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Annexure 1 Conditions of Consent 


That consent be granted to Development Application Development Application DA-T6-14-67 
for the establishment of an extractive industry to extract up to 450,000 tonnes per annum on 
204 Crescent Head Road, South Kempsey, Lot 1 DP 914805, Lots 14 and 16 DP 1157615 and 
Lots 186, 187 and 189 DP 754400, subject to the following conditions of consent. 


A. GENERAL CONDITIONS 


Terms of Consent 


A1 The development shall be carried out in accordance with the approved plans and 
the supporting documents set out in the table below, except where modified by 
any conditions of this consent. 


In the event of any inconsistency between conditions of this development consent 


and the approved plans and supporting documents, the conditions of this 


development consent prevail.  If there is any inconsistency between the plans and 


documentation referred to in the table, the most recent document shall prevail to 


the extent of the inconsistency. 


The approved plans and supporting documents endorsed with the Council stamp 


and authorised signature must be kept on site at all times. 


Document Date 


Development application form  Lodged 3 March 2014 


Environmental Impact Statement prepared by GHD, 
Volumes 1 and 2  


February 2014 


Staging and Operational Plan prepared by Hopkins 
Consultants, Drawing Number 6798-0005-2, Rev A, 
Sheets 1 and 2 


23 June 2014 


Blast Management Plan & Control, Heilig & Partners July 2014 


Greenhouse Assessment prepared by GHD July 2014 


Additional Information letter from GHD 3 July 2014 


Existing Road Safety Audit by GHD August 2014 


Response to Road Safety Audit Findings by GHD  15 August 2014 


Email – Ecology Responses from GHD 27 August 2014 


Koala Offset Proposal, letter from GHD 14 November 2014 


Modification of Quarry Footprint and Access Road Location 


A2 The approved plans are modified as follows: 


a) The quarry footprint area shall exclude any land within 150m of any existing 
residence and within 50m from the northern boundary of Lots 186 and 187 DP 
754400, and 


b) The location of the internal access road is to be located no closer than 140m to 
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dwelling R5 referred to in the EIS, 
c) The location of car parking, weighbridge and site facilities are to be shown and 


may be located outside of the quarry footprint, 
d) A Construction Management Plan is to be submitted for approval in accordance 


with condition B1 that incorporates the modifications required by this condition. 


Habitat Offset 


A3 The developer shall ensure protection in perpetuity of the koala habitat offset area 
comprising all of Lot 16 DP 1157615 and Lot 189 DP 754400 and the balance of Lot 
14 DP 1157615 and Lots 186 and 187 DP 754400 excluding the quarry footprint 
area, access road and approved site facilities.  The koala habitat offset area shall 
be managed in accordance with the Vegetation Management Plan referred to in 
condition B3.  


Obligation to Minimise Harm to the Environment 


A4 In addition to meeting the specific performance criteria established under other 
conditions of this consent, the Developer shall implement all reasonable and 
feasible measures to prevent and/or minimise any material harm to the 
environment that may result from the construction, operation, or rehabilitation of 
the development. 


Extraction 


A5 The total amount of extractive material extracted in any annual return period shall 
not exceed 450,000 tonnes. “Annual return period” means the period covered in 
any annual report required under condition C25 and C26. The developer shall 
ensure the development does not exceed this limit. 


Haulage Volume and Route 


A6 The total amount of extractive material transported from the site in any annual 
return period shall not exceed 450,000 tonnes. The developer shall ensure the 
development does not exceed this limit. 


A7 Truck movements shall not exceed 90 loads (180 total movements in and out) in 
any one day. “Truck movements” includes truck and dog movements. The 
developer shall ensure the development does not exceed this limit. 


A8 The haul route for material shall be along Crescent Head Road and left into Macleay 
Valley Way. 


Life of Consent 


A9 The period during which the development may be carried out is limited to 30 years 
from the date of commencement notified under condition B17. This condition does 
not prevent the undertaking of rehabilitation works under condition A10 after the 
expiration of 30 years. 


Site Rehabilitation 


A10 At the expiration of the consent under condition A9, the developer shall remove all 
buildings and facilities associated with the development from the land and 
rehabilitate the site in accordance with the EIS: section 2.14 and Appendix C.  
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B. PRIOR TO COMMENCEMENT OF OPERATIONS UNDER THIS CONSENT 


Construction Management Plan 


B1. The developer shall submit to Council a Construction Management Plan for the 
relocated site access road and reduced quarry footprint in accordance with 
condition A2. The plan is to include survey accurate positioning of the quarry 
footprint and access road, engineering design details, construction methods, 
sediment and erosion control, noise management measures and dust management 
measures and an estimated construction period. Works are not to commence until 
Council is satisfied that the Construction Management Plan is in accordance with 
the conditions of this consent. 


Habitat Offset 


B2. Prior to commencement of any clearing on site, the developer shall: 


a) obtain Council approval for a Vegetation Management Plan for the offset land. 
Condition B3 describes the requirements for the Vegetation Management Plan. 


b) register on the title of the land, at its cost, positive covenants for the 
implementation and maintenance of the Vegetation Management Plan referred to 
in condition B3. 


B3. The developer shall prepare a Vegetation Management Plan, to Council’s 
satisfaction, that includes: 


a) Pre-clearing surveys of fauna and flora habitat by a qualified ecologist that 
includes: 


i. Mapping and marking of hollow-bearing trees that would require 
removal, 


ii. Mapping and marking any significant habitat features (large woody 
debris or hollow logs) for relocation into adjacent habitat areas, 


iii. Inspections of habitat trees for resident fauna, including inspections of 
hollows, nests and under exfoliating bark, 


iv. Active searches for reptiles, including checking of exfoliating rock, rock 
crevices and woody debris within the quarry footprint, 


v. Surveys for threatened plants in areas of potentially suitable habitat. 
Target species to include: 


 Hairy-joint Grass (Arthraxon hispidus), 


 Leafless Tongue Orchid (Cryptostylis hunteriana), 


 White-flowered Wax Plant (Cynanchum elegans), 


 Euphrasia argute, 


 Clear Milkvine (Marsdenia longiloba), 


 Milky Silkpod (Parsonsia dorrigoensis), 


 Austral Toadflax (Thesium australe), 
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vi. Protocols to protect any identified threatened plants from construction 
works whilst appropriate mitigation options are assessed, 


vii. Consideration of feasibility of site/species specific mitigation 
techniques, including seed collection/cuttings, 


viii. All other measures detailed in section .5.4 of the EIS (GHD February 
2014). 


b) Implementation of measures and protocols identified in the pre-clearing surveys, 


c) Protective fencing or barriers to ensure no incursions of construction or quarrying 
activities into the koala habitat offset area, 


d) A vegetation condition assessment of the koala habitat offset land, clearly 
identifying the areas of retained habitat and areas requiring replanting. 


e) In respect to the retained habitat areas, the Vegetation Management Plan shall 
include: 


i. Boundary fencing and/or other necessary measures to prevent access 
and use by recreational vehicles and other potentially damaging 
activities undertaken on site, 


ii. A comprehensive weed management plan, 


f) In respect to the land to be revegetated: 


i. pre-revegetation forest cover and composition; 


ii. post-revegetation forest cover and composition targets; 


iii. the species to be planted (all should be endemic natives not 
horticultural hybrids), number of trees/plants to be planted, location 
and density of replanted vegetation; 


iv. PKFTs seedlings must be of a minimum size and maturity to best 
ensure survival. Any loss of seedlings within the agreed maintenance 
period must be replaced by the developer. 


v. details of the sourcing of all seedlings (demonstrating local seedstock 
has been used); 


vi. bush regeneration methods, timeframes and objectives; 


vii. a schedule of management, monitoring and maintenance activities to 
ensure establishment and ongoing protection and management of 
replanted vegetation; 


viii. the length of proposed monitoring and management periods, the 
timing of key milestones, and reporting requirements; 


ix. provisions for planting mortality replacements; and 


x. responsible parties for undertaking and funding all works and 
activities included in the plan. 


g) In respect to hollow bearing tree/habitat tree clearance: 
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i. Incorporation into the Vegetation Management Plan, the number and 
location of suitable nesting boxes required to mitigate the number of 
hollows to be lost, at a rate not less than 1 to 1, 


ii. Installation of the nesting boxes prior to removal of hollow bearing 
trees and in no case, no later than 12 months after commencement 
of consent. 


Vegetation Protection Works 


B4. Prior to any clearing of the site, the developer shall: 


a) install a protective barriers/measures identified in the Vegetation Management 
Plan between existing vegetation and all quarry operations. The barrier shall be 
sufficient to prevent accidental incursions beyond the existing extent of quarry 
operations.  


b) Submit to Council a survey prepared by a registered surveyor identifying the 
location of the barrier. Council shall inspect the location of the barrier to 
determine if the barrier is correctly located and may instruct the developer to 
move the barrier if it is considered that the barrier does not protect any area of 
existing vegetation. The developer shall relocate the barrier where directed and 
submit a revised survey to Council. 


c) The developer shall be responsible for ensuring no incursions into the protected 
vegetation areas including instructing all operators on site to remain within the 
permitted area.   


Construction Certificate Application 


B5. The developer shall submit a Construction Certificate application for the proposed 
weighbridge, site office, car park and amenities buildings and noise mitigation 
walls. 


Noise mitigation walls located closer than 6m to the Crescent Head Rd frontage 
shall not exceed 1.8m in height. For noise walls greater than 6m from Crescent 
Head Rd and exceed 1.8m in height the walls are be setback a minimum of 1.0m 
from the lot boundary. Finished surface details are to be submitted to Council for 
approval and are to be a dress finish with earthy or muted tones.  


A Long Service Levy must be paid to the Long Service Payments Corporation, based 


on the cost of the work and currently 0.35% of the cost. This is a State Government 


Levy and is subject to change. Payments may be made at Council’s Administration 


Office. Cheques are to be made payable Council. 


Acceptable Means to Weigh Material Hauled from the Site 


B6. If haulage of extractive material from the site under this consent is to commence 
prior to the construction of the weighbridge, the developer shall provide an 
alternative suitable means to weigh all material hauled from the site. Details are to 
be submitted to Council for approval prior to commencement of haulage. Loader 
scales are to be regularly tested for calibration. Test reports and certification of the 
loader scales or weighbridge are to be submitted to Council with the annual return. 
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Road Works 


B7. The developer shall construct the following road works prior to commencement of 
truck movements associated with the development. The works are to be at the full 
cost of the developer. The developer is to submit an application under section 138 
of the Roads Act 1993 and gain Council approval before undertaking the works. All 
works are to be undertaken in accordance with a Traffic Management Plan 
approved by Council. 


a) Upgrade of the intersection of the internal access road with Crescent Head Road 
to an intersection type Austroads CHR(S) and BAL, including sealing the northern 
gravel shoulder, signage, linemarking, alignment markers, and clearing of 
vegetation to improve sight distance, 


b) Relocation of the existing bus stop on the north side of Crescent Head Road to a 
preferred location determined in consultation with the local bus company, 


Road Safety Audit: Truck Management Plan and Drivers’ Code of Conduct 


B8. The developer shall engage a relevantly qualified traffic engineer to: 


a) prepare a Road Safety Audit for the haulage route to identify safety risks in areas 
of higher level of activity (residential areas and school zones). This is to include a 
review of bus stops to assess geometric constraints that limit sight distance, 
vegetation requiring removal and warning signs where relocation is impractical 
and undertake any identified works and implement the required works in 
consultation with the local bus company, and 


b) prepare a Truck Management Plan and Drivers’ Code of Conduct based on the 
findings of the Road Safety Audit to ensure that trucks associated with the 
development adhere to the approved haulage route, operating hours for travel to 
and from the site, and other measures including travelling speeds, reducing traffic 
noise levels, maintaining appropriate distances between haul trucks, traffic safety 
consciousness and courteousness.  


Environmental Management Plan 


B9. The developer shall prepare and implement an Environmental Management Plan 
for the development to the satisfaction of Council. The Plan must: 


a) Be submitted to Council for approval prior to commencement of operations under 
the consent, 


b) Be prepared by a suitably qualified and experienced expert, 
c) Identify the statutory approvals that apply to the development, 
d) Describe the role, responsibility, authority and accountability of all key personnel 


involved in the environmental management of the development, 
e) Describe the procedures that would be implemented to: 


i) Keep the local community and relevant agencies informed about the operation 
and environmental performance of the development, 


ii) Receive, handle, respond to, and record complaints, 
iii) Resolve any disputes that may arise, 
iv) Respond to any non-compliance, 
v) Respond to emergencies, and 
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f) include the implementation of the following operational conditions of this 
consent including: 


i) Operation of plant and equipment, 
ii) Hours of operation, 
iii) Requirements of any licences, 
iv) Water quality management, 
v) Air quality management, 
vi) Noise management, 
vii) Blasting Impacts management, 
viii) Truck Management including Code of Conduct for haulage drivers, 
ix) Ecological management including vegetation management and habitat 


offset revegetation, 
x) Weed management, 
xi) Greenhouse gas management, 
xii) Waste management, 
xiii) Cultural heritage management, 
xiv) Hazards and risk management, 
xv) Complaints management, 
xvi) Management of records of haulage amounts, 
xvii) Rehabilitation preparation and management, 


g) Incorporate the recommendations identified in chapter 6 of the EIS and 
summarised in Table 6-1, and the recommendations in the supplementary report 
titled “Greenhouse Assessment Proposed Expanded Quarry” (GHD July 2014). 


B10. Preparation of the Environmental Management Plan shall: 


a) Have regard to the Guideline for the Preparation of Environmental Management 
Plans prepared by the Department of Planning and Infrastructure, 2004, 


b) include the monitoring and reporting requirements of the conditions of consent.   


Limit of Quarry Operations 


B11. The limit of the quarry footprint, including all proposed vegetation clearing, 
stockpiling, access road and site facilities, as identified in the approved quarry plan, 
shall be clearly marked on site using durable pegs or other markers and shall 
remain in place for the life of the consent. The developer shall ensure all 
contractors and employees on the site are made aware of the boundary markers 
and that no works extend beyond the markers. 


Initial Environmental Management Works 


B12. Prior to commencement of site operations, all initial environmental management 
works identified in the approved Environmental Management Plan and identified as 
being required prior to commencement of works shall be completed including: 


a) Vegetation protection works, 
b) Sediment and erosion control works, 
c) Water quality management measures, 
d) Dust suppression measures, 
e) Acoustic barriers. 







Kempsey Shire Council 
Development Application  T6-14-67 


Extractive Industry 


204 Crescent Head Rd South Kempsey 


 


Blueprint Planning Consultants 


50 


B13. Provision of toilet facilities at the rate of one toilet for every 20 persons or part 
thereof employed at the site. Each toilet must be an approved temporary chemical 
closet or there must be a licenced on site effluent disposal system installed. 
Application is to be made to Council under section 68 of the Local Government Act 
1993 for the installation of an on site effluent disposal system. 


Utilities and Services 


B14. Utilities, services and other infrastructure potentially affected by construction and 
operation shall be identified prior to construction to determine requirements for 
access to, diversion, protection, and/or support.  Consultation with the relevant 
owner and/or provider of services that are likely to be affected by the Development 
shall be undertaken. The cost of any such arrangements shall be borne by the 
developer. 


Site Rehabilitation Sinking Fund 


B15. The developer shall engage a relevantly qualified person to estimate the costs of 
works associated with the implementation of the site rehabilitation plan in 
accordance with condition A10. The developer shall establish in conjunction with 
the land owner a rehabilitation sinking fund to ensure funds are set aside over the 
life of the quarry sufficient to implement the site rehabilitation plan. Proof of the 
establishment of the sinking fund is to be provided prior to commencement of 
operations. 


Certification that Works Required Prior to Commencement Have Been Completed 


B16. The developer shall provide to Council written certification from relevant experts 
confirming that all consent conditions required to be satisfied prior to 
commencement of operations have been so satisfied.    


B17. The developer shall notify Council in writing of the commencement date of 
operations under this consent. Council will provide written confirmation of the 
lapsing date for quarry operations under this development consent. 


C. OPERATIONAL CONDITIONS 


Operation of Plant and Equipment 


C1. The developer shall ensure that all plant and equipment used on site are 
maintained in a proper and efficient condition; and operated in a proper and 
efficient manner. 


Hours of Operation 


C2.  


a) Hours of operation shall be limited to the hours set out in the table to this 
condition. 
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Days Hours 


Blasting Monday to Friday  9am-3pm 


Drilling Monday to Friday  7am-6pm 


 Saturday  8am-1pm 


Crushing and Screening within Quarry Pit  Monday to Friday  7am-6pm 


  Saturday  8am-1pm 


Stockpiling and Loading Monday to Friday  7am-6pm 


  Saturday  8am-1pm 


Transport (empty trucks in) Monday to Friday  7am-6pm 


  Saturday  8am-1pm 


Transport (loaded trucks out)  Monday to Friday  7am-6pm 


  Saturday  8am-1pm 


Staff Maintenance and Servicing of Plant 
and Equipment Onsite As required   


Emergency As required   


 


General Terms of Approval – Environment Protection Authority and NSW Office of 


Water 


C3. The development shall be carried out in accordance with: 


a) an Environmental Protection Licence issued by the Environment Protection 
Licence and in accordance with the General Terms of Approval attached in 
Annexure A to this consent. 


b) any controlled activity approval issued by the NSW Office of Water and in 
accordance with the General Terms of Approval attached in Annexure B to this 
consent. 


