assessment is carried out to define the day-to-day visual effects of a 
proposal on people’s views. It is based on the assessment of a number of selected 
key viewpoints that are rated according to the sensitivity of the view and the 
magnitude of the proposal within that view. The locations and directions of the 
chosen viewpoints are representative of the range of viewpoints both within and 
beyond the road corridor.  

Fourteen key viewpoints were identified along the road corridor and at public domain 
areas (such as Hassans Walls Lookout and Mount York Lookout). The locations of 
these viewpoints are shown in Figure 6-10. 

The assessment of the visual impact of the proposal on the identified viewpoints has 
considered the sensitivity of the view (that is, the quality of the view and how it would 
be affected by the proposal) and the magnitude of the proposal within that view (that 
is, the physical size and scale of the change and its proximity to the viewer). The 
visual impact rating is derived from sensitivity and magnitude values, as shown in 
Table 6-27. 
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6.6.2 Existing environment 
Landform and topography 
The proposal is located on the main east–west ridge through the Blue Mountains. 
The terrain within the study area is predominantly an undulating plain surrounded by 
steep escarpments. The escarpments include Mount Victoria, Mount York and 
Sugarloaf Mountain to the east; the Newnes Plateau to the north; and Hassans Walls 
to the west (refer Figure 6-12).  

The Great Western Highway traverses a landscape that has considerable natural, 
cultural, scenic and historical values. This landscape includes large expanses of 
rolling farmland, discrete urban areas, and large stands of native vegetation on both 
sides of the highway within the valley, and on the slopes of Mount Victoria, Mount 
York and Hassans Walls. The overall character is open and rural, with some areas 
enclosed by woodland, particularly at either end of the study area.   

Even though there has been a moderate degree of modification to the landscape (in 
terms of cut and fill embankments), the visual impact of the road on the surrounding 
countryside is relatively low, and the highway has a distinct ‘country road’ character 
within the landscape. This character is further reinforced by the relatively narrow 
footprint of the carriageway, consisting of only one lane in each direction, with 
occasional overtaking or turning lanes and gravel shoulders. 

The landscape character zones selected for the proposal are shown in Figure 6-9, 
while Table 6-28 provides a description of each zone.  

Table 6-28 Landscape character zones 

Landscape character zones Description 

Landscape character zone 1 – Butlers Creek valley 

 

The character of this section 
of the highway is generally 
that of a country road with 
some open areas and other 
areas enclosed by native and 
exotic vegetation. 
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Landscape character zones Description 

Landscape character zone 2 – Hartley ridge 

 

The character of this section 
of the highway is generally 
that of a rural road travelling 
through a picturesque valley.  

Landscape character zone 3 – River Lett valley 

 

The character of this section 
of the highway is generally 
that of a winding country road 
enclosed by bush. 

 

Cultural and scenic values 
The majority of the study area lies within the highly picturesque Hartley Valley. The 
valley is bordered by sandstone escarpments to the north and east, and undulating 
hills to the west. The valley has a distinctive form and cultural identity that is highly 
valued by both residents and visitors. The densely vegetated ridges and hill slopes 
provide a predominantly natural character that contrasts strongly with the more open 
landscape of the valley, which has been cleared for farming and settlement. The 
nearby Greater Blue Mountains World Heritage Area, and numerous public reserves, 
such as Mount York, Hyde Park and Londonderry, add to Hartley Valley’s cultural 
value. There are also a number of designated lookouts on the escarpments around 
the valley, which afford spectacular and panoramic views over the valley and districts 
beyond. 

This combination of natural and cultural scenic qualities with abundant local heritage 
values gives the area a unique identity. These values provide a strong sense of place 
for the local community, as well as visitors and through traffic approaching and 
leaving the Blue Mountains National Park and beyond.  

6.6.3 Potential impacts 
Construction 
During construction, there would be impacts on visual amenity from the clearing of 
vegetation, generation of wastes and construction activities. These impacts would 
occur throughout the construction period, although staging would avoid impacting on 
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large areas at the same time. These visual impacts would generally be temporary. 
Measures to ameliorate the impacts are summarised in Section 6.6.4.  

Operation 
Landscape character 
The completed proposal would have impacts on landscape character. These are 
summarised in Table 6-29 for each landscape character zone. The level of impact 
was identified by assessing the sensitivity of each zone to change and the magnitude 
of the change using the ratings outlined in Table 6-27. 

Table 6-29 Potential impacts on landscape character zones 

Landscape 
character zone  

Sensitivity Magnitude Landscape 
character impact 

Zone 1: Butlers 
Creek valley  

Moderate: This is 
due to an attractive 
rural scenic character 
and the gently 
winding highway, 
which is mainly lined 
with exotic trees and 
woodland species, 
heightening the rural 
driving experience.  

Low: This is due to 
the relatively short 
length and minor 
earthworks. The 
proposed work in this 
zone would not 
substantially increase 
the pavement width. 
Land clearing would 
be required beside 
the highway, but the 
land would be 
revegetated, thus 
reinstating the 
character of the road 
over time. 

Moderate to low: 
This is due to the 
moderate sensitivity 
of the zone and the 
low magnitude of the 
work. 

Zone 2: Hartley ridge Moderate: This is 
due to the extensive 
views over rolling 
pastures, properties 
and dams and 
dramatic 
escarpments.  

Low: This is due to 
relatively short length 
and minor 
earthworks. The 
proposed work in this 
zone would not 
substantially increase 
the pavement width. 
Land clearing would 
be required beside 
the highway, but the 
land would be 
revegetated, thus 
reinstating the 
character of the road 
over time. 

Moderate to low: 
This is due to the 
moderate sensitivity 
of the zone and the 
low magnitude of the 
work. 

Zone 3: River Lett 
valley  

Moderate: This is 
due to the presence 
of native woodland 
and Hartley Historic 
Site.  

Moderate: This is 
due to the slight 
increase in pavement 
width and the large 
retaining wall.   

Moderate: This is 
due to the moderate 
sensitivity of the zone 
and the moderate 
magnitude of the 
work. 
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While the proposal is predominantly located within an established road corridor, it 
would impact on all landscape character zones to some degree, due to the removal 
of trees, road realignments and intersection upgrades. 

As all zones have a similar scenic quality, the greatest impacts would be in the areas 
where the scale of the proposal is more substantial – for example, the intersection 
upgrades in zone 2 and the large retaining wall and realignment in zone 3. 

While the magnitude of some of the proposal would represent moderate adverse 
changes within this scenic rural setting, it would be important to reinstate the 
attributes that make the landscape character of the Hartley Valley special. This 
particularly applies to the replanting of roadside trees that would be lost during 
construction. 

Visual impact  
Visual impacts were rated for 14 static viewpoints. The results of the visual impact 
assessment ranged from low to high potential impacts, as summarised in Table 6-30.  

Overall, the proposal would impact on views in and around the study area. While the 
proposal is predominantly located within an established road corridor, it would impact 
on most of the viewpoints. The assessment found there would be a: 

• High visual impact on one viewpoint. 
• High to moderate visual impact on two viewpoints. 
• Moderate visual impact on five viewpoints. 
• Moderate to low visual impact on five viewpoints. 
• Negligible visual impact on one viewpoint. 

Visual impacts rated high and high to moderate would occur where sensitivity to 
change is the highest, such as Bardens Lookout, Hartley Historic Site and residences 
next to the road, or where a greater magnitude of the proposal is viewed, for 
example, the retaining wall at Hartley Historic Site.  

Lower order impacts would occur where the viewpoint is a greater distance from the 
proposal, where the category of viewer is a road user, and where there is minimal 
work to be carried out.  
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Table 6-30 Visual impact assessment: overall summary 

 Impact Comment Photos of key viewpoints 

Key view points 
Viewpoint 1: Bardens Lookout, looking south-west (mid distance view) 
Sensitivity Moderate  Bardens Lookout is a public lookout that provides 180 degree panoramic 

views over the natural and rural landscape of the area. The proposal area 
is located within the entire extent of the panorama, though the highway is 
not highly visible from this location due to its scale.  
Under the proposal, Coxs River Road would be realigned, and would be 
visible from this viewpoint. Vegetation would be removed in the proposal 
area and the cutting would be regraded. This location is considered to 
have moderate sensitivity for tourists and local residents using this lookout, 
despite its distance from the proposal. 

 

Magnitude Moderate 

Overall 
impact 

Moderate 

Viewpoint 2: Great Western Highway, chainage 20450, looking east (foreground) 
Sensitivity Moderate At the eastern end of the study area, the highway begins its ascent to 

Victoria Pass. The dense native vegetation on the escarpment contrasts 
with the sporadic native and exotic roadside vegetation. There are a few 
residential properties and holiday cabins next to the viewpoint. 
Under the proposal, the road would be realigned slightly to the south to 
increase the radius of the curve. A fill batter would be built to the south 
requiring the removal of a number of large native trees. Motorists would be 
affected by the changes, in particular the removal of the trees, which frame 
the entrance to Victoria Pass.  

 

Magnitude Moderate  

Overall 
impact 

Moderate 
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 Impact Comment Photos of key viewpoints 

Viewpoint 3: Great Western Highway, chainage 21340, looking west (foreground looking west) 
Sensitivity Low This is a cut embankment to the south associated with a spur running north 

from Sugarloaf Mountain, covered by native vegetation boarders the 
highway. To the north, a thin band vegetation lines the highway, with rolling 
paddocks beyond. 
Under the proposal, the highway shoulders would be widened and 
asphalted, the existing cut batter would be pushed back and stabilised, and 
vegetation at the top of the cutting would be removed. Motorists would be 
affected by these changes. 

 

Magnitude Moderate 

Overall 
impact 

Moderate to 
low 

Viewpoint 4: Bus stop next to the eastbound lane of the Great Western Highway, west of Ambermere Drive (foreground view) 
Sensitivity Moderate Rolling paddocks adjoin both sides of the highway, with forested hills in the 

background. Two heritage properties, Harp of Erin and Ambermere, are 
located on either side of the highway, west of the intersections of 
Ambermere Drive and Coxs River Road. 
Under the proposal, the road would be widened, bus stop bays installed, 
and Coxs River Road realigned. Pedestrians and bus users would be 
affected by the changed view. 

 

Magnitude High  

Overall 
impact 

High to 
Moderate 
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 Impact Comment Photos of key viewpoints 

Viewpoint 5: Baaners Lane, about 200 metres from the Great Western Highway intersection, looking north-east (foreground view) 
Sensitivity Moderate Baaners Lane contains a small number of rural residential properties close 

to the road, on gently undulating pasture land, with the Mount York 
escarpment in the background. 
Under the proposal, the road shoulders would be asphalted and minor fill 
embankments would be built. It is unlikely that these changes would be 
visible from this viewpoint due to distance and limited visibility to the 
highway.  

 

Magnitude Negligible 

Overall 
impact 

Negligible 

View point 6: Cul de sac of Apple Tree Lane, about 260 metres south of the Great Western Highway (foreground view) 
Sensitivity Moderate Apple Tree Lane contains a number of rural residential properties in a 

small subdivision, on gently undulating pastureland. 
Under the proposal, roadside vegetation would be removed and a small fill 
embankment would be built. These changes would be visible from this 
viewpoint. Other work, including asphalting of the road shoulders, would 
not be visible from this viewpoint, due to distance and the limited view of 
the highway. 

 

Magnitude Low  

Overall 
impact 

Moderate to 
low 
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 Impact Comment Photos of key viewpoints 

Viewpoint 7: Great Western Highway at the Browns Gap Road intersection, looking east (foreground  and mid distance view) 
Sensitivity Moderate The highway traverses gently undulating pasture land. A large stand of 

native vegetation is located at the corner of the highway and Browns Gap 
Road. The Mount Victoria escarpment is in the background. 
Under the proposal, work in this area would include road widening, 
upgrades to the intersections of the highway with Browns Gap Road and 
Baaners Lane and removing roadside trees. Motorists would be affected by 
the changes, particularly the removal of roadside trees. 

 

Magnitude Moderate  

Overall 
impact 

Moderate 

Viewpoint 8: Great Western Highway, chainage 24010, looking east (foreground view) 
Sensitivity Moderate  The highway traverses a flat plain with the views contained by large stands 

of native trees. Mount York escarpment is to the north, and rolling pastures 
to the south. Large pine trees dot the roadside within the foreground view. 
Under the proposal, work in this area would include road widening, building 
fill batters on both sides of the road, and removing roadside trees. 
Motorists would be affected by the changes, particularly the removal of 
roadside trees. 

 

Magnitude Moderate 

Overall 
impact 

Moderate 
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 Impact Comment Photos of key viewpoints 

Viewpoint 9: Mid Hartley Road, next to the Hartley Community Hall, looking south (foreground view) 
Sensitivity Moderate Mid Hartley Road slopes away from the highway into the greater Hartley 

Valley. The Hartley Community Hall is located about 150 metres from the 
highway and a private residence is located to the east of the intersection. 
Under the proposal, work in this area would include road widening and 
minor reshaping of road shoulders. People using the community hall would 
be sensitive to the visual impacts. However, due to the infrequent use of 
the hall, limited visibility and distance from the highway, the impact would 
be low to moderate. 

 

Magnitude Low 

Overall 
impact 

Moderate to 
low 

Viewpoint 10: Great Western Highway, chainage 25950, looking west (foreground view) 
Sensitivity Low The highway approaches Hartley Historic Site, situated up the slope on the 

left of the viewpoint, and descends to the River Lett. 
Under the proposal, work in this area would include road widening and 
minor reshaping to the base of the existing cut batters, which may result in 
the removal of some roadside vegetation. Motorists would be affected by 
the changes, particularly the removal of some roadside vegetation. 

 

Magnitude Moderate  

Overall 
impact 

Moderate to 
low 
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 Impact Comment Photos of key viewpoints 

Viewpoint 11: Old Bathurst Road, Hartley Historic Site, next to the Royal Hotel, looking west (foreground and mid distance view) 
Sensitivity High Hartley Historic Site is located on a gentle slope rising up from the River 

Lett. The village is generally cleared of native vegetation and has a number 
of heritage buildings owned by NSW National Parks and Wildlife Service. 
The background view is forested.  
Under the proposal, work in this area would include realigning the highway 
to the north, constructing a retaining wall and removing vegetation. While 
these changes would not be visible from this viewpoint, visitors exploring 
the site have views over the highway, River Lett valley and beyond.  

 

Magnitude Moderate 

Overall 
impact 

High to 
moderate 

Viewpoint 12: Walker Street, 50 metres north of the Great Western Highway, looking east (foreground view) 
Sensitivity High  Walker Street is a gravel road that services three residences nestled below 

the highway and next to the River Lett. 
Under the proposal, a new retaining wall, over six metres at its highest 
point, would be built in front of the grassed embankment. This would 
require the removal vegetation. The proximity of the work and scale of the 
wall would increase the visual impacts for residents using Walker Street. 

 

Magnitude High 

Overall 
impact 

High 
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 Impact Comment Photos of key viewpoints 

Viewpoint 13: Blackmans Creek Road, about 1.2 kilometres from the Great Western Highway, looking south-east (mid distance view) 
Sensitivity Moderate Blackmans Creek Road traverses the edge of the River Lett valley through 

scattered bushland and residential properties. The elevated position 
provides views over Hartley Valley and the Hartley Historic Site. 
Under the proposal, a retaining wall would be built, and this would be 
visible from this viewpoint. However, its visibility from this viewpoint would 
be minimised by the distance to the wall and existing native vegetation 
screening it.  

 

Magnitude Moderate 
 

Overall 
impact 

Moderate 
 

Viewpoint 14: Edge of Hassans Walls on Padleys Pedestal lookout, looking east (mid to long distance) 

Sensitivity Moderate 
 

The rock escarpment, south of Padleys Pedestal lookout, is a public 
lookout that provides 270 degrees panoramic views over the natural and 
rural landscape. The study area is located within the entire extent of the 
view, though only the section near Hartley Historic Site to Mid Hartley 
Road is noticeable. 
Under the proposal, people at this viewpoint would notice the removal of 
vegetation and construction of a retaining wall near Hartley Historic Site. 
Other work to be carried out would have little visual effect due to the 
relatively small scale of work and distance from the viewer. 

 

Magnitude Low 
 

Overall 
impact 

Moderate to 
low 
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6.6.4 Safeguards and management measures 
Table 6-31 identifies safeguards and management measures that will be 
implemented to address potential landscape character and visual impacts as a result 
of the proposal. These measures will be implemented as part of the overall 
landscape and urban design strategy for the proposal. 

Table 6-31 Safeguards and management measures for landscape character and 
visual amenity 

ID Impact Environmental safeguards Responsibility Timing 

LA-1 General  Detailed design will be carried out 
according to the landscape and urban 
design strategy and objectives described 
in Section 4 of Landscape Character and 
Visual Impact Assessment (SMM, 2013) 
(refer to Appendix H).  

Roads and 
Maritime 

Detailed 
design 

LA-2 Visual impact 
of earthworks: 
retaining walls, 
embankments 
and cuttings 

To reduce potential visual impact of 
embankments and cuttings: 
• The use of retaining walls will be 

minimised, where possible. 
• Where a retaining wall is required, 

the following materials will be used: 
− Reinforced concrete, reinforced 

soil or soldier piled walls with 
facing panels. 

− Grey concrete, with heavy 
horizontal ribbing and dark 
exposed aggregate (eg basalt) 
for facing panels.  

− A matching precast concrete 
capping unit at the top of all 
reinforced soil walls, except 
where a road safety barrier is 
required to be integrated with 
the wall. 

• Where a cutting is required, the 
following principles will be followed: 
− Roadside cuttings will retain the 

natural rock surface where 
feasible. 

− Shotcrete will be avoided. If 
shotcrete is necessary, visibility 
of the shotcrete will be 
minimised.  

− Cutting angles will be as steep 
as possible.  

− Top batters of cuttings will be 
‘rounded’ over.  

− Sides of cuttings will be shaped 
back into the existing landform. 

− A space will be provided at the 
base of the cutting for grassing, 
where feasible. 

• Where a fill embankment is required, 
the following principles will be 
followed: 
− Ensure slope angles on 

embankments in bushland areas 
facilitate planting (2H:IV). 

− Vegetate embankments in 
agricultural areas and use the 
flattest embankment as 

Roads and 
Maritime 

Detailed 
design 
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ID Impact Environmental safeguards Responsibility Timing 
possible. 

LA-3 Impact of large 
earthworks 
and change in 
landform 

The potential visual impact of large 
earthworks will be minimised by careful 
design that allows them to integrate with 
adjoining landforms in consultation with 
landowners and visual receivers (where 
required). 

