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Introduction 
 
Crushed rock is needed for various purposes on Norfolk Island, including road base, concrete 
and future airport runway works.  For some decades, rock has been sourced from a quarry at 
Cascade.  That source is now close to depleted, and new source(s) of rock needs to be 
identified. 
 
This report presents the various options potentially available for the supply of crushed rock 
into the future for Norfolk Island.  The report outlines the processes required to pursue these 
options and the anticipated costs involved.   
 
This report begins with a review of previous reports that examined quarrying of rock on 
Norfolk Island.  Each report is attached as an Appendix to this main report.   
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1. Research of previous reports investigating quarrying on Norfolk Island 
 
This section summarises the findings of reports that have previously been prepared to 
investigate the possibility of quarrying on Norfolk Island.  The reports summarised here may 
not be the sum total of the reports on this subject, but they are all the reports that could be 
located on this subject.  Full copies of each of these reports are attached in the Appendix to 
this report. 
 
Report: Title: 
 
1.1 Norfolk Island: Selection of a quarry site for the extraction of quality stone for 

concrete aggregate and pavement construction (Mar. 1980 / Administration 
Records File No.1/4/0129) 

 

1.2 Norfolk Island Quarry Investigation: Preliminary Geological Reconnaissance (Aug. 
1980 / Administration Records File No.1/4/0129) 

 

1.3 Notice of intention to extend the present rock quarry at Cascade, Norfolk Island 
(Dec. 1980 / Administration Records File No.1/4/0132) 

 

1.4 Report on quarrying facilities, Norfolk Island (Dec. 1990 / Administration Records 
File No.1/4/0081) 

 

1.5 Proposed quarry at Cascade Cliff: Position Report (17 Mar. 1992 / Administration 
Records File No.30/9/0003) 

 

1.6 Report on current and future quarry needs including rock for a future port at Norfolk 
Island (19 Jun. 1992 / Administration Records File No.1/4/0097) 

 

1.7 Headstone Quarry and RESA Proposal (Sep. 2005 / Administration Records File 
No.1/4/0129) 

 

1.8 Cascade Cliff: Feasibility of extending the original Cascade Cliff Safety Project (6 
August 2009 / Administration Records File No.30/9/0003) 

 

1.9 Preliminary Report on Provision of a 3rd Landing Facility at Headstone Point (19 
September 2009 / Administration Records File No.75/4/0022) 

 
Administration Records Files: 

 
1/4/0081 Quarrying Facilities N.I. Fulton Hogan Dec.1990 

1/4/0097 Report on current and future quarry A. Lyell June 1992 

1/4/0129 Alternate quarry sites for crushed metal, technical services division NSW Mar.1980 

1/4/0132 To extend present rock quarry Cascade, Australian Construction Services 12/2/91 

1/4/0360 Options for future supply of crushed rock on Norfolk Island 2010 (this report) 

30/9/0003 Proposed new quarry at Cascade Cliff Face 

35/1/0401 Portion 5a Christian John Maxwell 

35/7/0019 Cascade Reserve 

75/4/0022 Preliminary Report on Provision of a 3rd Landing Facility at Headstone Point 
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1.1 
Norfolk Island: Selection of a quarry site for the extraction of quality stone for concrete 
aggregate and pavement construction (Mar. 1980 / Administration Records File No.1/4/0129) 
(Author: Bruce Rodway, Commonwealth Department of Housing and Construction) 
 
This report discusses a range of possible quarry sites around Norfolk Island, based on aerial 
and ground / surface surveys.  The report concluded that further quarrying at Cascade was 
not practical, the boulders at Ball Bay could provide a source of rock for a limited period, 
Puppys Point was a promising site for a quarry and crusher, Pop Rock (on the southern 
slopes of Mount Pitt) was a suitable quarry site, and other sites are either not suitable or 
required further investigation.  Headstone does not appear to have been considered in these 
surveys.   
 
1.2 
Norfolk Island Quarry Investigation: Preliminary Geological Reconnaissance (Aug. 1980 / 
Administration Records File No.1/4/0129) 
(Author: W.S. Chesnut) 
 
This report ranked the 5 locations on Norfolk Island considered most viable for a quarry based 
on ease of quarry development, volume of available rock reserves and minimal thickness of 
overburden, as follows: 

1. Cascade Slot (the present quarry site) 
2. Leon Evans 
3. Pop Rock (southern slopes of Mount Pitt) 
4. Cockpit 
5. Cascade Slice 

 
The report recommended that a program of drilling be undertaken in order to ascertain the 
most optimum site for a quarry on Norfolk Island.  Drilling would determine whether rock of 
suitable quality is actually present below the surface, and would also determine the thickness 
of overburden soil and of useable rock.  Drilling would then concentrate on the site found to 
have the thickest and best quality rock and least overburden thickness.   
 
The report considered Headstone Creek, but concluded that this site would be impractical 
because of findings from drilling at Puppys Point, indicating no viable rock reserves close to 
the surface.   
 
1.3 
Notice of intention to extend the present rock quarry at Cascade, Norfolk Island (Dec. 1980 / 
Administration Records File No.1/4/0132) 
(Author: Australian Construction Services) 
 
This report relates to continued quarrying at the existing Cascade quarry.  The report states 
that rock had been quarried from foreshore Crown land for the last 10 years (i.e. since 1970).  
The report notes that accessible rock reserves within Crown land were nearly depleted, and 
that a further source of rock was needed.  The report refers back to the report by the 
Commonwealth Department of Housing and Construction on possible alternative sites for a 
quarry on Norfolk Island (this appears to be referring to report No.2 above).  The report gives 
reasons why the “Cascade Slot” site (Portion 5a owned by Mr. M.D. Christian at that time) 
should be continued as a site for quarrying, and briefly describes the “safeguards or standards 
for protection of the environment” to be undertaken as part of this continued operation.  Report 
No’s 1 & 2 above are referred to in the “related documents” section of this report. 
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1.4 
Report on quarrying facilities, Norfolk Island (Dec. 1990 / Administration Records File 
No.1/4/0081) 
(Author: R.G. Cotton of Fulton Hogan) 
 
This report was produced to ascertain the feasibility of developing the Cascade quarry site for 
aggregate, particularly for airport maintenance work.  The report also looked at Puppys Point, 
Pop Rock, and Ball Bay, but returned to Cascade as the best site with the better quality rock.  
The report noted that extensive overburden would need to be removed in order to expose the 
good rock.  The report recommended quarrying in benches for safety purposes.  The further 
quarrying described in the report relates to the Cascade cliff, opposite the old whaling station 
site, and resulting in the relocation southwards of the lookout on Youngs Road.  The report 
concludes that the quarry could be developed “at some cost”, with anticipated quantities of 
2000 cubic metres of sealing chip to both runways and the taxiway. 
 