The developer shall submit copies of licences and approvals to Council within 1 


month of receipt and shall provide copies to Council of annual return documents 


submitted to the EPA in accordance with the licence.  


Water Quality 


C4. The developer shall: 


a) Implement sediment and erosion control measures for the quarry footprint, all 
internal roads, parking areas and any other site facilities. Measures are to be 
implemented in accordance with Managing Urban Stormwater Soils and 
Construction – Volume 2e Mines and quarries (DECC, 2008). 


b) Ensure no works are undertaken within 40m of the unnamed watercourse within 
the site without a controlled activity approval under the Water Management Act 
2000. 


Air Quality  


C5. The developer shall: 


a) Bitumen seal, in accordance with the current Austroad Design Guide and industry 
standards, the full length of the access road to the current floor level prior to 
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commencement of haulage operations, 
b) Implement dust mitigation measures described in section 5.4.8 of the EIS 


including water sprays on crushing and screening plant and haul truck routes, 
c) ensure dust emissions at any offsite residential receiver do not exceed the 


following criteria: 


Pollutant Averaging period  Criterion 


PM10  24 hours  50 ìg/m3  


Annual  30 ìg/m3  


TSP  Annual  90 ìg/m3  


Dust deposition (insoluble fraction)  Annual  2 g/m2/month*  
* Maximum Increment. Maximum allowable cumulative impact of 4 g/m2/month 


d) Undertake compliance dust emissions monitoring of PM10, TSP and dust 
deposition levels during the initial 3 months of operation to verify if the modelled 
levels are confirmed and submit a report on the results to Council within 1 month 
of the 3 month period.  


e) Respond to any complaint from a resident at the nearest residential receivers R1, 
R2, R3, R4, R5, R6, R9, R10 and 21 identified in the EIS and at the dwelling on Lot 
12 DP 1157615, that dust emissions at the residential receiver exceed any of the 
criteria, by undertaking monitoring of PM10, TSP and dust deposition levels at the 
receiver location and shall provide a copy of a report on the results to the 
complainant within 3 months of receiving the complaint. 


f) Identify and implement additional mitigation measures if the results of monitoring 
identify that the dust emissions exceed any of the criteria at any residence. Quarry 
operations are to cease or be modified until additional mitigation measures are 
installed to ensure continuous compliance with the criteria.  


C6. Where a complainant under condition C5 e) receives from the developer a copy of a 
report of dust emissions monitoring that reveals any of the criteria are exceeded at 
the residential receiver, the landowner may, within 90 days of receiving the report, 
give a written request to the developer to: 


a) Install mitigation measures on the landowner’s land. If agreement is reached in 
writing between the land owner and the developer, the developer is to install the 
mitigation measures at the developer’s cost, or 


b) Purchase the owner’s land in accordance with condition C11. 


Noise Management 


C7. The developer shall: 


a) Implement noise mitigation measures described in section 5.3.4 of the EIS 
including noise barriers adjacent to crushing and screening plants, compliance 
with the approved hours of operation, minimising materials dropping heights into 
or out of trucks, selection of equipment to minimise noise emissions, fitting of 
equipment with silencers and maintaining in good working order, removal of 
machinery producing noise in excess of normal industry standards and reducing 
the annoyance from reversing alarms as far as possible, 


b) Ensure noise levels do not exceed an L Aeq (15 minute) noise emission criterion of 
38dB(A) for residential receivers R4, R5, R6, R9, R10 and R11 as identified in the 
EIS. During an initial interim construction phase, that shall not exceed four weeks, 
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the criterion is 43dB(A), 
c) Undertake compliance noise monitoring in accordance with the EPA licence 


requirements and submit a copy of the report to Council at the same time as 
submitting to the EPA, 


d) Respond to any complaint from a resident at the nearest residential receivers R4, 
R5, R6, R9, R10 and R11 identified in the EIS, that noise levels at the residential 
receiver exceed the specified criterion, by undertaking noise level monitoring and 
shall provide a copy of the report on the results to the complainant within 3 
months of receiving the complaint, 


e) Identify and implement additional mitigation measures if the results of noise 
monitoring identify that the noise criterion is exceeded at any residence. Quarry 
operations are to cease or be modified until additional mitigation measures are 
installed to ensure continuous compliance with the criteria. 


C8. Where a complainant under condition C7 d) receives from the developer a copy of a 
report of noise monitoring that reveals noise criterion is exceeded at the residential 
receiver, the landowner may, within 90 days of receiving the report, give a written 
request to the developer to: 


a) Install noise mitigation measures on the landowner’s land. If agreement is 
reached in writing between the land owner and the developer, the developer is to 
install the noise mitigation measures at the developer’s cost, or 


b) Purchase the owner’s land in accordance with condition C11. 


Blasting Impacts 


C9. The developer shall: 


a) Prepare dilapidation surveys of all properties within 250m of the proposed quarry 
footprint prior to undertaking any blasting on site. Any damage caused by blasting 
shall be rectified at the cost of the developer. A copy of the dilapidation surveys 
and an insurance policy that covers the potential cost of any rectification works 
shall be submitted to Council prior to any blasting. The insurance cover shall be a 
minimum of $10 million. 


b) Implement blasting mitigation measures described in the Blast Management Plan 
& Control report by Heilig and Partners dated July 2014. 


c) Prior to any blasting for quarrying purposes, a series of single hole blast trials shall 
be completed to define the vibration-distance and overpressure-distance 
relationships for the site. A report prepared by a relevant expert shall be 
submitted to Council analysing the results compared with the predicted results of 
the Heilig Report. If there is a variation between the predicted results and the 
actual results, a revised model is to be prepared that identifies quarry design 
modifications required to achieve compliance with the criteria specified in 
paragraph e) and f) of this condition.  


d) No blasting shall occur within 250m of any residence until a detailed monitoring 
program for both vibration and air overpressure levels is completed.  The design 
of any blasting within 250m of any residence shall be in accordance with a Blast 
Management Plan based on the results of monitoring and demonstrating that 
environmental compliance will be achieved.   


e) Ensure the airblast overpressure level from blasting operations must not exceed 
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115 dB (Un Peak) for more than 5% of the total number of blasts during each 
reporting period; and 120 dB (Un Peak) at any time, measured at the nearest 
residential receivers R1, R2, R3, R4, R5, R6, R9, R10 and R21 as identified in the EIS 
and at the dwelling on Lot 12 DP 1157615. 


f) Ensure the ground vibration peak particle velocity from blasting operations must 
not exceed 5mm/s for more than 5% of the total number of blasts carried out 
during each reporting period; and 10 mm/s at any time measured at the nearest 
residential receivers R2, R9 and R10 as identified in the EIS. 


g) Notify sensitive receptors prior to any planned blasting events. 
h) Implement measures for dust and flyrock suppression for each blast. 
i) Monitor each blasting event and shall provide a report on the results to the land 


owners of the nearest residential receivers R1, R2, R3, R4, R5, R6, R9, R10 and R21 
and the dwelling on Lot 12 DP 1157615, within 1 month of the event. 


General Requirements for Monitoring 


C10. All monitoring of noise, air quality and blasting events and subsequent reporting 
shall be undertaken by an independent consultant with the appropriate 
qualifications and industry registration. The cost of monitoring and reporting is to 
be met by the developer. 


Environmental Performance Conditions: Acquisition Upon Request 


C11.  


a) This condition acknowledges that it is the developer’s responsibility to comply 
with the noise, air quality and blasting standards in conditions C5, C7 and C9 but 
recognises that breaches may occur due to a range of reasons and that land 
owners of the nearest residential receivers may be significantly affected by 
multiple breaches of noise, air quality and blasting standards. 


b) Where a land owner of a property listed in Table 1 to this condition receives 
reports provided in accordance with condition C5 e), C7 d) or C9 i) that confirm 
environmental performance criteria have been exceeded on three or more 
occasions within any 2 year period the land owner may require the developer to 
acquire the land owner’s land in accordance with the acquisition procedure 
detailed in this condition by giving written notice to the developer. 


c) Within three (3) months from receiving a written request from the land owner 
with acquisition rights as determined in b) above, the developer must make a 
binding written offer to the land owner based on: 
i) the current market value of the land owner’s interest in the land at the date 


of the written request, as if the land was unaffected by the development the 
subject of this consent, having regard to:- 
(1) the existing use and permissible use of the land in accordance with the 


applicable environmental planning instruments at the date of the 
written request to purchase the property; 


(2) presence of improvements on the land and/or any approved building or 
structure which has been physically commenced at the date of the land 
owner’s written request, and is due to be completed subsequent to that 
date, but excluding any improvements that have resulted from the 
implementation of any conditions of this consent; 


ii) the land owner’s reasonable compensation for disturbance at the time of 
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acquisition pursuant to this condition including:- 
(1) legal costs reasonably incurred by the persons entitled to compensation 


in connection with the acquisition of the land, 
(2) valuation fees reasonably incurred by those persons in connection with 


the acquisition of the land, 
(3) financial costs reasonably incurred in connection with the relocation of 


those persons (including legal costs but not including stamp duty or 
mortgage costs),  


(4) stamp duty costs reasonably incurred (or that might reasonably be 
incurred) by those persons in connection with the purchase of land for 
relocation (but not exceeding the amount that would be incurred for 
the purchase of land of equivalent value to the land acquired), 


(5) financial costs reasonably incurred (or that might reasonably be 
incurred) by those persons in connection with the discharge of a 
mortgage and the execution of a new mortgage resulting from the 
relocation (but not exceeding the amount that would be incurred if the 
new mortgage secured the repayment of the balance owing in respect 
of the discharged mortgage), 


(6) any other financial costs reasonably incurred (or that might reasonably 
be incurred), relating to the actual use of the land, as a direct and 
natural consequence of the acquisition. 


d) In the event that the developer and the land owner cannot agree (within six (6) 
weeks of the written offer to the landowner), on the acquisition price referred 
above and/or the terms of the acquisition, then either party may refer the matter 
to the President of the NSW Division of the Australian Property Institute who is to 
appoint a qualified, independent valuer, or Fellow of the Institute, to consider 
submissions from both parties, and determine a fair and reasonable acquisition 
price for the property and/or terms upon which the property is to be acquired. 


e) Within fourteen (14) days of receiving the independent valuer's determination, 
the developer must make a written offer to purchase the property at a price not 
less than the independent valuer's determination. 


f) If the land owner refuses to accept the offer within six (6) months of the 
developer's offer, the developer's obligations to acquire the property shall cease. 


g) The developer shall bear the costs of any valuation or survey assessment required 
by the independent valuer, Fellow of the Institute, and all relevant costs 
associated with determination of the acquisition price incurred through the 
processes referred to above. 


Table 1: Land subject to acquisition upon request 


R1 in EIS Lot 13 DP 1157615 


R2 in EIS Lot 2 DP 598164 


R3 in EIS Lot 1 DP 568531 


R4 in EIS Lot 210 DP 863875 


R5 in EIS Lot 211 DP 863875 


R6 in EIS Lot 222 DP 1045027 
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R9 in EIS Lot 445 DP 813607 


R10 in EIS Lot 1 DP 730141 


R21 in EIS Lot 86 DP 631227 


Dwelling on Lot 12 DP 1157615 Lot 12 DP 1157615 


Truck Management  


C12. The developer shall adopt and enforce the Truck Management Plan and Drivers’ 
Code of Conduct required by condition B8. for drivers  


C13. Vehicle wash down areas and other measures shall be provided to minimise 
tracking of soil and particulates from the site. 


Ecological Management 


C14. The development shall comply with the Vegetation Management Plan approved 
under condition B3. 


C15. The developer shall engage a relevantly qualified ecologist to undertake ecological 
condition assessment of the watercourse and riparian area on an annual basis to 
identify any impacts resulting from the quarry operation. Where impacts are 
identified, the annual report is to include recommendations for remedial works to 
address the impacts and the timeframe to be undertaken.  The remedial works 
are to be implemented and the results are to be reported in the following annual 
report.  


Weed Management 


C16. Measures shall be implemented to prevent the spread of weeds including 
identification surveys, hygiene procedures for equipment, footwear and clothing, 
weed disposal protocols and other site management measures.  


Greenhouse Gas Management 


C17. The developer shall: 


a) implement measures to reduce the consumption of fuel through optimisation of 
operational activities and logistics, the use of more efficient plant and vehicles 
and a fuel management strategy, and 


b) investigate opportunities for the use of biodiesel and implement any 
recommendations as a result of the investigations. 


Waste Management 


C18. Measures shall be implemented to manage waste in accordance with the 
requirements of the Waste Avoidance and Resource Recovery Act 2001, the 
Protection of the Environment Operations Act 1997, the OEH Waste Classification 
Guidelines 2009 and the “principles of waste management hierarchy” and the 
mitigation measures detailed in the EIS. 


Cultural Heritage Management 


C19. The developer shall provide all plant operators, that undertake initial ground 
disturbance within the site, with a cultural heritage induction to cover legislative 
requirements regarding Aboriginal cultural heritage, the importance of Aboriginal 
cultural heritage, an introduction on how to identify Aboriginal objects and the 
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procedure to be followed in the event that suspected Aboriginal material is 
uncovered within the site.  


C20. If suspected Aboriginal material is uncovered within the site, work in the 
surrounding area is to stop immediately and the developer shall stop work and 
notify the NSW Office of Environment and Heritage. The developer is bound to 
comply with its legislative requirements in respect to any Aboriginal material 
encountered on site. 


Hazards and Risks Management 


C21. The developer is to manage bushfire risks by engaging a relevantly qualified person 
to prepare a Bushfire Management Plan for the site. The developer shall implement 
the requirements of the Bushfire Management Plan at all times during the 
operation of the quarry. 


Community Relations 


C22. The developer shall erect a sign at the entrance of the quarry with the phone 
number and permanent site contact details so that complaints concerning the 
operation of the quarry can be received and addressed in a timely manner. 


C23. Records of all complaints and follow up actions are to be included in the annual 
report required by condition C25. 


Environmental Management Plan 


C24. The developer shall implement the Environmental Management Plan approved in 
accordance with condition B9. 


Monitoring and Annual Reporting 


C25. By the end of March each year, or other timing as may be agreed by Council (to 
coincide with EPA licence reporting requirements), the developer shall submit an 
annual report in accordance with the Environmental Management Plan required by 
condition B9.  Annual reports must review the environmental performance of the 
development including: 


a) A description of the development that was carried out in the previous year, and 
the development that is proposed to be carried out over the next year. 


b) A detailed topographic survey by a registered surveyor indicating surface levels of 


the extraction areas at the beginning and at the end of the reporting period.  


c) A comprehensive review of the monitoring results and complaints records of the 
development over the previous year, which includes a comparison of these results 
against the: 


i) the relevant statutory requirements, limits or performance measures/criteria; 


ii) requirements of any plan or program required under this consent; 


iii) the monitoring results of previous years; and 


iv) the relevant predictions in the EIS. 


d) Identification of any non-compliance over the last year, and describe what actions 
were (or are being) taken to ensure compliance. 
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e)  Identification of any trends in the monitoring data over the life of the 
development. 


f) Identification of any discrepancies between the predicted and actual impacts of 
the development, and analyse the potential cause of any significant discrepancies. 


g) A description of measures that will be implemented over the next year to improve 
the environmental performance of the development. 


C26. Annual reports shall be submitted to Council within 1 month of the end of the 
reporting period. 


C27. Monitoring and environmental reporting is to be completed by an independent and 
appropriately qualified person for each aspect of the environmental management 
plan.  


Contributions – Road Maintenance Levy 


C28. From the date of commencement of the operation identified in condition B17, the 
developer shall pay a cash contribution to Council at the rate of $0.19 per tonne 
(indexed as described below) of material extracted and transported from the land 
towards the upgrading and maintenance of Council’s road system in accordance 
with the following: 


a) Submission of a quarterly return to Council specifying the amount of material in 
tonnes extracted and transported within the previous three months. The quarterly 
return is to be submitted within fourteen days of the end of each period and is to 
be in the form of a Statutory Declaration given by the developer (or if the 
developer is a Corporation, by a Director of that Corporation) and is to include:- 


i) Copies of all invoices and Company records relating to the amount extracted, 
ii) Records of the weights recorded at the weigh bridge, or by any other approved 


method for weighing the material hauled, 
iii) Payment of the required contribution. 


b) Any payments received after the specified periods shall accrue interest at a daily 
rate equivalent to 10% per annum, or equivalent to Council’s current interest rate 
for late payment of annual Council rates, whichever is the lesser. 


c) The contribution rate shall be subject to indexation in accordance with the “Price 
Index of Materials Used in Building Other Than House Building”, as published by 
the Australian Bureau of Statistics or other approved system of indexation as may 
be adopted by Council from time to time. 


d) Council shall have the right to request and inspect all relevant records at any time, 
subject to prior written notice being provided by Council.  