Roads and 
Maritime 

Detailed 
design 

LA-4 Impact of new 
barriers, 
fencing and 
street furniture 

To reduce the potential visual impact of 
new barriers, fencing and street furniture: 
• W-Beam guard rail or wire rope 

barriers will be used.  
• Property fencing will be replaced with 

similar style to existing. 
• Balustrades will be vertical steel rods, 

1.4 m high, as per standard use 
throughout the Blue Mountains. 

Roads and 
Maritime 

Detailed 
design 

LA-5 Impact of new 
drainage 
features 

To reduce the potential visual impact of 
new drainage features: 
• Drainage channels will be designed 

to visually integrate with the 
surroundings, where possible. 

• Drainage channels at the top of 
cutting benches will be rock lined, 
and visible roadside channels and 
channels in the median will be 
vegetated where possible. 

Roads and 
Maritime 

Detailed 
design 

LA-6 Vegetation 
clearing 

Following construction, areas impacted 
by the proposal will be landscaped in 
accordance with Section 4.5 of the LCVIA 
(SMM 2013) (Appendix H). The plan 
includes: 
• Retention of existing woodland 

vegetation, where possible. 
• Revegetation of cleared areas. 
• Revegetation of residual land 

affected by the work that will not be 
viable for amalgamation. 

• Provision of planting to screen views 
of the proposal and reinforce the 
‘country road’ character of the 
highway. 

• Provision of planting on fill 
embankments and shallow cut 
batters. 

• Revegetation of cut/fill batters with 
local species of trees, shrubs and 
groundcovers. 

• Revegetation with provenance plant 
material (plants grown from locally 
collected seeds), where possible. 

Roads and 
Maritime 

Construction 

 

6.7 Aboriginal heritage 
Aboriginal archaeological and cultural heritage investigations have previously been 
carried out for the study area as part of the Aboriginal Archaeological Survey and 
Assessment (Comber Consultants, 2011). Aboriginal cultural heritage sites and 
places were identified as part of these investigations and are summarised below. 
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For this proposal, an additional site walkthrough was carried out on 13 September 
2013 in accordance with PACHCI Stage 2, to confirm that the proposal would not 
impact on any recorded Aboriginal heritage items. A clearance letter was issued by 
Roads and Maritime on 8 October 2013 to confirm that the proposal was assessed 
as being unlikely to have an impact on Aboriginal cultural heritage (refer to 
Appendix I).  

6.7.1 Existing environment 
Landscape context 

Hartley Valley is located within the area known locally as the upper Blue Mountains. 
The natural environment of the upper Blue Mountains, though having some 
similarities to the lower elevations, is a distinct assemblage of features. Valleys have 
been incised by tributaries of the Grose River into Middle Triassic sedimentary rocks. 
This has led to the formation of escarpments with talus slopes rising above an 
undulating plain. The steep escarpments include the Newnes Plateau to the north, 
Mount Victoria, Mount York and Sugarloaf Mountain to the east and Hassans Walls 
to the north-west. 

Drainage in the upper Blue Mountains is from west to east, via the Grose River. The 
Coxs River, which flows to the south-west of the study area, forms part of the 
Warragamba Dam catchment (refer to Section 6.3). As well as providing excellent 
water resources and ecological diversity, particularly in the drier months, these well-
watered valleys, drainage basins and mountain passes would have facilitated inter- 
and intra-territory movement for the local and visiting Aboriginal groups. 

Geology context 

The study area contains lithic (stone) materials that would have been used by 
Aboriginal people. For example, quartz and tuff are suitable for small tool 
manufacture, while sandstone is suitable for axes. Sandstone also provides shelter 
and a suitable surface for sharpening axes. Rock outcrops suitable for habitation or 
protection from the weather are located within the study area, as will be stone 
artefact scatters. The geological features of the study area are discussed in further 
detail in Section 6.8. 

History of the People 

The proposal is located within the boundaries of the Bathurst Local Aboriginal Land 
Council (LALC) and within traditional boundaries associated with the Wiradjuri, 
Gundungurra and Darug people. The exact boundaries are not known and Bowdler 
argues that the boundary was actually a ‘zone of interaction’ between the Wiradjuri, 
Darug and Gundungurra people (Bowdler cited in Cardno, 2008).  

While the Wiradjuri, Gundungurra and Darug people had their own languages, 
distinct spiritual beliefs and creation stories, they could communicate with each other. 
Each nation moved within their defined territories according to seasons, along well-
established pathways. More detail on the history of the Wiradjuri, Gundungurra and 
Darug people is provided in the Aboriginal Archaeological Survey and Assessment 
(Comber Consultants, 2011). 

Sites and places 

A search of the OEH’s Aboriginal Heritage Information Management System 
(AHIMS) database was carried out on 3 July 2013. Fifteen records were identified 
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within 60 metres of the proposal. Of these records, two sites were identified within 
the construction footprint. Table 6-32 presents the most recent information for 
Aboriginal heritage in this area, including consideration of previous surveys carried 
out in the area (including those carried out for the Mount Victoria to Lithgow Alliance). 
These sites are also shown on Figure 6-11. 

Table 6-32 AHIMS records in and around the proposal area 

AHIMS site ID Site name Site feature 
Approximate 
distance from 
proposal 

45-4-1096 GWH 27 Artefact 2 m (within the 
construction 
footprint) 

45-4-1099 GWH 24 Artefact 5 m (within the 
construction 
footprint) 

45-4-1076 GWH 13 Artefact 10 m 

45-4-1082 GWH 19 Artefact 14 m 

45-4-1084 GWH 6 Artefact 14 m 

45-4-1086 GWH 23 Artefact 18 m 

45-4-1103 GWH 31 Artefact 19 m 

45-4-1097 GWH 7 Artefact 22 m 

45-4-1104 GWH 32 Artefact 24 m 

45-4-1081 GWH 18 Artefact 28 m 

45-4-1101 GWH 26 Artefact 31 m 

45-4-1092 GWH 28 Artefact 32 m 

45-4-1073 GWH 10 Artefact 41 m 

45-4-1072 GWH 9 Artefact 46 m 

45-5-1088 GWH 30 Artefact 55 m 
 

A search of the National Heritage List, Commonwealth Heritage List, Australian 
Heritage Places List, Register of the National Estate (non-statutory) and National 
Trust Register was carried out on 23 July 2013. No Aboriginal heritage sites within or 
around the proposal area were found on these registers. 

Archaeological potential 

Landform mapping was combined with archaeological data to provide a tool for 
modelling the regional cultural heritage landscape (Comber Consultants, 2011). This 
predictive modelling is based on drawing parallels between known sites in the study 
area and associated landforms. For example, ridges, creek lines and valley corridors 
would traditionally be used by Aboriginal people for travel and occupation areas. As a 
result, it is possible to tentatively identify the variation of archaeological potential 
within and between landforms. This modelling can further be refined into graded 
areas of high, medium and low sensitivity based on the likelihood of particular 
landscape features containing archaeological sites.  
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As shown in Figure 6-11, the proposal traverses areas predicted to be of high, 
moderate and low sensitivity. Table 6-33 outlines landforms types and corresponding 
potential for archaeological finds.  

Table 6-33 Areas of archaeological potential 

Potential Areas 

High Ridge crests. 
Spur crests and saddles. 
Alluvial terraces and associated alluvial channels. 
Second and third order streams. 
Creek lines. 

Medium Foot slopes. 
Undulating mid slopes. 
Steep slopes/colluvial (colluvium is a loose deposit of rock 
debris at the base of a cliff or slope). 
First order streams. 
Floodplain/flat areas. 
Dissected gorges. 

Low Towns. 
Villages. 
Road reserves. 

 

6.7.2 Potential impacts 
Construction  
Nine Aboriginal heritage sites were identified as being located within the vicinity of 
the construction limits of the proposal (about 25 metres from the proposal). The sites 
are GWH 27, GWH 24, GWH 13, GWH 19, GWH 6, GWH 23, GWH 31, GWH 7, and 
GWH 32. Whilst these would not be directly impacted, they may be inadvertently 
affected by construction activities which require disturbance of the ground surface, 
such as earthworks and clearing. The site walkover carried out on 13 September 
2013 identified that GWH 6, GWH 19, GWH 23, GWH 24 and GWH 27(A) would 
require safeguards and mitigation measures to protect these sites during construction 
due to their close proximity. These are outlined in Section 6.7.3.  

6.7.3 Safeguards and management measures 
Table 6-34 identifies safeguards and management measures that will be 
implemented to address potential impacts on Aboriginal heritage as a result of the 
proposal. 

Table 6-34 Safeguards and management measures for Aboriginal heritage 

ID Impact Environmental safeguards Responsibility Timing 

AH-1 Construction 
activities and 
stockpile / 
compound 
site impact 
on artefact 
scatters – 
GWH 6, 

• Where located within the road 
reserve or Roads and Maritime 
controlled land, the scatter will be 
fenced and designated as a no-go 
zone. The no-go zone will be at least 
two metres from the artefacts, 
creating a buffer zone to protect any 
subsurface deposits or artefacts 

Construction 
contractor 

Pre-
construction, 
construction 
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ID Impact Environmental safeguards Responsibility Timing 
GWH 19, 
GWH 23, 
GWH 24 

hidden in grass.  
• Installation of fencing will be 

supervised by a person qualified and 
experienced in artefact identification 
to ensure that no damage or harm is 
caused by the fencing. 

• The gate near GWH 19 will not be 
used for access. An alternative 
access will be provided for 
construction or any other vehicles. 

AH-2 Construction 
impact on 
GWH 27(A) 

• No work will occur along or within two 
metres of the fenceline between Lot 
1//629411 and the Great Western 
Highway in the vicinity of GWH 27(A). 

• Exclusion fencing or a barrier 
delineating a no-go zone is to be 
erected in front of the fence between 
Lot 1//629411 and the Great Western 
Highway in the vicinity of GWH 27(A). 

• The exclusion fencing or barrier will 
be installed under the supervision of 
a person qualified and experienced in 
artefact identification to ensure that 
no damage or harm is caused by the 
fencing. 

Construction 
contractor 

Pre-
construction, 
construction 

AH-3 Finding 
unexpected 
artefacts 

• In the event of an unexpected find of 
an Aboriginal heritage item (or 
suspected item), work will cease in 
the affected area and Roads and 
Maritime’s Environmental Officer, 
Western Region and Roads and 
Maritime’s Senior Environmental 
Specialist for Aboriginal Heritage will 
be contacted for advice on how to 
proceed. 

• The Unexpected Archaeological 
Finds Procedure (Roads and 
Maritime, 2012c) will be followed if a 
potential item is uncovered. 

Construction 
contractor 

Pre-
construction, 
construction 

 

6.8 Topography, geology, soils and contamination 
Geotechnical investigations were carried out in 2011 (MV2L Alliance, 2011d). The 
investigations identified the distribution of rock types, strength, weathering and other 
geotechnical information. The findings of the report are summarised in this section. 
Topography and geology surrounding the proposal are shown on Figure 6-12. 

6.8.1 Existing environment 
Geology 
Hartley Valley is situated along the western margin of the Permian age (270 million 
years) sedimentary rocks of the Shoalhaven Group (siltstone and conglomerate), 
until it is intruded by Kanimbla Batholith (granite) between Mid Hartley Road and 
Carroll Drive toward the western end of the proposal area.  

The Shoalhaven Group is subdivided into the Berry Siltstones and the Megalong 
Conglomerate. The Shoalhaven Group rocks are typically characterised by more 
resistant rocks comprised of lithic sandstones, siltstone and conglomerates in a 
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mudstone matrix, and tend to exhibit a reduced thickness of residual soils and a 
shallower weathering profile compared to the Illawarra Coal Measure rocks (shale).  

The Kanimbla Batholith is mainly a coarse, sometimes porphyritic (containing large 
crystals), biotite granite with some adamellite. The granite has weathered into  
a medium to coarse feldspathic and quartzose sand and is highly jointed. 

Acid sulfate soils  
There are no known areas of potential acid sulfate soils (ASS) in the proposal area. 
However, the proposal area is underlain by Berry Siltstone, which can have acid 
sulfate rock potential. Acid sulfate rock contains sulfide and sulfate minerals which 
result in acid formation and acid rock drainage when exposed to oxygen and water, 
such as in cuttings. 

Contamination 
The assessment of the existing environment is based on information sourced from 
the contaminated land corridor study (MV2L, 2011e) and database searches.   

Aerial photographs indicate that the predominant land uses near the proposal area 
(both historically and current) are mining, rural grazing and other types of agricultural 
farming (MV2L Alliance, 2011e). These land uses are typically associated with 
practices that can contaminate land. Any contamination as a result of farming, 
grazing or cropping activities would be expected to occur mostly in surface soils 
predominantly in areas where farm buildings are present, such as yards, farm 
rubbish tips, machinery graveyards, and isolated sites used for tipping or building 
demolition (particularly buildings constructed of fibrous cement sheeting potentially 
containing asbestos) (MV2L Alliance, 2011e). 

The following areas of potential contamination were identified within the study area: 

• One stockpile location on the northern side of the Great Western Highway near 
Little Hartley. The stockpiles were observed to contain predominantly road 
construction materials (soil materials, concrete, asphalt and road base) with 
some evidence of other general waste materials. 

• Agricultural land uses (grazing, cropping, orchards, sale yards, etc) which use 
and store chemicals (pesticides and/or herbicides) and fuels, and carry out on-
site fill and waste disposal. 

• The existing Great Western Highway road corridor. 
• Little Hartley airfield. 
• The former service station site at Little Hartley (Log Cabin Farmhouse). 
• The Royal Hotel, Hartley, where waste was once disposed. 
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However, searches of official databases do not reveal that contamination is an issue. 
The following databases were searched in July 2013: 

• The OEH contaminated land record for Lithgow City Council: This showed there 
are no contaminated sites recorded within the proposal area. The closest site is 
a former shale oil refinery on Hartley Vale Road, about five kilometres north of 
the proposal area. 

• The Protection of the Environment Operations Act 1997 public register: This 
showed that no licences or notices are on record for properties or operations 
carried out within and/or next to the study area. 

• The NSW Department of Primary Industries cattle dip site locator: This showed 
there are no known cattle dip sites within the Lithgow LGA. 

The review of potential contamination therefore indicates minimal potential for 
widespread contamination in the assessment area. Potentially contaminated sites 
near the proposal area are shown in Figure 6-13 and listed in Table 6-35. 

6.8.2 Potential impacts 
Construction  
Construction would have the following potential impacts on soils and contamination: 

• Soil erosion and loss of topsoil: This could result from the removal of vegetation 
(clearing and grubbing) and disturbance of the ground surface during site 
preparation, earthworks, excavation and other construction activities. Earth-
moving activities could also expose loose soils and mobilise these materials. 

• Exposure of acid sulfate rock: This could result from any cuttings within the 
Shoalhaven Group, particularly at the base of Victoria Pass. Run-off from these 
areas could pollute waterways within or next to the proposal area. 

• Confirmation of the presence of acid sulfate rock would form part of the 
geotechnical investigation component during detailed design. 

• Disturbance of contaminated soil: The potential areas of environmental interest 
and potential sources of contamination are shown in Figure 6-13. If 
contamination is present in these areas, it would have the potential to disperse 
contaminated materials into the receiving environments. Disturbance of 
potentially contaminated materials may also expose construction workers and/or 
the general public to these contaminants if appropriate controls are not put in 
place. Specific detail on these potential impacts is summarised in Table 6-35. 
However, in light of the potential areas of environmental contamination identified, 
contamination is considered to be a negligible to low constraint to the proposal. 

• Spills of contaminating materials: There is potential for construction activities to 
result in contamination of soil and/or water due to leaks and spills of potentially 
contaminating materials.  

Operation 
Once the proposal is operational, there would be potential for indirect impacts on 
soils as a result of run-off and drainage. This potential impact would be managed 
through the revegetation of exposed soils and construction of operational water 
quality measures, which are described in Sections 6.1, 6.4 and 6.8.3. 

Contamination impacts would generally be associated with contaminated run-off, 
which may arise from normal vehicle operation (tyre wear, minor leaks of lubricants 
and fuels, etc), maintenance practices, or a spill or accident. Spill containment 
measures are described in Sections 3.4.2 and 6.8.3. 
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Table 6-35 Potential contaminated sites and potential impacts of contamination 

Areas of 
potential 
environmental 
interest 

Source and potential 
contaminants Likelihood of impacts on receptors Potential impacts 

Stockpiles of 
rubbish or fill 
material 
potentially 
associated with 
roadwork and 
illegal dumping 

General wastes, bitumen, 
asphalt, asbestos, 
miscellaneous materials. 
Potential contaminants 
include heavy metals, TRH, 
BTEX, PAH, OCP, OPP and 
asbestos. 

Construction workers and/or visitors could come into 
contact with potential contamination associated with 
stockpiles within the proposal area. 
The exact nature and content of these stockpiles is 
not known but most appear to contain road 
construction materials. 

Materials within the stockpiles could contain 
elevated contaminant compounds. If present, 
these compounds would be likely to be well 
immobilised within the respective materials. 
If not managed adequately during removal, there 
is the potential for materials contained within the 
stockpiles to contaminate surrounding soils. 

Agricultural land 
use 

Herbicides, pesticides, fuels, 
machinery use, fill material, 
dip sites, orchards, waste 
products, sediments within 
drainage lines and dams. 
Potential contaminants 
include heavy metals, TRH, 
BTEX, PAH, OCP, OPP, 
asbestos and 
microbiological sources. 

Site workers and/or visitors could come into contact 
with potential contamination associated with the 
agricultural activities carried out within and next to 
the proposal area. The contamination (if present) is 
likely to be associated with localised sources 
(isolated areas on individual properties) or regional 
sources (land use). 
Contamination associated with regional agricultural 
land use is likely to be concentrated within sediments 
of drainage lines and dams. 

Localised point sources of contamination are 
unlikely to result in substantial potential impacts 
during construction. 
The location of dams and drainage lines within the 
proposal area are considered a potential risk 
considering the accumulation of potentially 
contaminated sediments. 
The disturbance of sediments within dams and 
drainage lines could mobilise contamination (if 
present), which could impact receiving waters. 

Great Western 
Highway 

Bitumen, vehicle emissions, 
fuels (from spills and 
accidents), sediments within 
drainage lines. 
Potential contaminants 
include heavy metals, TRH, 
BTEX and PAH. 

Site workers could come into contact with potential 
contaminants associated with current and past use of 
the highway. 
Contamination could be associated with the 
degradation of road surfaces (asphalt in surface 
soils), road run-off impacted sediments within 
drainage lines next to the road and exhaust 
depositions, although the contamination is unlikely to 
be present in elevated concentrations. 