1.5 
Proposed quarry at Cascade Cliff: Position Report (17 Mar. 1992 / Administration Records File 
No.30/9/0003) 
(Author: Peter Davidson, Consultant biologist) 
 
In this report, Mr. Davidson notes the views of a consultant geologist Gordon Duvall, i.e. that 
the “Cascade Formation” of which Cascade Cliff is part, provides the most promising long 
term reserves of quarry rock on the island.  The proposal in this report was to quarry further 
west of the previous quarried area on Portion 5a, while retaining the “wall” between the quarry 
and the sea.   
 
1.6 
Report on current and future quarry needs including rock for a future port at Norfolk Island (19 
Jun. 1992 / Administration Records File No.1/4/0097) 
(Author: Andrew Lyell) 
 
This report sought to identify a site for a quarry to supply rock for everyday uses such as road 
construction and concrete, re-sheeting of the airstrip every 15 to 20 years, and rock for a 
breakwater for a future port.  The report considered sites at Cascade, Cockpit, Puppys Point, 
Rocky Point, Ball Bay, Pop Rock, Anson Bay, Leon Evans and Headstone Creek.  All areas 
apart from Cascade were discounted as quarry sites as “they offered no quarrying advantages 
over Cascade, and in most cases offered significant environmental disadvantages”. 
 
The report briefly noted the steps required to recover further rock at the existing Cascade 
quarry.  The possibility of quarrying elsewhere at Cascade (Cascade Cliff, Cascade East and 
Cascade West) was also discussed.  The report noted that a quantity of overburden would 
need to be removed, either to a neighbouring site or to the sea.  The report examined the 
various alternative methods of controlling the quarry and recommended a method whereby a 
private operator be contracted to crush and screen the rock to the Administration’s 
specifications, and sell the rock and prices determined by the Administration.  The report then 
detailed budget calculations for the various options.   
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1.7 
Headstone Quarry and RESA Proposal (Sep. 2005 / Administration Records File No.1/4/0129) 
(Author: Andrew Lyell) 
 
In 2005, the Norfolk Island Government raised the question of future rock supplies, and the 
result was a report by Andrew Lyell, summarised below. 
 
This report estimated that there would be approximately 6 years worth of rock reserves left on 
Norfolk Island (at the current quarry at Cascade).  The report comments that an alternative 
site would need to be found after then, because of the construction of John (Moochie) 
Christian’s house and the expiry of the lease in 2009.   
 
The emphasis in this report on the need for further rock is due to the need to construct the 
Runway End Safety Areas at the airport.  The report mentions three potential places for a 
quarry on Norfolk Island: Headstone, Ball Bay and Cascade, then picks Headstone as the only 
site within economic travelling distance of the RESA area and the only site where there would 
be minimal impact on the community.   
 
The report briefly sets out the method by which quarrying at Headstone could be carried out, 
involving drilling and blasting 10 years supply of rock within a one month period.  The entire 
project, also including removal and stockpiling of topsoil, removal of overburden, backfilling 
the batters and revegetating the site was estimated to take 7 months, from start to completion.  
Mr. Lyell’s cost estimates were between $4.0 million (involving management and supervision 
by the Administration), to $4.7 million (involving consultants).  These costs do not appear to 
include the cost of a development application, preparation of an Environmental Impact 
Statement, or consideration of other application / approval processes, such as the necessary 
amendment to the Plan of Management for Headstone Reserve, or referral under the 
Commonwealth Environment Protection and Biodiversity Conservation Act 1999.  There is no 
guarantee that any of these application processes will result in approval for the quarry.  The 
report went on to consider the options for ownership and operation of the quarry and how the 
project could be financed.  Finally, the report set out the “planning and approval issues” and 
the next step, to drill to determine the quality of the rock.  The drilling process alone was 
estimated to cost $60,000.  Andrew Lyell produced a breakdown of the $60,000 cost for 
drilling at Headstone in a separate letter dated 27 September 2005 to the then Minister for the 
Environment.   
 
Jeffrey and Katauskas Pty Ltd submitted a cost proposal dated 17 August 2005 for a 
geotechnical investigation for a possible future quarry at Headstone.  Two options were 
presented, based on boreholes 25 metres deep (Option A) and 40 metres deep (Option B).  
The cost estimates were $95,000 and $135,000 (Options A and B respectively) and were 
based on a number of assumptions.  I am assuming the Administration sought to compare 
costings from at least two companies, hence the invitation to this company as well as the 
costings provided by Andrew Lyell who was then working for Central West Drilling and 
Blasting Pty Ltd. 
 
File 1/4/129 indicates correspondence between the Administration (Ross Hogan and Peter 
Davidson) and Andrew Lyell up until July 2006, with a comment that test drilling quotes would 
be called for within the next 3 months, prior to calling for earthworks tenders.  No further work 
has been done on this proposal to date. 
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1.8 
Cascade Cliff: Feasibility of extending the original Cascade Cliff Safety Project (6 August 2009 
/ Administration Records File No.30/9/0003) 
(Author: Andrew Lyell & survey details by Don Taylor) 
 

This report finds that previous approvals to quarry at Cascade have probably expired, and that 
fresh applications under the Commonwealth EPBC Act and Norfolk Island Planning Act would 
be required.  
 