Sinking fund for site rehabilitation 


C29. The developer shall: 


a) for the life of the quarry, maintain its obligation to contribute to the 
Rehabilitation Sinking Fund required by condition B15.  


b) submit to Council a copy of the bank statement for the Rehabilitation Sinking 
Fund, with every 4th quarterly return referred to in condition C28 to demonstrate 
that adequate funds are available for rehabilitation of the site. The developer shall 
ensure the site is rehabilitated at the end of the life of the quarry and shall not 
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release any of the sinking fund unless satisfied the site will be or has been 
rehabilitated in accordance with condition A10.   


Limit of Clearing and Quarry Operations 


C30. No works, activities or vegetation clearing shall occur outside of the marked 
boundary required by condition B11. 
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1. Introduction 
1.1 Purpose of this report 


NSW Quarry Services Pty Ltd (NSW Quarry Services) proposes to re-establish a hard rock 


quarry at Lot 1 DP 914805, Lots 14 and 16, DP 1157615 and Lots 186, 187, 189 DP 754400, 


Crescent Head Road, Kempsey, known as Church Hill Quarry. This Quarry is within the 


Kempsey Local Government Area (LGA). The quarry would be operated under a ‘profit a 


prende” (royalty) arrangement with the owner of the property – Kempsey Shire Council (KSC). 


This report has been prepared by GHD Pty Ltd to provide an assessment of greenhouse gas 


emissions associated with the proposal as an input to the environmental impact statement. 


NSW Quarry Services is the proponent of the proposal and the environmental impact statement 


is being prepared by GHD in accordance with the requirements of Part 4 of the NSW 


Environmental Planning and Assessment Act 1979 (the EP&A Act). 


The report addresses the requirements of the State Environmental Planning Policy (Mining, 


Petroleum Production and Extractive Industries) 2007. 


1.2 Proposal overview 


The proposal is for re-establishment of the quarry with a rate of extraction up to 450,000 tonnes 


per annum. The extraction rate is primarily required to meet the demands of the Roads and 


Maritime Services (RMS) Pacific Highway upgrade program. The quarry is well located to 


service the upgrade works between Port Macquarie and Nambucca Heads which is to take 


place over a timeframe of approximately 5 years. The upgrade is reported to require in the order 


of 8,600,000 tonnes of imported material. The quarry would also continue to supply material to 


the local market. 


To provide the required material, the area of the quarry would need to be extended to 


approximately 9.02 hectares and about 17 m below the current floor level. It is estimated that 


the quarry would have an available resource of 4,000,000 tonnes which would allow extraction 


for a period of between 20 and 30 years, depending on demand. 


1.3 Location of the proposal 


Church Hill Quarry is located at Lot 1 DP 914805, Lots 14 and 16, DP 1157615 and Lots 186, 


187, 189 DP 754400, Crescent Head Road, Kempsey. This Quarry is within the Kempsey Local 


Government Area (LGA). 
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Figure 1.1 Proposal site location 


1.4 Scope and structure of the report 


The scope of the greenhouse gas assessment was to quantify emissions associated with 


construction activities and quarry operation (including downstream emissions) of the 


development. 


The following scopes of emissions were considered: 


 Scope 1: Emissions from direct energy use 


 Scope 2: Indirect energy use from imports and exports of electricity, heat or steam 


 Scope 3: Limited to emissions associated with Scope 1 and 2 emissions and downstream 


emissions from the transportation of material from the quarry. 


The methodology used to estimate the greenhouse gas emissions associated with the proposal 


and all assumptions are outlined in Section 3. 


The greenhouse gas emissions associated with the proposal are summarised in Section 4. 


The impact of the proposal on greenhouse gas emissions is discussed in Section 5 and 


potential mitigation measures are provided in Section 6. 


1.5 Abbreviations 


Table 1.1 contains some of the key acronyms and abbreviations adopted within this report. 


Table 1.1. Acronyms and abbreviations 


Acronyms Definition 


CFI Carbon Farming Initiative 


CH4 Methane 


CO2 Carbon dioxide 


CO2-e Carbon dioxide equivalent 







 


GHD | Report for NSW Quarry Services Pty Ltd - Proposed Expanded Quarry, Crescent Head Road, Kempsey, 


22/17047 | 5 


Acronyms Definition 


Defra The United Kingdom Department for Environment, Food and Rural 
Affairs 


DGR Director-General’s Requirements 


EEO Energy Efficiency Opportunities 


EP&A Act Environmental Planning and Assessment Act 


EPA Environment Protection Authority 


GHD GHD Pty Ltd 


GHG Greenhouse Gas 


GWP Global Warming Potential 


HFCs Hydrofluorocarbons 


LGA Local Government Area 


N2O Nitrous oxide 


NGERS The National Greenhouse and Energy Reporting Scheme 


NSW New South Wales 


PFCs Perfluorocarbons  


RMS Roads and Maritime Services 


SF6 Sulphur hexafluoride 


UNFCCC United Nations Framework Convention on Climate Change 
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2. Existing environment 
2.1 Australian, New South Wales and global greenhouse gas 


emissions 


The Commonwealth Department of the Environment estimates annual greenhouse gas 


emissions for Australia to fulfil reporting requirements of the United Nations Framework 


Convention on Climate Change (UNFCCC) and the Kyoto Protocol. The latest breakdown of 


Australia’s GHG emissions by state and territory was published by the Department of 


Environment for 2011/12 (Department of Environment, 2014). 


Australia’s and New South Wales’ total greenhouse gas emissions for 2011/12 were estimated 


as 554.6 million tonnes of carbon dioxide equivalent (Mt CO2-e) and 154.7 Mt CO2-e 


respectively. The major emission sources for New South Wales were fuel combustion for 


stationary energy purposes and fuel combustion for transport purposes. 


In 2010, global GHG emissions for Annex 1 Parties to the United Nations Framework 


Convention on Climate Change were 23 gigatons of carbon dioxide equivalent (Gt CO2-e) 


(UNFCCC, 2013). 


2.2 Key legislation 


Key Commonwealth legislation relevant to the proposal at the time of the assessment includes 


the following: 


 Clean Energy Act 2011. The Clean Energy Act introduced a carbon pricing mechanism 


that has a broad coverage from commencement, encompassing the stationary energy 


sector, transport, industrial processes, non-legacy waste and fugitive emissions. The 


carbon pricing mechanism commenced on 1 July 2012, with a fixed price for the first 


three years, after which the carbon price will transition to a fully flexible price under an 


emissions trading scheme, with the price determined by the market. 


 National Greenhouse and Energy Reporting Act 2007. The National Greenhouse and 


Energy Reporting Scheme (NGERS) applies to facilities that emit over 25,000 t CO2-e per 


year or consume more than 100 TJ of energy or corporations that emit over 50,000 t CO2-


e per year or consume more than 200 TJ of energy. These thresholds relate to Scope 1 


and Scope 2 emissions. 


 Energy Efficiency Opportunities Act 2006. The Energy Efficiency Opportunities (EEO) 


program requires businesses to identify, evaluate and publicly report cost effective energy 


saving opportunities. Participation in EEO is mandatory for corporations that use more 


than 0.5 PJ of energy per year.  


 Carbon Credits (Carbon Farming Initiative) Act 2011. The Carbon Farming Initiative (CFI) 


has been developed to give farmers, forest growers and landholders the ability to 


generate accredited domestic offsets for access to domestic voluntary and international 


carbon markets.  


The implications of the above legislation would need to be determined during detailed design 


when the resource extraction schedule has been determined. Assessing the implications of the 


above legislation is not required for this greenhouse gas assessment. 
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3. Methodology 
3.1 Overview 


A greenhouse gas assessment was undertaken to estimate the greenhouse gas emissions due 


to the proposed expansion and operation activities. 


The greenhouse gas assessment was prepared in accordance with the general principles of: 


 The Greenhouse Gas Protocol, A Corporate Accounting and Reporting Standard, 


Revised Edition, developed by the World Resource Institute and the World Business 


Council for Sustainable Development (GHG Protocol) 


 The Commonwealth National Greenhouse and Energy Reporting (Measurement) 


Determination 2008 


 The Commonwealth Department of Industry, Innovation, Climate Change, Science, 


Research and Tertiary Education (DIICCSRTE) National Greenhouse Accounts (NGA) 


Factors, July 2013 (DIICCSRTE, 2013). 


These are considered to represent current good practice in Australian greenhouse gas 


accounting. 


3.2 Boundary of assessment 


The greenhouse gas assessment has considered emissions from the major emission sources 


during construction and operation activities as follows: 


Construction emission sources: 


 Fuel consumption during construction activities 


 Vegetation removal. 


Operation emission sources: 


 Fuel consumption during operation of the plant 


 Transport of product off site. 


3.3 Greenhouse gases considered 


The greenhouse gases and associated global warming potential (GWP) considered in this 


assessment are listed in Table 3.1. The GWPs were sourced from the NGA Factors July 2013.  


Table 3.1 Greenhouse gases and 100 year global warming potentials 


Greenhouse gas Global warming potential  


Carbon dioxide (CO2) 1 


Methane (CH4) 21 


Nitrous oxide (N2O) 310 


Hydrofluorocarbons (HFCs) 140 – 11,700 


Perfluorocarbons (PFCs) 6,500 – 9,200 


Sulphur hexafluoride (SF6) 23,900 


3.4 Emission scopes 


Emissions have been separated into Scopes 1, 2 and 3 in accordance with the GHG Protocol. 


These scopes are defined as follows: 
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1. Scope 1 emissions are greenhouse gas emissions created directly by a person or 


business from sources that are owned or controlled by that person or business. 


2. Scope 2 emissions are greenhouse gas emissions created as a result of the generation of 


electricity, heating, cooling or steam that is purchased and consumed by a person or 


business. These are indirect emissions as they arise from sources that are not owned or 


controlled by the person or business who consumes the electricity. 


3. Scope 3 emissions are greenhouse gas emissions that are generated in the wider 


economy as a consequence of a person’s or business’s activities. These are indirect 


emissions as they arise from sources that are not owned or controlled by that person or 


business but they exclude Scope 2. 


Scope 1 emissions are produced by the combustion of fuels such as diesel at the development 


site, and by vehicles and equipment which the proponent owns and has operational control 


over. Note that only the direct combustion of the fuels is considered as Scope 1 emissions.  


Scope 2 emissions arise from the consumption of electricity from the grid at the development 


site, in plant and equipment that is owned and operated by the proponent.  


Emissions arising from the extraction, processing and transportation and distribution of fuels 


and electricity are classified as Scope 3, since these activities are not within the operational 


control of the end user.  


All other emissions associated with the Project are defined as Scope 3, since they are produced 


outside the development site, and the proponent does not have operational control of the 


facilities from which they originate. 


3.5 Data collection and calculation procedures 


The calculation of greenhouse gas emissions for the proposal was based on the methodology 


detailed in the GHG Protocol and the relevant emission factors. The main sources of emission 


factors included: 


 The Commonwealth National Greenhouse and Energy Reporting (Measurement) 


Determination 2008 


 The Commonwealth Department of Industry, Innovation, Climate Change, Science, 


Research and Tertiary Education National Greenhouse Accounts (NGA) Factors, July 


2013 


 The United Kingdom Department for Environment, Food and Rural Affairs (Defra) 


Greenhouse Gas Conversion Factors 2014. 


 VicRoads, Greenhouse Gas Assessment Calculator for Road Projects. 


A spreadsheet model was specifically developed to estimate the greenhouse gas emissions for 


the proposal.  


When data was unavailable, assumptions and approximations were made to obtain a 


reasonable estimate of activity levels or emission factors. All assumptions are detailed in 


Section 3.7. 


All fuel consumption and emissions data was converted into quantities of carbon dioxide 


equivalent. The emission values have been summed to reach an estimate of the total 


greenhouse gas emissions for the project. 
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3.6 Exclusions from the assessment 


 Combustion of oils and greases in plant. These emissions were considered to be 


negligible compared with the emissions over the life of the proposal. 


 Emissions associated with the manufacture of minor consumables such as office 


supplies, cleaning products and personal protective equipment and the transportation of 


these consumables to site. These emissions were considered negligible compared to the 


overall emissions. 


 Leakage of hydrofluorocarbons from air conditioning units and refrigeration. These 


emissions were considered to be negligible compared with the emissions over the life of 


the proposal. 


 Wastewater treatment. These emissions were considered to be negligible compared with 


the emissions over the life of the proposal. 


3.7 Assumptions 


Assumptions used in estimating the activity levels and greenhouse gas emissions for the 


proposal are listed in Table 3.2. 


The assessment was based on emission factors available at the time of the assessment and 


future changes in emission factors were not considered. 


Table 3.2 Assumptions for the greenhouse gas assessment 


Parameter measured Assumptions 


Construction  


Vegetation removal Vegetation clearing emissions were calculated using 
the VicRoads Carbon Gauge Greenhouse Calculator 
assuming that the vegetation was dense mature forest 
(based on 6.97 ha of area of removal).  


Diesel consumed by plant and 
equipment 


The quantity of diesel consumed by plant and 
equipment for construction was estimated as 61 kL. 
EFs for diesel were sourced from the NGA Factors 
2013, Tables 3 and 40. 


Operation  


Diesel consumed by plant and 
equipment 


The quantity of diesel consumed by plant and 
equipment during operations was estimated as 4,159 
kL over a 20 year life of the facility based on typical 
fuel consumption rates of plant and estimated 
operating hours. 
EFs for diesel were sourced from the NGA Factors 
2013, Tables 3 and 40. 


Transportation of product off site Quantity of product transported from the quarry was 
estimated as 4.0 Mt over a 20 year life of the quarry 
(based on the resource estimate). 
It was assumed that product would be transported a 
maximum of 50 km from the quarry. 
EF for transportation was sourced from Defra 
conversion factors 2014 as the average for all heavy 
goods vehicles. 
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4. Potential impacts 
4.1 Construction and Operation 


Greenhouse gas emissions for the proposal were calculated based on emissions from fuel 


usage during construction and operation activities, emissions from vegetation removal during 


construction operations, and transport of product off site. 


Scope 1, 2 and 3 emissions for the proposal are summarised in Table 4.1. Emissions were 


based on the facility operating for 20 years. Greenhouse gas emissions were estimated to be 


approximately 37,531 t CO2-e over a 20 year life (approximately 1,877 t CO2-e per annum on 


average). The full inventory is provided in Appendix A. 


Emissions associated with the transportation product from the facility were estimated as the 


major source of emission for the proposal, followed by fuel consumption during operations, 


vegetation removal during construction and fuel consumption during construction. 


Table 4.1 Greenhouse gas emissions over the proposal life 


Emission source Scope 1 
emissions 


(t CO2-e) 


Scope 2 
emissions 


(t CO2-e) 


Scope 3 
emissions 


(t CO2-e) 


Total 
emissions 


(t CO2-e) 


Construction     


Vegetation removal during 
construction 


706 0 0 706 


Fuel consumed during 
construction 


164 0 12 176 


Operation      


Fuel consumed during operations 11,158 0 851 12,009 


Transportation of product off site 
(downstream emissions) 


0 0 24,640 24,640 


Project total 12,027 0 25,503 37,531 
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5. Impact assessment 
5.1 Construction and operation 


The proposal emissions were estimated to be approximately 37,531 t CO2-e over a 20 year life 


or approximately 1,877 t CO2-e per year.  


The proposal total emissions were estimated based on construction and operations activities for 


an estimated quarry resource of 4 million tonnes over a 20 year life. However, the annual 


extraction rate of materials from the quarry depends on the demand; particularly from the Pacific 


Highway upgrade works. It is expected that emissions from operation activities and product 


transport will be higher during the current highway upgrade works over the next 5 years, with a 


significant decrease once the Highway upgrade is complete. 


The proposal emissions are minor compared with Australia’s and New South Wales total GHG 


emissions. In 2011/12 Australia’s greenhouse gas emissions were estimated as 554.6 Mt CO2-e 


and New South Wales’ greenhouse gas emissions were 154.7 Mt CO2-e. The proposal 


emissions per annum would be approximately 0.001% of New South Wales’ total greenhouse 


gas emissions and 0.0003% of Australia’s total GHG emissions in 2010/11. Emissions during 


the first five years of operations could be as high as double the average annual emissions. 


These high emissions will still be minor compared with total emissions for NSW and Australia. 
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6. Recommendations 
6.1 Construction and operation 


The management of adverse impacts arising from the Project has been addressed according to 


the hierarchy of avoidance, mitigation and offsetting of adverse impacts. 


The consumption of diesel is a necessary requirement of the proposal. However, a reduction in 


the quantity of fuel consumed may be achievable through optimisation of operational activities 


and logistics. Optimisation of these activities may reduce the number of vehicles and/or trips 


required. This optimisation should be undertaken during the detailed project design and 


planning stage. 


A small reduction in fuel consumption may be achieved through the use of more efficient plant 


and vehicles. Modern vehicle and plant models are typically more fuel efficient than the older 


models. The use of more recent vehicles and plant models would need to be part of a wider fuel 


management strategy that incorporates project planning, logistics, driver education and 


maintenance as any fuel reduction due to more efficient models may be outweighed by poor 


management in other areas. 


