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Additional Monitoring 5.5

 
In addition to monitoring overpressure and vibration levels at the most sensitive receiver as required by 
Condition 2.17 of the Project Approval, monitoring from several other locations will be undertaken to more 
accurately determine the compliance with required blasting parameters.    
 
These blast monitors will consist of fixed monitors and mobile monitors depicted as the blue and red points 
within Figure 36 respectively. The fixed monitors will remain in place within the locations depicted within 
Figure 36 for the duration of blasting activities associated with the St Helena Tunnel. The mobile monitors 
would be relocated from time to time in order to ensure that they are positioned at locations around the 
tunnel between the blasting activities and the closest sensitive receivers that are likely to experience the 
greatest vibration, noise and overpressure exposure levels or to otherwise provide detailed information for 
monitoring/future blast design and complaints management.  
 
The results of this monitoring, in addition to verifying compliance with Condition 2.17 of the Project 
Approval, will allow blasting to be progressively designed to minimise impacts on nearby sensitive receivers 
as the results of each individual blast become available.  
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Figure 36 - Location of Blast Monitors 
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6 ENVIRONMENTAL MANAGEMENT  

Construction Environment Management Plan  6.1

As previously stated, a CEMP has been developed to establish a framework for environmental management 
during the construction activities associated with the Approved Project. The CEMP was approved by the 
Department of Planning and Infrastructure on 10 September 2012. The purpose of the CEMP is to provide 
instructions regarding the environmental management actions, monitoring and reporting necessary to 
ensure that commitments made in the planning stage of the proposal are implemented during these 
activities. The CEMP provides details of responsibilities, training and induction requirements, incident 
response and emergency procedures, monitoring and stakeholder notification commitments. The CEMP has 
been prepared in accordance with the Guideline for the Preparation for Environmental Management Plans 
(DIPNR, 2004) prior to the commencement of construction. The implementation of the CEMP is the 
responsibility of each member of the Project team and their sub-contractors. 
 
The PLAN-ENV-006 NVMSP, developed as part of the CEMP, addresses the noise and ground borne 
vibration issues that will arise during the construction activities for the Project and, in particular, the 
blasting to be undertaken for the St Helena Hill tunnel works.    

Similarly, the PLAN-ENV-002 AQMP has been developed to provide a system and procedures to ensure 

that best practice controls are established and maintained to manage potential air quality and dust impacts 

during the construction of the Project. The PLAN-ENV-002 AQMP sub-plan has been developed to:   

· Ensure generation of dust during construction works in minimised, particularly in the vicinity of 
sensitive air quality receivers, 

· Ensure Greenhouse Gas (GHG) and other air emissions are minimised during construction; and 

· Prevent construction activities from causing air quality impacts that are hazardous or a nuisance to 
the community. 

The PLAN-ENV-002 AQMP will be implemented throughout blasting activities associated with the St Helena 
Hill tunnel works.  
 

Environment Protection Licence 6.2

Further to the above, an Environment Protection Licence (EPL 20138) has been issued for the regulation of 
pollution during the construction of the Project by the Office of Environment and Heritage. EPL 20138 has 
been issued in accordance with the requirements of Part 3 of the Protection of the Environment Operations 
Act 1997 (POEO Act).  
 
Provisions of EPL 20138 that relate to blasting include the following: 
 
 L3 Blasting  
 
L3.1 The overpressure level from blasting operations at the premises must not exceed 120dB (LinPeak) at 
any time. Error margins associated with any monitoring equipment used to measure this are not to be taken 
into account in determining whether or not the limit has been exceeded.  
 
L3.2 The overpressure level from blasting operations at the premises must not exceed 115dB (LinPeak) for 
more than five per cent of the total number of blasts over each reporting period. Error margins associated 
with any monitoring equipment used to measure this are not to be taken into account in determining 
whether or not the limit has been exceeded. 
 
L3.3 Ground vibration peak particle velocity from the blasting operations at the premises must not exceed 
10mm/sec at any time. Error margins associated with any monitoring equipment used to measure this are 
not to be taken into account in determining whether or not the limit has been exceeded.  
 