The report then goes on to describe the proposed works: quarrying further into the Cascade 
cliff to bring the top face to 44 degrees.  The report stated that it would be necessary for a 
Geotechnical Engineer to confirm the suitability of this angle during the detail design stage.  
The report proposed the removal of all existing rock from the quarry as a first step, then 
restoration of the quarry by spreading OTR and topsoil on the quarry floor, and the area re-
grassed.  The cliff would then be blasted, and the report notes that the house at Portion 5a is 
situated 60 metres from the closest blast site.  The report stresses that “the risk of damage to 
the house from flyrock, ground vibration and airblast is high”.  The report describes what 
actions would need to be taken in order to minimise risks when basting the Cascade cliff.  A 
project cost breakdown is provided with the report.  It was estimated in this report that the 
work would expose about 29,000 BCM or 72,000 tonnes of good rock, sufficient for 10 years 
of island use.  It was estimated that the quarry would eventually produce a surplus through 
rock sales, which could be put towards developing a new extractive area at Headstone. 
 
Photo 1.1: Cascade Cliff 
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1.9 
Preliminary Report on Provision of a 3rd Landing Facility at Headstone Point (19 September 
2009 / Administration Records File No.75/4/0022) 
(Author: Kevin Bickhoff) 
 
This report looks at the feasibility of quarrying material at Headstone for the primary purpose 
of constructing a landing place at this location.  The report was presented to the Legislative 
Assembly in 2009, together with a Business Case for a landing facility at Headstone. 
 
Mr Bickhoff’s visit to Norfolk Island was organised by island resident David Porter, and paid for 
by the Norfolk Island Government of the time.  Mr Bickhoff was asked to provide advice in 
relation to a proposal to construct a landing place at Headstone.  Mr Bickfoff is of the opinion 
that the site is suited to a landing facility measuring a minimum of 50 x 30 metres, and a 
desired size of 70 x 50 metres, with road access from Headstone Road at a grade of 10%.  
The report identifies issues associated with the road intersection and possible design and 
encroachment issues with adjacent private landowners, and also the close proximity of the 
Headstone monument.  In October 2009, Surveyor Don Taylor produced a plan for the 
proposed landing place, access road and a realignment of Headstone Road. 
 
This report does not focus on the quality and quantity of rock that would be quarried, stating: 
“An investigation into rock quality, faulting and blast suitability needs to be completed to 
confirm that there are no unknowns contained in the basic assumption that the rock is suitable 
and can be removed by blasting, load and haul, and stockpiled”.  The report estimates that the 
road excavation involves about 65,000m3 and the bench provision involves 52,000m3, these 
figures based on “very preliminary data but sufficient to indicate the quantum of the project 
volumes”.  An estimated cost of the project is not provided.  The author provides details and 
costs (maximum $42,000) of further investigation work to prepare a final design for the job.   
 
Photo 1.2: Headstone Point 
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2. Current arrangements for quarrying, transporting and sale of rock 
 
2.1 
Deed of Lease 
 
The current quarry at Cascade is situated within Portion 5a1, owned by John (Moochie) 
Maxwell Christian.  The Administration leases part of this portion from Mr. Christian, by Deed 
of Lease, which was originally signed by the then owner Maxwell Dalyell Christian and the 
Administration on 25 March 1999.  The rent at that time was $300.00 per week, although the 
agreement allowed for the rent to be increased each year by an amount up to a figure based 
on the Retail Price Index for Norfolk Island.  The Administration currently pays $460.64 per 
week (i.e. $23,953.28 per year) in rent. 
 
A variation to the Deed of Lease was signed on 23 October 2008, recognising that the owner 
of the land is now John Maxwell Christian and that the lease was to be extended until 25 
March 2010.  The then Minister for the Environment, Education and Social Welfare noted that 
Mr. Christian had agreed to continue the lease on a month by month basis beyond 25 March 
2010 on the same terms and conditions pending a decision as to whether the balance of the 
rock and rock material stockpiled on part of Portion 5a1 will be removed.  The lease continues 
under this agreement.1   
 
2.2 
Sorting, transporting and sale of rock 
 
The Administration recently awarded a contract to Island Industries Pty Ltd for rock to be 
sorted and transported from Cascade quarry to Portion 44a and to transport topsoil from 
Portion 44a to the quarry (Tender No’s 19/09 and 20/09).  The sorting process was to 
separate clean crushable rock and “other than rock” (OTR) or minus 25mm scalpings.  The 
work was to be carried out over a period of eight weeks, but had not been completed by 
October 2010.   
 
The Administration sells rock to the public at the following prices: 2 
Screened rock  $48.25 per tonne 
Unsorted rock (unscreened): $43.45 per tonne 
100mm scalpings (unscreened): $28.95 per tonne 
-25mm scalpings (non-conforming): $20.00 per tonne 
 
These prices are still current as at October 2010.  The first $20.00 per tonne for all the above 
prices is known as a “management fee”, intended to pay for the lease of Portion 5a1 and the 
weighbridge costs.  The price of screened rock minus the management fee is therefore $28.25 
per tonne, which is accounted for as the royalty to pay off the Cascade Cliff Safety Project 
loan to the Commonwealth Government.3  At the end of June 2010, $506,082 was owed on 
this loan.4  There is no “unsorted rock” at the quarry anymore, and the 100mm scalpings 
contain more dirt than scalpings, therefore this item is charged at the same rate as -25mm 
scalpings (i.e. $20.00 per tonne).5 

                                                 
1 Details of the lease, variation to the lease and lease payments are contained on Administration Records File 
No.35/1/0401.  The file also contains details of rock royalties and correspondence relating to an area of Portion 1d 
belonging to John Forrester which was apparently quarried in error. 
2 “Conditions of sale of rock”, Norfolk Island Gazette, 18 July 2008. 
3 Justin Reynolds (Administration of Norfolk Island), personal communication, 13/10/10. 
4 Barry Wilson (Administration of Norfolk Island), personal communication, 21/10.10. 
5 Justin Reynolds (Administration of Norfolk Island), personal communication, 13/10/10. 
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The Administration employs a part-time weighbridge operator (average 3 days per month) at a 
salary of $29,590 to $30,969 per annum.  An allocation of $3,500 has been made in the 
2010/11 budget for wages for this operator.   
 