If contamination is present, the higher risk areas 
could be where the existing highway and proposed 
safety upgrades coincide with cut operations. 
The disturbance of sediments within drainage lines 
could mobilise contamination (if present), which 
could impact receiving waters. 
The bitumen road surface of the existing highway 
is likely to contain contaminant compounds 
including hydrocarbons (TRH and PAH) and other 
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Areas of 
potential 
environmental 
interest 

Source and potential 
contaminants Likelihood of impacts on receptors Potential impacts 

compounds sourced from coal tar. 
Although the bitumen would not represent a 
potential contamination risk as an intact road 
surface, poor handling and management during 
removal (where required) could result in the 
contamination of surrounding soil materials. 

Little Hartley 
Airfield 

Fuels (aviation and 
vehicular), fill material (from 
airfield construction). 
Potential contaminants 
include heavy metals, TRH, 
BTEX and PAH. 

The likelihood of contamination being present at the 
site is considered to be low. Therefore, there is a low 
possibility that potential contamination originating 
from the Little Hartley airfield would adversely impact 
construction workers and/or visitors. 

The majority of contamination (if present) is likely 
to be localised (caused by refuelling spills and 
engine leaks) and confined to surface materials. 
The potential for subsurface contamination to be 
present in both soils and groundwater is 
considered to be low. 

Hartley 
Cemetery 

By-products associated with 
the breakdown of organic 
sources (nutrients, heavy 
metals, preservatives, 
formaldehyde). 

The cemetery is about 150 metres south of the 
proposal area. It is unlikely that contamination from 
this site (if present) would have impacts during 
construction. 

Contamination from the cemetery is unlikely to 
represent a constraint on the proposal. 

Former landfill, 
Royal Hotel, 
Hartley 

General wastes generated 
by the hotel; the wastes are 
likely to be generally inert 
refuse, such as glass, metal 
and ceramics. 
Potential contaminants 
include heavy metals, TRH, 
BTEX, PAH, OCP, OPP and 
asbestos. 

The wastes are likely to have been deposited some 
time ago and, as such, the organic component of the 
waste (if present) is likely to have undergone 
considerable transformation/degradation.  
Also it is unlikely that hazardous materials such as 
asbestos were being used at the time when wastes 
were being deposited at this site. Therefore, 
hazardous materials are unlikely to be present within 
the landfill.   

Contamination from the landfill is unlikely to 
represent a constraint on the proposal. 
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6.8.3 Safeguards and management measures 
Safeguards and mitigation measures to manage potential impacts on soils are 
summarised in Table 6-36. Environmental safeguards and mitigation measures to 
manage potential impacts on water quality as a result of erosion and sediment 
distribution and to reduce the extent of exposed soils are presented in Section 6.4. 

Table 6-36 Safeguards and management measures for soils  

ID Impact Environmental safeguards Responsibility Timing 

TG-1 Acid sulfate 
rock 

Further testing will be carried out to 
quantify the likelihood that cuttings will be 
through acid sulfate rock (ASR), and the 
potential this will have to generate acid 
leachate. If present, ASR will be managed 
in accordance with the Guidelines for the 
Management of Acid Sulfate Materials: 
Acid Sulfate Soils, Acid Sulfate Rock and 
Monosulfidic Black Ooze (RTA, 2005). 

Construction 
contractor 

Construction 

TG-2 Impact on 
potentially 
contaminated 
sites 

Further investigation will be carried out on 
potentially contaminated sites. Sites will be 
remediated as required, in accordance with 
OEH guidelines. 

Roads and 
Maritime 

Pre-
construction 

TG-3 Land 
contamination 
during 
construction  

To avoid or limit the impact of 
contamination during construction: 
• Standard contingency measures 

(including for unknown contaminants, 
asbestos-containing materials and site 
operations) will be incorporated into the 
CEMP to allow for further investigation 
and treatment/ disposal as appropriate. 

• All potentially contaminated wastes 
generated during construction will be 
classified according to the Waste 
Classification Guidelines: Parts 1 and 2 
(DECC, 2008). Wastes will be 
disposed to a licensed disposal facility 
or re-used in construction, as 
appropriate. 

• All road base/bitumen excavated 
during roadwork will be re-used or 
disposed of in accordance with the 
Waste Classification Guidelines: Parts 
1 and 2 (DECC, 2008). 

Roads and 
Maritime 

Construction 

TG-4 Erosion and 
sedimentation 
leading to 
impacts on 
water quality 
and air quality 

A Site Stabilisation Plan, including a Soil 
and Water Management Plan (SWMP) and 
an Erosion and Sediment Control Plan 
(ESCP) will be developed as part of the 
CEMP and implemented throughout the 
construction period. It will include the 
following safeguards: 
• Construction will be carried out in 

accordance with Roads and Maritime’s 
Technical Guideline – Temporary 
Stormwater Drainage for Road 
Construction (Roads and Maritime, 
2011b). 

• Designated exclusion zones will be 
identified for construction plant and 
equipment storage and use. These will 
delineate traffic areas and restrict 
entry and exit points to construction 

Construction 
contractor 

Pre-
construction, 
construction 
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ID Impact Environmental safeguards Responsibility Timing 
sites. 

• The extent and duration of exposed 
soil will be minimised through 
construction sequencing, and exposed 
soils will be revegetated as soon as 
possible. 

• Areas of risk near the proposal, such 
as steep areas or high erosivity soils, 
will be identified and appropriate 
management controls implemented. 

• The extent of excavation will be limited 
where possible to reduce water 
velocity over disturbed slopes. 

• Temporary or permanent diversion 
drains will be used to divert off-site 
run-off around or through the 
construction site to minimise the 
volume of flow that mixes with on-site 
run-off. 

• Physical controls will be developed in 
line with the ESCP, including sediment 
fences, sediment filters, rock check 
dams, level spreaders, and on-site 
diversion drains installed before 
construction and maintained during 
construction. 

• Channels and other concentrated 
water flow paths will be lined. 

• Exposed batters will be lined, if 
required. 

• Run-off will be captured from exposed 
areas in sediment basins and treated 
to reduce sediment to the required 
level before discharge into 
downstream waterways. 

• A schedule for the ongoing 
maintenance and inspection of 
temporary erosion and sediment 
controls will be developed. 

• A soil conservationist from Roads and 
Maritime’s erosion, sedimentation and 
soil conservation consultancy services 
register will be engaged during 
detailed design to develop an erosion 
and sedimentation management 
report, which will inform the SWMP. 

TG-5 Water and air 
pollution as a 
result of 
stockpile 
sediment and 
other 
contaminants 
being 
released into 
waterways 
and the air 
during 
construction  

Stockpile management measures will be 
incorporated in the SWMP and ESCP and 
include the following safeguards: 
• The maintenance of established 

stockpile sites during construction will 
be in accordance with Roads and 
Maritime’s Stockpile Site Management 
Procedures (RTA, 2011c). 

• Stockpiles will be located away from 
overland flow paths and areas of high 
topography with minimal upstream 
catchment. 

• Run-off will be directed around 
stockpile sites. 

• The number and size of stockpiles will 
be minimised throughout the proposal. 

• The base of stockpiles will be lined if 
they are to be located over a shallow 

Construction 
contractor 

Construction 
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ID Impact Environmental safeguards Responsibility Timing 
water table. 

• Stockpiles will be covered with plastic 
sheets if required. 

• If uncovered, run-off from stockpile 
sites will be treated with a stockpile-
specific measure, which will be 
monitored for sediment and visible 
contaminants. 

• Mitigation of tannins leaching from 
mulch stockpiles into waterways will be 
in line with Roads and Maritime’s 
Environmental Direction – 
Management of Tannins from 
Vegetation Mulch (Roads and 
Maritime, 2012d). 

TG-6 Pollution as a 
result of 
sediment and 
other 
contaminants 
entering 
waterways 
during 
construction 

Compound sites, plant and equipment will 
be managed within the ESCP. The 
following measures will be included to limit 
sediment and other contaminations 
entering receiving waterways: 
• Plant will be located within a bunded 

area, preferably away from overland 
flow paths and in areas of high 
topography with minimal upstream 
catchment. 

• Chemicals will be stored within a 
sealed or bunded area. 

• The base of plant areas will be lined if 
they are to be located over a shallow 
water table. 

• Run-off from site compounds will be 
treated with a site-specific sediment 
basin designed to the required level 
before discharging into downstream 
waterways. 

• Vehicle movements will be restricted to 
designated pathways where feasible. 

• Areas that will be exposed for 
extended periods, such as car parks 
and main access roads, will be paved 
where feasible. 

Construction 
contractor 

Construction 

TG-7 Contaminants 
entering 
receiving 
environments 
during 
construction 

The following measures relating to the 
storage and management of plant, 
equipment, chemicals fuels and liquids will 
be implemented to minimise the risk of 
contaminants entering receiving 
environments (including soil, water and 
air): 
• All fuels, chemicals and liquids will be 

stored and disposed of in accordance 
with DECC’s Storing and Handling 
Liquids: Environmental Protection 
Participants Manual (DECC, May 
2007). 

• Refuelling of plant and equipment will 
occur in impervious bunded areas 
located a minimum of 40 metres from 
drainage lines or waterways. 

• Plant, equipment and vehicle 
washdown will occur in a designated 
bunded area away from waterways and 
drainage lines. 

• All concrete washouts will occur into a 

Construction 
contractor 

Construction 
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ID Impact Environmental safeguards Responsibility Timing 
sealed receptacle or bunded concrete 
washout area with an impermeable 
liner. The concrete washout area will 
be sized to be 120% of the estimated 
volume of the waste that will be 
received into the washout area at any 
one time. 

• Any material transported onto 
pavement surfaces will be swept and 
removed at the end of each working 
day. 

TG-8 Accidental 
spills during 
construction, 
resulting in 
the release of 
contaminants 
into 
waterways 
and the soil 

A site-specific emergency spill plan will be 
developed as part of the SWMP. It will 
include spill management measures in 
accordance with the Code of Practice for 
Water Management and Bunding and 
Liquid Chemical Storage, Handling and 
Spill Management (DEC, 2005). 
Should a spill occur during construction, 
the emergency spill plan will be 
implemented and Roads and Maritime’s 
regional Environmental Officer, Western 
Region, will be contacted immediately. 
Emergency spill kits will be kept at areas 
identified as having the highest spill risk at 
all times. 

Construction 
contractor 

Construction 

6.9 Traffic, transport and access 
6.9.1 Existing environment 
The highway and intersecting roads 

The Great Western Highway forms the main thoroughfare through Little Hartley and 
Hartley Valley. The section within the proposal area is generally a single carriageway 
with one lane in each direction and a posted speed limit of 80 km/h. Existing roads, 
road infrastructure and property access in and around the proposal area are 
summarised in Section 2.2.  

Ten local roads intersect the highway within the study area and provide access to 
residential and rural residential areas in the locality (refer to Figure 1-2). The 
intersections associated with these roads are described in Table 2-4. 

Traffic volumes 

Traffic counts carried out previously give an indication of the existing traffic 
distribution along the highway within the proposal area (MV2L Alliance, 2013c). 
These are shown in Table 6-37.  

Table 6-37 Existing traffic distribution along the Great Western Highway 

Location 
Average weekday volumes 

Eastbound/ 
northbound 

Westbound/ 
southbound Total 

Great Western Highway, 160 m 
east of Coxs River Road1 

4911 5159 10,070 

Great Western Highway, west 
of Browns Gap Road2 

3691 3850 7541 
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Location 
Average weekday volumes 

Eastbound/ 
northbound 

Westbound/ 
southbound Total 

Great Western Highway, east of 
Browns Gap Road2 

4300 4486 8786 

Great Western Highway, 750 m 
east of Mid Hartley Road1 4084 4226 8310 

Coxs River Road, 75 m south of 
Great Western Highway1 

368 360 728 

Mid Hartley Road3 79 82 161 

Browns Gap Road, 300 m west 
of Hartley Vale Road1 

809 847 1,656 

1 Counts are from automatic tube counts carried out by the MV2L Alliance in May 2011.  
2 Counts are from automatic tube counts carried out by SKM in June–August 2008.  
3 Counts are from automatic tube counts carried out by Cardno in May–August 2008.  

Road network performance 

Level of service (LoS) is a qualitative measure used to describe the potential for 
delay during traffic operation, usually in peak demand situations. LoS ranges from 
best performance (LoS A) to poorest performance (LoS F). A LoS of D or better is 
considered acceptable. Volume–capacity ratios on a stretch of road provide an 
indication of whether it is carrying its vehicular capacity. The following ratios are used 
as a guide: 

• A ratio greater than one indicates that a road is operating above its capacity 
(indicating that congestion is likely). 

• A ratio approaching one indicates that a road is approaching its capacity. 
• A ratio closer to zero indicates that a road is operating below capacity and that 

congestion is unlikely. 

As the main objective of the proposal is to improve road safety, LoS at midblock and 
affected intersections have not been quantified at Hartley Valley. However, based on 
the information gathered from traffic surveys, the existing road network midblock 
performance for each road section is shown in Table 6-38.  

Table 6-38 Existing peak-hour flow on a two-lane rural road  

Road section Peak hour volumes Total daily 
volumes 

Heavy 
vehicle % 

LoS V-C 
ratio1 

Little Hartley 
AM 620 

10,400 14.5% 
B 0.22 

PM 860 B 0.31 

Hartley 
AM 540 

9000 16.7% 
B 0.19 

PM 750 B 0.27 

River Lett 
AM 530 

8800 15.6% 
A 0.19 

PM 730 B 0.26 
1 Volume capacity ratio has been generated using the Austroads 1999 calculation method for an 

uninterrupted two-lane, two-way road, assuming 40 per cent of the road has a sight distance less 
than 450 metres. 

2 Note that traffic data for River Lett was gathered for an area larger than the proposal. Accordingly, 
traffic volumes for this section of highway may be overstated. 
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Pedestrian and cyclist access 

The proposal does not include formal pathways for pedestrians and cyclists. 

Public transport 

No regular public bus services are available to connect Mount Victoria and Lithgow. 
School bus routes operated by Jones Bros Bus Company use the Great Western 
Highway between Mount Victoria and Lithgow. Some of these operate as express 
services, while others pick up and set down along informal pull-over areas on the 
highway and on side roads. Regular regional routes between Sydney and Orange 
pass through Hartley Valley daily. CountryLink coaches operate from Mount Victoria 
Station to Oberon several times a week and use the highway through Hartley and 
Little Hartley before turning off onto Jenolan Caves Road.  

Crash history and road safety initiatives 

The section of the Great Western Highway between Marrangaroo and Soldiers Pinch 
(which includes the section of highway subject to the proposal) has a fatality rate 
about double the target figure of 30.4 fatalities per 100 million vehicle kilometres 
travelled (MVKT) (Cardno, 2008).  

Crash data between 2008 and 2012 was reviewed for the section of highway 
between the bottom of Victoria Pass and River Lett Hill. During this period, 129 
crashes were recorded, comprising three fatal crashes, 50 injury crashes and 76 
non-casualty crashes.  

Out of the 129 crashes: 

• 6 per cent (8 crashes) were head-on. 
• 10 per cent (13 crashes) were in the same direction (rear-end). 
• 74 per cent (95 crashes) involved a vehicle running off the road on a curved 

section of road, or while turning. 

6.9.2 Potential impacts 
Construction 

During construction, the potential impacts of the proposal would be generally 
associated with an increase in construction traffic as well as a change in the type of 
traffic using the highway. This is discussed in further detail below.  

Construction traffic volumes, road and intersection performance 

Construction is planned to occur over a 24-month period from 2014 to 2016. 
Construction traffic (light vehicles, haulage trucks, concrete trucks and delivery 
trucks) would lead to a temporary increase in traffic along the highway and local 
roads. The estimated numbers of construction traffic are listed in Table 6-39. 

Table 6-39 Estimated construction traffic (types and volumes) 

Vehicle type Movements per day Impacted roads Duration 

Light vehicles 200–500 Great Western 
Highway 

24 months 

Trucks (including 
earth and pavement 

30–100 Great Western 
Highway 

16 months 
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Vehicle type Movements per day Impacted roads Duration 
trucks) 

Water trucks 0–20 Great Western 
Highway 

16 months 

Concrete trucks 0–10 Great Western 
Highway 

16 months 

Delivery trucks 0–10 Great Western 
Highway 

24 months 

 

Vehicle access to and from the construction site would generally be from the Great 
Western Highway. Given the location of the proposal and the limited number of 
through roads to the proposal, alternative haulage and travel routes are generally not 
available. 

The majority of light vehicle movements generated by construction workers would 
occur outside the background peak period due to shift start and finish times (7am and 
6pm, respectively). Existing peak periods are 7.45–8.45am and 3.30–4.30pm (MV2L 
Alliance, 2013c).  

Delivery and heavy vehicle movements would generally occur within the working 
shift. About 15 to 50 heavy vehicle movements are expected at peak hour. Based on 
traffic volumes from 2011, the total traffic at Hartley Valley would increase from about 
620 to 670 vehicle movements during the morning peak hour and 860 to 910 vehicle 
movements during the evening peak hour during peak construction periods. This 
small volume of additional traffic is not expected to change the LoS of the Great 
Western Highway in the proposal area. 

Transport of excavated material and fill 

During construction, excavated material and fill may need to be moved to and from 
the construction site. Estimates for the volume of material associated with earthworks 
are provided in Section 3.3.4. Because of the narrow shoulders along the highway, 
any haulage would occur on the highway. Any haulage would be in accordance with 
a construction traffic management plan for the proposal. 

It is expected that the majority of construction truck movements would be tipper 
trucks in the form of a ‘truck-and-dog’ trailers or semi-trailers (articulated vehicle) 
(refer to Section 3.3.3). Vehicles that are over height, over size or over mass are not 
expected to be required. 

Construction access 

Access points to the construction site would be required to facilitate construction 
activities. All access points and site roads would: 

• Have safe intersection sight distance. 
• Accommodate the turning movements of the largest heavy vehicles. 
• Provide left and right deceleration lanes. 
• Provide painted median treatments for vehicle delineation. 
• Provide suitable intersection layouts. 

Access to private properties would be maintained during construction although 
localised changes to access arrangements and locations may be implemented as 
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necessary. These would be dealt with on an individual basis (in consultation with 
property owners) and addressed in the construction traffic management plan.  

The construction of the proposal would limit buses from pulling over at informal bus 
stops next to the highway as they currently do (such as the Farmhouse Cafe and Log 
Cabin Farmhouse (the Lolly Shop in Little Hartley). Consultation with local and school 
bus operators would be carried out during detailed design to identify suitable 
locations for bus stops during construction. 

Short-term lane closures may occur that could disrupt traffic on the highway. 

Increased travel times 

During construction, the speed limit would be reduced to 40 km/h where required 
through the construction site. This would add about five to six minutes to the overall 
travel time through the proposal area, affecting freight and commercial transport as 
well as private vehicles. In heavy traffic, however, this delay may increase as there 
would be no opportunity for drivers to pass slow-moving traffic through the site. There 
may be additional delays when traffic controllers need to allow site traffic to cross the 
highway. This would be monitored throughout construction to ensure traffic flow is 
maintained on the highway. 