The most significant greenhouse gas mitigation option for fuel-related emissions is likely to be 


the use of biodiesel. Biodiesel blends (diesel that has a percentage of the fuel replaced with 


biodiesel) may reduce greenhouse gas emissions due to fuel consumption; however, this is 


dependent on a number of factors including the origin of the biodiesel feedstock. 


When sourced from appropriate feedstocks, the reduction in emissions is approximately 


equivalent to the percentage of biodiesel in the blend (for example diesel with 20 percent 


biodiesel will reduce greenhouse gas emissions by approximately 20 percent). Opportunities for 


the use of biodiesel should be further investigated and used where possible on the proposal. 
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7. Conclusion 
The proposal emissions were estimated to be approximately 1,877 t CO2-e per year. It is 


expected that emissions will be higher during the current highway upgrade works over the next 


5 years, with a significant decrease once the Highway upgrade is complete. 


Emissions associated with the transportation product from the facility were estimated as the 


major source of emission for the proposal, followed by fuel consumption during operations, 


vegetation removal during construction and fuel consumption during construction. 


The emissions generated from the proposal are considered to be insignificant but could be 


further reduced through the implementation of several recommended mitigation measures. 


Recommendations to mitigate the generation of emissions include: 


 Optimisation of operational activities and logistics 


 Use of more efficient plant and vehicles   


 Use of biodiesel should be further investigated and used, where possible, on the 


proposal. 
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Appendix A – Greenhouse Gas Inventory 


 


 


CO2 


Emission 
Factor


CH4 


Emission 
Factor


N2O Emission 
Factor


Scope 1 
Emission Factor


Scope 2 
Emission 


Factor


Scope 3 Emission 
Factor


CO2 


Emissions
CH4 


Emissions
N2O 


Emissions
Scope 1 


Emissions
Scope 2 


Emissions
Scope 3 


Emissions Total Emissions


(Q) Units t CO2 / unit t CH4 / unit t N2O / unit t CO2-e / units t CO2-e / units t CO2-e / units t CO2-e / 
units


Units t CO2 t CH4 t N2O (t CO2-e) (t CO2-e) (t CO2-e) (t CO2-e)


Vegetation removal during construction 706 t CO2 1.00 0.0000 0.00000 1.000 0.00 0.00 1.00 t Q x EF 706 0 0 706 0 0 706
Fuel consumed during construction 61 kL 2.67 0.00 0.00 2.68 0.00 0.20 2.89 kL Q x EF 163 0 0 164 0 12 176
Fuel consumed during operations 4,159 kL 2.67 0.00 0.00 2.68 0.00 0.20 2.89 kL Q x EF 11,110 1 0 11,158 0 851 12,009
Transportation of product off site 4,000,000 tonnes 0.00 0.00 0.00 0.00 0.00 0.0062 0.01 t.km Q x EF 0 0 0 0 0 24,640 24,640


11,979 1 0 12,027 0 25,503 37,531


MethodEmission source
Value Total Emission Factor
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14 November 2014 


Tony Blue 
Blueprint Planning Consultants 
6 Braeroy Drive 
PORT MACQUARIE  NSW  2444 


Our ref: 22/17047
 16197  
Your ref:  
 


Dear Tony 


T6 14 67 - Proposed Church Hill Quarry, Crescent Head Road, Kempsey 
Koala Offset 


As outlined in the Flora and Fauna Impact Assessment (GHD, 2014), the proposed quarry would impact 


on 6.97 hectares of secondary (A) preferred Koala habitat. Under the Kempsey Comprehensive Koala 


Plan of Management (CKPoM), the proposal therefore triggers the requirement for an offset. Accordingly, 


the offset site would need to be at least 13.94 hectares in size and contain up to 6.97 hectares of 


preferred Koala habitat.  


The CKPoM also stipulates that the offset area is protected by a valid legally binding agreement and the 


agreement must include a Vegetation Management Plan (VMP), detailing how the area will be 


revegetated and maintained. 


To achieve the offset requirements, it is proposed to use the area surrounding the proposed quarry and 


Lot 16 DP 1157615 and Lot 189 DP 754400, as shown on the attached plan. A comparison of the offset 


proposal and the CKPoM requirements is presented in Table 1 below. 


Table 1 Offset Proposal Justification 


Requirement  Proposed 


a) Loss of koala habitat must be compensated via 
the securement of a corresponding measure of 
land that equates to no less than two times the total 
area to be affected by vegetation removal. Habitat 
Compensation should be undertaken on the same 
site as clearing where possible 


Removal of 6.97ha requires a 13.94ha offset site. 
The proposed offset is 21 ha in area and is on the 
same site or adjacent to the impact site. 


b) The Habitat Compensation Measures must take 
the form of a valid legally binding agreement 
between the proponent of the development and 
any person being the lawful owner of land. 


It is proposed to either: 


 re-classify the site to “Community Land”, or 


 establish protective covenants over the land 
under a S88B Instrument 


and 


 rezone it, as shown on the attached plan 
during the next LEP review.  


This would establish two layers of protection for 
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Requirement  Proposed 


the site in perpetuity.


c) For purposes of a) and b) above, the area to be 
secured as compensation must comprise no more 
than half existing preferred koala habitat, the 
remaining area comprising cleared or partially 
cleared land for revegetation purposes 


The area to the south consists of 14.8 ha of 
preferred koala habitat. The area shown in the 
attached plan surrounding the proposed quarry is 
6.2 ha. This area is partially cleared and will 
require revegetation. Although less than the 6.97 
ha required, the area south of the proposed quarry 
would also require some revegetation works.  


d) Secured existing preferred koala habitat must be 
at least of equivalent habitat value to koalas as that 
to be impacted by development. If the land to be 
secured is of a lesser quality to that subject to 
impact, enhancement of the secured existing 
habitat will also be required. 


Figure 4 and Table 5 of the Flora and Fauna 
Impact Assessment show that the area to be 
secured is of equal or better quality habitat than 
the area to be removed. It also contains areas of 
EEC. 


e) Cleared, or partially cleared land for revegetation 
purposes must be planted out with a species mix to 
establish a vegetation community (including an 
appropriate understorey, midstorey and overstorey) 
equivalent to the area being disturbed. The 
proportion of preferred koala feed trees in the 
vegetation community must be equivalent to that 
being disturbed, or 15%, whichever is the larger. 
Half of all replanted preferred koala feed trees must 
be tallowwood. 


The revegetation would be undertaken in 
accordance with a VMP which is to be approved 
by KSC. 


f) Areas being the subject of the compensation 
measures must be protected by a valid legally 
binding agreement, that ensures the protection of 
the habitat compensation area in perpetuity through 
the rezoning of land for habitat protection and/or 
the application of restrictive covenants on title. 
Development Consent must be conditional upon 
the agreement being in place (ie signed registered 
or otherwise as per the legal requirements of the 
relevant agreement) prior to any work related to the 
Development Application occurring on the site, or 
where the proposed development involves the 
erection of a building, prior to the release of the 
Occupation Certificate. 


It is proposed to either: 


 re-classify the site to “Community Land”, or 


 establish protective covenants over the land 
under a S88B Instrument 


and 


 rezone it, as shown on the attached plan 
during the next LEP review.  


This would establish two layers of protection for 
the site in perpetuity.. 


g) All costs associated with enacting the valid 
legally binding agreement, including funding and 
maintenance of the revegetation component, must 
be borne by the applicant. 


The costs associated with enacting the legally 
binding agreement will be borne by the applicant 
and land owner. 
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In summary the proposal has the following advantages: 


 At 21 hectares, it would secure a greater area than is required. 


 It is located directly adjacent to the site. 


 It includes preferred koala habitat that is in better condition than the vegetation to be removed, areas 


of endangered ecological communities and hollow bearing trees. 


 Some degraded areas exist within the offset site and these would be regenerated. 


 By either reclassifying the land as Community Land or establishing appropriate protective covenants 


under a S88B instrument and rezoning it to E2 and E3, there would be two layers of protection to 


ensure the offset is conserved in perpetuity. 


As the landowner, the attached letter from Council staff shows their support for the offset proposal and 


commitment to presenting a report to Council recommending: 


 The site is re-classified from ‘Operational Land’ to ‘Community Land’ or a protective covenant under 


S88B being established . 


 The site is rezoned, as shown on the attached plan, in the next review of Kempsey Local 


Environmental Plan 2013. 


In accordance with the CKPoM, NSW Quarries Pty Ltd are committed to: 


 Preparing a VMP for the offset site in accordance with the requirements in the CKPoM, prior to any 


clearing occurring and providing the VMP to Council for approval. 


 Achieving practical completion of the VMP within 12 months of clearing commencing. 


If the above proposal is supported, we understand this will be sufficient for the determination of the 


development application. 


If you would like any further information, please contact the undersigned. 


 


Sincerely 


GHD Pty Ltd 


 


Ben Luffman 
Senior Environmental Scientist/Planner 


02 6650 5600 


Attachment: Proposed Koala Offset and Rezoning Plan  


KSC Letter of Support 
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NSWGOVERNMENT


Department of
Primary Industries
Office of Water


The General Manager
Kempsey Shire Council
PO Box 3078
West Kempsey NSW 2440


Contact: Vanessa Sultmann
Phone: 02 6676 7382 - • o  mgt
Fax: 02 6676 7388
Email: Vanessa.Suftmann@water.nsw.gov.au
Our ref: 30 ERM2014/0274
Our file: 9057911
Your ref: DAT6-14-67


Attention: Ilija Susnja 30 April 2014


Dear Sir/Madam


Re: Integrated Development Referral — General Terms of Approval
Dev Ref: DAT6-14-67
Description of proposed activity: Extractive Industry
Site location: 204 Crescent Head Road, South Kempsey


I refer to your recent letter regarding an integrated Development Application (DA) proposed for
the subject property. Attached, please find the Office of Water's General Terms of Approval
(GTA) for works requiring a controlled activity approval under the Water Management Act 2000
(WM Act), as detailed in the subject DA.


Please note Council's statutory obligations under section 91A (3) of the Environmental Planning
and Assessment Act 1979 (EPA Act) which requires a consent, granted by a consent authority,
to be consistent with the general terms of any approval proposed to be granted by the approval
body.


If the proposed development is approved by Council, the Office of Water requests that these
GTA be included (in their entirety) in Council's development consent. Please also note the
following:


• The Office of Water should be notified if any plans or documents are amended and these
amendments significantly change the proposed development or result in additional works on
waterfront land (which includes (i) the bed of any river together with any land within 40
metres inland of the highest bank of the river, or (ii) the bed of any lake, together with any
land within 40 metres of the shore of the lake, or (iii) the bed of any estuary, together with
any land within 40 metres inland of the mean high water mark of the estuary).


• Once notified, the Office of Water will ascertain if the amended plans require review or
variation/s to the GTA. This requirement applies even if the proposed works are part of
Council's proposed consent conditions and do not appear in the original documentation.


• The Office of Water should be notified if Council receives an application to modify the
development consent and the modifications change any activities on waterfront land.


• The Office of Water requests notification of any legal challenge to the consent.


www.watennsw.gov.au Room 
2, 135 Murwillumbah Street MURWILLUMBAH 2484 : PO Box 796 MURWILLUMBAH NSW 2484


t + 61 2 66767380 I f +  61 2 66767388 I e information@water.nsw.gov.au I ABN 72 189 919 072
170912







As the controlled activity to be carried out on waterfront land cannot commence before the
applicant applies for and obtains a controlled activity approval, the Office of Water recommends
the following condition be included in the development consent:


"The Construction Certificate will not be issued over any part of the site requiring a
controlled activity approval until a copy of the approval has been provided to Council".


The attached GTA are not the controlled activity approval. The applicant must apply (to the
Office of Water) for a controlled activity approval after consent has been issued by Council and
before the commencement of any work or activity on waterfront land.


Finalisation of a controlled activity approval can take up to eight (8) weeks from the date the
Office of Water receives all documentation (to its satisfaction). Applicants must complete and
submit (to the undersigned) an application form for a controlled activity approval together with
any required plans, documents, the appropriate fee and security deposit or bank guarantee (if
required by the Office or Water) and proof of Council's development consent.


Application forms for the controlled activity approval are available from the undersigned or from
the Office of Water's website:
www.water.nsw.gov.au Water licensing Approvals Controlled activities


The application indicates that groundwater monitoring bores are to be installed. If the
monitoring bores will extract less than 1ML per year they will require a licence under Part 5 of
the Water Act 1912 prior to their installation unless they meet the definition of an "exempt
monitoring bore" under the Water Management (General) Regulation 2011.Attached, please
find the Office of Water's General Terms of Approval (GTA) for works requiring a licence for
monitoring bores.


The Office of Water requests that Council provide a copy of this letter to the applicant.


The Office of Water also requests that Council provides the Office of Water with a copy of the
determination for this development application as required under section 91A (6) of the
EPA Act.


Yours


Patrick Pahlow
Senior Water Regulation Officer
Office of Water - Water Regulation, North/North Coast







General Terms of Approval
for work requiring a controlled activity approval


under s91 of the Water Management Act 2000


Our Reference:
Site Address:
DA Number:
LGA:


30 ERM2014/0274
204 Crescent Head Road, South Kempsey
DAT6-14-67
Kempsey Shire Council


File No: 9057911


Number Condition


Plans, standards and guidelines


1 These General Terms of Approval (GTA) only apply to the controlled activities described in the plans
and associated documentation relating to DAT6-14-67 and provided by Council.
Any amendments or modifications to the proposed controlled activities may render these GTA invalid.
If the proposed controlled activities are amended or modified the NSW Office of Water must be notified
to determine if any variations to these GTA will be required.


2 Prior to the commencement of any controlled activity (works) on waterfront land, the consent holder
must obtain a Controlled Activity Approval (CAA) under the Water Management Act from the NSW
Office of Water. Waterfront land for the purposes of this DA is land and material in or within 40 metres
of the top of the bank or shore of the river identified.


3 The consent holder must prepare or commission the preparation of:
(i) Vegetation Management Plan
(ii) Works Schedule
(iii) Erosion and Sediment Control Plan


4 All plans must be prepared by a suitably qualified person and submitted to the NSW Office of Water for
approval prior to any controlled activity commencing. The plans must be prepared in accordance with
the NSW Office of Waters guidelines located at www.waternsw.gov.au/Water-Licensing/Approvals/default.aspx


(i) Vegetation Management Plans
(ii) Riparian Corridors
(iii) Outlet structures


5 The consent holder must (i) carry out any controlled activity in accordance with approved plans and (ii)
construct and/or implement any controlled activity by or under the direct supervision of a suitably
qualified professional and (iii) when required, provide a certificate of completion to the NSW Office of
Water.


Rehabilitation and maintenance
6 The consent holder must carry out a maintenance period of two (2) years after practical completion of


all controlled activities, rehabilitation and vegetation management in accordance with a plan approved
by the NSW Office of Water.


7 N/A


Reporting requirements


8 N/A


www.water.nsw.nov.au
Room 2, 135 Mumillumbah Street MURWILLUMBAH 2484 : PO Box 796 MURWILLUMBAH NSW 2484
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Our Reference:
Site Address:
DA Number:
LGA:


30 ERM2014/0274
204 Crescent Head Road, South Kempsey
DAT6-14-67
Kempsey Shire Council


File No: 9057911


Number Condition


Security deposits


9 N/A


Access-ways
10 N/A


11 N/A


Bridge, causeway, culverts, and crossing


12 N/A


13 N/A


Disposal
14 N/A


Drainage and Stormwater


15 The consent holder is to ensure that all drainage works (i) capture and convey runoffs, discharges and
flood flows to low flow water level in accordance with a plan approved by the NSW Office of Water; and
(ii) do not obstruct the flow of water other than in accordance with a plan approved by the NSW Office
of Water.


16 The consent holder must stabilise drain discharge points to prevent erosion in accordance with a plan
approved by the NSW Office of Water.


Erosion control


17 The consent holder must establish all erosion and sediment control works and water diversion
structures in accordance with a plan approved by the NSW Office of Water. These works and
structures must be inspected and maintained throughout the working period and must not be removed
until the site has been fully stabilised.


Excavation
18 The consent holder must ensure that no excavation is undertaken on waterfront land other than in


accordance with a plan approved by the NSW Office of Water.


19 N/A


Maintaining river
20 N/A


21 N/A


River bed and bank protection
22 N/A


23 The consent holder must establish a riparian corridor along the unnamed watercourses in accordance
with a plan approved by the NSW Office of Water.


Plans, standards and guidelines


www.watennsw.siov.au
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Our Reference:
Site Address:
DA Number:
LGA:


30 ERM2014/0274


204 Crescent Head Road, South Kernpsey


DAT6-14-67


Kempsey Shire Council


File No: 9057911


Number Condition
24 N/A


25 N/A


26 N/A


27 N/A


END OF CONDITIONS


General Terms of Approval
for work requiring a licence (monitoring bores)


under Part 5 of the Water Act 1912


30 ERM2014/0274


204 Crescent Head Road, South Kempsey


DA T6-14-67


Kempsey Shire Council


File No: 9057911


Condition


1. The licence shall lapse if the work is not commenced and completed within three years of the date of the
issue of the licence.