L3.4 Ground vibration peak particle velocity from the blasting operations at the premises must not exceed 
5mm/sec for more than five per cent of the total number of blasts over each reporting period. Error 
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margins associated with any monitoring equipment used to measure this are not to be taken into account in 
determining whether or not the limit has been exceeded.  
 
L3.5 To determine compliance with condition(s) L3.1 and L3.3 a) Airblast overpressure and ground vibration 
levels must be measured and electronically recorded at the most affected residence or noise sensitive 
location that is not owned by the licensee or subject to a private agreement between the owner of the 
premises or noise sensitive location and the licensee for all blasts carried out in or on the premises; and b) 
Instrumentation used to measure the airblast overpressure and ground vibration levels must meet the 
requirements of Australian Standard AS 2187.2-2006. 
 
L4 Hours of operation 
 
L4.5 Blasting hours 
 
Blasting operations at the premises may only take place between 9:00am and 5:00pm Monday to Friday 
and 9:00am and 1:00pm Saturday. (Where compelling safety reasons exist, the EPA may permit a blast to 
occur outside the above hours. A prior written request for approval of any such blast must be made to the 
EPA).    
 
Amendments to the provisions of the above sections of EPL 20138 would be sought through an application 
to vary EPL 20138 by BPL. This variation would seek to ensure consistency between the Project Instrument 
of Approval issued pursuant to Part 3A of the Environmental Planning and Assessment Act 1979 and EPL 
20138 should the modification as detailed within this report be approved by the Department of Planning 
and Infrastructure. 

Proposed Changes to Conditions of Approval  6.3

The proposed modification to blasting hours, vibration and overpressure limits relate to the Conditions of 
Approval as detailed within Table 26 below:  
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Table 26 - Proposed changes to Minister's Conditions of Approval 

Condition 
number 

Current condition Proposed change (shown in italics) 

2.14 Blasting associated with the project shall only be undertaken during the 
following hours: 
 

a) 9:00 am to 5:00 pm, Mondays to Fridays, inclusive; 
b) 9:00 am to 1:00 pm on Saturdays; and 
c) at no time on Sundays or public holidays. 

 
This condition does not apply in the event of a direction from police or 
other relevant authority for safety or emergency reasons to avoid loss of 
life, property loss and/or to prevent environmental harm. 
 

Blasting associated with the project shall only be undertaken during 
the following hours: 
 

a) 9:00 am to 5:00 pm, Mondays to Fridays, inclusive; 
b) 9:00 am to 1:00 pm on Saturdays; and 
c) at no time on Sundays or public holidays; and 
d) 7.00 am to 6.00 pm, Monday to Fridays, inclusive for the St 

Helena Hill tunnel works between Chainage 27800 and 
Chainage 28500. 

 
This condition does not apply in the event of a direction from police 
or other relevant authority for safety or emergency reasons to 
avoid loss of life, property loss and/or to prevent environmental 
harm. 
 

2.17 The proponent shall ensure that airblast overpressure generated by 
blasting associated with the project does not exceed the criteria specified 
in Table 1 when measured at the most affected residence or other 
sensitive receiver. 
 
Table 1 – Airblast Overpressure Criteria  

Airblast Overpressure 

(dB(Lin Peak)) 

Allowable Exceedance 

115 5  of total number of blasts 
over a 12 month period 

120 Never 

 
 

The proponent shall ensure that airblast overpressure generated by 
blasting associated with the project does not exceed the criteria 
specified in Tables 1a and 1b when measured at the most affected 
residence or other sensitive receiver. 
 
Table 1a – Airblast Overpressure Criteria  

Airblast Overpressure 

(dB(Lin Peak)) 

Allowable Exceedance 

115 5  of total number of blasts 
over a 12 month period 

120 Never 
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Table 1b - Airblast Overpressure Criteria, inclusive for the St 
Helena Hill tunnel works between Chainage 27800 and Chainage 
28500 where consent has been granted by the owner/occupier that 
the subject limits may apply. 
 

Airblast Overpressure 

(dB(Lin Peak)) 

Allowable Exceedance 

125 5   of total number of blasts 
over a 12 month period 

130 Never 
 

2.18 The proponent shall ensure that ground vibration generated by blasting 
associated with the project does not exceed the criteria specified in Table 
2 when measured at the most affected residence or other sensitive 
receiver. 
 