Operation 

Road performance and safety benefits 

The proposal would improve safety for road users and the performance of road 
network (including for commercial freight and transport vehicles), and would reduce 
the crash rate as a result. Key safety and traffic features of the proposal include: 

• Protected turning lanes at key intersections, including at Ambermere Drive and 
Coxs Road. 

• Improved horizontal and vertical alignment to provide consistent driving 
conditions and improve travel times 

• Consistent, widened road shoulders for on-road cyclists as well as a safe area 
for vehicles to temporarily pull over. 

• Widened road shoulders next to property accesses to improve the ease and 
safety of access to and from the highway. 

• Provision of bus bays at a number of key intersections, including Ambermere 
Drive, Coxs River Road, Baaners Lane, Browns Gap Road and Mid Hartley 
Road). 

Traffic performance 

The primary focus of this proposal, and associated previous proposals, is to improve 
road safety. As a result, LoS has not been calculated for all intersections in the study 
area. However, changes to the highway cross-section, carriageway width, turning 
lane configurations and alignment would improve traffic flow. This proposal is 
therefore expected to also improve LoS as a result of improved traffic flow.  

Property access 

The proposal would formalise access to and from the highway for about 28 
properties. This would result in improved access to the highway from these 
properties, and in some cases would improve sight distance and safety for vehicles 
while turning.  
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6.9.3 Safeguards and management measures 
Table 6-40 identifies safeguards and management measures that will be 
implemented to address potential impacts on traffic and transport during construction 
of the proposal. 

Table 6-40 Safeguards and management measures for traffic, transport and 
access (construction phase only) 

ID Impact Environmental safeguards Responsibility Timing 

TR-1 General 
traffic 
impacts 

• A construction traffic management plan 
(CTMP) will be prepared as part of pre-
construction planning. The CTMP will 
detail how the traffic associated with 
the construction will be managed in 
accordance with Roads and Maritime’s 
Traffic Control at Work Sites (RTA, 
2010) as well as Australian Standards 
including AS1742 and the work site 
manual Roads and Maritime 
Specification G10. 

• The CTMP will also be used to develop 
site-specific traffic management 
measures once the construction 
methods and haulage routes are 
finalised. These measures will be 
developed as part of the site-specific 
traffic management plans to indicate 
how traffic will be controlled and 
managed during each stage of 
construction. 

• A vehicle movement plan (VMP) will be 
prepared as part of the overall CTMP. 
The VMP will assess heavy vehicle 
movements per shift into and out of the 
construction site/s. The VMP will also 
identify controls on construction, such 
as limiting the need to occupy areas of 
the existing road. 

Construction 
contractor 

Detailed 
design and 
pre-
construction 

TR-2 Access to 
bus stops 
during 
construct-
ion 

Local and school bus operators will be 
consulted during detailed design regarding 
the provision of access to bus stops during 
construction. 

Roads and Maritime Detailed 
design 

TR-3 Impact on 
traffic at 
construct-
ion sites 

At each construction work site, the following 
guiding principles will be adopted to 
manage impacts on traffic: 
• Construction planning will occur 

through the use of construction staging 
and temporary roadwork to minimise 
interaction with the road network and 
night-time freight vehicle movements. 

• The road space occupied by roadwork, 
and the time of construction, will be 
minimised. 

• Traffic control measures will be 
implemented only when necessary. 

Construction 
contractor 

Construction 

TR-4 Traffic 
delays 

Roadwork will be coordinated to limit 
excessive delays. This will involve: 
• Static signs and portable variable 

message signs (VMS) to provide 
necessary information, guidance and 
warning to motorists driving through, 

Construction 
contractor 

Construction 
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ID Impact Environmental safeguards Responsibility Timing 

past or next to the proposal area. 
• Coordination of the delivery of 

construction materials and the 
movement of construction plant and 
equipment to and from work sites. 

• Consideration of any cumulative traffic 
impacts from nearby development to 
ensure coordination of work and 
construction traffic movements. 

• Coordination of Roads and Maritime 
roadwork and any work by other 
agencies that could affect traffic flow. 

• Coordination with transport operators 
regarding schedules, abnormal loads 
and other events. 

• Identification, evaluation and 
documentation of alternative routes (in 
consultation with local councils). 

• Coordination with emergency services 
in order to manage incidents. 

6.10 Land use and property 
6.10.1 Existing environment 
The proposal area is located within Lithgow City Council LGA. Land use surrounding 
the proposal area includes: 

• Rural residential properties. 
• Agriculture and horticulture. 
• Small business enterprises. 
• Conservation areas, including Mount York Reserve and Hartley Reserve. 
• Heritage areas, including Little Hartley Draft Conservation Area and Hartley 

Historic Site. 

Residential uses within the study area are located along the Great Western Highway 
and generally comprise low-density rural residential development. A number of small 
businesses are located next to the highway. These include cafes, short-term 
accommodation and specialty shops. 

Tourism is another important land use within the region. Significant tourism 
attractions within the wider region include Mount Victoria, Jenolan Caves, Zig-Zag 
Railway, touring routes, natural areas such as Blue Mountains National Park, and 
lookouts such as Hassans Walls Reserve. The Great Western Highway plays an 
important role in providing access to and from these tourist attractions.  

6.10.2 Potential impacts 
There would be a range of potential land use impacts, particularly for owners, 
occupants and operators of properties along and near the proposal. Land use 
impacts relating to amenity, such as visual amenity (Section 6.6), noise 
(Section 6.5) and traffic (Section 6.9) are discussed in detail in the relevant sections 
of this REF. The social and economic impacts of the proposal are discussed in detail 
in Section 6.11. 
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Construction  
Property access 
Access to most properties would be maintained for the duration of construction. 
However, there may be a need to temporarily change access to some properties/ 
businesses and local traffic conditions, including access to the highway. Where 
temporary disruptions are required, alternative access would be identified in 
consultation with property owners. Temporary access requirements would be 
determined during detailed design and construction staging.  

Further detail regarding property access impacts and management measures during 
construction is provided in Section 6.9.2 and Section 6.9.3. 

Buildings and structures 
There are no buildings within the study area that would be impacted during 
construction. However, a number of fences and other property infrastructure and 
improvements may be impacted and would be replaced if affected.The proposal also 
has the potential to impact on some unknown structures (such as unidentified 
culverts etc) that may be found during construction. 

Operation  
The main long-term impacts on land use would be from the need to acquire land to 
carry out the safety upgrades along the highway. Roads and Maritime proposes to 
acquire an area of about 10 hectares, which would affect a total of 18 properties on 
private and public land. Section 3.6 provides a summary of the properties that would 
be impacted by the proposal and describes the estimated area of acquisition. The 
land acquisitions would be subject to negotiation between each landholder and 
Roads and Maritime in accordance with Roads and Maritime’s Land Acquisitions 
Policy Statement (Roads and Maritime, 2012b) and the requirements of the Land 
Acquisition (Just Terms Compensation) Act 1991. 

These land acquisitions would result in a permanent change in land use from open 
space, rural and residential to road transport corridor.  

Due to the small areas that Roads and Maritime proposes to acquire, and their 
location directly next to the existing road corridor, there is expected to be negligible 
impact on the predominant land uses in the study area. No lots are expected to be 
sterilised as a result of the proposal.  

6.10.3 Safeguards and management measures 
Safeguards and mitigation measures to manage potential impacts on property and 
land use are summarised in Table 6-41.  

Table 6-41 Mitigation measures for land use and property 

ID Impact Environmental safeguards Responsibility Timing 

LU-1 Property 
acquisition  

Roads and Maritime will consult with 
property owners impacted by the 
proposal. Property acquisition will be 
managed in accordance with the 
provisions of Roads and Maritime’s 
Land Acquisition Policy (Roads and 
Maritime, 2012b) and the Land 
Acquisition (Just Terms 
Compensation) Act 1991. 

Roads and 
Maritime 

Detailed 
design 
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6.11 Socio-economic 
6.11.1 Existing environment 
Demographic characteristics 
The demographic characteristics of Hartley and Little Hartley are summarised in 
Table 6-42. They are derived from the latest Census data (ABS, 2011). 

Table 6-42 ABS demographic characteristics in 2011 and 2006 

Characteristics Hartley Little Hartley Greater 
Sydney 

Population (2011) 

Total population 299 536 4,119,190 

Median age (years) 45 44 35 

Aged 14 years or below 15.1% 20.1% 19.6% 

Aged 65 years or over 13.4% 14.4% 12.3% 

Households and families (2011) 

Total families 79 150 1,152,551 

Couple families with children 44.3% 44.0% 48.9% 

Couple families without children 39.2% 42.7% 33.5% 

One parent families 12.7% 11.3% 15.7% 

Income and employment (2011) 

Median household income ($ per 
week) $958 $1,375 $1,447 

Labour force participation 54.5% 53.9% 49.8% 

Unemployed 3.1% 3.8% 5.3% 

Travel to work (2011) 

Car – as driver 63.2% 71.0% 53.7% 

Car – as passenger 4.9% 4.3% 4.5% 

Public transport 3.7% 2.2% 20.0% 

Average motor vehicles per dwelling 2.2 2.2 1.6 
 

Social infrastructure 
There are very few facilities within the proposal area that serve the day-to-day needs 
of local residents. Local businesses on the highway are mainly aimed at passing 
tourist and local traffic. Businesses include short-term accommodation, galleries, 
cafes and restaurants, and speciality shops (MV2L Alliance, 2011d). Most residents 
and visitors are required to travel to nearby Blackheath, Mount Victoria or Lithgow for 
community facilities, retail, and commercial services.  

Businesses 
A number of businesses operate along the highway, and within the proposal area, 
including cafes, short-term accommodation and specialty shops, eg Adams Shed and 
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the Log Cabin Farmhouse (the Lolly Shop). These businesses are accessed directly 
off the highway and are dependent on both local patronage and passing trade. 

Community values 
The community values important to local residents in the study area have been 
researched in a previous study (MV2L Alliance, 2011e). These values are: 

• Local amenity and sense of place. 
• Liveability and community cohesion. 
• Local character and heritage. 
• Sustainability. 
• Access and connectivity.  

Access and connectivity 
The existing access and connectivity options for residents within the proposal area 
are summarised below. The road network is discussed in more detail in Section 2.2. 

Road network 
The Great Western Highway is the primary road transport corridor between Sydney 
and Dubbo in western NSW for local residents, tourists and freight. The highway is 
used by local residents to access private property, local roads and community 
facilities in Blackheath, Mount Victoria, Lithgow, and beyond.  

Cycling and walking 
Cyclists can access the Great Western Highway but the riding environment is not 
generally safe within the study area. No formal footpaths are provided for pedestrians 
within the proposal area. 

Bus services 
Public buses, tourist and public coaches, and school buses use the Great Western 
Highway within the proposal area. These bus services are discussed in more detail in 
Section 6.9.1. 

Parking and rest stop facilities 
No formal parking facilities are provided along the Great Western Highway within 
Hartley Valley. However, existing stockpile sites and access tracks along the highway 
may provide informal parking and rest stop areas as there is limited safe place for 
motorists to stop or turn off the highway. Parking for business along the highway is 
limited and in general takes the form of informal verges next to the highway. 

6.11.2 Potential impacts 
Construction  
The proposal has the potential to generate socio-economic impacts during the 
anticipated 24 months of construction, though it would be staged to minimise overall 
impacts on traffic using the Great Western Highway and nearby residents and 
businesses. The potential impacts are summarised below. 

Visual amenity 
The proposal would affect the visual character of the highway both during 
construction and operation. However, these impacts are not considered to be 
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significant, and are consistent with other projects, either completed or under 
construction along the highway (refer to Section 6.6). 

Noise, vibration and air quality 
Potential noise, vibration and air quality impacts may be associated with construction 
activities, as well as with road plant and machinery. These have the potential to affect 
sensitive receivers – such as local residents – with properties immediately next to the 
proposal area. Potential noise and vibration impacts are discussed in Section 6.5, 
while potential air quality impacts are discussed in Section 6.12. 

Traffic, parking access and connectivity 
Construction would require temporary traffic changes. During these periods, 
motorists may experience traffic delays. These are discussed in Section 6.9. The 
highway would remain operational during construction. However, local commuters 
and through-traffic (including tourists travelling to or through Hartley Valley) may 
experience longer travel times along this portion of the Great Western Highway 
during construction. 

Construction work may temporarily affect patronage for businesses located along the 
highway. Access to businesses along the highway would be maintained where 
feasible, as discussed in Section 6.10.2.  

As discussed in Section 3.3, construction workers would generally park at the main 
site compound next to the Coxs River Road intersection (refer to Figure 3-1a to 3–
1c). Limited car parking would be provided within the proposed road corridor, near 
nominated access gates, where this would not interfere with traffic on the highway or 
local property access. 

Parking is generally provided in-front of businesses along the highway and would be 
maintained during construction where feasible. Parking may be temporarily impacted 
during the construction of formal access next to Harp of Erin and Noah’s Shed. More 
parking is available at the rear of Noah’s Shed. Consultation with the business 
owners of Harp of Erin and Noah’s Shed would be required to identify appropriate 
management strategies to minimise the impact on business operation. 

Utilities and services 

During construction, some utility services would need to be relocated and/or 
adjusted. This would result in potential disruptions (power and telecommunications) 
for neighbouring properties (refer to Section 3.5). Roads and Maritime would consult 
with the utility provider and any affected property owners before carrying out any 
adjustments. 

Social infrastructure 

Construction would not have any direct impacts on social infrastructure. However, 
social infrastructure and access to that infrastructure may be indirectly affected, 
through roadwork affecting access to and along the highway. This would be through 
potential traffic and transport disruptions and any associated delays. These potential 
impacts are further discussed in Section 6.9.2. 

Property acquisition and land use change 

Land use change and property acquisition are discussed in Section 3.6 and 
Section 6.10. Given that the degree of change in land use associated with the 
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proposal would be small there is unlikely to be a noticeable direct economic or social 
impact from these changes.   

Operation 
Visual amenity 
The visual amenity of the area would be affected, mainly as a result of the increased 
paved area and vegetation removal from the highway shoulders and intersections. 
The visual impact is assessed in Section 6.6.  

Social infrastructure 
The operation of the proposal would provide social and economic benefits, as it 
would improve accessibility and safety on this section of the highway. 

Traffic, parking and connectivity 
The proposal would improve access and connectivity for local and regional 
communities by reducing traffic congestion, and improving road safety for motorists 
and cyclists (who would be able to use the widened road shoulders). This improved 
access and connectivity would also benefit local business within the area, by 
providing safer access and egress for their businesses. These benefits are also 
discussed in Section 6.9. 

6.11.3 Safeguards and management measures 
Measures to manage impacts associated with noise, dust, traffic and transport, and 
visual disturbance are outlined in the following sections: 

• Noise and vibration (refer to Section 6.5). 
• Landscape and visual amenity (refer to Section 6.6). 
• Traffic, transport and access (refer to Section 6.9). 
• Land use and property (refer to Section 6.10). 
• Air quality (refer to Section 6.12). 

Additional measures to manage potential socio-economic impacts are summarised in 
Table 6-43. 

Table 6-43 Safeguards and management measures for socio-economic impacts 

ID Impact Environmental safeguards Responsibility Timing 

SE-1 General socio-
economic 
changes 

Local residents will be notified before 
roadwork commences and as part of 
the wider Great Western Highway 
consultation program, will be kept 
regularly informed of construction 
activities during the construction 
process. 
A complaints-handling procedure 
and register will be included in the 
CEMP. 

Roads and 
Maritime 

Pre-
construction 
and 
construction 

SE-2 Changes and 
disruptions to 
traffic and access 

Road users, pedestrians and cyclists 
will be informed of changed 
conditions including likely disruptions 
to access. 

Construction 
contractor 

Construction 

SE-3 Changes to 
property access 

Property access will be maintained 
wherever possible. Before any 
unavoidable disruption to access, 
Roads and Maritime will consult with 

Roads and 
Maritime 

Construction 
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ID Impact Environmental safeguards Responsibility Timing 
the affected property owner. 

SE-4 Impacts on 
business 

Early and ongoing consultation and 
communication with local businesses 
will be carried out to identify 
appropriate management strategies. 
This may include measures such as 
additional signage, provision of 
alternative access including for 
delivery vehicles, and 
communication with local 
communities about changes to 
business access. 

Roads and 
Maritime 

Construction 

SE-5 Access for 
emergency 
vehicles 

Access will be maintained for 
emergency vehicles in the vicinity of 
roadwork. Roads and Maritime will 
conduct ongoing consultation with 
emergency services during 
construction to ensure that potential 
impacts are identified and 
appropriately managed.  

Roads and 
Maritime 

Construction 

SE-6 Interruptions to 
utility services 

Residents will be informed before 
any interruptions to utility services 
that may be experienced if utilities 
need to be relocated. 

Roads and 
Maritime 

Construction 

SE-7 Adequate 
notification 

Before construction, Roads and 
Maritime will notify residents located 
next to the proposal area of the 
forthcoming roadwork. 

Roads and 
Maritime 

Construction 

SE-8 Property 
acquisition  

Property acquisition will be managed 
in accordance with the provisions of 
Roads and Maritime’s Land 
Acquisition Policy (Roads and 
Maritime, 2012b) and the Land 
Acquisition (Just Terms 
Compensation) Act 1991. 

Roads and 
Maritime 

Construction 

SE-9 Support for local 
economy 

Goods and services will be sourced 
locally during construction wherever 
possible. 

Construction 
contractor 

Construction 

 

6.12 Air quality 
6.12.1 Criteria 
Air quality criteria are used to assess the potential for ambient air quality to give rise 
to adverse health or nuisance effects. Emissions from construction equipment and 
vehicles using the highway have the potential to impact on local amenity. The most 
significant emissions produced from motor vehicles are: 

• Oxides of nitrogen (NOx). 
• Carbon monoxide (CO). 
• Particulate matter (PM10). 

Of particular relevance to the proposed construction activities during early work are 
criteria for particulate matter. Particulate emissions (mainly dust) from construction 
have the potential to affect amenity and, in extreme cases, health. There are various 
classifications of particulate matter, with the OEH providing assessment criteria for: 
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• Total suspended particulates (TSP). 
• Particulate matter with equivalent aerodynamic diameter less than or equal to 10 

microns (PM10). 
• Deposited dust. 

The NSW Environment Protection Authority (EPA) has set air quality assessment 
criteria as part of the Approved Methods for the Modelling and Assessment of Air 
Pollutants in NSW (DEC, 2005). Table 6-44 summarises the criteria that are relevant 
to the proposal.  