2. The licensee shall within two months of completion or after the issue of the license if the work is existing,
furnish to NSW Office of Water:-


(a) details of the work set out in the attached form "A" (must be completed by a driller).


(b) a plan showing accurately the location of the work, in relation to portion and property boundaries.


(c) a one litre water sample for all licences other than those for stock, domestic, test bores and farming
purposes.


(d) details of any water analysis and/or pumping tests.


3. The licensee shall allow NSW Office of Water or any person authorised by it, full and free access to the
works, either during or after construction, for the purpose of carrying out inspection or test of the works and
its fittings and shall carry out any work or alterations deemed necessary by the Department for the
protection and proper maintenance of the works, or the control of the water extracted and for the protection
of the quality and the prevention from pollution or contamination of sub-surface water.


4. If a work is abandoned at any time the licensee shall notify NSW Office of Water that the work has been
abandoned and seal off the aquifer by:-


vvww.water.nsw.gov.au Room 
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30 ERM2014/0274
204 Crescent Head Road, South Kempsey
DA T6-14-67
Kempsey Shire Council


File No: 9057911


Condition
(a) backfilling the work to ground level with clay or cement after withdrawing the casing (lining); or


(b) such methods as agreed to or directed by NSW Office of Water.


5. If the bore authorised by this license is lined with steel or plastic casing the inside diameter of that casing
shall not exceed 220 mm.


6. Water shall not be pumped from the bore authorised by this license for any purpose other than groundwater
investigation.


END OF CONDITIONS


www.watennsw.nov.au
Room 2, 135 Murwillumbah Street MURWILLUMBAH 2484 : PO Box 796 MURWILLUMBAH NSW 2484
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File No: NTH13/00085,  CR2014/001722 
 
 
 
The General Manager  
Kempsey Shire Council 
PO Box 3078 
WEST KEMPSEY  NSW  2440 
 
 
 
Dear Sir 
 
Development Application T6-14-67  
Extractive Industry 204 Crescent Head Road, South Kempsey. 
 
I refer to your email of 26 March 2014 regarding the above matter.  
 
Roles and Responsibilities 
 
The extractive industry proposal has been forwarded to Roads and Maritime Services for comment 
as required by State Environment Planning Policy (Mining, Petroleum Production and Extractive 
Industry). 
 
Council will be assessing the development proposal and because it is designated development, the 
Northern Joint Regional Planning Panel will determine the application. 
 
Comments 
 
The application is not supported by a road safety audit of haulage routes.  It is acknowledged that 
all haulage routes are not known at this time, however, it is reasonable to anticipate that Crescent 
Head Road to Crescent Head and through Kempsey township are likely to see increased truck 
volumes because of quarry activities.  Ideally a safety audit should identify any road areas that will 
experience increased safety risks due to increased heavy vehicle volumes.  For example schools, 
school bus routes and rural bus stops are locations that may be adversely affected by increased 
heavy vehicle volumes. 
 
It is considered appropriate to include a requirement for the quarry operator to prepare a site 
specific Code of Conduct for haulage operators accessing the quarry and using the proposed 
haulage routes.  The Code of Conduct should address safety impacts identified in the road safety 
audit and could include considerations related to road safety, driver behaviour, vehicle 
management, monitoring and compliance. 


Roads & Maritime Services  


31 Victoria Street, Grafton NSW 2460  |  PO Box 576 Grafton NSW 2460  
T 02 6640 1300  |  F 02 6640 1304  |  E  development.northern@rms.nsw.gov.au www.rms.nsw.gov.au  |  13 22 13
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The junction of the quarry access should be upgraded to AUSTROADS standards for peak traffic 
generation.  At an extraction rate of 450,000 tonnes per annum, it is recommended the connection 
to Crescent Head Road should be at least an AUSTROADS BAR standard for right turns and BAL 
for left turns.  The junction should be designed to accommodate the swept path of the maximum 
size vehicle expected to access the site.  Hinged truck turning signs should be installed on the 
approaches to the access to Crescent Heads Road.  The signs should be displayed when material 
haulage is taking places and closed at other times. 
 
A contribution should be made towards the maintenance of the surrounding road network for 
haulage of material from the quarry. 
 
The quarry is immediately adjacent to the Pacific Highway bypass of Kempsey.  Controlled access 
conditions will apply across the highway boundaries.  No direct access from the quarry site to the 
highway will be possible.  To ensure no safety risk to highway traffic, fly rock and blasting 
operations should be contained on site and not be permitted to extend beyond site boundaries.  A 
sufficient buffer between the highway boundary and excavation on site should be provided to 
ensure that the highway batter integrity adjacent to the site is maintained. 
 
If you require further information please contact Mr Matt Adams on 6640 1362 or email 
Development.Northern@rms.nsw.gov.au.  
 
Yours faithfully 
 


 7 May 2014 
 
 
Monica Sirol 
Network and Safety Manager, Northern Region 








Roads & Maritime Services  


76 Victoria Street, Grafton NSW 2460  |  PO Box 576 Grafton NSW 2460  
T 02 6640 1362  |  F 02 6640 1304  |  E  development.northern@rms.nsw.gov.au www.rms.nsw.gov.au  |  13 22 13


 


File No: NTH13/00085; CR2014/005480 
 
 
 
 
The Director 
Blue Print Planning Services 
6 Braeroy Drive 
PORT MACQUARIE  NSW  2444 
 
Attn:  Mr Tony Blue 
 
 
Dear Mr Blue, 
 
Development Application T6-14-67 Extractive Industry – 204 Crescent Head Road, South 
Kempsey – Road Safety Audit of Quarry Access intersection 
 
I refer to your email correspondence of 20 October 2014 regarding the abovementioned 
development application and the Road Safety Audit forwarded to Roads and Maritime Services for 
comment. Further to our telephone conversation of 12 November 2014. It is understood that you 
act on behalf of Kempsey Shire Council in relation to the assessment of this matter. 
 
Roles & Responsibilities 
 
The key interests for Roads and Maritime are the safety and efficiency of the road network, traffic 
management, the integrity of infrastructure assets and the integration of land use and transport. 
 
Crescent Head Road (RR7737) is an unclassified (regional) road.  Macleay Valley Way (MR696) is 
a classified (regional) road.  Kempsey Shire Council is the ‘Roads Authority’ for these roads and all 
other public roads in the subject area. 
 
In accordance with Clause 16 of the State Environmental Planning Policy (Mining, Petroleum 
Production and Extractive Industries) 2007 (Mining SEPP), Roads and Maritime was provided the 
opportunity to comment on this development application. 
 
Roads and Maritime Response 
 
Roads and Maritime’s letter dated 7 May 2014 provided advice to Council in accordance with the 
Clause 16 of the Mining SEPP.  Roads and Maritime suggested Council consider the impacts 
arising from the transport of extracted materials on public roads, in particular any safety risks 
arising from increased truck movements in residential areas and school zones.   
 
It would be desirable for any road safety audit/assessment to identify safety risks in areas where 
there is a higher level of activity by vulnerable road users (namely residential areas and school 
zones) along the proposed haulage routes.  This information could be used to inform a Drivers 
Code of Conduct which can be required under Clause 16 (1) (c) of the Mining SEPP. 
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Crescent Head Road and Macleay Valley Way have been identified as haulage routes.  These 
roads are regional roads and Council is the Roads Authority.  Council sets standards and 
determines priorities for these roads.  Prior to making a determination Council must satisfy itself 
that the traffic impacts associated with the application have been adequately addressed. 
 
Upon determination of the application, it would be appreciated if Council could forward a copy of 
the Notice of Determination for our records.  If you have any further enquiries regarding the above 
comments please do not hesitate to contact Liz Smith on 02 6640 1345 or email 
development.northern@rms.nsw.gov.au.  
 
Yours sincerely  
 


       19 November 2014 
for Peter Lane 
A / Network & Safety Manager, Northern Region  
 
 
CC:  Ms Erin Fuller – Kempsey Shire Council 
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1. Introduction
1.1 Purpose of this report 


This report has been prepared to document the safety issues identified as part of a Road 
Safety Audit (Austroads 2009) of the Church Hill Quarry project in Kempsey, NSW. 


1.2 Background 


GHD was commissioned by NSW Quarry Services to undertake a traffic assessment for a 
Development Application (DA) for the expansion of the Church Hill Quarry.  


1.3 Study area location 


The study area is located at the intersection of Crescent Head Road and Church Hill Quarry 
Access Road in Kempsey, NSW. The intersection is located approximately 300 m east of the 
bridge over the Pacific Highway (Kempsey Bypass).  The sites and features are shown in Figure 
1 below. 


Figure 1 Study area 


N


Church Hill Quarry Site 


Crescent Head Road 


Access Road 


Site 
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2. Objectives process evaluation criteria
2.1 Objectives of the Road Safety Audit 


A road safety audit (RSA) is “a formal examination of a future road or traffic project or an 
existing road, in which an independent, qualified team reports on the project’s crash potential 
and safety performance” (Austroads 2009). 


2.2 Process of the Road Safety Audit 


The road safety audit followed a standard practice in identifying safety related issues.  It 
involved a site visit during both daylight and night conditions in addition to a desktop 
assessment of available background information.  If any previous RSA reports exist they are 
reviewed for close out of findings which have been considered as part of this audit.  Standard 
issues such as sight distance, speed zones, lighting, safety barriers, approach road alignment, 
delineation, line marking and signage, intersection layout and conditions (amongst others) were 
assessed with respect to safety. The audit is structured around a standard checklist provided in 
the Austroads “Guide to Road Safety: Part 6 – Road Safety Audits” and RMS’s Guidelines for 
Road Safety Audit Practices, July 2011”. 


2.3 Criteria used to assess the levels of risk 


Risk levels have been assigned for each deficiency identified along the route by the audit team 
and are based on the criteria set out in the Austroads guide.  These risk levels have been 
determined based on the deficiency’s frequency and severity.  Definitions of the different levels 
of frequency and severity have been reproduced in Table 1 and Table 2 below from Austroads 
Guide to Road Safety, Part 6: Road Safety Audit, 2009. 


Table 1 Summary of frequency descriptions 


Frequency Description 


Frequent Once or more per week 


Probable Once or more per year (but less than once a week) 


Occasional Once every five or ten years 


Improbable Less often than once every ten years 


Table 2 Summary of severity description 


Severity Description 


Catastrophic Likely multiple deaths 


Serious Likely death or serious injury 


Minor Likely minor injury 


Limited Likely trivial injury or property damage only 


Austroads Guide to Road Safety, Part 6: Road Safety Audit, 2009, provides definitions for four 
different levels of risk, namely, “intolerable”, “high”, “medium” or “low”. Extracts of the risk 
assessment matrix from Austroads are provided below in Table 3. 
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Table 3 Summary of levels of risk 


Frequency 


Se
ve


rit
y 


Frequent Probable Occasional  Improbable 


Catastrophic Intolerable Intolerable Intolerable High 


Serious Intolerable Intolerable High Medium 


Minor Intolerable High Medium Low 


Limited High Medium Low Low 


It is noted that as a consequence of the Austroads guide not adopting a more objective risk 
ratings process, the risk rating reported in all Road Safety Audits are subjective. As a result, the 
audit findings can be skewed towards reporting risks as “high” and “intolerable”.  


Care should be taken by the appropriate decision maker when using these results to 
justify an outcome.   


Of the four possible risk ratings levels (i.e. Intolerable, high, medium or low) a description of 
their priority are defined below in Table 4. 


Table 4 Priority to levels of risk 


Level of Risk Description of Priority to Risk Rating 


Intolerable: A significant road safety risk requiring immediate urgent attention. 


High: A high road safety risk requiring immediate or urgent attention. 


Medium: A road safety risk that may lead to crashes and that requires attention 
as soon as reasonably practicable. 


Low: A lower road safety risk that requires attention. Remedial action may 
be carried out on a non-urgent basis, such as in conjunction with 
routine road maintenance or other planned work. 


2.4 Road safety categories 


Road safety audit categories are utilised to assist the management of corrective actions and the 
monitoring of road safety deficiency trends.  A list of the available categories is scheduled in 
Table 5 below which have been derived from the Roads and Maritime Services (RMS) road 
safety categories information sheet. 
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Table 5 Road Safety Audit Categories 


Category Examples 


Access Impact Property developments, traffic generators, rest areas, emergency 
vehicles, service vehicles, maintenance, vehicles breakdowns, etc. 


Auxiliary Lanes Overtaking lanes, passing lanes, tapers, merges, etc. 


Bridge Structures Road bridge, pedestrian bridge, rail bridges etc. 


Bus Infrastructure Bus lanes, bus facilities, bus stops etc. 


Cycle Infrastructure Cycleways, on-road facilities, off-road facilities, cycle routes etc. 


Delineation Guide posts, pavement markings, reflectors, warning signs etc. 


Heavy Vehicle 
Infrastructure 


Inspection bays, facilities, provisions, routes etc. 


Intersection Roundabouts, T-junctions, cross junctions etc. 


Landscaping Shrubs, trees etc. 


Lighting Street lighting, tunnel lighting etc. 


Miscellaneous Matters not covered by categories listed. 


Network Effects Road function, traffic composition, traffic volume, traffic 
characteristics, route choice, impact of continuity with the existing 
network etc. 


Special Road User 
Infrastructure 


Trains, ferries, trams, equestrian, stock, special events etc. 


Pedestrian 
Infrastructure 


Pathways, pedestrian crossings, pedestrian fencing etc. 


Road Alignment and 
Cross Section 


Sight distance, visibility, readability by drivers, glare, widths, 
shoulders, crossfalls, batter slopes, drains etc.  


Road Pavement  Pavement defects, skid resistance, ponding, loose stones material 
etc. 


Roadside Activities Roadside advertising, road side designs, vending etc. 


Roadside hazards Clearzones, utility poles, culverts, bridge structures, trees etc. 


Speed Zones Speed limits, speed zones, design peed, school zones etc 


Traffic Management 
and Operation 


Staging of works, temporary traffic control, detours, peak tidal flows, 
clearways, parking etc. 


Traffic Management 
Devices 


Threshold treatments, road humps, kerb extensions, slow points etc. 


Traffic Signals Signal phasing, bus signals, bicycle signals pedestrian signals etc. 


Traffic Signs Regulatory signs, warning signs, guide sighs etc. 


Tunnel Structures Road tunnels, pedestrian tunnels, cycle tunnels etc. 
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3. Administration & supporting material
3.1 Road Safety Audit team 


The road safety audit team comprised of the following accredited auditors with the NSW Centre 
for Road Safety’s Register of Road Safety Auditors: 


Audit team leader 


Michael Potts  GHD Pty Ltd, Parramatta. 


Auditor ID:  RSA-02-0367 


Level of Certification: 3 


Certification Expiry Date:  31st October 2014 


Audit team member(s) 


Shahid Rehman   GHD Pty Ltd, Parramatta. 


Auditor ID:  RSA-02- 0676 


Level of Certification: 2 


Certification Expiry Date:  12th January 2015 


3.2 Site inspection and audit  


3.2.1 Time and date 


The day-time site visit and audit was undertaken on Thursday 26 June 2014 from 15:30 hours to 
17:00 hours. 


The night-time site visit and audit was undertaken on Thursday 26 June 2014 from 18:00 hours 
to 18:30 hours. 


3.2.2 Weather conditions 


The weather condition during the day and night time audit was fine.  The road surface during 
the time of the audit was dry.  


3.2.3 Commencement meeting 


A project commencement meeting was undertaken between Ben Luffman (GHD) and Michael 
Potts (GHD) by phone prior to the site visit.  The purpose of this was to be inducted into the 
project, discuss the project scope, status, limitations, safety and any other relevant project 
information.   


The background information for the project was obtained from Ben Luffman of GHD through 
email on Wednesday 11 June 2014. 


3.3 References & documentation audited 


RTA Guidelines for Road Safety Audit Practices, July 2011 


Austroads “Guide to Road Safety, Part 6: Road Safety Audit”, 2009 


NSW Bicycle Guidelines Version 1.2, July 2005 


RTA “Road Design Guide”, 2002 
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Standards Australia “AS 1742 Series 2003: Manual of uniform traffic control devices”, 
2003 


NSW Streets Opening Conference Guide 2009 


3.4 Limitations of this audit 


The following limitations are associated with this audit and report: 


Limited to the background information and conditions witnessed on site at the time of the 
audit 


Limited to the areas intersection and approaches only.   
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4. Findings
4.1 Intersection Pavement 


Issue 


The intersection of Crescent Head Road and Church Hill Quarry Access Road is a basic T-
intersection type.  Areas of the intersections pavement appear worn and do not cover the full 
extent.   


The pavement condition of the quarry access road is partially sealed and has visible signs of 
failure (pavement contains potholes).  Vehicle track marks show that turning vehicle utilise the 
unseal shoulder to perform the turning manoeuvre to the quarry access road and the 
neighbouring properties driveway.  There is a risk that the heavy vehicles movements access 
the quarry site will further damaged the worn sealed pavement and unsealed pavement.  This 
could lead to vehicles losing control on the unsealed loose portions of pavement or negotiating 
pavement failures and potholes. 