2.3 
Retail price of crushed rock 
 
Island Industries currently operates the only approved rock crushing facility on Norfolk Island, 
and sells crushed aggregate rock back to the Administration and to the general public for the 
current (October 2010) price of $142.56 per tonne including GST.  The Administration is 
therefore paying a net price of $94.31 per tonne for crushed aggregate rock.   
 
The retail price of rock is therefore made up of the following: 
Management fee (Administration): $20.00 per tonne 
Screened rock (additional cost): $28.25 per tonne 
Island Industries costs, operations, etc: $79.03 per tonne 
G.S.T.: $15.28 per tonne 
TOTAL: $142.56 per tonne 
 
The Administration’s income from the retail price of rock is therefore $63.53 per tonne (which 
goes towards rental, loan repayments, etc).  Costs incurred by Island Industries include 
hammering and sorting of rock at Cascade quarry, and transporting rock to the crusher. 
 
Photo 2.1: Island Industries Crusher 
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3. Anticipated need for rock on Norfolk Island into the future 
 
3.1 
Road base & concrete 
 
Over the most recent 20 year period the average amount of rock taken from Cascade Quarry 
has been about 7,000 tonnes per year, but this has more recently dropped to between 2,000 
and 3,000 tonnes per year (see figures below).6  The amount of rock likely to be sold in the 
next few years is not expected to vary greatly from this range of figures. 
 
Figure 3.1: Materials taken from the quarry, 2008 to present 
 

Year Screened rock (tonnes) Hardfill (tonnes) 
2008 3906.58 950.96 
2009 2645.66 1517.64 

2010 (to 22.10.10) 1299.10 296.12 
 
The vast majority of the rock taken from the quarry has been purchased by Island Industries.  
Since 2010, the Administration’s Works Supervisor has commenced a new arrangement for 
rock required for road works, whereby the Administration purchases the screened rock, and 
only pays Island Industries for the transport and crushing process.7  
 
During the last 12 months or so, Island Industries has been purchasing and removing surface 
rock from private properties for crushing.  This has an impact on the amount of rock Island 
Industries purchases from the quarry.  Taking of surface rock is a temporary activity, and such 
activities would not be permitted to develop into full-blown quarries unless development 
approval is sought and granted.  The amount of surface rock being taken is unlikely to have a 
significant impact on the total amount of rock needed to meet the island’s demands into the 
future. 
 
3.2 
Norfolk Island Airport 
 
Advice given by Andrew Lyell in 2002 (in the lead-up to the last airport upgrade works) noted 
that 22,000 tonnes of crushed rock was required for the asphalt, and Mr. Lyell recommended 
that an additional 20% be required in order to cover for any minor variations in pavement 
thickness and waste due to poor asphalt.  Mr. Lyell therefore recommended that 26,400 
tonnes of crushed rock be required.8  Upon completion, about 30,000 tonnes of good quality 
screened rock had been produced,9 which included additional lengths of the cross runway and 
the apron.  The depth of the re-seal in 2005/06 was determined by the desire to increase the 
runway strength to allow B737-800 operations and the need to provide sufficient depth of new 
seal to ensure its integrity.10   
 

                                                 
6 Justin Reynolds (Administration of Norfolk Island), personal communication, 13/10/10. 
7 Justin Reynolds (Administration of Norfolk Island), personal communication, 13/10/10. 
8 Letter from Andrew Lyell to the CEO, Norfolk Island Administration, dated 15/7/02. 
9 Norfolk Islander, 15/7/06. 
10 Peter Davidson (Administration of Norfolk Island), personal communication, 25/10/10. 
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The timing of the next upgrade and volume of aggregate required will depend on the condition 
of the runway in a few years time, i.e. the extent to which weathering and cracking has 
occurred and to what depth.11  It would be prudent to allow for the possibility of the need to re-
seal the runway 10 to 12 years after the last re-seal, and to allow for sufficient volume of rock 
for a complete re-seal of both runways, taxiway and apron.12  This would mean perhaps 
35,000 tonnes of aggregate would be required around 2016 to 2018.  It is difficult to predict 
how much aggregate would be required for the next required re-seal, but a figure similar to the 
amount used in 2005/06 may be realistic. 
 
3.3 
Summary of anticipated need for rock 
 
Based on the above figures, it is estimated that around 55,000 to 65,000 tonnes of rock will be 
required between 2011 and 2020 (inclusive).  A similar figure may be required for every 
subsequent 10 to 12 year period.  It is possible that other large projects may arise which 
would require significant amounts of rock, e.g. pier works or construction of a breakwater or 
harbour.   
 
The grades of rock typically required for use on Norfolk Island are 7mm, 10mm and 14mm, as 
well as a mix of these sizes and smaller particles, known as road base or builders mix.  The 
Administration is the biggest user of the crushed rock product.  For new road projects, road 
base is applied first, then a layer of bitumen, then a coat of 14mm gravel, then another layer of 
bitumen, then a coat of 10mm gravel. 13  7mm gravel is used for patching potholes.   
 
Figure 3.2: Estimated requirement for aggregate on Norfolk Island, 2011 to 2030 
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11 Peter Davidson (Administration of Norfolk Island), personal communication, 25/10/10. 
12 Peter Davidson (Administration of Norfolk Island), personal communication, 25/10/10. 
13 Justin Reynolds (Administration of Norfolk Island), personal communication, 13.10.10. 
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4. Future supply of rock, Option 1: utilising previously quarried rock 
 
4.1 
Cascade Quarry 
 
The existing quarry at Cascade is close to being exhausted.  Rock has previously been 
quarried and scalpings (approximately 15,000 to 20,000 tonnes) are stockpiled at the quarry.  
These scalpings, if processed, could provide up to 6,000 tonnes of first grade rock that could 
be crushed and used as aggregate.14  To break even on a rock processing operation at the 
quarry (assuming that rock would be sold at the current price), at least 40% of the material 
being sorted needs to be good quality rock, however these scalpings are providing closer to 
30% good quality rock.15  The Administration has entered into an agreement with B.C. 
Excavations to move a minimum 4,000 tonnes of these scalpings to Portion 44a.16  This will 
improve viability of the sorting process, once rental payments cease over Portion 5a1. 
 