Table 6-44 EPA assessment criteria for relevant air pollutants 

Pollutant Averaging time Criterion 

Carbon monoxide (CO) 
Maximum 1-hour average 30 mg/m3 

Maximum 8-hour average 10 mg/m3 

Nitrogen dioxide (NO2) 
Maximum 1-hour average 246 µg/m3 

Annual average 62 µg/m3 

Particulate matter (as PM10) 
Maximum 24-hour average 50 µg/m3 

Annual average 30 µg/m3 

Total suspended particulates (TSP) Annual average 90 µg/m3 

Dust deposition 
Annual average (maximum increase) 2 g/m2/month 

Annual average (maximum total) 4 g/m2/month 
µg/m3 = micrograms per cubic metre 

6.12.2 Existing environment 
Air quality monitoring was not carried out specifically for the proposal. However, the 
OEH operates air quality monitoring stations at Bathurst and Richmond. Richmond is 
about 45 kilometres east of Mount Victoria and is the closest station to the proposal. 
The Richmond air quality monitoring station records ozone (O3), sulphur dioxide 
(SO2), nitrogen dioxide (NO2) and PM10.  

A review of data collected in 2012 from the Richmond station showed there were no 
days when the criteria for O3, SO2 or NO2 were exceeded. However, the 24-hour 
average criterion for PM10 (50 micrograms per cubic metre) was exceeded on three 
days in August. Concentrations in the vicinity of the proposal would be lower than at 
Richmond, due to a lower population density.  

Many OEH monitoring stations record a few instances of the PM10 criteria being 
exceeded each year, which are typically driven by unavoidable events, such as dust 
storms, bushfires and hazard reduction burns. Other emission sources may include 
industry, motor vehicles, and domestic activities such as solid fuel heaters. 

6.12.3 Potential impacts 
Construction  
Air quality impacts during construction would largely result from dust generated 
during earthworks and other engineering activities associated with road construction. 
The total amount of dust generated would depend on the silt and moisture content of 
the soil, the types of activities being carried out, the size of exposed areas, and the 
frequency of water spraying and the speed of machinery. 
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Primary sources of emissions of airborne particulate matter associated with the 
construction of the proposal would include: 

• Clearing of vegetation and topsoil by bulldozers and/or backhoes. 
• Excavation and levelling of soil by bulldozers, backhoes and/or excavators. 
• Movement of soil and fill by dump trucks and scrapers. 
• Wind erosion from unsealed surfaces and stockpiles. 
• Vehicle (exhaust) emissions. 
• Dust generated by the wheels of construction vehicles travelling along unsealed 

areas. 

There is potential for dust to cause nuisance impacts if activities are located close to 
sensitive receptors, such as residences. There are about 40 residences located 
within 100 metres of the proposal, which would be potentially impacted by increased 
dust levels. The magnitude of dust impacts would depend on the amount of 
earthworks involved at a particular location, the duration of activities and the local 
meteorology at the time, particularly the wind speed and direction. 

Operational  
No adverse air quality impacts are expected to result from the proposal during 
operation.  

6.12.4 Safeguards and management measures 
The construction phase presents the highest potential for causing air quality impacts. 
The main focus of air quality management is to control dust emissions to ensure the 
proposal does not result in air quality criteria being exceeded at sensitive receptors. 
(The criteria for air quality management are outlined in Table 6-44.) The safeguards 
and management measures for construction activities are summarised in Table 6-45. 
No safeguards or management measures are required for the operational stage. 

Table 6-45 Safeguards and management measures for air quality 

ID Impact Environmental safeguards Responsibility Timing 

AQ-1 Dust from 
construction 
activities 

An air quality management plan will be 
prepared before any pre-construction or 
clearing activities, and will provide 
guidance on the use of appropriate dust 
suppression methods. These methods will 
include: 
• Stabilising areas with the capacity to 

cause dust, by spraying water, 
compaction or progressive 
revegetation. 

• Covering stockpile and storage sites. 
• Ceasing dust-generating activities 

where dust cannot be controlled during 
high winds.  

Local residents will be advised of hours of 
operation and provided with contact details 
for queries regarding air quality.  

Construction 
contractor 

Pre-
construction 
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6.13 Greenhouse gas and climate change 
6.13.1 Existing environment 
Climate change refers to the projected long-term changes to global climatic patterns 
as a result of increases in the concentration of greenhouse gases in the atmosphere. 
There is a need to understand these projected changes to future climatic conditions 
and the effect they could have on existing and potential projects and infrastructure. It 
is also important to understand how the proposal might influence these changes. 

Climate change projections in this REF are based on publicly available information. 

Table 6-46 provides climate change forecasts for the Western Region of NSW, 
where the proposal is located, to the year 2050. The forecasts are adapted from the 
NSW Climate Impact Profile (DECCW, 2010). 

Table 6-46 Climate change forecasts (for 2050) for the Western Region, NSW  

Season Seasonal rainfall 
Temperature 

Minimum Maximum 

Spring No change  1.5–2.0ºC  2.0–3.0ºC 

Summer  20–50%  1.5–2.0ºC  1.5–2.0ºC 

Autumn No change  1.5–2.0ºC  2.0–3.0ºC 

Winter  20–50%  0.5–2.0ºC  2.0–3.0ºC 
 
It is anticipated that these changing climatic conditions will lead to the following 
physical responses: 

• Likely increases in run-off during summer and autumn. 
• Changes to fire regimes, with increasing fire frequency likely towards 2050. 
• Short-term droughts are likely to become more severe and medium- to long-term 

droughts are likely to be less severe. 
• An increased intensity of flood-producing rainfall events, which is likely to change 

flood behaviour. 
• Increased erosion because of more frequent and intense storms and reduced 

vegetation cover. Vulnerable areas include some surface soils on the alluvial 
plains and gullies on slopes and plains. 

• Increased flooding of properties due to additional rainfall. By 2050, Rainfall is 
expected to substantially increase during summer. This will be offset by 
substantial decreases in rainfall during winter. (No significant changes in 
average rainfall are anticipated during spring and autumn). 

• Hotter and drier conditions, which are likely to affect natural ecosystems. 
Riverine systems will be particularly susceptible. By 2050, the Western Region is 
expected to experience average temperatures that are 1.5 to 3 degrees Celsius 
(ºC) above current temperatures throughout the year. 

Some level of climate change will occur irrespective of efforts to reduce greenhouse 
gas emissions. Government’s key policy approach to the issue is adaptation, which 
involves maximising the opportunities that climate change will present, while 
minimising its costs. 
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6.13.2 Potential impacts 
Construction 
Construction would produce greenhouse gas emissions, including: 

• Carbon dioxide, methane and nitrous oxide, which would be generated from 
liquid fuel use in plant and vehicles (diesel, petrol). 

• Embedded emissions associated with the manufacture and delivery of 
construction materials. 

• Methane generated from land filling any carbon-based waste. 

However, the impacts on climate change from construction of the proposal would be 
minimal due to the size of the project. 

Operation  
During operation of the proposal, greenhouse gas emissions would be generated 
during maintenance activities. These emissions are expected to be minimal and far 
lower than emissions associated with traffic travelling on the highway.  

6.13.3 Safeguards and management measures 
The safeguards and management measures for greenhouse gas emissions are 
summarised in Table 6-47.  

Table 6-47 Safeguards and mitigation measures for greenhouse gases 

ID Impact Environmental safeguards Responsibility Timing 

GG-1 Impacts on 
climate change 
from construction 
activities 

The construction contractor will 
consider: 
• The life cycle environmental impact 

of materials and plant used in the 
construction process (this will be 
considered during procurement). 

• Establishing operating procedures 
for site vehicles to increase the 
efficiency of vehicle fuel use. 

• Reducing vegetation clearing as 
much as feasible, and re-
establishing vegetation in suitable 
areas when construction is 
completed. 

• Reducing site wastage by re-using 
and recycling waste materials as a 
preference before disposing to 
landfill. 

Construction 
contractor 

Construction 

 

6.14 Waste and resource management 
6.14.1 Policy setting 
The NSW Government’s Waste Avoidance and Resource Recovery Strategy 2007 
(WARR Strategy) seeks to minimise waste generated across all government sectors 
and improve the efficient use of resources. The strategy reflects the community’s 
view that waste should be treated as a resource. It includes the following waste 
avoidance and resource recovery goals and targets: 

• Prevent and avoid waste. 
• Increase recovery and use of secondary materials. 
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• Reduce toxicity in products and materials. 
• Reduce litter and illegal dumping. 

Roads and Maritime has adopted the principles of the Waste Avoidance and 
Resource Recovery Act 2001 and the WARR Strategy and is dedicated to minimising 
waste and using recycled products where possible. Roads and Maritime contractors 
are required to propose recycled-content materials where they are cost-and 
performance-competitive. In this way, Roads and Maritime seeks to ensure the most 
efficient use of resources and reduce cost and environmental harm in accordance 
with the principles of ecologically sustainable development (refer Section 8.3). 

6.14.2 Existing environment 
The highway creates little waste other than some roadside litter, potentially some 
material from clearing of any roadside drainage features, and green waste 
associated with the maintenance of roadside vegetation.     

6.14.3 Potential impacts 
Construction  
Construction would generate waste streams typical of road construction, including: 

• Green waste from cleared vegetation. 
• Roadside materials (such as guide posts and guard rails). 
• Oil, grease and other liquid wastes from the maintenance of construction plant 

and equipment. 
• General wastes and sewage from compound sites and offices. 
• Plant and equipment maintenance waste including liquid wastes from cleaning, 

repairing and maintenance. 
• Packaging materials from items delivered to site, such as pallets, crates, cartons, 

plastics and wrapping materials. 
• Potential contaminated material unearthed during construction (refer to 

Section 6.8). 

Operation 
During operation, potential impacts would include littering by road users, spills of 
materials (including hazardous materials resulting from vehicle collisions) and waste 
generated during maintenance activities. 

6.14.4 Safeguards and management measures 
Measures to manage the potential waste from the proposal are summarised in 
Table 6-48. Measures to manage any contaminated material are summarised in 
Section 6.8.3. 

Table 6-48 Safeguards and management measures for waste management 

ID Impact Environmental safeguards Responsibility Timing 

WR-1 Management of 
materials during 
construction 

The source and quantity of materials 
required during construction will be 
finalised during detailed design through 
the development of a construction 
materials and resources plan. 

Roads and 
Maritime 

Detailed 
design 

WR-2 Generation of 
construction 
waste 

The construction contractor will follow 
the resource management hierarchy 
principles: 

Construction 
contractor 

Construction 
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ID Impact Environmental safeguards Responsibility Timing 
• Avoid unnecessary resource 

consumption as a priority. 
• Avoidance is followed by resource 

recovery (including reuse of 
materials, reprocessing, and 
recycling and energy recovery). 

• Disposal is carried out as a last 
resort (in accordance with the 
Waste Avoidance and Resource 
Recovery Act 2001). 

WR-3 Generation of 
construction 
waste 

The construction contractor will 
complete a waste management plan in 
accordance with the requirements of 
Roads and Maritime’s QA Specification 
G36 – Environmental Protection 
(Management System). This plan will 
include the process for managing 
excess material. 

Construction 
contractor 

Construction 

WR-4 Generation of 
construction 
waste 

The construction contractor will 
regularly address housekeeping at the 
construction site. This will include 
collection and sorting of recycling, 
general waste and green waste. Waste 
will be disposed regularly at a licensed 
waste facility. 

Construction 
contractor 

Construction 

WR-5 Waste 
generation 
during 
operation 

During operation: 
• Green waste from maintenance 

activities will be disposed of 
appropriately or re-used where 
practicable. 

• Wastes such as oils and greases 
will be disposed of to an 
appropriate licensed facility. 

• Roadside litter will be collected by 
the relevant maintenance 
organisation either for recycling or 
disposal to an appropriate facility. 

Roads and 
Maritime 

Operation 

 

6.15 Cumulative environmental impacts 
Cumulative impacts relate to both the individual environmental impacts of the 
proposal when considered together, as well as the combined effects of the proposal 
and the other nearby proposals that form part of the wider Great Western Highway 
Upgrade Program. 

6.15.1 Potential impacts 
Construction  
The proposal forms part of the upgrade of the Great Western Highway between 
Katoomba and Lithgow. Other proposed roadwork near the proposal includes Mount 
Victoria safety upgrade, Forty Bends upgrade and River Lett Hill to Forty Bends 
safety upgrade. These upgrades would involve widening the highway, adjusting the 
alignment, improving the pavement, upgrading intersections and improving 
pedestrian safety.  

There are no local developments within a reasonable distance of the proposal that 
would result in cumulative effects during its construction or operation. However, the 
construction periods for the Mount Victoria safety upgrade, Forty Bends upgrade and 
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River Lett Hill to Forty Bends safety upgrade proposals are expected to overlap over 
a period of two years. A number of cumulative impacts are expected as a result of 
the simultaneous construction of these projects, as discussed below. 

Traffic and transport 
As a result of multiple construction projects, impacts on traffic and transport are 
expected to be substantially greater than the individual impacts identified for the 
proposal. Impacts may include increases in travel times as a result of lane closures 
and traffic management along the highway. 

It may be necessary to carry out roadwork at night to minimise traffic impacts during 
the day, and noise studies should assess the potential impacts (see below). 

Noise, vibration and air quality 
Noise, vibration and air quality impacts associated with each of the proposals are 
expected to be managed at project level through appropriate noise, vibration and air 
quality mitigation measures. Due to the distance between the proposals, cumulative 
impacts are only expected where construction activities coincide at tie-in points. This 
would be managed through coordination of the construction timetable for the overall 
Great Western Highway Upgrade Program (refer to Section 6.15.2). 

Biodiversity 
The multiple proposals would increase the area of ecological disturbance. Where 
habitat is removed, it would permanently displace fauna habitat and foraging 
opportunities, causing long-term competition for resources and potential decline of 
species populations.  

Operation  
There would be longer-term positive cumulative effects associated with the program 
of road upgrades through the Blue Mountains. In particular, the Great Western 
Highway Upgrade Program would: 

• Reduce the number of fatal and total crashes by improving the road alignment, 
increasing capacity, upgrading intersections and addressing black ice issues. 

• Improve traffic conditions, thereby improving air quality. 
• Reduce travel times, leading to reduced transport costs. 
• Increase regional employment and economic output. 
• Allow for increased visitor numbers (including tourists), leading to an increase in 

direct expenditure from those visitors because of improved accessibility. 
• Generate increased short-term employment as part of construction activities. 
• Improve access to employment opportunities and community services and 

facilities. 

6.15.2 Safeguards and management measures 
The potential for adverse cumulative impacts is most effectively addressed by the 
application of the individual safeguards recommended throughout the REF and 
summarised in Section 7.2. An additional safeguard is recommended in Table 6-49.  

Table 6-49 Safeguards and management measures for managing cumulative 
impacts 

ID Impact Environmental safeguards Responsibility Timing 

CE-1 Cumulative To minimise potential impacts during Roads and Detailed 
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ID Impact Environmental safeguards Responsibility Timing 
traffic, 
biodiversity, 
noise and air 
quality impacts 
due to 
construction of 
multiple 
projects 

construction, the construction timetable 
for the upgrades will be co-ordinated to 
minimise disruption to motorists. This will 
allow construction to be carried out on a 
section-by-section basis. This approach 
will ensure that negative cumulative 
impacts on both the function of the 
highway and the surrounding 
environment will be minimised where 
possible. 

Maritime design and 
pre-
construction 

 

6.16 Conclusion 
The proposal would provide safety and transport benefits to all people who use the 
Great Western Highway. However, as with almost all road projects, there would also 
be adverse effects. The expected beneficial and adverse effects are summarised 
below. 

6.16.1 Summary of beneficial effects 
The beneficial effects of the proposal would occur once the upgrade is completed. 
The benefits would include: 

• Improved safety for motorists through improvements in road geometry and 
intersections. These improvements would reduce the number of fatal and total 
crashes on the Great Western Highway. 

• Improved capacity through the construction of protected turning lanes and 
improved geometry resulting in longer sight distances and more consistent traffic 
movement. 

• Improved access for those with private accesses onto the highway, as well as 
improved informal facilities for cyclists on the widened road shoulders. 

6.16.2 Summary of adverse effects 
The adverse effects of the proposal would be both temporary (during construction), 
and long-term.  

Temporary construction impacts would include: 

• Disruptions to traffic and property accesses. 
• Noise and vibration, dust generation, increased risk of spills and contamination, 

and erosion and sedimentation. 
• Impacts on visual and rural amenity from the clearing of vegetation, and 

generation of wastes. 
• Property acquisition and leasing of property.  

The main long-term impact would be the removal of 4.4 hectares of vegetation, 
including 2.35 hectares of native vegetation and 0.86 hectares of TSC Act listed 
vegetation communities. 
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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 has been provided with reference to 
environmental management plans and relevant Roads and Maritime quality 
assurance (QA) specifications. A summary of site-specific environmental safeguards, 
as well as licence and/or approval requirements required before construction, are 
provided in Chapter 6. 

7.1 Environmental management plans (or system) 
This REF lists safeguards and management measures to minimise adverse 
environmental impacts that could arise as a result of the proposal. Should the 
proposal proceed, these measures would be incorporated into the detailed design 
and applied during the construction and operation of the proposal. 

The framework for establishing how the safeguards and management measures 
would be implemented, and who would be responsible for their implementation, 
would be documented in two plans: 

• A project environmental management plan (PEMP): This would outline all REF 
safeguards and management measures. 

• A construction environmental management plan (CEMP): This would be 
developed by the contractor and focus on those safeguards applicable to 
construction. The CEMP would also include incident management procedures 
for use during construction. 

These plans would be prepared before construction and must be reviewed and 
certified by Roads and Maritime’s Environmental Officer, Western Region, before the 
start of any on-site work. The CEMP would be a working document, subject to 
ongoing change and would be updated as necessary to respond to specific 
requirements. It would be developed in accordance with the specifications set out in:  

• QA Specification G36: Environmental Protection (Management System). 
• QA Specification G38: Soil and Water Management (Soil and Water 

Management Plan). 
• QA Specification G40: Clearing and Grubbing. 

7.2 Summary of safeguards and management measures 
The environmental safeguards outlined in this REF would be incorporated into the 
detailed design phase 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 

ID Impact Environmental safeguards Responsibility Timing 

General 

G-1 General All environmental safeguards must be incorporated in the project 
environmental management plan (PEMP) (those relevant to the detailed 
design stage). 
Relevant mitigation measures for the contractor during construction must 
be included in the contract specifications, and these safeguards would be 
addressed by the contractor in the construction environmental 
management plan (CEMP).  

Roads and Maritime 
project manager 

Pre-construction 

G-2 General Any work 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. 

Roads and Maritime 
project manager and 
regional 
environmental staff 

Pre-construction 
and after first audit 

G-3 General Relevant environmental contract specifications must be forwarded to 
Roads and Maritime’s Senior Environmental Officer for review at least 10 
working days before the tender stage. 
A contractual hold point must be maintained until the CEMP is reviewed 
by Roads and Maritime’s Senior Environmental Officer. 