The northern shoulder has been widened at the intersection to allow a vehicle to pass another 
vehicle waiting to turn right into the quarry.  The taper of the widened area back to the standard 
width appears to short and not far enough passed the intersection.  There is a risk that a driver 
may lose control of their vehicle on the loose unsealed pavement in the shoulder when passing 
another vehicle at the intersection. 


Road safety deficiency category 


Intersection 


Risk rating 


Severity: Minor 


Frequency: Occasional 


Risk: Medium 


Recommendations 


The intersection could be improved by rehabilitating and sealing of the intersections pavement.  
This would include the creation of additional parallel pavement and shoulder tapers (1 in 50) on 
the north east and south east of the intersection.  This will allow a vehicle to safely negotiate 
another vehicle at the intersection and access the quarry.   


4.2 Sight distance 


The intersection is located on a crest curve in the vertical alignment which limits sight distance 
along Crescent Head Road.  Safe intersection sight distance is also limited to the quarry access 
by the previously mentioned vertical alignment and also vegetation in the south eastern verge.  
There is a risk that vehicles are not able to fully appreciate each other approaching the 
intersection causing side impact collisions. 


Road safety deficiency category 


Intersection 


Risk rating 


Severity: Serious 
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Frequency: Occasional 


Risk: High 


Recommendations 


Treating the crest curve in the vertical alignment is not a practical solution and not economically 
feasible.  However sight distance for the intersection can be improved by the removal of the tree 
in the south eastern verge which limits sight. 


4.3 Delineation  


The intersection of the Quarry Access Road and Crescent Head Road linemarking is very worn.  
Many of the raised reflective pavement markers (RRPM) are dislodged.  Guide posts, 
particularly on the eastern side of the intersection, are not present and don’t adequately define 
the roadway, intersection and driveways. 


Without appropriate delineation there is a risk that the roadway isn’t appreciated by the driver 
correctly.  This is further exacerbated during night time conditions. 


Road safety deficiency category 


Delineation 


Risk rating 


Severity: Serious 


Frequency: Occasional 


Risk: High 


Recommendations 


It is recommended that linemarking be addressed including associated RRPMs.  Linemarking to 
be address includes the BB centre line, eastern side of the intersection E1 edge lines, TB 
giveway line for the Quarry Access Road.  Guidepost post should be installed to define the 
roadway, intersections and driveways. 
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4.4 Signage 


The following signage deficiencies were witnessed for the intersection and its approaches: 


There was no signage for the T-intersection signage including giveway sign and 
unidirectional hazard marker (UHM); 


Church Hill Quarry access sign; and 


Warning signage which warns approaching drivers of the intersection ahead due to the 
limited sight distance. 


Road safety deficiency category 


Traffic Signs 


Risk rating 


Severity: Serious 


Frequency: Occasional 


Risk: High 


Recommendations 


It is recommended that additional signage be installed including: 


Intersection warning signs on both approaches (W2-4); 


Trucks (crossing or entering) warning signs on both approaches (W5-22); 


Giveway sign in the south verge (R1-2); 


UHM sign in the northern verge opposite the intersection (D4-2-1); and 


Church Hill Quarry sign (custom). 
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5. Audit Statement
We certify that in carrying out this audit we have reviewed the available information and have 
endeavoured to identify features in order to improve safety, although it must be recognised that 
safety cannot be guaranteed since no road can be regarded as absolutely safe. 


The problems identified have been noted in this report and readers are urged to seek further 
specific technical advice on matters raised and not rely solely on the report.   


Signed  Date August 2014 


Audit Team Leader  


Michael Potts, GHD Pty Ltd, Parramatta. Auditor ID: RSA-02-0367 


Signed  Date August 2014 


Shahid Rehman, GHD Pty Ltd, Parramatta. Auditor ID: RSA-02- 0676 
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This road safety audit report (“Report”): 


– has been prepared by GHD Pty Ltd (“GHD”) for NSW Quarry Services;


– may only be used and relied on by NSW Quarry Services;


– must not be copied to, used by, or relied on by any person other than NSW Quarry
Services without the prior written consent of GHD;


– may only be used for the purpose of documenting the identified safety deficiencies for the
project (and must not be used for any other purpose).


GHD and its servants, employees and officers otherwise expressly disclaim responsibility to any 
person other than NSW Quarry Services arising from or in connection with this Report.  


To the maximum extent permitted by law, all implied warranties and conditions in relation to the 
services provided by GHD and the Report are excluded unless they are expressly stated to apply in 
this Report. 


The services undertaken by GHD in connection with preparing this Report: were limited to those 
specifically detailed in section 1 2 and 3.4 of this Report; 


The opinions, conclusions and any recommendations in this Report are based on assumptions made 
by GHD when undertaking services and preparing the Report (“Assumptions”). 


GHD expressly disclaims responsibility for any error in, or omission from, this Report arising from or 
in connection with any of the Assumptions being incorrect. 


Subject to the paragraphs in this section of the Report, the opinions, conclusions and any 
recommendations in this Report are based on conditions encountered and information reviewed at 
the time of preparation and may be relied on until 6 months, after which time, GHD expressly 
disclaims responsibility for any error in, or omission from, this Report arising from or in connection 
with those opinions, conclusions and any recommendations. 
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LAND USE PLANNING PROJECT CO-ORDINATION LOCAL GOVERNMENT SPECIALIST 
 
6 Braeroy Drive Port Macquarie NSW 2444    tony@blueprintplanning.net.au 
02 6581 5686 | 0410 057 352   www.blueprintplanning.net.au  


 


26 November 2014 
 
Chair 
Northern Region 
Joint Regional Planning Panel 
NSW Government 
 


Declaration 
Assessment of Development Application T6-14-67 


Church Hill Quarry, 208 Crescent Head Road, South Kempsey 


Kempsey Shire Council engaged Blueprint Planning Consultants to undertake an independent 
assessment of Development Application T6-14-67 for the establishment of an extractive industry, 
known as Church Hill Quarry, at 208 Crescent Head Road, South Kempsey. 


An assessment of the development application is to be reported to the Joint Regional Planning 
Panel (Northern Region) on 11 December 2014. 


Blueprint Planning Consultants declare that the Kempsey Adventist School at 198 Crescent Head 
Road is a current client in terms of providing planning consultancy services associated with 
expansion and development of the school.  


Kempsey Shire Council was made aware of this association.  


Blueprint Planning Consultants state that this association has had no effect on the independent 
assessment of the Church Hill Quarry application. 


Tony Blue of Blueprint Planning Consultants is a member of the Planning Institute of Australia (PIA) 
and is committed to the PIA Code of Professional Conduct. The Code of Conduct calls for members 
to ensure that the processes of planning are conducted as openly as possible and that all relevant 
information is disclosed to interested parties and shall disclose the nature of their role when 
providing planning advice which is intended to be entered into the public realm. 


This declaration is made to ensure complete openness of Blueprint Planning Consultants role in 
assessing the development application for Kempsey Shire Council.  


 
Yours faithfully 
 
 
 
 
 
AP Blue 
Partner 
Blueprint Planning Consultants 
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Tony Blue


From: Kath Chesnut <Kathryn.Chesnut@ghd.com>
Sent: Wednesday, 27 August 2014 10:19 AM
To: tony@blueprintplanning.net.au
Cc: Ben Luffman; Rowena Hamer
Subject: Church Hill Quarry - ecology responses
Attachments: Church Hill_HBT data.xlsx; Church Hill mud map.pdf


Tony, 
 
Please find below some further discussion regarding tree‐hollows on the Church Hill quarry site following on from 
our phone conversation on Monday (25 August 2014). 
 
From our general observations while on site, hollows were present in greater densities and larger sizes along the 
drainage lines and in nearby lower topographic areas rather than on the higher topographic areas and within the 
current development footprint.  In particular, hollow‐bearing trees were associated with the drainage line in the 
south‐west of the study area as well as to the east approaching the dam to the east of the site. Vegetation in these 
areas appears to be less disturbed by historical fire and logging. However, vegetation along the western edge of the 
site is now quite influenced by the recent construction of the Pacific Highway Upgrade/Kempsey Bypass, which has 
resulted in a loss of connectivity with any vegetation to the west of the site, increased noise and vibration levels and 
weed infestation along the newly created edge adjoining the road.  
                                                                                                                                                                     
As shown in Table 8 of our report, hollow‐bearing trees recorded on the mid and upper slopes of the site (within 
vegetation types NR 268 and NR 247) were typically small in size (2‐5 cm diameter) in small trees (average DBH 16‐
20 cm). Much of the vegetation within the study area appears to be relatively young (20‐30 years old) regrowth, 
with larger, more mature age trees scattered throughout the mid‐upper slopes and concentrated in gullies and 
lower topographic areas, as noted above.  
 
Attached is the raw tree‐hollow data as an excel file, and there is a quick summary table below. Quadrats 1, 2 and 7 
are within the impact area. The other plots were outside the current impact area but were placed in areas that we 
considered to be characteristic of the vegetation types present as well as in areas of high biodiversity constraint 
such as in threatened ecological communities and along drainage lines. There are actually quite a few hollows in 
Quadrat 2, however as we discussed, they are generally lower quality as habitat for most hollow‐dependent fauna: 
you can see from this that these quadrats typically have smaller trees and hollows than those elsewhere in the site, 
with the majority of these hollows only 2 or 3 cm in diameter.  
 


Transect 


Number of 
hollow 


bearing trees 
in each 
transect 


Number of 
total 


hollows 
within each 
transect 


Average diameter  of 
hollows (cm) 


Average tree 
DBH (cm) 


1  1  1  5.00  20.00 


2  4  5  3.75  18.75 


3  2  2  20.00  47.50 


4  2  8  4.00  60.00 


5  2  2  7.50  30.00 


6  0  0  ‐  - 
7  3  3  2.33  16.67 


8  2  2  7.50  20.00 
 
As we discussed, areas around the drainage lines were included in the original proposal footprint surveyed during 
the field work, and given their ecological sensitivity (including presence of threatened ecological community 
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vegetation), we did focus a fair amount of survey effort on these areas compared to the rest of the site. Following 
our site visit, we requested that the proposal design be modified to exclude particularly sensitive areas including 
threatened ecological communities and drainage lines where trees appeared to be larger and older. Areas 
immediately surrounding the drainage lines appeared to have a greater diversity of age classes and hollow sizes, as 
well as greater habitat complexity in general, with more established and diverse mid‐ and understorey vegetation 
and more woody debris. The proposal was revised to exclude these areas and reduce the potential for impacts in 
subsequent design stages.  
 
Although this has meant that the proposal now avoids the most ecologically sensitive areas of the site, it also means 
that much of the plot‐transect data collected (5 of 8 plots) is now outside the area of impact. Our estimates of 
habitat loss (in particular estimates of 140 hollow‐bearing trees to be removed) are therefore extrapolated from the 
data we have, and are likely to be skewed by this plot placement. In particular, our plots do not sample the area 
immediately surrounding the edge of the quarry, which includes patches of regrowth shrubs and small trees (such as 
Acacia and Allocasuarina) without a eucalypt canopy, which lacked the higher numbers of hollows evident 
elsewhere on site. There were still some hollows present in this vegetation, however they were of generally 
uniformly small size and occurred in smaller trees, compared to elsewhere on site such as within the drainage lines 
where a greater diversity of hollow sizes were present in larger trees.  
 
As discussed above, the vegetation to be cleared has lower numbers of hollow‐bearing trees than might be expected 
in a less disturbed, older age vegetation remnant. Despite this, the proposal would still result in the clearance of 
hollow‐bearing trees from the site, which will reduce the hollow resource for native fauna in the area. 
 
The reasons that this removal was not regarded as likely to result in a significant impact on any local populations of 
threatened fauna were: 
 


 The majority of hollows observed within the area of impact were small (<5 cm diameter, mostly 2‐3 cm 
diameter) in small trees typically less than 20 cm DBH. These size constraints would limit their suitability 
for many native fauna.  


o The Brush‐tailed Phascogale in particular is identified by OEH as preferring rough‐barked trees 
with a DBH or 25 cm or greater, however may use hollows with entrances 2.5‐4 cm wide with a 
large chamber inside, and is known to use many different hollows over a short time span. Given 
that many of the trees to be impacted by the proposal are smaller than the DBH preferred by 
the species, the quality of the habitat, irrelevant of the presence of hollows, is likely to be lower 
than in an older‐aged stand of vegetation that has not been exposed to the disturbances evident 
on site. 


 The disturbed nature of the site. As we discussed on the phone, the study area is located at the northern 
edge of a larger patch of habitat. The Kempsey Bypass is located immediately to the west and Crescent 
Head Road to the north, and there are several properties nearby that have unrestrained dogs which may 
deter the use of the site by native fauna. In addition, cleared and partially cleared land to the north and 
east would form a barrier to fauna movement for the majority of arboreal or terrestrial species, 
however bids and bats may still traverse the gap. The bypass in particular has reduced the value of 
habitats within the study area, with significant noise, light and vibration disturbance evident, particularly 
in the south‐west of the site. In addition, as discussed above and in the report, the areas to be impacted 
have been previously disturbed by logging and regular (perhaps too regular) fire and have lower habitat 
complexity than areas along the drainage lines, or than areas of contiguous habitat to the south of the 
study area.  


 The presence of extensive areas of higher quality habitats elsewhere in the locality (e.g. to the south and 
east in Maria River National Park, which is contiguous with vegetation in the study area), which are 
more protected or sheltered from the noise, light and vibration impacts associated with the Kempsey 
Bypass, and which are further removed from disturbances associated with residential properties that 
have dogs and other domestic animals. It is our belief that since the Bypass was constructed, that the 
site (and in particular the western edge) has decreased quite substantially in terms of habitat quality, 
and that many of the species which may have once utilised habitats present prior to the construction of 
the Bypass may have dispersed elsewhere in the locality if they are still present.  


 The disturbed nature of the vegetation to be cleared, which as outlined above and in the report, shows 
signs of frequent fire events, the influence of edge effects such as weed establishment, light and noise 
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disturbance, fragmentation as a result of the construction of the Bypass and the presence of 
surrounding residences with domestic animals such as dogs which may deter native species from using 
the site. We also noted a number of signs of large dogs throughout the site during the field survey (ie 
dog droppings) suggesting that the site is accessed relatively regularly by either wild or domestic dogs. 


 Threatened fauna which may be using these smaller tree hollows (e.g. the Phascogale and hollow‐
roosting microbats) are all mobile with large home ranges and individuals are known to use multiple 
roosts. With regards to the Phascogale, based on the home range of this species (from 20‐40 ha for 
females and up to 100 ha for males, see Section 5.6.3 of the report), the area to be impacted could 
represent part of the home range of several overlapping individuals or family groups but would be 
unlikely to represent the whole of an individual’s home range.  


 Taking into account the above, the proposal is considered unlikely to affect a large proportion of any 
local populations of threatened native fauna that may use resources within the site on a permanent, 
seasonal or temporary basis.  


 
While impacts resulting from the proposal were not considered likely to result in a significant impact on any 
threatened fauna species, it was also recognised that these potential impacts were not insubstantial. For these 
reasons, the following mitigation measures were proposed: 
 


 Comprehensive pre‐clearing surveys to accurately determine the number, types and sizes of hollows 
that would be removed. Based on this information, an appropriate number and range of nest‐boxes 
would be installed in suitable retained habitats elsewhere on site (or as discussed, in adjoining 
properties or the offset site) prior to clearing being undertaken. 


 Implementation of a tree‐dwelling fauna management protocol in order to minimise injury or mortality 
to individuals roosting within the proposal site 


 
As requested, also included with this email is a mud map showing the approximate location of the stands of trees 
that had higher numbers of hollows, as well as the approximate locations of nearby residences with dogs, and areas 
where the noise from the Bypass is particularly pronounced, in an attempt to illustrate further the lower quality of 
habitat present on both the wider site as well as within the proposed construction area. 
 
Happy to discuss further if needed, please contact me if you need any more information, 
 
Kind regards, 
 
Kath Chesnut 
Ecologist  
 
GHD 
T: +61 2 9239 7722 | V: 217722 | M: 0400 531 190 | E: kathryn.chesnut@ghd.com 
Level 15 133 Castlereagh Street Sydney NSW 2000 Australia | www.ghd.com  
 
WATER | ENERGY & RESOURCES | ENVIRONMENT | PROPERTY & BUILDINGS | TRANSPORTATION 
 
Please consider our environment before printing this email  
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from GHD or if you have received this email in error, please refer to 
http://www.ghd.com/emaildisclaimer.html 
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15 August 2014 


Denis Male 
NSW Quarry Services Pty Ltd 
PO Box 4007 
DENISTONE EAST  NSW  2112 


Our ref: 22/17047 
16149  


Your ref: 


Dear Denis   


Church Hill Quarry  
Road Safety Audit Response 


Austroads Guide to Road Safety, Part 6: Road Safety Audit, 2009, provides definitions for four different 
levels of risk, namely, “intolerable”, “high”, “medium” or “low”. Extracts of the risk assessment matrix from 
Austroads are provided below in Table 1.  