4.2 
Road access to Cascade Quarry 
 
Unknown quantities of rock, perhaps thousands of tones in total, have previously (over the last 
30 years) been placed under the road between the jetty and the quarry, and towards the shore 
from this road, and also in-between the road at the shore to the west of the jetty.17  The quality 
of this rock is uncertain, but could be determined by excavating sample areas.  If the access 
road into the quarry was to be excavated, the rock taken would need to be replaced with other 
material in order to retain access to the existing quarry area.  If rock was to be taken from the 
foreshore area, it would also have to be replaced with other material, for aesthetics and for 
public safety. 
 
4.3 
Portion 44a 
 
Portion 44a is adjacent to the Norfolk Island Central School and Cascade Road.  This site has 
been used over recent years to stockpile rock, scalpings, and dirt, which originally came from 
the quarry at Cascade, in some cases via temporary storage at other locations including 
Cascade Reserve opposite “Aunt Lil’s” and adjacent to the Banyan Park Play Centre.  Some 
of these stockpiles at Portion 44a contain good rock that can be sorted, crushed and used as 
aggregate.  Estimates of the amount of hard durable rock at Portion 44a vary from around 
8,000 to 10,000 tonnes18 up to 23,635 tonnes.19 
 
4.4 
Summary of availability of previously quarried rock 
 
Based on the estimates above, there could be anywhere between about 20,000 and 40,000 
tonnes of good, useable rock at Cascade and Portion 44a, which would be sufficient to meet 
the island’s needs until the next runway upgrade works due around 2016 to 2018.  Assuming 
the current retail price of aggregate is to be maintained, sorting of the scalpings might not be a 
viable exercise.  Viability will improve once lease payments for Portion 5a1 cease. 

                                                 
14 Justin Reynolds (Administration of Norfolk Island), personal communication, 25/10/10. 
15 Justin Reynolds (Administration of Norfolk Island), personal communication, 7/10/10. 
16 Justin Reynolds (Administration of Norfolk Island), personal communication, 25/10/10. 
17 John Brown (Island Industries), personal communication, 7/10/10. 
18 John Brown (Island Industries), personal communication, 7/10/10. 
19 Based on survey by Surveyor Don Taylor, prepared 14/3/06. 
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5. Future supply of rock, Option 2: further quarrying on Norfolk Island 
 
5.1 
Preferred sites for quarrying 
 
Previous reports on the availability of rock on Norfolk Island (as discussed in Section 1 of this 
report and attached in the Appendix to this report) have resulted in the identification of two 
most desirable locations for quarrying: Cascade and Headstone.  The availability of rock at 
Portion 5a1 at Cascade is almost exhausted20 but rock could potentially be quarried from 
site(s) adjacent to the quarry, such as the Cascade Cliff, within the Youngs Road reserve and 
Cascade Reserve.21  A preliminary assessment has also identified the possibility of good rock 
at Headstone, within Headstone Reserve.22  This section looks at the possibility of quarrying 
at these two sites. 
 
Map 5.1: Cascade and Headstone 
 

 
 
 
 
 

                                                 
20 Lyell, A. 2005, Headstone Quarry and RESA Proposal. 
21 Lyell, A. 2009, Cascade Cliff: Feasibility of extending the original Cascade Cliff Safety Project. 
22 Lyell, A. 2005, Headstone Quarry and RESA Proposal. 
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Map 5.2: Official Survey showing Cascade site, and quarry areas 
 

 
 

Photo 5.1: Aerial Photo of Cascade site 
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Map 5.3: Official Survey showing Headstone site 
 

 
 

Photo 5.2: Aerial Photo of Headstone site 
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5.2 
Anticipated supply of rock and costs of quarrying at Cascade 
 
Andrew Lyell’s 2009 report on the possible extension of the Cascade Cliff Safety Project23 
indicates that around 29,000 Bank Cubic Metres (BCM) (i.e. 72,000 tonnes) of good rock 
could be quarried from Cascade cliff, situated within the boundaries of Youngs Road reserve 
and Cascade Reserve.  The report anticipated that this would be sufficient for 10 years of 
island use.  Based on the figures discussed in Section 3 of this report, and depending on the 
development industry on the island, this amount may in fact be sufficient to last slightly longer, 
until around 2028 when the second reseal of the airport runway would be required.   
 
Considering the close proximity of Cascade jetty and John Christian’s house at Portion 5a1, 
Mr Lyell stresses the importance of ensuring that blasting of the rock at the Cascade Cliff is 
carried out subject to professional supervision, with careful attention to prevent or minimise 
“fly rock”, ground vibration and air blast.24  Further details on the amount of explosives and the 
method of blasting are set out in Mr Lyell’s report.25  Despite the proximity of the house, Mr 
Lyell is of the opinion that the cliff can be quarried further, and that this work could be 
promoted on the basis of public safety, as there is evidence of rock being dislodged from the 
present cliff and landing near the jetty.26   
 
Andrew Lyell’s report provides an indication of the costs associated with further quarrying from 
the Cascade cliff.  The costs (at 2009) are summarised as follows: 
 
Figure 5.1: Anticipated costs of quarrying at Cascade cliff (2009 estimates): 
 

Design and specify (provisional depending on detail): $     15,000 
Survey:  $ 4,000 
Supervision (provisional depends on how it is done):  $     20,000 
Move overburden ($5.30 x 11,000BCM): $     58,300 
Restore quarry: $     23,800 
Drill and blast 29,000 BCM @ $21 per BCM  $   609,000 
Other costs associated with drilling, blasting and hammering $   680,300 
Provision 5%  $     70,000 
TOTAL: $1,480,400 