Roads and Maritime 
project manager 

Pre-construction 

G-4 General Roads and Maritime’s Project Manager must notify Roads and Maritime’s 
Environmental Officer, Western Region, at least 5 days before work 
commencing. 

Roads and Maritime 
project manager 

Pre-construction 

G-5 General All businesses and residences likely to be affected by the proposed 
roadwork must be notified at least 5 working days before the start of the 
proposed activities. 

Roads and Maritime 
project manager 

Pre-construction 

G-6 General The contractor must provide environmental awareness training to all field 
personnel and subcontractors. 

Construction 
contractor 

Pre-construction 
and during 
construction as 
required 
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ID Impact Environmental safeguards Responsibility Timing 

Biodiversity 

BI-1 General impacts on 
threatened species 
and ecological 
communities 

Potential impacts will be avoided and minimised during detailed design 
by: 
• Avoiding design solutions which require broadscale vegetation 

clearing. 
• Minimising vegetation/habitat clearing where possible to reduce 

impacts on threatened fauna species that rely on these habitats. 
• Minimising impacts on threatened ecological communities and habitat 

features (particularly habitat trees) through appropriate refinements to 
the road design. 

• Minimising habitat fragmentation and reduced connectivity and 
avoiding the use of barriers to fauna movement. 

Roads and Maritime Detailed design 

BI-2 Loss of wildlife 
connectivity 

Maintain or improve connectivity in areas of the proposal where 
connectivity has been identified as important. 

Roads and Maritime 
or design contractor 

Detailed design, 
pre-construction, 
construction, 
operation 

BI-3 Vegetation and 
habitat removal 

A Flora and Fauna Management Plan will be prepared in accordance with 
Roads and Maritime’s Biodiversity Guidelines (RTA, 2011a) and will 
include: 
• Maps identifying the location of threatened flora and/or fauna species, 

threatened ecological communities and habitat. 
• Clearing procedure, which in turn will specify the requirements for pre-

clearing. 
• The location of exclusion zones to be installed before clearing. The 

location of exclusion fencing to be installed will be identified on plans 
in the CEMP and the function and importance of the exclusion zones 
communicated to construction personnel. 

• A staged habitat removal process, which will be implemented 
consistent with procedures in Roads and Maritime’s Biodiversity 
Guidelines (RTA, 2011a) and communicated to construction 
personnel. This process will consider the safe and ethical handling of 

Construction 
contractor 

Pre-construction, 
construction 
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ID Impact Environmental safeguards Responsibility Timing 
fauna. 

• An unexpected threatened species finds procedure, as outlined in 
Roads and Maritime’s Biodiversity Guidelines (RTA, 2011a). 

• Prohibition of parking of vehicles and/or machinery and the stockpiling 
or storage of equipment under the dripline of any trees as outlined in 
Roads and Maritime’s Biodiversity Guidelines (RTA, 2011a). 

BI-4 Vegetation and 
habitat removal 

Pre-clearing surveys will be carried out by an experienced ecologist 
before construction in accordance with Roads and Maritime’s Biodiversity 
Guidelines (RTA, 2011a) to: 
• Confirm the location and extent of important habitats in the proposal 

area. 
• Identify items in the proposal area to be salvaged for reuse/relocation, 

such as bushrock, hollow trees and woody debris. 
• Identify the location of threatened flora and/or fauna (if present) that 

have potential to occur within the proposal area (informed by database 
searches outlined in Section 6.1.2). 

• Identify and mark habitat features to be protected during construction 
in retained areas, particularly habitat trees. 

• Identify nearby habitats on both sides of the existing highway along 
the length of the proposal suitable for the release of fauna that may be 
encountered during the pre-clearing process or habitat removal. 

• Determine the number and type of nest boxes required post-
construction based on the number, quality and size of the hollows that 
would be removed from the proposal area. 

Construction 
contractor 

Pre-construction 

BI-5 Vegetation and 
habitat removal 

A Vegetation Management Plan would be developed as part of the 
CEMP. It would provide specific details for the re-establishment of native 
vegetation on batters, cut faces and other areas disturbed during 
construction. It would also include procedures for the reuse of woody 
debris and bushrock on site for habitat improvement. These details would 
be in accordance with Roads and Maritime’s Biodiversity Guidelines 
(RTA, 2011a).  

Construction 
contractor 

Pre-construction, 
construction 

BI-6 Vegetation and A Nest Box Management Strategy will be developed as part of the Flora Construction Pre-construction, 
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ID Impact Environmental safeguards Responsibility Timing 
habitat removal and Fauna Management Plan. The number and type of nest boxes 

required will be determined during the pre-clearance surveys based on 
the number, quality and size of the hollows that will be removed. The nest 
box management strategy will require the installation of 70% of nest 
boxes at least 3–6 months before the removal of any vegetation. 

contractor construction 

BI-7 Injury and mortality 
of fauna during the 
clearing of 
vegetation 

A licensed wildlife carer and/or ecologist will be present to supervise 
vegetation clearing and capture and relocate fauna where required. 
Fauna handling and vegetation clearing will be carried out in accordance 
with the procedures provided in Roads and Maritime’s Biodiversity 
Guidelines (RTA, 2011a). 

Roads and Maritime 
or construction 
contractor 

Pre-construction, 
construction 

BI-8 Spread of weeds Actions for weed management will be developed as part of the Vegetation 
Management Plan. The plan will detail the following to ensure that weeds 
are managed during construction: 
• Taxa and potential sources of the weed species. 
• Weed management priorities and objectives. 
• Sensitive environmental areas within or next to the site. 
• The location of weed-infested areas. 
• Mechanical weed control methods such as slashing or mowing, as 

well as a range of herbicides to avoid the development of herbicide 
resistance. 

• Measures to prevent the spread of weeds. 
• A monitoring program to measure the success of weed management. 
• Communication strategies to improve contractor awareness of weeds 

and weed management. 
• The appropriate disposal of weed-infested materials and soils. 

Construction 
contractor 

Pre-construction, 
construction 

BI-9 Introduction or 
spread of pests and 
disease-causing 
agents, such as 
bacteria and fungi 

Measures to confirm the presence of pathogens and disease-causing 
agents will be carried out before construction. Should pathogens and/or 
disease-causing agents be found, measures will be implemented to 
prevent their introduction and/or spread. These measures are provided in 
Roads and Maritime’s Biodiversity Guidelines (RTA, 2011a) and include: 
• Procedures to ensure vehicles and footwear are free of soil before 

Construction 
contractor 

Pre-construction, 
construction, 
operation 
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ID Impact Environmental safeguards Responsibility Timing 
entering or exiting the site. 

• Ensuring that the risk of spreading pathogens and the mitigation 
measures required on site are regularly communicated to staff and 
contractors during inductions and toolbox talks. 

• Programming construction work so that it moves from uninfected 
areas to any known infected areas. 

• Restricting vehicles to designated tracks, trails and parking areas. 
Non-Aboriginal heritage 

NA-1 Potential visual 
impact of safety 
barriers on heritage 
areas (including 
Little Hartley Draft 
Conservation Area) 

Consideration will be given to the placement of safety barriers, in 
consultation with the heritage consultant, so as not to impede visual 
access to heritage places, notably Ambermere and Harp of Erin.  

Roads and Maritime Detailed design 

NA-2 Visual impact on 
Rosedale, Little 
Hartley 

Consideration will be given to the relocation of the safety wire fencing 
further to the east of Rosedale to prevent visual intrusion on the frontage 
of the building. 

Roads and Maritime Detailed design 

NA-3 Visual impact on 
Nioka, Little Hartley 
and Billesdene 
Grange and general 
Hartley area 

Natural finishes will be used for the retaining walls, cuttings and batters to 
reduce visual impact, in accordance with the landscape and urban design 
strategy (refer to Section 6.6.4). 

Roads and Maritime Detailed design 

NA-4 General impact on 
all heritage items 

Exclusion zones will be mapped and all areas requiring protection during 
the construction of the proposal will be fenced before work begins. Maps 
illustrating these exclusion zones will be included in the Non-Aboriginal 
Heritage Sub-Plan of the overall CEMP. 
The induction program for construction workers will include the 
significance of protected heritage items before construction begins. 

Roads and Maritime Detailed design 
and construction 

NA-5 Impact on Testing and salvage (if required) will be carried out in the area of the Roads and Maritime Pre-construction 
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ID Impact Environmental safeguards Responsibility Timing 
suspected rubbish 
dump associated 
with the Royal Hotel  

suspected rubbish dump that overlaps with the proposal area. This will be 
done before construction to ascertain the nature of any archaeological 
remains.  
Testing will be carried out in accordance with a Section 140 approval.  

or construction 
contractor 

NA-6 Unexpected 
heritage find 

If an item (or suspected item) of non-Aboriginal heritage is discovered, 
Roads and Maritime’s Unexpected Finds Procedure (Roads and Maritime, 
2012c) will be implemented. All work in the area of the find will cease 
immediately and will not restart until the heritage value of the find and 
associated protection and any approval requirements have been 
determined in consultation with Roads and Maritime heritage specialists. 

Roads and Maritime 
and construction 
contractor 

Construction 

Hydrology 

HY-1 Dams directly 
affected by the 
proposal. 

Roads and Maritime will liaise with affected property owners regarding 
strategies to mitigate the loss of any farm dam storage or impacts as a 
result of scour. 

Roads and Maritime Detailed design 

HY-2 Increased extreme 
rainfall events due 
to climate change, 
decreasing culvert 
capacity ARI. 

Recommended changes to the size of cross-drainage structures (provided 
in Appendix E) will be reviewed and incorporated into the detailed design 
where appropriate. 
Further flood modelling assessment of potential climate change impacts 
will be carried out during the detailed design as required. 

Roads and Maritime Detailed design 

HY-3 Concentration of 
run-off by drains 
and kerbs causing 
scour 

Outlet structures such as culverts and basin spillways will be lined to 
avoid scour downstream of the outlet or spillway.  
Open drains and channels will be lined with appropriate material to 
prevent scour as part of the drainage design. 

Design contractor Detailed design 

HY-4 Flooding caused by 
blockages. 

The concept design will be reviewed for blockage potential during detailed 
design.  

Roads and Maritime Detailed design 

HY-5 The River Lett 
impacted by road 
widening at CH 

Roads and Maritime will investigate design changes to minimise 
construction impact on the River Lett, such as a retaining wall. 

Roads and Maritime Detailed design 
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26750. 

HY-6 Drainage 
overflowing nearby 
dirt track near Kelly 
Street 

Roads and Maritime will consider placement of a table drain between 
chainages 26400 and 26500 to reduce the likelihood of drainage 
overflowing the dirt track next to the highway.  

Roads and Maritime Detailed design 

HY-7 Potential blockages, 
diversions or 
erosion of 
waterways or 
drainage lines. 

Drainage structures will be designed to convey flows under the proposal 
with consideration of appropriate blockage factors and overflow/diversion 
routes. 
Appropriate scour protection measures will be implemented at drainage 
structures during construction (to be considered during detailed design). 

Roads and Maritime 
and construction 
contractor 

Detailed design 
and  construction 

Water quality 

WQ-1 Pollution as a result 
of sediment 
entering waterways 
during construction  
 

Water management controls and an associated maintenance and 
inspection program will be developed during detailed design in 
accordance with the water quality control strategy for the proposal (SKM, 
2013c). Controls to improve the water quality from construction sites will 
include sediment basins as described in Section 3.4.2. During detailed 
design, the following would be confirmed: 
• Location and size of sedimentation basins. 
• Capacity for spills in the sediment basin design volume. 
• Installation of trash racks and other pollution control measures. 

Design contractor Detailed design 

WQ-2 Impact on water 
quality within the 
Sydney Drinking 
Water Catchment 

Detailed design will consider increasing the design requirements of the 
sediment basins from the 80th percentile five-day rainfall value adopted 
by the Blue Book, to the 85th percentile rainfall value to improve water 
quality during construction. 

Design contractor Detailed design 

WQ-3 Contaminants 
entering receiving 
environments 
during operation  

Accidental spills will be managed through water management controls 
such as: 
• Dedicated small-spill basins and grassed swales. 
• Water quality ponds (where required), which will be designed to 

contain spills up to 20,000 L through an appropriate baffle 

Design contractor Detailed design 
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arrangement with an underflow or adequately sized ‘Ellis’ pipes at the 
outlet end of the pond. 

• In addition, a site-specific spill management response plan will be 
developed in consultation with local emergency services. 

WQ-4 Downstream water 
quality impacts 
during construction 
and operation 

A water quality monitoring plan will be prepared in accordance with Roads 
and Maritime’s Guideline for Construction Water Quality Monitoring (RTA, 
2003). The plan will focus on the water quality of receiving waterways, 
namely, the River Lett and Boxes Creek. It will include: 
• Before construction: Water quality monitoring at sites where the most 

recent sampling data is over one year old to provide assurance of 
compliance with regulatory requirements. Sampling locations, 
monitoring frequency and monitoring methodology will be determined 
during detailed design. 

• During construction: Monitoring to immediately detect any 
environmental degradation as a result of construction work. 

• During operation: Water quality monitoring will be carried out monthly 
for three months after construction. After this period, the water quality 
will be reassessed to identify whether additional monitoring is required 
(for example, if the site water quality is not yet stable after 
construction), or whether monitoring can be discontinued. The 
purpose of the monitoring will be to assess and manage impacts on 
receiving waterways as the site stabilises and identify water quality 
conditions after construction.   

Construction 
contractor 

Pre-construction, 
construction, 
operation 

WQ-5 Pollution of 
downstream 
waterways due to 
maintenance 
practices during 
operation 

Roads and Maritime’s standard maintenance controls will be applied in a 
manner that would minimise any potential water pollution due to 
maintenance practices (such as herbicide use, mowing, and road surface 
cleaning). 

Roads and Maritime Operation 

Noise and vibration 

NV-1 Noise impacts on During detailed design, consideration will be given to using noise- Detailed design Detailed design 
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sensitive receivers 
from the retaining 
walls during 
operation 

absorbent or noise-diffusive finishes on the retaining walls where 
possible. 

contractor 

NV-2 Noise and vibration 
impacts on 
sensitive receivers 
during construction  

A Construction Noise And Vibration Management Plan (CNVMP) will be 
prepared as part of the CEMP before construction in accordance with the 
Interim Noise Construction Guideline (DECC, 2009). The CNVMP will 
address all stages of construction.  
It would include actions relating to: 
• The use of alternative low-noise processes and equipment. 
• The placement of work compounds, parking areas, equipment and 

material stockpile sites away from noise-sensitive locations. 
• The use of screening or enclosures for noise-generating equipment. 
• Restrictions on times when noisy work can be carried out. All work 

outside of standard wokrin hours will be undertaken in accordance 
with ENMM Practice Note (iv). 

• A process for assessing maximum noise levels for each project phase. 
• Consultation with affected residents. 
• A complaints-handling procedure. 
• The temporary relocation of residents: Where short-term or out of 

hours activities are predicted to have a substantial impact on a small 
number of receivers, or where receivers have been identified to be 
highly noise affected, their temporary relocation would be considered. 

• The maintenance and operation of construction plant and equipment. 
All plant and equipment will be: 

• Fitted with properly maintained noise suppression devices in 
accordance with the manufacturer’s specifications. 

• Maintained in an efficient condition. 
• Operated in a proper and efficient manner. 

Construction 
contractor 

Before 
construction 

NV-3 Impact of vibration 
during construction 
on heritage 

A condition assessment survey will be required to assess and identify 
appropriate construction vibration levels and mitigation measures for all 
heritage structures identified as potentially being at risk of vibration 

Construction 
contractor 

Construction 
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structures. impacts (typically within 30 m of vibration generating activities). These 

surveys will be carried out before and after construction.  

NV-4 General vibration 
during construction 

Building conditions surveys will be carried out at receivers within specified 
distances of certain construction activities and plant, as below:  
• Vibratory compaction: 30 m.  
• Demolition work: 50 m.  
• Excavation work: 10 m. 

Construction 
contractor 

Construction 

NV-5 General vibration 
during construction 

Appropriately sized equipment will be selected to minimise vibration 
emissions where required.  

Construction 
contractor 

Construction 

NV-6 General vibration 
during construction 

Vibratory compacters will be replaced with normal compactors where 
vibration issues have been identified, and where their use is considered 
feasible and reasonable.  

Construction 
contractor 

As required during 
construction 
 

NV-7 General vibration 
during construction 

Where vibration is found to exceed project criteria, management 
measures will be implemented to control vibration. In terms of human 
comfort criteria, measures will include modifications of construction 
methods and respite periods. For potential structural damage impacts, 
modification of construction methods will be necessary.  

Construction 
contractor 

As required during 
construction 

Landscape character and visual amenity 

LA-1 General  Detailed design will be carried out according to the landscape and urban 
design strategy and objectives described in Section 4 of Landscape 
Character and Visual Impact Assessment (SMM, 2013) (refer to 
Appendix H).  

Roads and Maritime Detailed design 

LA-2 Visual impact of 
earthworks: 
retaining walls, 
embankments and 
cuttings 

To reduce potential visual impact of embankments and cuttings: 
• The use of retaining walls will be minimised, where possible. 
• Where a retaining wall is required, the following materials will be used: 

− Reinforced concrete, reinforced soil or soldier piled walls with 
facing panels. 

− Grey concrete, with heavy horizontal ribbing and dark exposed 

Roads and Maritime Detailed design 
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aggregate (eg basalt) for facing panels.  

− A matching precast concrete capping unit at the top of all 
reinforced soil walls, except where a road safety barrier is 
required to be integrated with the wall. 

• Where a cutting is required, the following principles will be followed: 
− Roadside cuttings will retain the natural rock surface where 

feasible. 
− Shotcrete will be avoided. If shotcrete is necessary, visibility of 

the shotcrete will be minimised.  
− Cutting angles will be as steep as possible.  
− Top batters of cuttings will be ‘rounded’ over.  
− Sides of cuttings will be shaped back into the existing landform. 
− A space will be provided at the base of the cutting for grassing, 

where feasible. 
• Where a fill embankment is required, the following principles will be 

followed: 
− Ensure slope angles on embankments in bushland areas facilitate 

planting (2H:IV). 
− Vegetate embankments in agricultural areas and use the flattest 

embankment as possible. 
LA-3 Impact of large 

earthworks and 
change in landform 

The potential visual impact of large earthworks will be minimised by 
careful design that allows them to integrate with adjoining landforms in 
consultation with landowners and visual receivers (where required). 