Table 1 Summary of Level of Risk Frequency 


Severity / 
Frequency  


Frequent Probable Occasional  Improbable  


Catastrophic  Intolerable  Intolerable Intolerable High 


Serious Intolerable  Intolerable  High  Medium 


Minor Intolerable High Medium Low 


Limited High Medium Low Low  


As noted in the road safety audit report, a consequence of basing the risk ratings on the Austroads guide 
and not adopting a more objective risk ratings process, results in risk rating being subjective and can 
result in audit findings being skewed towards reporting risks as “high” and “intolerable”. The comments in 
the ‘Relevance to Quarry Proposal’ column in the following table acknowledge the subjectivity of the 
audit risk ratings. 


Table 1 Audit Review Commentary 


Audit Report 
Reference for 
Finding  


Audit Recommendations Reported level 
of risk  


Relevance to quarry 
proposal  


Section 4.1 
Intersection 
Pavement 


Rehabilitate and seal the 
intersection’s pavement, including 
the creation of additional parallel 
pavement and shoulder tapers on 
the northern side of the intersection 


Medium The traffic report and 
supporting letter note the 
requirement for a CHR(S) 
type intersection treatment.  
Sealing the northern gravel 
shoulder as part of the 
CHR(S) is supported for 
safety reasons. 
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Audit Report 
Reference for 
Finding  


Audit Recommendations Reported level 
of risk  


Relevance to quarry 
proposal  


Section 4.2 
Sight distance 


Improve sight distance by the 
removal of the tree in the south 
eastern verge which is limiting sight 


High The removal of the tree is 
recommended in the traffic 
report. 


Section 4.3 
Delineation 


Linemarking be addressed 
including associated RRPMs.  
Linemarking to be address includes 
the BB centre line, eastern northern 
side of the intersection E1 edge 
lines, TB giveway line for the 
Quarry Access Road.  Guidepost 
post should be installed to define 
the roadway, intersections and 
driveways 


High Intersection linemarking 
required for the CHR(S) 
and BAL (south to west) 
improvements. 
Edge lines, give way line 
and guideposts to be 
installed at the intersection. 
Delineation beyond the 
intersection is considered to 
be a maintenance issue to 
be addressed in Council’s 
programme. 


Section 4.4 


Signage 


Install additional signage including 
 Intersection warning signs 


on both approaches (W2-4) 
 Trucks (crossing or 


entering) warning signs on 
both approaches (W5-22) 


 Giveway sign in the south 
verge (R1-2) 


 UHM sign in the northern 
verge opposite the 
intersection (D4-2-1) 


 Church Hill Quarry sign 
(custom) 


High Install signs related to 
intersection 


The RSA has identified a number of safety issues at the quarry access. Some of the findings relate to 
maintenance and require attention by Council.  


The main safety issues at the quarry access intersection were raised in the TIA and its recommendations 
address the issues raised in the RSA. Delineation and signage at the intersection would form part of the 
improvements to achieve the required CHR(S) and BAL treatments. 


Yours Sincerely 
GHD Pty Ltd 


pp


Mick Lyons 
Principal Transport Engineer








 
 


 


05 September 2014 


Tony Blue 
Blueprint Planning Consultants 
6 Braeroy Drive 
PORT MACQUARIE  NSW  2444 


Our ref: 22/17047
 16171  
Your ref:  
 


Dear Tony   


T6-15-67 - Proposed Quarry Operation at Church Hill Quarry 
Noise Impacts 


In response to your concerns regarding noise from the proposed Church Hill Quarry, please find attached 


a letter from the residents at 208 Crescent Head Road (R2 in the Noise Impact Assessment) indicating 


they support the proposal and have no desire to be protected from the associated noise. 


In regards to R5, R10 and R21, the exceedances, during the worst case scenario, are predicted to be 


marginal (1dB at three receivers and 2dB at R5). Comparatively, a change of 2 to 3 dB is only just 


perceptible to the average normal human ear. In addition, the internal access road is now proposed to 


travel through a cut with walls up to 7.69 meters high compared to the 3 meter high walls recommended 


in the Noise Impact Assessment. This is likely to reduce the noise impact at R5 and R10 to within the 


noise criteria. 


Noise predictions have been based on a number of conservative assumptions and model configurations, 


such as peak production rate and haul truck movements. For these reasons, it is likely that actual site 


noise on a day-to-day basis would be lower than the predicted values. It is recommended that 


compliance noise monitoring be undertaken during initial phases of quarry operations (including haul 


truck movements) to verify the predicted noise levels. If the noise criteria are not achieved, additional 


measures (eg more mitigation, altered operation, etc) will be required. This would not only be required by 


Council but would also be enforced by the EPA through the Environmental Protection Licence. 


In summary, we believe the noise impacts in the Noise Impact Assessment are overstated, the 


exceedances are generally not perceptible, additional mitigation has been proposed since the modelling 


was done and compliance with the noise criteria would be strictly enforced by Council and EPA. 


We trust the above resolves your concerns regarding noise impacts at Church Hill Quarry but please 


contact the undersigned if you have any further concerns. 


Sincerely 


GHD Pty Ltd 


 


Ben Luffman 
Senior Environmental Scientist/Planner 
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1. BACKGROUND 
 
This Blast Design, Management and Control report is prepared to provide a framework for the 
procedures to maintain best practice controls to manage potential environmental impacts during the 
drilling and blasting activities linked with the winning of quarry rock from Church Hill Quarry. The 
company also extracts material from Bates Quarry. The blasting procedures for the Bates Quarry are 
covered in a separate management plan. Both plans reflect similar goals although the modelling results 
showing the expected explosive weights and vibration/air overpressure impacts differ.  
 
The objective of this document is therefore to: 
 


 Describe how NSW Quarry Services and their sub contractors propose to manage blasting 
activities and related potential environmental impacts such as vibration, airblast overpressure 
and flyrock during the blasting activities.  It sets out the performance requirements and 
procedures to ensure that potential environmental impacts associated with blasting activities 
are adequately identified and controlled for the project. 


 This document is applicable to all the drilling and blasting activities during the Church Hill 
project. This document has been prepared to address the requirements of a Blasting 
Management Plan (BMP). 


 
In addition to this blast management document, NSW Quarries will ensure that the engaged drilling 
and blasting sub-contractor for the Church Hill Quarry will have developed their own comprehensive 
site blasting management regime. Presently drilling and blasting activities for the other NSW Quarry 
Services operation (Bates Quarry) are undertaken by Sequel Drilling & Blasting who have produced a 
comprehensive suite of procedures covering both workplace health and safety and safe blasting 
practices. Copies of these documents can be provided upon request. 
 
All blasting activities within the quarry will be carried out in accordance with the requirements of the 
sub-contractors management procedures. 
 


1.1. Performance Criteria 
 
The objectives of the blasting activities required as part of the quarry rock recovery is to: 
 


 Minimise the impact of vibration and airblast overpressure associated with blasting activities 
to acceptable levels; 


 Protect the amenity of residents; 
 Prevent damage to adjacent public utilities, structures and buildings resulting from vibration 


and air overpressure; 
 Minimise the environmental impact by minimising noise, vibration and airblast overpressure 


to comply with the New South Wales environmental guidelines1. 
 
In addition to the above mentioned environmental objectives and performance criteria, all drilling and 
blasting activities will necessarily meet the following objectives: 
 


 Safety of all personnel; 
 Control of flyrock; 
 Fragmentation and diggability commensurate with excavating equipment. 


 


                                                      
1 “Assessing Vibrations: A technical guideline”. Produced by the Department of Environment and Conservation, 
NSW 2006 







 Church Hill 
 Blast Design, Management and Control 
 NSW Quarry Services Page 4 of 15 
 


Project Number:  HP1406-1 Heilig & Partners July 2014 
Save Date: 23/07/2014 5:41:00 PM ABN 56 082 976 714 
File Name: NSW Quarries Church Hill V2.doc 


 


The proximity of residential properties towards the east, and to a similar extent towards the north, 
along Crescent Head Road at distances of several hundred metres will ensure that all appropriate 
measures are included in the blast design and loading process to minimise any occurrence of 
unnecessarily high vibration or overpressure levels as well as strict control over eliminating flyrock. 
 


1.2. Performance Limits 
 
Vibration and airblast overpressure limits indicated under the project plan are based on the New South 
Wales vibrations guidelines which are based upon the ANZECC document of 19902, which states: 
 
Ground Vibration 
 


 The recommended maximum level for ground vibration is 5mm/s (peak particle velocity);. 
 The level of 5mm/s may be exceeded on up to 5% of the total number of blasts over a period of 


12 months. However, the level of should not exceed 10mm/s at any time. 
Airblast Overpressure: 
 


 The recommended maximum level for airblast overpressure is 115dBL. 
 The level of 115dBL may be exceeded on up to 5% of the total number of blasts over a period 


of 12 months. However, the level of should not exceed 120dBL at any time. 
 
In addition to the quantitative levels specified in the ANZECC document, blasting will also adopt the 
other appropriate measures. These criteria are the most stringent presented in the international 
literature and will therefore be protective of infrastructure and amenity.  
 
2. QUARRY LOCATION  
 
Only a small number of properties are noted around the planned quarry area.  The location of the 
quarry area and the adjacent receivers is shown in the following figure. 
 


 
 


Figure 1 – Plan of the area (Google Earth) showing the Church Hill Quarry as a red shaded zone. 
Nearest residential properties are also shown. 


                                                      
2 Australia and New Zealand Environment Council (1990), “Technical basis for guidelines to minimise 
annoyance due to blasting overpressure and ground vibration” 
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It is noted that around the planned blast area: 
 


 The nearest residential property is towards the east and is approximately 100 metres from the 
planned access road to the quarry from Crescent Head Road. Blasting activities for the quarry 
will be further west of the access road and further than 100 metres from the property; 


 The closest infrastructure towards the west is the upgraded Pacific Highway. At the most 
western limit of any possible extraction works, the nearest property towards the west is on the 
western side of the Pacific Highway and more than 300 metres from blasting; 


 Residential properties to the north are along the southern side of Crescent Head Road and 
approximately 75 metres from the quarry northern boundary although blasting will not occur 
as far north as the boundary; 


 There is a property towards the south-east. The property is more than 200 metres from the 
quarry area.  


 
3. DRILLING AND BLASTING METHOD 
 
It is proposed to complete the winning of the quarry material using a combination of drilling and 
blasting techniques, together with very limited, if any,  hydraulic hammering where any oversize 
material is encountered. It is proposed that blasting will be sub-contracted to Sequel Drill & Blast. 
NSW Quarry Services intend to utilise the professional services of this same contractor for the blasting 
at Church Hill as the current blasting at Bates Quarry. The same level of quality assurance that has 
been applied to all previous aspects of the blasting process by the same contractor will continue.  
 
The scale of blasting will be controlled primarily by the plan and benching strategy for the quarry and 
importantly, a restricted scale of blasting as a requirement to comply with both vibration and air 
overpressure levels at the adjacent properties. A requirement for no flyrock outside of the blast area is 
critical. The blast design is therefore based upon: 
 


 A blasthole diameter of between 89 and 102mm, drilled using conventional and modern 
hydraulic drilling rig equipment; 


 A nominal blasthole length varying between 4 metres and 10 metres depending upon the 
geometry of the benches and permissible explosive quantities for environmental compliance. 
Higher bench heights may be feasible depending upon blast results, although any bench face 
exceeding 10 metres would be unlikely. This will however be confirmed via measured 
vibration and air overpressure results; 


 A nominal blasthole pattern with a burden and spacing of around 3 metres depending upon the 
blasthole diameter and bench height selected; 


 A single explosive charge per blasthole, independently sequenced to restrict the maximum 
explosive quantity per delay to a value permitting compliance at the nearest property. The 
explosive quantity may vary depending upon the extent of fragmentation and digging rates. 
The maximum instantaneous explosive weight (weight per blasthole or MIC) is around 120 
kilograms but more likely less than 50 kilograms for the majority of the quarry in order to 
achieve compliance; 


 The uncharged collar height is designed to control both air overpressure levels and the 
uncontrolled flyrock. The current level is 2.5 metres; 


 The powder factor is expected to vary to provide fragmentation and diggability commensurate 
with the excavation techniques considered by the NSW Quarries (ie. very limited use of 
hydraulic hammers). Presently used powder factors are 0.5kg/m3. 
 


4. DRILLING AND BLASTING IMPACTS 
 
Any effects associated with blasting activities will be controlled to ensure safe working procedures for 
all personnel, safety of adjacent equipment and infrastructure (including residential buildings) and a 
minimum disturbance to persons located around the works area. 
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The environmental impacts from blasting will be controlled to acceptable levels specified in Section 1 
of this Blast Management Plan. 
 
Blasting will only be undertaken during standard construction hours specified in the local blasting 
permit, generally between the hours of 7:30 am to 4:30pm Monday to Saturday. Blasting will typically 
be undertaken after the middle of the day and only when fine weather conditions prevail. Blast times 
may also be coordinated with suitable times for adjacent residents. It is proposed that discussion with 
residents occur several days prior to blasting to minimise any disturbance, particularly for those 
residents that may work evening shifts. Blasting will not occur on rainy days of days of inclement 
weather. No blasting will occur on Sunday or gazetted public holidays. Blasting outside these hours 
will only be undertaken in unforeseen circumstances (e.g. safety issue with explosives) or the event of 
an emergency. 
 
Blasting will generally be limited to one blast per day and this single blast will occur once per month 
on average.  
 


4.1. Drill and Blast Vibration 
 
The primary factors known to influence the level of ground vibration from blasting include: 
 


a) The weight of explosive per delay; 
b) The distance between the blastholes and the point of measurement; 
c) The local geological conditions and the influence of geology and topography on vibration 


attenuation. 
 
Consistent with the recommendations of the Australian Standard3, the most common form of the 
vibration equation to predict the amplitude of ground vibration from blasting at any distance from the 
blasthole and is given as: 
 


 















w


d
KPPV   


where  d is the distance between the blastholes and the point of measurement; 
 w is the maximum instantaneous charge weight per delay; 
 K  and β are site specific constants. 
 
Based on the above equation, the expected level of ground vibration can be determined for a given 
distance and maximum charge weight.  
 
A relationship between the level of vibration, the quantity of explosive and the distance from the blast 
has been derived vibration measurements from blasting activities at the Bates Quarry which is 
considered representative of the vibration characteristics for the Church Hill Quarry.  An equation 
consistent with the format described above has been developed and used to estimate the level of 
ground vibration.  
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w


d
PPV   


                                                      
3 AS2187.2-2006, “Explosives – Storage, transport and use Part 2: Use of explosives”  
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The following Figure 2 shows the measured vibration level as a function of distance from the blasthole 
for varying quantities of explosive and distance for blasts 1 to 4 completed at the Bates Quarry during 
2014. 
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Figure 2 – Graph showing the measured vibration levels plotted as 
function of the scaled distance term 


 
Explosive quantities per blasthole vary according to several factors, including the bench height, the 
blasthole diameter, the explosive density and the uncharged collar length. Based upon these factors, 
the following explosive weights for different combinations of these parameters can be determined: 
 


Design 
Option 


Design Description Bench Height 
Blasthole 
Diameter 


Explosive Weight 
per Hole 


A Small bench height with 89mm 
diameter blasthole required where 
vibration control necessary 


4 metres 89mm 14 kilograms 


B 6 metres 89mm 29 kilograms 


C Typical blasting scale for 
quarrying where environmental 
effects can be controlled 


12 metres 89mm 72 kilograms 


D 15 metres 102mm 122 kilograms 


Table 1 – Blast design parameters and associated explosive quantities per blasthole 
 
The following graph shows the expected permissible explosive quantities per blasthole ranging up to 
100 kilograms based upon the separation distance between the blast zone and the closest potentially 
affected resident. The explosive quantities are based upon complying with a 5mm/s vibration limit. 
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Figure 2: Explosive weight as a function of distance for compliance with 5mm/s 
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4.2. Air Overpressure 
 


The United States Bureau of Mines (USBM)4  have undertaken perhaps the most extensive review 
of overpressure and its effects and have proposed the form of the relationship showing the expected 
level of overpressure as a function of distance and explosive quantity. Using this form of this 
equation, a reference equation for estimating the overpressure is shown below: 


 


 
 
where dBL is the level of overpressure complying on 95% of occasions and d and w are as per the 
vibration relationship. 


 
Unlike ground vibration, geology has a negligible impact on the levels of air overpressure. The 
overpressure level is affected by blast design, in particular the proximity of the explosive charges 
to the free surface. Also unlike ground vibration, overpressure level is significantly affected by 
local conditions including: 
 
 Topography and vegetation with treed areas or other elevated features aiding in affecting 


the measured level of overpressure. Properties on the leeward side of the hill will 
commonly measure overpressure up to 5dBL less than those of the windward side; 


 Atmospheric conditions with wind direction, humidity and temperature inversions 
combining to affect overpressure levels by as much as 10dBL for upwind versus 
downwind areas of the blast; 


 Orientation of blast with measurements point in front of the blast receiving levels up to 
5dBL greater than those points directly behind the blast. 