 
The above figures include $23,800 to restore the existing quarry.  The quarry is to be restored 
regardless of whether further quarrying is to be undertaken at Cascade, therefore the costs 
associated with restoring the quarry should not be taken into account in determining the cost 
of future quarrying at Cascade.  Remaining costs of quarrying are approximately $1,456,600.  
These costs do not include the loan repayments for the Cascade Cliff Safety Project or rental 
payments for Portion 5a1.  Loan repayments have not yet been paid for the rock removed 
(and to be removed) from the quarry to Portion 44a.  The amount of rock currently at Portion 
44a, and to be moved from the existing quarry to Portion 44a, will be sufficient to pay off the 
rest of this loan, therefore loan repayments should not be a factor in determining costs of 
further quarrying at Cascade cliff. 
                                                 
23 Lyell, A. 2009 Feasibility of extending the original Cascade Cliff Safety Project: Preliminary Proposal. Central 
West Drilling Blasting Pty Ltd. 
24 Andrew Lyell (Central West Drilling Blasting Pty Ltd), personal communication, 20/10/10. 
25 Lyell, A. 2009 Feasibility of extending the original Cascade Cliff Safety Project: Preliminary Proposal. Central 
West Drilling Blasting Pty Ltd. 
26 Andrew Lyell (Central West Drilling Blasting Pty Ltd), personal communication, 20/10/10. 
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Although this particular section of the cliff does not encroach into Portion 5a1, it would still be 
necessary, at least initially, to enter through Portion 5a1 to gain access to the cliff face.27  As 
such, it would be expected that lease payments to the owner of Portion 5a1 would continue for 
as long as access through this portion is required, subject to agreement by the landowner.  
Current lease payments are $23,953.28 per year.  It is difficult to estimate how long it would 
be necessary to continue to require access through Portion 5a1, but the first 12 months of 
quarrying could be assumed as a rough estimate.28   
 
Figure 5.2: Total approximate costs in quarrying 72,000 tonnes of rock from the Cascade cliff 
 

Quarrying activities (2009 estimate): $1,456,600 
Rental payments (12 months): $     25,000 
TOTAL: $1,481,600 

 
It is important to examine how total costs translate to cost per tonne of rock taken from the 
quarry.  The first stage in the production of rock is drilling and blasting.  Pages 9 and 13 of Mr 
Lyell’s report put the cost of drilling and blasting at $21 per BCM and there are 29,000 cubic 
metres of rock, therefore the total cost is estimated to be $609,000 (the summary on page 14 
incorrectly estimates that drilling and blasting would cost $242,000).  The report states that 
$21 per BCM equates to $8.40 per tonne.  The report estimates that, because of the need to 
limit the amount of blasting at this sensitive site, around 40 to 50% of the total blasted rock 
would be too large for crusher feed, and would therefore require hammering, at a cost of $20 
per BCM, i.e. $8 per tonne.  Drilling, blasting, hammering, sorting and transportation costs 
would all be met under the processing costs of a contractor, currently Island Industries which 
charges $79.03 per tonne (which also includes the crushing process).   
 
The Table below presents a comparison of the current costs of quarrying at Cascade, and 
anticipated costs of quarrying the Cascade cliff.   
 
Figure 5.3: Comparison of current and estimated costs of quarrying at Cascade 
 

Cost factors: Current prices: Cascade Cliff: 
Management fee (1): $20.00 per tonne $20.00 per tonne 
Screened rock / Royalty to pay off loan: $28.25 per tonne (2) 
Other costs associated with new quarry:  $7.74 per tonne (3) 
Island Industries operations: $79.03 per tonne $79.03 per tonne (4) 
G.S.T.: $15.28 per tonne $12.81 per tonne 
TOTAL: $142.56 per tonne $119.58 per tonne 
 
Notes: 
1. “Management fee” goes towards the lease of Portion 5a1, and costs of operating the weighbridge.  The 

costs for the Cascade cliff will decrease by about $10 per tonne after the lease over Portion 5a1 ceases. 
2. The Cascade Cliff Safety Project loan is expected to be paid off with the rock taken from Portion 5a1 to 

Portion 44a.  
3. Calculated by subtracting drilling, blasting and hammering costs and restoring quarry costs from the Total 

Project cost of quarrying Cascade cliff = $557,600 and dividing this by 72,000 (tonnes). 
4. Includes $8.40 per tonne for drilling and blasting, $8.00 per tonne for hammering 50% of the rock (i.e. 

average $4 per tonne), sorting and transportation.  Total cost could be reduced if the rock is of high quality 
and does not require as much time and resources to sort. 

 

                                                 
27 Justin Reynolds (Administration of Norfolk Island), personal communication, 28/10/10. 
28 Justin Reynolds (Administration of Norfolk Island), personal communication, 28/10/10. 
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There is likely to be a large quantity of good rock further inland from the cliff, within the 
boundaries of Portion 5a1.  Further extensive quarrying in Portion 5a1 would be dependent 
upon the purchase of this land and the demolition or removal of the (recently constructed) 
house on this portion.  It is also likely that there is a large quantity of good quality rock within 
the boundaries of Portion 1d owned by John Forrester, adjacent to the existing Cascade 
quarry.  Consideration of this property for further quarrying would require agreement of this 
property owner to either sell the land or lease part of this land.  There are currently no laws 
allowing the Administration to compulsorily acquire land, although the Legislative Assembly 
could potentially make a law authorizing the acquisition of property on just terms.29  A 
valuation would also need to be done for this property/properties to determine the fair market 
value. 
 