Roads and Maritime Detailed design 

LA-4 Impact of new 
barriers, fencing 
and street furniture 

To reduce the potential visual impact of new barriers, fencing and street 
furniture: 
• W-Beam guard rail or wire rope barriers will be used.  
• Property fencing will be replaced with similar style to existing. 
• Balustrades will be vertical steel rods, 1.4 m high, as per standard use 

throughout the Blue Mountains. 

Roads and Maritime Detailed design 

LA-5 Impact of new 
drainage features 

To reduce the potential visual impact of new drainage features: 
• Drainage channels will be designed to visually integrate with the 

Roads and Maritime Detailed design 
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surroundings, where possible. 

• Drainage channels at the top of cutting benches will be rock lined, and 
visible roadside channels and channels in the median will be 
vegetated where possible. 

LA-6 Vegetation clearing Following construction, areas impacted by the proposal will be 
landscaped in accordance with Section 4.5 of the LCVIA (SMM 2013) 
(Appendix H). The plan includes: 
• Retention of existing woodland vegetation, where possible. 
• Revegetation of cleared areas. 
• Revegetation of residual land affected by the work that will not be 

viable for amalgamation. 
• Provision of planting to screen views of the proposal and reinforce the 

‘country road’ character of the highway. 
• Provision of planting on fill embankments and shallow cut batters. 
• Revegetation of cut/fill batters with local species of trees, shrubs and 

groundcovers. 
• Revegetation with provenance plant material (plants grown from 

locally collected seeds), where possible. 

Roads and Maritime Construction 

Aboriginal heritage 

AH-1 Construction 
activities and 
stockpile / 
compound site 
impact on artefact 
scatters – GWH 6, 
GWH 19, GWH 23, 
GWH 24 

• Where located within the road reserve or Roads and Maritime 
controlled land, the scatter will be fenced and designated as a no-go 
zone. The no-go zone will be at least two metres from the artefacts, 
creating a buffer zone to protect any subsurface deposits or artefacts 
hidden in grass.  

• Installation of fencing will be supervised by a person qualified and 
experienced in artefact identification to ensure that no damage or 
harm is caused by the fencing. 

• The gate near GWH 19 will not be used for access. An alternative 
access will be provided for construction or any other vehicles. 

Construction 
contractor 

Pre-construction, 
construction 

AH-2 Construction impact 
on GWH 27(A) 

• No work will occur along or within two metres of the fenceline between 
Lot 1//629411 and the Great Western Highway in the vicinity of GWH 
27(A). 

Construction 
contractor 

Pre-construction, 
construction 
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• Exclusion fencing or a barrier delineating a no-go zone is to be 

erected in front of the fence between Lot 1//629411 and the Great 
Western Highway in the vicinity of GWH 27(A). 

• The exclusion fencing or barrier will be installed under the supervision 
of a person qualified and experienced in artefact identification to 
ensure that no damage or harm is caused by the fencing. 

AH-3 Finding unexpected 
artefacts 

• In the event of an unexpected find of an Aboriginal heritage item (or 
suspected item), work will cease in the affected area and Roads and 
Maritime’s Environmental Officer, Western Region and Roads and 
Maritime’s Senior Environmental Specialist for Aboriginal Heritage will 
be contacted for advice on how to proceed. 

• The Unexpected Archaeological Finds Procedure (Roads and 
Maritime, 2012c) will be followed if a potential item is uncovered. 

Construction 
contractor 

Pre-construction, 
construction 

Topography, geology, soils and contamination 

TG-1 Acid sulfate rock Further testing will be carried out to quantify the likelihood that cuttings 
will be through acid sulfate rock (ASR), and the potential this will have to 
generate acid leachate. If present, ASR will be managed in accordance 
with the Guidelines for the Management of Acid Sulfate Materials: Acid 
Sulfate Soils, Acid Sulfate Rock and Monosulfidic Black Ooze (RTA, 
2005). 

Construction 
contractor 

Construction 

TG-2 Impact on 
potentially 
contaminated sites 

Further investigation will be carried out on potentially contaminated sites. 
Sites will be remediated as required, in accordance with OEH guidelines. 

Roads and Maritime Pre-construction 

TG-3 Land contamination 
during construction  

To avoid or limit the impact of contamination during construction: 
• Standard contingency measures (including for unknown contaminants, 

asbestos-containing materials and site operations) will be incorporated 
into the CEMP to allow for further investigation and treatment/ 
disposal as appropriate. 

• All potentially contaminated wastes generated during construction will 
be classified according to the Waste Classification Guidelines: Parts 1 
and 2 (DECC, 2008). Wastes will be disposed to a licensed disposal 

Roads and Maritime Construction 
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facility or re-used in construction, as appropriate. 

• All road base/bitumen excavated during roadwork will be re-used or 
disposed of in accordance with the Waste Classification Guidelines: 
Parts 1 and 2 (DECC, 2008). 

TG-4 Erosion and 
sedimentation 
leading to impacts 
on water quality and 
air quality 

A Site Stabilisation Plan, including a Soil And Water Management Plan 
(SWMP) and an Erosion And Sediment Control Plan (ESCP) will be 
developed as part of the CEMP and implemented throughout the 
construction period. It will include the following safeguards: 
• Construction will be carried out in accordance with Roads and 

Maritime’s Technical Guideline – Temporary Stormwater Drainage for 
Road Construction (Roads and Maritime, 2011b). 

• Designated exclusion zones will be identified for construction plant 
and equipment storage and use. These will delineate traffic areas and 
restrict entry and exit points to construction sites. 

• The extent and duration of exposed soil will be minimised through 
construction sequencing, and exposed soils will be revegetated as 
soon as possible. 

• Areas of risk near the proposal, such as steep areas or high erosivity 
soils, will be identified and appropriate management controls 
implemented. 

• The extent of excavation will be limited where possible to reduce 
water velocity over disturbed slopes. 

• Temporary or permanent diversion drains will be used to divert off-site 
run-off around or through the construction site to minimise the volume 
of flow that mixes with on-site run-off. 

• Physical controls will be developed in line with the ESCP, including 
sediment fences, sediment filters, rock check dams, level spreaders, 
and on-site diversion drains installed before construction and 
maintained during construction. 

• Channels and other concentrated water flow paths will be lined. 
• Exposed batters will be lined, if required. 
• Run-off will be captured from exposed areas in sediment basins and 

treated to reduce sediment to the required level before discharge into 

Construction 
contractor 

Pre-construction, 
construction 
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downstream waterways. 

• A schedule for the ongoing maintenance and inspection of temporary 
erosion and sediment controls will be developed. 

• A soil conservationist from Roads and Maritime’s erosion, 
sedimentation and soil conservation consultancy services register will 
be engaged during detailed design to develop an erosion and 
sedimentation management report, which will inform the SWMP. 

TG-5 Water and air 
pollution as a result 
of stockpile 
sediment and other 
contaminants being 
released into 
waterways and the 
air during 
construction  

Stockpile management measures will be incorporated in the SWMP and 
ESCP and include the following safeguards: 
• The maintenance of established stockpile sites during construction will 

be in accordance with Roads and Maritime’s Stockpile Site 
Management Procedures (RTA, 2011c). 

• Stockpiles will be located away from overland flow paths and areas of 
high topography with minimal upstream catchment. 

• Run-off will be directed around stockpile sites. 
• The number and size of stockpiles will be minimised throughout the 

proposal. 
• The base of stockpiles will be lined if they are to be located over a 

shallow water table. 
• Stockpiles will be covered with plastic sheets if required. 
• If uncovered, run-off from stockpile sites will be treated with a 

stockpile-specific measure, which will be monitored for sediment and 
visible contaminants. 

• Mitigation of tannins leaching from mulch stockpiles into waterways 
will be in line with Roads and Maritime’s Environmental Direction – 
Management of Tannins from Vegetation Mulch (Roads and Maritime, 
2012d). 

Construction 
contractor 

Construction 

TG-6 Pollution as a result 
of sediment and 
other contaminants 
entering waterways 
during construction 

Compound sites, plant and equipment will be managed within the ESCP. 
The following measures will be included to limit sediment and other 
contaminations entering receiving waterways: 
• Plant will be located within a bunded area, preferably away from 

overland flow paths and in areas of high topography with minimal 

Construction 
contractor 

Construction 
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upstream catchment. 

• Chemicals will be stored within a sealed or bunded area. 
• The base of plant areas will be lined if they are to be located over a 

shallow water table. 
• Run-off from site compounds will be treated with a site-specific 

sediment basin designed to the required level before discharging into 
downstream waterways. 

• Vehicle movements will be restricted to designated pathways where 
feasible. 

• Areas that will be exposed for extended periods, such as car parks 
and main access roads, will be paved where feasible. 

TG-7 Contaminants 
entering receiving 
environments 
during construction 

The following measures relating to the storage and management of plant, 
equipment, chemicals fuels and liquids will be implemented to minimise 
the risk of contaminants entering receiving environments (including soil, 
water and air): 
• All fuels, chemicals and liquids will be stored and disposed of in 

accordance with DECC’s Storing and Handling Liquids: Environmental 
Protection Participants Manual (DECC, May 2007). 

• Refuelling of plant and equipment will occur in impervious bunded 
areas located a minimum of 40 metres from drainage lines or 
waterways. 

• Plant, equipment and vehicle washdown will occur in a designated 
bunded area away from waterways and drainage lines. 

• All concrete washouts will occur into a sealed receptacle or bunded 
concrete washout area with an impermeable liner. The concrete 
washout area will be sized to be 120% of the estimated volume of the 
waste that will be received into the washout area at any one time. 

• Any material transported onto pavement surfaces will be swept and 
removed at the end of each working day. 

Construction 
contractor 

Construction 

TG-8 Accidental spills 
during construction, 
resulting in the 

A site-specific emergency spill plan will be developed as part of the 
SWMP. It will include spill management measures in accordance with the 
Code of Practice for Water Management and Bunding and Liquid 

Construction 
contractor 

Construction 
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release of 
contaminants into 
waterways and the 
soil 

Chemical Storage, Handling and Spill Management (DEC, 2005). 
Should a spill occur during construction, the emergency spill plan will be 
implemented and Roads and Maritime’s regional Environmental Officer, 
Western Region, will be contacted immediately. 
Emergency spill kits will be kept at areas identified as having the highest 
spill risk at all times. 

Traffic, transport and access 

TR-1 General traffic 
impacts 

• A construction traffic management plan (CTMP) will be prepared as 
part of pre-construction planning. The CTMP will detail how the traffic 
associated with the construction will be managed in accordance with 
Roads and Maritime’s Traffic Control at Work Sites (RTA, 2010) as 
well as Australian Standards including AS1742 and the work site 
manual Roads and Maritime Specification G10. 

• The CTMP will also be used to develop site-specific traffic 
management measures once the construction methods and haulage 
routes are finalised. These measures will be developed as part of the 
site-specific traffic management plans to indicate how traffic will be 
controlled and managed during each stage of construction. 

• A vehicle movement plan (VMP) will be prepared as part of the overall 
CTMP. The VMP will assess heavy vehicle movements per shift into 
and out of the construction site/s. The VMP will also identify controls 
on construction, such as limiting the need to occupy areas of the 
existing road. 

Construction 
contractor 

Detailed design 
and pre-
construction 

TR-2 Access to bus stops 
during construct-ion 

Local and school bus operators will be consulted during detailed design 
regarding the provision of access to bus stops during construction. 

Roads and Maritime Detailed design 

TR-3 Impact on traffic at 
construct-ion sites 

At each construction work site, the following guiding principles will be 
adopted to manage impacts on traffic: 
• Construction planning will occur through the use of construction 

staging and temporary roadwork to minimise interaction with the road 
network and night-time freight vehicle movements. 

• The road space occupied by roadwork, and the time of construction, 

Construction 
contractor 

Construction 
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will be minimised. 

• Traffic control measures will be implemented only when necessary. 
TR-4 Traffic delays Roadwork will be coordinated to limit excessive delays. This will involve: 

Static signs and portable variable message signs (VMS) to provide 
necessary information, guidance and warning to motorists driving through, 
past or next to the proposal area. 
• Coordination of the delivery of construction materials and the 

movement of construction plant and equipment to and from work sites. 
• Consideration of any cumulative traffic impacts from nearby 

development to ensure coordination of work and construction traffic 
movements. 

• Coordination of Roads and Maritime roadwork and any work by other 
agencies that could affect traffic flow. 

• Coordination with transport operators regarding schedules, abnormal 
loads and other events. 

• Identification, evaluation and documentation of alternative routes (in 
consultation with local councils). 

• Coordination with emergency services in order to manage incidents. 

Construction 
contractor 

Construction 

Land use and property 

LU-1 Property acquisition  Roads and Maritime will consult with property owners impacted by the 
proposal. Property acquisition will be managed in accordance with the 
provisions of Roads and Maritime’s Land Acquisition Policy (Roads and 
Maritime, 2012b) and the Land Acquisition (Just Terms Compensation) 
Act 1991. 

Roads and Maritime Detailed design 

Socio-economic 

SE-1 General socio-
economic changes 

Local residents will be notified before roadwork commences and as part 
of the wider Great Western Highway consultation program, will be kept 
regularly informed of construction activities during the construction 
process. 
A complaints-handling procedure and register will be included in the 

Roads and Maritime Pre-construction 
and construction 
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CEMP. 

SE-2 Changes and 
disruptions to traffic 
and access 

Road users, pedestrians and cyclists will be informed of changed 
conditions including likely disruptions to access. 

Construction 
contractor 

Construction 

SE-3 Changes to 
property access 

Property access will be maintained wherever possible. Before any 
unavoidable disruption to access, Roads and Maritime will consult with 
the affected property owner. 

Roads and Maritime Construction 

SE-4 Impacts on 
business 

Early and ongoing consultation and communication with local businesses 
will be carried out to identify appropriate management strategies. This 
may include measures such as additional signage, provision of alternative 
access including for delivery vehicles, and communication with local 
communities about changes to business access. 

Roads and Maritime Construction 

SE-5 Access for 
emergency vehicles 

Access will be maintained for emergency vehicles in the vicinity of 
roadwork. Roads and Maritime will conduct ongoing consultation with 
emergency services during construction to ensure that potential impacts 
are identified and appropriately managed.  

Roads and Maritime Construction 

SE-6 Interruptions to 
utility services 

Residents will be informed before any interruptions to utility services that 
may be experienced if utilities need to be relocated. 

Roads and Maritime Construction 

SE-7 Adequate 
notification 

Before construction, Roads and Maritime will notify residents located next 
to the proposal area of the forthcoming roadwork. 

Roads and Maritime Construction 

SE-8 Property acquisition  Property acquisition will be managed in accordance with the provisions of 
Roads and Maritime’s Land Acquisition Policy (Roads and Maritime, 
2012b) and the Land Acquisition (Just Terms Compensation) Act 1991. 

Roads and Maritime Construction 

SE-9 Support for local 
economy 

Goods and services will be sourced locally during construction wherever 
possible. 

Construction 
contractor 

Construction 

Air quality 

AQ-1 Dust from 
construction 

An air quality management plan will be prepared before any pre-
construction or clearing activities, and will provide guidance on the use of 

Construction 
contractor 

Pre-construction 
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activities appropriate dust suppression methods. These methods will include: 

• Stabilising areas with the capacity to cause dust, by spraying water, 
compaction or progressive revegetation. 

• Covering stockpile and storage sites. 
• Ceasing dust-generating activities where dust cannot be controlled 

during high winds.  
Local residents will be advised of hours of operation and provided with 
contact details for queries regarding air quality.  

Greenhouse gas and climate change 

GG-1 Impacts on climate 
change from 
construction 
activities 

The construction contractor will consider: 
• The life cycle environmental impact of materials and plant used in the 

construction process (this will be considered during procurement). 
• Establishing operating procedures for site vehicles to increase the 

efficiency of vehicle fuel use. 
• Reducing vegetation clearing as much as feasible, and re-establishing 

vegetation in suitable areas when construction is completed. 
• Reducing site wastage by re-using and recycling waste materials as a 

preference before disposing to landfill. 

Construction 
contractor 

Construction 

Waste and resource management 

WR-1 Management of 
materials during 
construction 

The source and quantity of materials required during construction will be 
finalised during detailed design through the development of a construction 
materials and resources plan. 

Roads and Maritime Detailed design 

WR-2 Generation of 
construction waste 

The construction contractor will follow the resource management 
hierarchy principles: 
• Avoid unnecessary resource consumption as a priority. 
• Avoidance is followed by resource recovery (including reuse of 

materials, reprocessing, and recycling and energy recovery). 
• Disposal is carried out as a last resort (in accordance with the Waste 

Avoidance and Resource Recovery Act 2001). 

Construction 
contractor 

Construction 
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WR-3 Generation of 
construction waste 

The construction contractor will complete a waste management plan in 
accordance with the requirements of Roads and Maritime’s QA 
Specification G36 – Environmental Protection (Management System). 
This plan will include the process for managing excess material. 

Construction 
contractor 

Construction 

WR-4 Generation of 
construction waste 

The construction contractor will regularly address housekeeping at the 
construction site. This will include collection and sorting of recycling, 
general waste and green waste. Waste will be disposed regularly at a 
licensed waste facility. 

Construction 
contractor 

Construction 

WR-5 Waste generation 
during operation 

During operation: 
• Green waste from maintenance activities will be disposed of 

appropriately or re-used where practicable. 
• Wastes such as oils and greases will be disposed of to an appropriate 

licensed facility. 
• Roadside litter will be collected by the relevant maintenance 

organisation either for recycling or disposal to an appropriate facility. 

Roads and Maritime Operation 

Cumulative environmental impacts 

CE-1 Cumulative traffic, 
biodiversity, noise 
and air quality 
impacts due to 
construction of 
multiple projects 

To minimise potential impacts during construction, the construction 
timetable for the upgrades will be co-ordinated to minimise disruption to 
motorists. This will allow construction to be carried out on a section-by-
section basis. This approach will ensure that negative cumulative impacts 
on both the function of the highway and the surrounding environment will 
be minimised where possible. 

Roads and Maritime Detailed design 
and pre-
construction 
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7.3 Licensing and approvals 
The licences and approvals required for the proposal are listed in Table 7-2. 

Table 7-2 Licences and approvals required 

Requirement Timing 

In accordance with Section 138 of the Roads 
Act 1993, the consent of Roads and 
Maritime’s regional traffic management officer 
would be required for traffic management 
during construction of the proposal that occurs 
within the existing road corridor. 

Before the start of construction within the 
road reserve. 

Permission from private landowners and 
residents must be obtained to access 
proposal work sites. This would likely be 
obtained through temporary lease 
arrangements or land acquisition. 

Before accessing any private property. 
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8 Conclusion 
This chapter provides the justification for the proposal taking into account its 
biophysical, social and economic impacts, 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 objectives 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 Great Western Highway is an important road corridor within both NSW and 
Australia. The section of highway under investigation for the proposed upgrade is 
used by Blue Mountains and Lithgow residents for local trips as well as to access 
communities in the Central West of NSW. The route is also a major link in the NSW 
regional road network, providing a key freight transport link between metropolitan 
Sydney over the Blue Mountains.  