Table 2 – Peak Particle Velocity Criteria  

Peak Particle Velocity 
Criteria 

(mms-1) 

Allowable Exceedance 

5 5  of total number of blasts 
over a 12 month period 

10 Never 
 

The proponent shall ensure that ground vibration generated by 
blasting associated with the project does not exceed the criteria 
specified in Tables 2a and 2b when measured at the most affected 
residence or other sensitive receiver. 
 
Table 2a – Peak Particle Velocity Criteria  

Peak Particle Velocity 
Criteria 

(mms-1) 

Allowable Exceedance 

5 5  of total number of blasts 
over a 12 month period 

10 Never 
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7 CONCLUSIONS 
 
In relation to tunnelling works, the benefits to the local community and other external stakeholders 
gained from the proposed modifications are as follows:  
 

· Reduced construction traffic on St Helena Road, 
· Reduced impact of noise and dust from construction related activities,  
· Reduced number of blast events; 
· Overall reduction in construction duration and therefore reduced overall timeframe over which 

residents may experience impacts. 
 
In relation to the box cuts, the current schedule is based on the most efficient blasting that can be 
performed given the current MCoA. Similar to the tunnelling works, an increase in the vibration and 
airblast limits allows for more efficient excavation works. This has a resulting decrease in the construction 
duration and hence the benefits to the external community from decreases in the construction duration 
can be realised. 
 
This would also reduce the total drilling meters from 33 kilometres of drilling to 28 kilometres of drilling. 
As the drilling is expected to be the bottleneck for the box cuts works and accounting for slower drilling 
rates for the larger holes, the reduced drilling requirements from the proposed modifications would 
reduce the time to complete the box cuts by approximately eight days.  
 
The reduction in the total drilling meters means that the excavation can be undertaken faster than that 
originally planned. At the Southern Portal the construction duration would decrease from six weeks to five 
weeks. In the Northern Portal it is expected to reduce the total construction duration from 15 work days 
to 12 work days. In total this corresponds to an eight day reduction in the construction duration. 
 
It is expected that the number of blasts that require the closure of either the Pacific Highway or St Helena 
Road would be reduced from six to three. This would result in a 50 per cent reduction in the number of 
closures to both the Pacific Highway and St Helena Road. 
 
Furthermore, as the drilling would be more efficient it is expected that there would be a reduction in the 
total number of blasts for the box cuts to reduce from a total of 11 blasts to seven blasts combined.  
 
In relation to the tunnel control centre, in the areas where blasting would be possible, it is likely that given 
the current MCoA, in order to comply with the limits for airblast and vibration the excavation would need 
to be taken in at least two benches due to the restriction on the maximum charge per hole. Unlike the box 
cuts, this could not be overcome through the use of blast hole decking as the stemming required to 
mitigate fly rock would make the charge ineffective in fragmenting the rock. As such, given the current 
MCoA the only viable option for the removal of the rock closest to the sensitive receivers – where charge 
weights below two kilograms are required, is to use hydraulic rock breaking hammers. However, the use 
of rock breakers results in a large impact to residences through disturbance from significant levels of 
noise, vibration and dust. 
 
With the proposed changes to the MCoA, it is expected that the volume of rock that requires breakage 
using rock hammers could be broken using controlled blasting which is much more efficient and has less 
cumulative noise, vibration and dust impacts on nearby sensitive receivers. As such, the most significant 
benefit of the proposed changes to the MCoA is that it would reduce the total amount of rock hammering 
by an expected 40 days. Given the continuous noise and vibration expected from rock hammering the 
proposed modifications would significantly reduce the impact of the TCC works on nearby residences. 
 
Further to the above benefits of the proposed modification with regard to tunnelling works, box cuts and 
the tunnel control centre, this report has shown that the modification of blasting hours, airblast 
overpressure and vibration limits would result in negligible negative impacts to the residents at St Helena 
Hill and on the surrounding environment. This is due to the proposed limits being well below those 
indicated in relevant standards and literature at which damage to property may occur. In relation to 
overpressure, AS 2187.2 Cl. J5.2 Human comfort limits states that, “…the factors that contribute to 
annoyance by impulsive sounds such as airblast are loudness, duration and number of events plus the time 
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of day and nature of disturbance”. Considering the number of events may be the most significant factor, 
implementation of the proposed limits would reduce the number of events and have negligible effect on 
each of the other factors thus directly and significantly improving human comfort. It is also expected that 
these limits would be adhered to due to procedures being in place as prescribed by the Project blast 
management plans and post blast review procedures that will manage the design of blasting activities to 
ensure compliance. 
 