5.3 
Anticipated supply of rock and costs of quarrying at Headstone 
 
Andrew Lyell’s 2005 report on the potential for quarrying at Headstone30 was prepared at a 
time when construction of the airport Runway End Safety Areas (RESA) was a priority.  The 
report states that a quarry at Headstone would have two main benefits: to provide overburden 
material for the construction of the RESAs, and a quarry to supply rock for the island.31  Mr 
Lyell did not indicate how much rock might be available at Headstone, but he did state that, 
“as demand requires, additional drilling and blasting would be undertaken – each campaign 
planned to give at least 10 years supply of rock”.  The report envisages a 50 year quarry plan 
for Headstone.  It should be noted however that there has been no test drilling at this location 
to determine the quality of the rock, and the report recommends that this be done prior to a 
detailed design.  Test drilling based on 2005 cost estimates was in the order of $60,000. 
 
The report does not provide a detailed breakdown of the costs of quarrying at Headstone, but 
it estimated that, following test drilling, a quarry at this location would cost around $4 million to 
$4.7 million depending on how the work is supervised (i.e. by the Administration or by 
consultants).  Costs include 7 months worth of blasting to provide at least 10 years supply of 
rock for the island.  Further “campaigns” to provide additional supplies of rock at Headstone 
would be at additional cost.   
 
The estimated cost of quarrying at Headstone is significantly higher than at Cascade.  
Quarrying at Headstone involves removal of a greater volume of overburden, and the creation 
of a working pad over Headstone Creek for the development of the quarry.  The 2005 
estimate was also based on the assumption that the overburden would be shifted to the 
airport and that an access road would be constructed across private property between 
Headstone and the airport.  Since that time, the RESA works have been largely completed, 
and the overburden from Headstone would need to be stored elsewhere, probably on 
privately-owned land.  Agreement would need to be sought from a landowner, possibly 
involving compensation for the adverse impact to the land.     
 
Assuming that the 10 years supply of rock mentioned in the Headstone report equates to 
about 72,000 tonnes (as per the Cascade cliff estimates), the cost of aggregate sourced from 
this location based on 2005 price estimates would be $55 to $65 per tonne.32  Other costs 
also need to be taken into account, as presented below in a comparison with Cascade cliff. 

                                                 
29 Norfolk Island Act 1979, s.19.   
30 Lyell, A. 2005 Headstone Quarry and RESA Proposal. 
31 Andrew Lyell (Central West Drilling Blasting Pty Ltd), personal communication, 20/10/10. 
32 Based on cost estimates of between $4 million and $4.7 million divided by 72,000 (tonnes). 
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Figure 5.4: Comparison of estimated costs of quarrying at Cascade and Headstone 
 

Cost factors: Cascade Cliff: Headstone: 
Management fee: $20.00 per tonne $20.00 per tonne (1) 
Screened rock / Royalty to pay off loan: (2) (2) 
Other costs associated with new quarry: $7.74 per tonne (3) 
Cost for first 10 years of quarry:  $55 to $65 per tonne 
Island Industries operations: $79.03 per tonne $60 per tonne (4) 
Subtotal: $106.77 per tonne $135 to $145 per tonne 
Increase in CPI since 2005 (15%):  $155 to $167 per tonne 
G.S.T. (12%): $12.81 per tonne $19 to 20 per tonne 
TOTAL: $119.58 per tonne $174 to $187 per tonne 
 
Notes: 
1. “Management fee” at Headstone goes towards the cost of operating the weighbridge, and compensation 

or lease for private land for overburden material. 
2. The Cascade Cliff Safety Project loan is expected to be paid off with the rock taken from Portion 5a1 to 

Portion 44a. 
3. For Cascade cliff, this included design, survey, removal of overburden, purchase of explosives and drill.  

For Headstone, these costs are assumed to be part of the overall cost estimates. 
4. This rough estimate takes account of the fact that drilling and blasting are already accounted for in Mr 

Lyell’s report, but the report does not include costs of hammering, sorting, transporting and crushing the 
rock. 

 
The report commissioned in 2009 on a proposed landing place at Headstone envisaged 
quarrying a much smaller area at Headstone, equating to approximately 117,000 cubic metres 
of material.33  This smaller area was in fact not proposed to be quarried in Mr Lyell’s report.34  
The amount of good, useable rock in this smaller excavation is not known, but it might not be 
significantly more than the further amount that could be quarried from the Cascade cliff.  The 
cost of quarrying this area is not known at this stage, but in any event this cost should be 
balanced against the benefit that a third landing place would provide to the island. 
 
5.4 
Permissions required: Commonwealth 
 
5.4.1 Youngs Road Reserve, Cascade Reserve and Headstone Reserve are owned by the 

Crown, as are any minerals located under the ground within these areas.  Permission 
would need to be sought from the Commonwealth to use the land for a quarry and to 
take and sell rock from the quarry.  The Commonwealth might agree to the 
Administration taking the proceeds from rock sales, in return for assurances such as 
rehabilitating the land after quarrying ceases, but any such agreement would need to 
be negotiated first. 

 
5.4.2 Cascade Reserve was listed on the Register of the National Estate on 21 October 

1980.35  Headstone Reserve is not specifically listed, although the “Norfolk Island 
Coastline” is, i.e. all the land 100 metres inland from the high water mark or the top of 
cliff.  Both potential quarry areas (at Cascade and Headstone) are therefore situated in 
locations listed on the Register of the National Estate.  The Register of the National 

                                                 
33 Bickhoff, K. 2009 Preliminary Report on Provision of a 3rd Landing Facility at Headstone Point, prepared 
19/9/09. 
34 Lyell, A. 2005 Headstone Quarry and RESA Proposal. 
35 Plans of Management for Norfolk Island Public Reserves: Part B, Section 4: Cascade Reserve, 4.1.3. 
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Estate is now “frozen”, and will continue as a statutory register only until February 
2012.36  Until that time, the Minister for Sustainability, Environment, Water, Population 
and Communities is required to continue considering this Register when making some 
decisions under the Environment Protection and Biodiversity Conservation Act 1979 
(“the EPBC Act”).  From February 2012, all references to the Register will be removed 
from the EPBC Act and the Australian Heritage Council Act 2003.37 

 
5.4.3 Cascade Reserve and Headstone Reserve are not specifically identified on the 

National Heritage List.  Cascade Reserve has been nominated to be on the National 
Heritage List and the Commonwealth Heritage List38 but has not been listed to date.   