However, this section of the highway has a disproportionate number of serious and 
fatal crashes due to its poor alignment, geometry and grades. 

The proposal would improve safety and travel efficiency within the Hartley Valley 
area by improving the alignment, improving intersections and installing safety 
furniture and fencing. This is consistent with the NSW and Australian governments’ 
strategic priorities of improving the highway’s safety performance and efficiency, and 
would help meet ongoing and future road network needs. 

8.2 Objects of the EP&A Act 
Table 8-1 identifies the objects of the EP&A Act and their relevance to the project.  

Table 8-1 Summary of objects of the EP&A Act 

Object Comment 

5(a)(i) To encourage the proper management, 
development and conservation of natural and 
artificial resources, including agricultural land, 
natural areas, forests, minerals, water, cities, 
towns and villages for the purpose of 
promoting the social and economic welfare of 
the community and a better environment. 

The proposal design, impact mitigation and 
management measures detailed in this REF 
allow for the proper management, 
development and conservation of natural 
and artificial resources. The main objective 
of the proposal is to upgrade the existing 
alignment to improve the safety and 
transport efficiency of the Great Western 
Highway. 
Where possible throughout the design of 
the proposal, management and 
conservation of natural resources has been 
incorporated. This has included optimising 
the balance between cut and fill, minimising 
the need to import additional natural 
resources. Additionally, vegetation removal 
has been minimised as far as possible to 
reduce the potential impact on the natural 
environment.  
There would be some impact on existing 
rural residential and agricultural land as a 



 

Hartley Valley safety upgrade  206 
Review of Environmental Factors 

Object Comment 
result of the proposal, but this would not be 
significant at a regional level. 

5(a)(ii) To encourage the promotion and co-
ordination of the orderly economic use and 
development of land. 

The proposal would form an important 
element in the ongoing upgrade of the 
Great Western Highway throughout the 
Blue Mountains in NSW. It would assist in 
the coordination of the orderly economic 
use and development of land for the region 
and along this significant freight transport 
corridor. 

5(a)(iii) To encourage the protection, provision 
and co-ordination of communication and utility 
services. 

Utilities affected by the proposal would be 
relocated and maintained as required (as 
discussed in Section 3.5). 

5(a)(iv) To encourage the provision of land for 
public purposes. 

The proposal would be used for public 
purposes. 

5(a)(v) To encourage the provision and co-
ordination of community services and 
facilities. 

The proposal would improve access by the 
local community to services and facilities in 
local towns, including Lithgow to the west 
and Katoomba to the east, as well as to the 
broader region. 

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 designed to 
minimise impacts on the environment, 
including threatened species, populations 
and ecological communities and their 
habitats. 
Additional measures would be developed to 
manage and offset impacts during and after 
construction. 

5(a)(vii) To encourage ecologically 
sustainable development. 

The principles of ecologically sustainable 
development (ESD) are considered in 
Sections 8.3.1 to 8.3.4. 

5(a)(viii) To encourage the provision and 
maintenance of affordable housing. 

This clause is not directly relevant to the 
proposal. 

5(b) To promote the sharing of the 
responsibility for environmental planning 
between different levels of government in the 
State. 

This clause is not directly relevant to the 
proposal. 

5(c) To provide increased opportunity for 
public involvement and participation in 
environmental planning and assessment. 

The development process for the upgrading 
of the wider Great Western Highway and, 
therefore, this proposal, has involved 
consultation with relevant government 
agencies, non-government agencies and 
other community members and 
stakeholders. Consultation would continue 
during detailed design, construction and 
operation. Community involvement in the 
planning and assessment of the proposal is 
described in Chapter 5. 
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8.3 Ecologically sustainable development 
Ecologically sustainable development (ESD) is development that improves the total 
quality of life, both now and in the future, in a way that maintains the ecological 
processes on which life depends. This includes the effective integration of economic 
and environmental considerations in all decision-making processes. The principles of 
ESD, as set out in Schedule 2 of the Environmental Planning and Assessment 
Regulation 2000 are:  

• Precautionary principle. 
• Inter-generational equity. 
• Conservation of biological diversity and ecological integrity. 
• Improved valuation and pricing of environmental resources. 

The principles of ESD have been an integral consideration during the planning and 
assessment of the proposal.  

Roads and Maritime is committed to providing its services in an environmentally 
responsible manner and managing or eliminating any risks that may lead to an 
adverse effect on the environment. Details of how the principles of ESD have been 
incorporated into the proposal are provided in Section 8.3.1 to 8.3.4. 

8.3.1 The precautionary principle 
The assessment of the potential impacts of the proposal is considered to be 
consistent with the precautionary principle. The detailed environmental investigations 
carried out for this REF have been consistent with accepted scientific and 
assessment methodologies (refer to Chapter 6 of this REF). The investigations have 
identified a range of potential impacts associated with the construction and operation 
of the proposal.  

The evaluation and assessment of alternative options within the proposal have also 
aimed to reduce the risk of serious and irreversible impacts on the environment as a 
result of the proposal. 

The proposal has sought to take a precautionary approach to minimising 
environmental impacts. This has been applied through the development of a range of 
environmental safeguards, as summarised in Chapter 7. These safeguards would be 
implemented during construction and operation of the proposal. 

No safeguards have been postponed as a result of lack of scientific certainty. 
The selected construction contractor would be required to prepare a PEMP and 
CEMP before starting construction. No mitigation measures or management 
mechanisms would be postponed as a result of a lack of information. 

8.3.2 Intergenerational equity 
The proposal would benefit future generations by improving road safety, thus 
reducing the potential for crashes and improving access. Implementation of the 
safeguards contained in this REF (Chapter 7) would ensure that the health, diversity 
and productivity of the environment is maintained or enhanced for the benefit of 
future generations. 

Should the proposal not proceed, travel times and the number of crashes would both 
be expected to increase along this section of the highway as the volume of traffic 
increases over time. 
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It is acknowledged that the proposal may have some adverse impacts on the current 
generation, generally through the land acquisition process and overall construction 
period. However, these are not considered to be of a nature or extent such that they 
should warrant disadvantage to future generations. 

8.3.3 Conservation of biological diversity and ecological integrity 
The proposal is located in an area that has previously been modified as a result of 
the construction of the existing Great Western Highway and nearby agricultural 
activities. However, remnant areas of native vegetation and associated habitats 
remain next to the highway.  

A key objective of the project is to minimise adverse impacts on the environmental 
values of the area. Conservation of biological diversity and ecological integrity has 
been considered during all stages of the proposal’s development. Potential impacts 
have been avoided where possible, and safeguarded against or offset where 
necessary. 

The biodiversity assessment (refer to Section 6.1 and the Biodiversity Assessment 
Technical Paper in Appendix C) concludes that the proposal would not have a 
significant effect on any existing flora or fauna species, biodiversity communities or 
the overall biological integrity of the proposal area and nearby areas. The findings of 
the biodiversity assessment indicate that the potential impacts would be acceptable 
and minimised through the proposed safeguards (refer to Chapter 7). 

8.3.4 Improved valuation, pricing and incentive mechanisms 
Environmental and social issues were considered in the strategic planning and 
establishment of the need for the proposal, and in consideration of various proposal 
options. The value placed on environmental resources is evident in the extent of the 
planning and environmental investigations, and in the design of the proposed 
mitigation measures and safeguards. 

Implementation of these mitigation measures and safeguards would result in an 
economic cost to Roads and Maritime, which would be included in both the capital 
and operating cost of the proposal. 

8.4 Conclusion 
The proposed upgrade of about 7.8 kilometres of the Great Western Highway 
through Hartley Valley is subject to assessment under Part 5 of the EP&A Act. This 
REF examines and takes into account to the fullest extent possible all matters 
affecting or likely to affect the environment by reason of the proposed activity. This 
includes consideration of conservation agreements and plans of management under 
the National Parks and Wildlife Act 1974, 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. 

The proposal would improve safety outcomes on this section of the highway, improve 
driving conditions, and reduce travel times, in particular for the movement of freight 
along this important transport corridor. 

A number of potential environmental impacts have been avoided or reduced during 
the concept design development and options assessment for the proposal. 
The proposal as described in the REF best meets the proposal objectives but would 
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still result in some impacts on biodiversity, flooding, water quality, non-Aboriginal 
heritage, Aboriginal heritage and visual amenity. Mitigation measures as detailed in 
this REF would ameliorate or minimise these expected impacts.  

On balance, therefore, the proposal is considered justified. 

There is potential for positive cumulative impacts associated with the proposal 
including cumulative safety and travel time efficiency benefits when integrated with 
the other sections of the Great Western Highway that have already been upgraded. 
There is also the potential for some negative cumulative impacts associated with this 
and other projects that form the Great Western Highway upgrade program. The 
precautionary approach taken in the development of mitigation and management 
measures for this proposal would provide sufficient mitigation to offset both 
immediately-identified impacts and potential additional or cumulative impacts that 
may arise. 

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 substantially affect threatened species, populations or 
ecological communities or their habitats, within the meaning of the TSC Act or the 
Fisheries Management Act 1994 and therefore a Species Impact Statement is not 
required.  

The REF identifies no significant impacts on a matter of national environmental 
significance under the EPBC Act and, accordingly, a referral is not required.  
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11 Terms and acronyms used in this REF 
Acronym/Term Definition 

100-year ARI Flood 
event 

Refers to the flood event that occurs, on average, once every 100 
years. Also known as the 100-year Average Recurrence Interval 
(ARI) of a flood. These events are of a random nature. It is possible 
to have 100-year floods in successive years. Similarly, a 100-year 
flood event may not occur for 200 years and may not be the largest 
flood in the last 100 years. This also applies to 5-year and 20-year 
ARI flood events. 

AADT 
Annual average daily traffic, the total volume of traffic passing a 
roadside observation point over a period of a year, divided by the 
number of days per year. 

Acute noise levels  

Road traffic noise levels received at private dwellings that are 
greater than 65dB(A) Leq(15hr) (day) and 60 dB(A) Leq(9hr) (night), 
as presented in Practice Note IV, Step 3, part (2) of the RTA’s 
(2001a) Environmental Noise Management Manual. 

AHD 
Australian height datum is the datum (adopted by the National 
Mapping Council of Australia) to which all vertical control mapping is 
to be referred. 

AHIMS Aboriginal Heritage Information Management System. 

AHIP Section 90 Aboriginal heritage impact permit. 

Alluvium 
Relatively recent deposits of sedimentary material laid down in 
river/creek beds, floodplains, lakes, or at the base of mountain 
slopes. 

Annual Recurrence 
Interval (ARI) 

Long-term average number of years between the occurrence of a 
flood as big as or larger than the selected event. Eg ARI 10 = 10 
year annual recurrence interval. 

Aquifer 
An underground layer of water-bearing permeable rock or 
unconsolidated materials (gravel, sand, or silt) from which 
groundwater can be usefully extracted. 

ARMCANZ 
Australian and New Zealand Environment and Conservation Council 
and Agriculture and Resource Management Council of Australia and 
New Zealand. 

ASR Acid sulfate rock. 

ASS Acid sulfate soils. 

Batter 
The slope of walls, embankments and cuttings, usually expressed 
as a ratio of horizontal distance unit to one vertical height unit. Eg 
2H:1V.  

Bonn Convention The Convention on the Conservation of Migratory Species of Wild 
Animals. 

BTEX Benzene, Toluene, Ethylbenzene, Xylenes. 

CAMBA China-Australia Migratory Bird Agreement. 

Carriageway The portion of a roadway devoted to vehicular traffic generally 
delineated by kerbs, a verge or a median. 

CEMP Construction environmental management plan. 

Clear zone An area next to a road that should be kept free from features that 
would be hazardous to vehicles should they leave the roadway. 
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Acronym/Term Definition 

Culvert An enclosed channel for conveying water below a road. 

Curtilage The land immediately surrounding a house or dwelling, including 
any closely associated buildings and structures. 

Cutting 
An open excavation. A formation resulting from the construction of 
the road below the existing ground level after material is cut out or 
excavated. 

dB(A) Decibels using the ‘A’ weighted scale, measured according to the 
frequency of the human ear. 

Design speed The design speed of a road is the maximum speed at which a motor 
vehicle can be operated safely on that road in perfect conditions. 

DPI NSW Department of Primary Industries. 

Earthwork The process of extracting, moving and depositing earth during 
construction. 

Earthwork balance 

The relative volumes of materials excavated from cuttings and 
materials placed in fill embankments. A road design generally 
targets equal volumes of cut and fill materials, hence giving a 
balanced earthwork. 

Edge effects 

A change in species composition, physical conditions or other 
ecological factors at the boundary between two ecosystems OR the 
ecological changes that occur at the boundaries of ecosystems 
(including changes in species composition, gradients of moisture, 
sunlight, soil and air temperature, wind speed and other factors). 

Endangered 
ecological community 

As defined under the Threatened Species Conservation Act 1995, 
an ecological community that is likely to become extinct or is in 
immediate danger of extinction. 

EIS Environmental impact statement. 

EPA NSW Environmental Protection Authority. 

EP&A Act 
Environmental Planning and Assessment Act 1979 (NSW). Provides 
the legislative framework for land use planning and development 
assessment in NSW. 

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. 

Environmental 
assessment 
(process) 

A specialised part of the decision-making process, where the 
environmental impact of a development or proposal or activity is 
considered in detail, together with other aspects of the 
development. 

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. 

ESCP Erosion and sediment control plan.  

GIS  Geographic information system.  

Habitat The place where an organism lives. Habitats are measurable and 
can be described by their flora and physical components. 

HEC-RAS Hydrologic Engineering Centers River Analysis System, a hydraulic 
model used to simulate the hydraulics of water flow through natural 
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Acronym/Term Definition 
rivers and other channels. 

ICNG Interim Construction Noise Guideline (July 2009). 

ISEPP 
State Environmental Planning Policy (Infrastructure) 2007. The 
objective of this SEPP is to facilitate the effective delivery of 
infrastructure across the State. 

JAMBA Japan-Australia Migratory Bird Agreement. 

LA10 

The LA10 level is the noise level that is exceeded for 10 per cent of 
the sample period. During the sample period, the noise level is 
below the LA10 level for 90 per cent of the time. The LA10 is a 
common noise descriptor for environmental noise and road traffic 
noise. 

LA90 

The LA90 level is the noise level which is exceeded for 90 per cent 
of the sample period. During the sample period, the noise level is 
below the LA90 level for 10 per cent of the time. This measure is 
commonly referred to as the background noise level. 

LAeq 

The equivalent continuous sound level (LAeq) is the average energy 
of the varying noise over the sample period and is equivalent to the 
level of a constant noise which contains the same energy as the 
varying noise environment. This measure is also a common 
measure of environmental noise and road traffic noise. 

LAmax 
The maximum noise level over a sample period is the maximum 
level, measured on fast response, during the sample period. 

LALC Local Aboriginal Land Council. 

LCC Lithgow City Council. 

LEP Local Environmental Plan. A type of planning instrument made 
under Part 3 of the EP&A Act. 

LHDCA Little Hartley Draft Conservation Area. 

LGA Local government area. 

LoS 
Level of service, a fundamental performance measure used in the 
planning, design and operation of roads. It provides the basis for 
determining the number of lanes to be provided in the road network.  

MVKT Million vehicle kilometres travelled. 

NES 
Matters of national environmental significance under the 
Commonwealth Environment Protection and Biodiversity 
Conservation Act 1999. 

NML 

Noise Management Level. Project specific criteria used to assess 
the level of impact at a receiver location. This is derived from the 
existing background noise levels at representative monitoring 
locations. 

NO2  Nitrogen dioxide. 

NOx  Oxides of nitrogen. 

NPW Act National Parks and Wildlife Act 1974. 

NPWS National Parks and Wildlife Services. 

OCP Organochloride Pesticides. 

OEH Office of Environment and Heritage (formerly Department of 
Environment, Climate Change and Water). 
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Acronym/Term Definition 

PACHCI Roads and Maritime’s Procedure for Aboriginal Cultural Heritage 
Consultation and Investigation. 

PAH Polycyclic Aromatic Hydrocarbons 

PEMP Project environmental management plan. 

PM2.5 
Airborne particulate matter with equivalent aerodynamic diameter of 
2.5 microns or less. 

PM10 
Airborne particulate matter (such as airborne dust or silt) with 
equivalent aerodynamic diameter of 10 microns or less. 

Probable Maximum 
Flood (PMF) 

Largest flood that could conceivably occur at a particular location, 
which defines the extent of flood prone land (the floodplain). 

The proposal 

In this REF, the proposal is to upgrade a section of the Great 
Western Highway through Hartley Valley in the Blue Mountains, 
NSW. This section extends about 7.8 kilometres between the base 
of Victoria Pass and the end of the River Lett Hill eastbound 
overtaking lane. 

Proposal area 

The area that would be directly impacted by the proposal. It 
encompasses the concept road design, including the realigned 
highway, batters, cuts and embankments. It also includes the total 
construction footprint, compound sites, stockpile sites and any other 
areas that would be temporarily disturbed. 

RBL 

The rating background level (RBL) for each period is the median 
value of the average background level (ABL) values for the period 
over all of the days measured. There is therefore an RBL value for 
each period – daytime, evening and night-time. 

RCBC Reinforced concrete box culvert. 

RCP Reinforced concrete pipe. 

REF Review of environmental factors. 

Roads and Maritime NSW Roads and Maritime Services. 

ROKAMBA Republic of Korea-Australia Migratory Bird Agreement. 

RNP Road noise policy. 

SCA Sydney Catchment Authority. 

SEPP State environmental planning policy. 

SEWPAC 

Australian (Commonwealth) Department the Environment. 
(previously SEWPAC). The department is responsible for 
implementing the Australian Government's policies to protect 
national environment and heritage, including the EPBC Act.  

SHR NSW State heritage register. 

STP Sewage treatment plant. 

Study area This encompasses the proposal and the area that may be indirectly 
impacted by the proposal. 

SWMP Soil and water management plan. 

TEC Threatened Ecological Community. 

Threatened 
As defined under the NSW Threatened Species Conservation Act 
1995. A species, population or ecological community that is likely to 
become extinct or is in immediate danger of extinction. 
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Acronym/Term Definition 

TMP Traffic management plan. 

TPH Total petroleum hydrocarbon. 

TSC Act Threatened Species Conservation Act 1995 (NSW). 

WMP Waste management plan. 

µg/m3  Micrograms per cubic metre. 

µS/cm Microsiemens per centimetre (a measure of electrical conductivity). 

VKT Vehicle kilometres travelled. 

XP-RAFTS  Hydrological modelling software used to simulate the 
transformation of rainfall into run-off. 
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