These blast management plans and post blast review procedures are complimented with a comprehensive 
blast monitoring regime that is well in excess of monitoring requirements required by Condition 2.17 of 
the Project Approval and the Project Environment Protection Licence through blast monitoring from 
various locations in addition the closest sensitive receivers to more accurately determine the compliance 
with required blasting parameters.    
 
These blast monitors would consist of fixed monitors and mobile monitors as detailed within Section 5.5 
of this report. The fixed monitors will remain in place between the blast locations and the closest sensitive 
receivers for the duration of blasting activities associated with the St Helena Tunnel while the mobile 
monitors will be relocated from time to time in order to ensure that they are positioned at locations 
around the tunnel between the blasting activities and the closest sensitive receivers that are likely to 
experience the greatest vibration, noise and overpressure exposure levels or to otherwise provide 
detailed information for monitoring/future blast design and complaints management.  
 
The results of this monitoring, in addition to verifying compliance with Condition 2.17 of the Project 
Approval, will allow blasting to be progressively designed to minimise impacts on nearby sensitive 
receivers as the results of each individual blast become available.  
 
In summary, this report has demonstrated that the subject modification would result in various positive 
impacts to external stakeholders such as nearby residences, commuters, Local, State and Federal 
Government and the surrounding environment. These positive impacts are attributable to the changes in 
excavation methodology that can be achieved with the proposed modification. These positive impacts 
include, but are not limited to: 
 

· A reduction in the total noise impact of the St Helena tunnelling works from reduced drilling and 
rock breaking, 

· Improved traffic conditions due to fewer road closures from blasting and a reduced period during 
which construction traffic is operating in the area,  

· A reduction in the total number of blasting events; 
· Overall reduction in construction duration and therefore reduced overall timeframe over which 

residents may experience impacts. 
 
The expected reduction of these activities over the entire St Helena tunnelling works is summarised 
below: 
 

· 80 per cent reduction in the volume of rock requiring breakage by hydraulic hammers at the 
Tunnel Control Centre (TCC). This corresponds to 20 fewer days during which hammering is being 
undertaken for the TCC excavation, 

· Approximately three week’s reduction in total construction time for the excavation of the TCC. 
This would correspond to a 25 per cent reduction in the original programme of 12 weeks, 

· 40 per cent reduction in the total number of blasts, 
· An approximate eight day reduction in the construction time for the box cuts to 37 days from an 

expected 45 days, 
· 32 day reduction in the construction schedule for the excavation of the tunnelling works, reducing 

the total construction time from approximately 210 days to 178 days. 
· 15 per cent less drilling — reducing the duration of noise and vibration that residents would be 

exposed to. 
· 50 per cent fewer rolling stoppages of the Pacific Highway reducing traffic delays. 
· 50 per cent fewer closures of St Helena Road reducing traffic stoppages and delays. 

 
This document shows that there has been extensive community consultation undertaken with residents 
within close proximity to the tunnelling works and the consultation demonstrates that the community is 
strongly in favour of a reduction in the construction duration. This is reflected by the ‘letters of non-
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objection’ for extension to blasting hours, signed by 11 of the 14 affected residents and ‘letters of 
consent’ to increase vibration and airblast overpressure limits for St Helena tunnel construction, signed by 
all of the five affected residents, regarding the modifications that have been proposed. 
 
In addition to the above letters of consent that have been received, in accordance with AS 2187.2 the 
proposed increased limits for vibration and overpressure would only be utilised where consent has been 
granted by the occupier of the potentially effected residence that the subject limits may apply. In the 
event that consent had not been granted by the occupier, the existing approved vibration and 
overpressure limits would apply to the subject residence.  
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Appendix 1 - Project Instrument of Approval  
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Appendix 2 - Detailed Design Drawing 
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