 
4.3. Blast Modelling of Explosive Quantities 


 
The proposed relationships can be used to assess the effects of the planned scale of blasting for the 
Church Hill quarry. 
 
The analyses given in Plate A shows the expected explosive quantities that can be used in the different 
sections of the quarry based upon compliance with 5mm/s at the nearest properties. The scale of 
quarrying and corresponding bench heights should be based upon the predicted quantities in Plate A. 
The modelling results are shown for any extent of blasting within the quarry limit extractive area. 
Blasting will be restricted in the section of the quarry closest to the perimeters and therefore the 
calculated vibration contours are considered to be worst case scenarios. Where a contour of a 
particular value approaches a property, only when blasting at the closest point to the property will this 
level of vibration be experienced. 
 
Plate A shows the expected location of vibration contours for quarrying with explosive quantities 
modelled to comply at the nearest sensitive receivers with a 5mm/s vibration limit on 95% of 
occasions. Those locations lying nearer to the quarry than say the 2½ mm/s contour will on occasions 
receive vibration levels exceeding  2½ mm/s, but predicted to be not more than 5mm/s. Those further 
from quarry than the same 2½ mm/s contour are predicted to receive vibration less than 2½ mm/s. 
Importantly, the contours show the maximum extent of the vibration and not that which would be 
produced from each and every blast. When blasting in south-west section of the quarry, the level of 
vibration at properties towards the east will fall to low vibration values. Only when blasting in the 


                                                      
4 Siskind, D.E., Stachura, V.J., and Stagg, M.S., 1980.  “Structure Response and Damage Produced by Airblast from 
Surface Mining”, United States Bureau of Mines, Report of Investigations No 8485. 
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eastern section of the pit will be the level of vibration reach the maximum expected value for those 
properties south west of the quarry. Plate A also indicates: 
 


 When compared to the Bates Quarry blasting, the scale of blasting at Church Hill will be of a 
smaller scale; 


 Residential properties along Crescent Head Road impact on the permissible explosive 
quantities that can be used and ultimately control the scale of quarrying in these areas; 


 For the northern and eastern sections of the quarry area, should blasting continue to the outer 
limits, it is predicted that these areas will require low explosive quantities per blasthole. 
Where any blasting occurs within 200 metres of a property, the modelling suggests that 
explosive quantities will be around 25 kilograms per blasthole to comply with the 5mm/s 
vibration criterion. This will necessarily restrict the bench height and the blasthole diameter; 


 The properties around the quarry and in particular those along Crescent Head will receive 
perceptible levels of vibration although these are predicted to remain within the compliance 
values; 


 Explosive quantities per blasthole are expected to increase as the location of the blasting 
activities progress towards the southern and western sections of the quarry. When blasting 
occurs towards the south-western limits of extraction, the explosive quantity can increase 
towards the modelled 100 kilogram level; 


 Blasting in the most southern section of the quarry is predicted to be possible with explosive 
weights approaching 100 kilograms per blasthole and remain compliant with a 5mm/s 
vibration limit at the adjacent properties. 


 
Plate B shows the expected location of the different air overpressure contours based upon compliance 
with 115dBL at the adjacent properties. The information shown on Plate B indicates that the blast 
design can be controlled to comply with the 115dBL limit although may be more challenging than 
compliance with the ground vibration limit, depending upon other conditions such as wind direction, 
wind speed and the direction of blast initiation.  
 
Plate B indicates: 
 


 Similarly to the constraints discussed for the vibration impacts, the impact of complying with 
the 115dBL criterion at the adjacent residential properties in Crescent Head Road is modelled 
to restrict the scale of quarrying that can be undertaken; 


 Explosive quantities will be restricted in the eastern section of the quarry, possibly to a larger 
extent than for the vibration control with the 5mm/s criterion; 


 Design adjustments to blast, such as always firing away from the closest potentially affected 
property can reduce the overpressure levels to lesser values. It is often observed that providing 
the quarry design can be adjusted to achieve vibration compliance, the overpressure level can 
be reduced to permissible values by adjustments to the uncharged blast hole collar, the front 
row burden or the initiation sequence. 


 
5. ENVIRONMENTAL MITIGATION MEASURES 
 
Environmental mitigation measures will be incorporated into each blast to minimise the impact of the 
following effects: 
 


 Vibration; 
 Airblast overpressure; 
 Flyrock. 


 
5.1. Vibration 


 
Mitigation measures to reduce vibration effects during blast activities could include:  
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 Ensuring all relevant areas associated with blast activities have been properly analysed to 
determine scale of blasting required. 


 Ensuring only exact quantity of explosives is used for each hole. 
 Condition surveys by NSW Quarry Services for adjacent structures where the owner has 


expressed concern in relation to the possibility of damage; 
 Periodic vibration and airblast overpressure monitoring to confirm that vibrations being 


induced by the blasting activities are at or below design limits specified in Section 1.  
 


5.2. Airblast Overpressure 
 
Mitigation measures to reduce airblast overpressure during blast activities include:  
 


 Ensure all relevant areas associated with blast activities have been properly analysed to 
determine scale of blasting required; 


 Notification and/or discussions with the residents as to the effect of the blasting activities; 
 Ensure only exact quantity of explosives is used for each hole; 
 Periodic vibration and airblast overpressure monitoring to confirm that vibrations being 


induced by the blasting activities are at or below design limits specified in Section 1; 
 All blasts designed with a minimum uncharged collar length.  


 
5.3. Flyrock 


 
Mitigation measures to control flyrock and ensure safety of protection of properties could include:  
 


 An increased minimum uncharged collar lengths (beyond that recommended in the Australian 
Standard AS2187.2) is applied to all blastholes; 


 Ensuring that all design criteria are measured, documented and adhered to prior to any 
blasting activity proceeding. 


 
All blast designs and their implementation will be strictly quality controlled to control the possibility 
of flyrock. The proximity of the nearest residential property towards the east ensures that this will 
remain a key objective of blast design. Eliminating flyrock is paramount to the design. It is suggested 
that all blast designs are recorded by video and reviewed to determine the appropriateness of the 
uncharged collar lengths. Where stemming ejection occurs, or face bursting is observed, the blast 
design should be immediately adjusted to eliminate such events. 
 
6. CONDITION SURVEYS AND COMPLAINTS 
 
Where a complaint from an adjacent property owner regarding the blasting activities is registered with 
NSW Quarry Services, or their drilling and blasting sub-contractor, the following procedures shall be 
followed: 
 


 The complainant shall be contacted by management of NSW Quarry Services to discuss the 
nature of the complaint; 


 Where the complaint relates to infrastructure damage and the source of the damage can be 
directly related to the blasting activity, NSW Quarry Services shall rectify the damage within 
an appropriate timeframe; 


 Where the nature of the complaints relates to personal amenity, subsequent blasting activities 
shall be monitored to confirm compliance with the permissible vibration and air overpressure 
limits specified in the ANZECC document; 


 In the event that the nature of the complaint cannot be resolved, or an agreeable path to 
resolution determined, a joint meeting between the complainant, NSW Quarry Services and 
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the local government agency or representative should be convened to further discuss the 
matter. 


 
The following table shows the human perception as a function of vibration levels, as given in the 
International literature linking human response and vibration. 
 


Vibration Range 


Effect 


Lower Upper 


0 mm/s 0.5 mm/s Imperceptible 


0.5 mm/s 1 mm/s Barely Noticeable 


1 mm/s 5 mm/s Easily Noticeable 


5 mm/s 10 mm/s Distinctly Noticeable 


10 mm/s  Strongly Noticeable 


Table 2- Expected effect of vibration from blasting activities 
 
The performance criteria specified in Section 1 of this plan therefore limit vibration levels to those 
classed as “easily noticeable” rather than “distinctly noticeable”. 
 
7. BLASTING ACTIVITIES 
 


7.1. Pre-Blast Activities 
 
Prior to undertaking drilling and blasting, the following actions will be completed: 
 


 Provide reasonable notice of intended blasting and the anticipated effects on the nearby 
commercial premises and occupants of these premises; 


 Blasting notification NSW WorkCover covering the jurisdiction of the proposed blasting 
activities for the intended period of blasting; 


 If required, NSW Quarry Services generate a condition survey report of adjacent 
infrastructure, including an assessment of the susceptibility of the infrastructure to vibration 
related effects; 


 Preliminary review assessing the expected maximum explosive quantities for control of 
vibration. 


 
7.2. Community Consultation 


 
NSW Quarry Services personnel, or representatives from their drilling and blasting sub-contractor, 
will undertake community consultation with any potentially affected residents prior to the 
commencement of blasting.  Information describing the nature and likely timing of the blast and any 
likely adverse effects will be conveyed to all residences and other potentially affected building 
occupants prior to commencement of blasting activities.  NSW Quarry Services will respond to all 
issues of concern and complaints promptly and efficiently and relay any necessary information 
through to the appropriate persons.  
 


7.3. Preparation of Drilling Area 
 
The area where blasting will be undertaken will be prepared to a condition to enable accurate drilling.  
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7.4. Design and Layout of Blastholes 
 
Drilling of blastholes will be completed using modern hydraulic drilling equipment supplied and 
operated by a recognised drilling and blasting sub contractor (presently Sequel Drill & Blast). Key 
issues include: 
 


 The subcontractor  will establish a drilling pattern, including blasthole depths, and record the 
information on a blast pattern design worksheet; 


 The quantity of explosive which will be loaded into each blasthole will be identified and 
clearly marked on the plan; 


 The total quantity of explosive for each blast will be calculated and reconciled against the 
designed quantity; 


 The blasthole burden and spacing will be measured as accurately as possible. 
 
The nearest distance to the closest property, or other sensitive receiver, will be used to calculate the 
expected level of vibration for scale of blasting that will be undertaken. Should the predicted vibration 
level be non-compliant, the blast pattern will be adjusted accordingly to ensure compliance. 
 


7.5. Blasthole Drilling 
 
On the completion of each blasthole, or group of blastholes, the driller will measure and confirm the 
depth of the hole and, if it is within tolerance, plug the collar of the hole. Variation in the depth, re-
drilled holes or other amendments will be marked on the drilling loading sheet. 
 


7.6. Transport and Storage of Explosives 
 
Transport and storage requirements for blasting activities will be in accordance with the Explosives 
Act. 
 
Explosives will not be stored on site. The quantity of explosive and detonators will be transported on 
the day of the blast from the magazines in approved vehicles. Any unused explosive will be returned 
to an off-site magazine at the completion of loading. 
 


7.7. Priming and Loading of the Blasthole 
 
The following key issues will be included as part of the priming and loading methods: 
 


 Prior to priming a blasthole, the shotfirer will confirm the depth of the blasthole is consistent 
with the depth indicated on the blasting plan depth. The measured depth will be recorded on 
the blasthole loading plan; 


 If a short hole is encountered, the shotfirer will ensure the depth is adequate to eliminate the 
possibility of flyrock, or otherwise the blasthole will not be loaded; 


 If any blastholes are loaded with loose poured ANFO, the quantity of explosive will be 
carefully measured; 


 Where blastholes are loaded with bulk emulsion, the weight of explosive per blasthole will be 
recorded; 


 Any overloaded blastholes will be not be blasted, but will have the explosive removed; 
 Quantity of explosive loaded into each blasthole, or deck, will be reported on the blast loading 


plan; 
 The total quantity of explosive loaded into the blast will be reconciled against the quantity 


indicated on the submitted blast plan. Where the quantities differ, a comment for the variation 
will be included on the blast loading plan. 
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7.8. Stemming of Blastholes 
 


The stemming of blastholes is a critical and important task and will be administered slowly and 
accurately. The bridging of stemming in a blasthole will result in stemming material ejecting, 
producing overpressure, flyrock and poor fragmentation. In addition:  
 
 The stemming material will consist of a graded crushed aggregate with a diameter of around 


10 to 20mm; 
 The stemming length will be measured and written onto the blast loading sheet; 
 All blastholes will be stemmed before the surface tie up commences. 


 
7.9. Surface Tie Up 


 
Blasting, including the loading, stemming and sequencing of blastholes will be completed in 
accordance with all appropriate legalisation. Key issues include: 
 


 The shotfirer will determine the tie up; 
 The blast pattern will indicate the proposed tie up sequence, clearly identifying the different 


delay elements that will be used. This will be used to confirm the explosive quantity will 
comply with accepted vibration level at the nearest potentially sensitive receiver; 


 A timing sequence will be shown and calculate the maximum instantaneous explosive 
quantity. This quantity of explosive (MIC) will be clearly identified on the loading plan; 


 When the total shot has been tied in, all connections will be checked and surface delay 
elements covered with sand or similar to reduce noise from the delays exploding and reduce 
shrapnel from the bunch blocks. 


 
7.10. Firing 


 
Firing of the blast will be under the control of the shotfirer. The following key issues will be 
addressed: 
 


 Prior to firing, the shotfirer will confirm with the NSW Quarry Services personnel or their 
representative of the intent to blast; 


 The area will be cleared to ensure all personnel are a safe distance from the blasting activities; 
 Control points to block access to the blast site, including internal access to the blast area from 


within the site; 
 Prior to the blast, a siren of sufficient loudness will be sounded to alert all adjacent personnel 


of the immediate intention to blast, including residents around the blast area. 
 


7.11. Misfires 
 
Should there be a cut-off (severing of the leads to the detonators, either surface or in-hole) during the 
blast, compliance with the Explosives Act will be followed. The following checks for cut-offs will be 
implemented: 
 


 After the blast is fired, the shotfirer will visually inspect entire shot for evidence of misfires. 
 If found, the shotfirer will notify NSW Quarry Services management; 
 The shotfirer will decide if it is safe to re-fire shot; 
 The same method of initiation will be used; 
 If the shot is unable to be fired safely, a mitigation plan will be assessed. 


 
If a misfire (unexploded explosive) is detected during excavation: 
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 Stay well clear; 
 Warn all personnel in the area; 
 The shift boss will notify the shotfirer immediately; 
 A detailed and safe excavation plan will be formulated and implemented; 
 
7.12. Reconciliations and Reporting 


 
After each blast, NSW Quarry Services or their representative will have in their possession the 
following documents: 
 


 A pre-blast sheet confirming that the expected level of vibration at each of the nearest 
sensitive receivers complies with the vibration limits; 


 A completed drilling sheet prepared by the shotfirer showing the measured depth of each 
blasthole. The sheet will identify and clearly mark any “short” blastholes; 


 A blast loading plan showing the depth of each blasthole, quantity of explosive in each 
blasthole and the uncharged stemming length. The initiation sequence will also be shown. 
Reconciled explosive quantities used versus the designed quantity will also be shown and any 
variations accounted for; 


 A signed blast summary sheet showing that each of these forms been received and no 
variations between the intended and implemented design exist. The sheet will also confirm 
that the blast covers are in place and in accordance with designed set out. 


 
These requests are in accordance with the specifications listed in the Australian Standards AS2187.2 
document. 
 
8. MONITORING OF BLASTING ACTIVITIES 
 
It is proposed that a detailed monitoring program for both vibration and air overpressure levels is 
initially undertaken until such time that sufficient data are available to allow a satisfactory prediction 
of both vibration and overpressure values from the proposed blast design. The measured data should 
be analysed to develop site specific relationships for both vibration and air overpressure and based 
upon these relationships, it may be necessary to undertake a revised set of modelling to determine or 
establish possible effects of the required environmental compliance on the quarry design. It is further 
recommended that a series of single hole trials may be necessary to better define the vibration 
relationship for the site. Following the dedicated vibration and overpressure monitoring during the 
initial stages on blasting at the quarry, periodic monitoring of vibration and air overpressure levels 
from the blasting activities should continue to be undertaken 
 
In addition, monitoring may be required should complaints from adjacent residents be received. 
 
The vibration monitoring system should consist of a series of individual monitors which will be 
positioned at strategic locations around the quarry. Each vibration monitor will have four recording 
channels. An external geophone (transducer) will monitor ground vibration in three directions 
(transverse, vertical and longitudinal particle velocities) and report the level in mm/s. An external 
microphone will measure the level of overpressure, reporting the data in units of dBL. The monitors 
will be configured with a vibration threshold trigger to record blast events which exceed a minimum 
value, typically around 0.3mm/s. The recording duration will be set to exceed the duration of the blast. 
 
Vibration and air overpressure monitoring should be undertaken by persons with appropriate 
experience. Monitoring equipment should meet the specifications of the Australian Standards 
AS2187.2. Section J. 
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The author of the document is Dr. John Heilig.  I am the Principal of Heilig & Partners Pty Ltd., a 
consulting engineering company based in Brisbane Australia.  I hold the qualifications of Bachelor 
of Engineering (BE) Honours and a Doctor of Philosophy (PhD), both from the University of 
Queensland in Australia.  
 
I have worked in the mining and civil industry for more than 25 years and have extensive domestic 
and international experience in the measurement, assessment and impact of vibration and air 
overpressure from blasting and civil construction projects. I have been associated extensively with 
these analyses and prediction at more than 500 sites throughout the world. I have also provided advice 
to large scale projects in Australia and overseas continuously over the previous 25 year period. 
 
I have been engaged by NSW Quarry Services to review the proposed blasting and potential impacts 
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