 
5.4.4 The EPBC Act protects Commonwealth land, including any land owned by or leased to 

or from the Australian Government, for example, Cascade Reserve, Headstone 
Reserve and road reserves.  The Act says nobody can take an “action” that is likely to 
have a significant impact on Commonwealth land unless they have the approval of the 
relevant Australian Government Minister (i.e. the Minister for Sustainability, 
Environment, Water, Population and Communities).39  If the Administration was to 
proceed with the concept of a quarry at Cascade or Headstone, the proposal would 
need to be referred to the Commonwealth under the EPBC Act.  If the Commonwealth 
determines that the project is a “controlled action”, it will need approval, and an 
environmental assessment would be undertaken.  The Minister may choose to require 
a Public Environment Report (PER), an Environmental Impact Statement (EIS), a 
Public Inquiry, or some other process.40  Any such assessment would require 
consideration of alternatives to quarrying, e.g. transporting aggregate to Norfolk Island. 

 
5.5 
Permissions required: Norfolk Island 
 
5.5.1 The areas at Cascade and Headstone that could potentially be quarried are both within 

public reserves: Cascade Reserve and Headstone Reserve, both proclaimed in the 
Commonwealth Gazette on 4 February 1937.41  Public reserves are managed in 
accordance with the Public Reserves Act 1997.  The Act describes certain “controlled 
activities” that require approval in order to be carried out in a public reserve, including 
“interfering with natural features or structures”.42  Quarrying would be such an activity.  
The Act also requires there to be a plan of management for each reserve, and there 
are plans of management for both these public reserves. 

 
5.5.2 The approved Plan of Management for Cascade Reserve does not expressly permit or 

prohibit quarrying in this reserve, although the absence of any such reference cannot 
be interpreted to suggest that quarrying would be consistent with the Plan of 
Management.  The Plan of Management does require the protection of landscapes / 

                                                 
36 http://www.environment.gov.au/heritage/places/rne/index.html  
37 http://www.environment.gov.au/heritage/places/rne/index.html  
38 Norfolk Island Gazette, 19 October 2007. 
39 What the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) means for Norfolk 
Island, Commonwealth of Australia 2004, p.6. 
40 What the Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act) means for Norfolk 
Island, Commonwealth of Australia 2004, p.15. 
41 Plans of Management for Norfolk Island Public Reserves: Part B, Section 4: Cascade Reserve & Part B, Section 
5: Headstone Reserve, http://www.info.gov.nf/land&env/public_Reserves/  
42 Public Reserves Act 1997, http://www.info.gov.nf/legislation/ConsolidatedActs/PublicReservesAct1997.DOC  
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views, including the coastal views from “Fredick’s Edge”.43  Any proposal to carry out 
quarrying in Cascade Reserve would require amendment to the Plan of Management 
for Cascade Reserve.  Amendments may be made to the Plan of Management, 
subject to approval by the Legislative Assembly and by the Administrator. 

 
5.5.3 The approved Plan of Management for Headstone Reserve does not expressly permit 

or prohibit quarrying in this reserve, although the absence of any such reference 
cannot be interpreted to suggest that quarrying would be consistent with the Plan of 
Management.  The Plan of Management does require the rehabilitation of coastal cliff 
vegetation.44  Any proposal to carry out quarrying in Headstone Reserve would require 
amendment to the Plan of Management for Headstone Reserve.  Amendments may be 
made to the Plan of Management, subject to approval by the Legislative Assembly and 
by the Administrator. 

 
5.5.4 On the Strategic Plan Map in the Norfolk Island Plan, the areas around Cascade Jetty 

and around the “bottom tip” at Headstone (i.e. the area investigated for a proposed 
landing place) are identified as “Activity Nodes”.45  These locations are “intended to 
provide the necessary and essential industrial and infrastructure functions on Norfolk 
Island in the long term…” and “the uses and development types to be encouraged in 
the Activity Node Preferred Dominant Land Use area are limited to air and sea 
transport, infrastructure and industrial uses”.  The objectives of the Activity Nodes 
would not be inconsistent with a proposal to develop a quarry. 

 
5.5.5 The Norfolk Island Plan identifies Cascade Reserve and Headstone Reserve as zoned 

“Open Space”, and the roads running through these reserves as zoned “Road”.  
Portion 5a1 is zoned “Rural”.  A quarry would be defined as an “Industry – Extractive” 
in the Purpose Definitions of the Norfolk Island Plan.46  This classification of use / 
development is currently prohibited in the Open Space zone and Road zone, and is 
Permissible with consent in the Rural zone.  Any proposal to establish a quarry within 
the boundaries of either Cascade Reserve, Headstone Reserve or their adjacent road 
reserves would require an amendment to the Norfolk Island Plan to either (a) rezone 
the area in question to a zone where a quarry is not prohibited (e.g. Rural), or (b) 
include the quarry use / development in Schedule 2, as per clause 104 of the Norfolk 
Island Plan.  Any such quarry would also have to be submitted as a development 
application.  In addition, an “Industry – Extractive” is a Prescribed Use or 
Development,47 meaning that an Environmental Impact Statement would normally be 
required under s.45 of the Planning Act 2002.   

 
5.5.6 Cascade Reserve is identified as an Item of Heritage Significance on the Heritage 

Overlay Map in the Norfolk Island Plan.  This will be a matter for consideration in the 
assessment of any development application for a quarry in this reserve48.  Headstone 
Reserve is not identified as an Item of Heritage Significance. 

 

                                                 
43 Plans of Management for Norfolk Island Public Reserves: Part B, Section 4: Cascade Reserve, 4.6.1.1, 
http://www.info.gov.nf/land&env/public_Reserves/04%20-%20Cascade.pdf  
44 Plans of Management for Norfolk Island Public Reserves: Part B, Section 5: Headstone Reserve, 5.6.2.1, 
http://www.info.gov.nf/land&env/public_Reserves/05%20-%20Headstone.pdf  
45 Norfolk Island Plan 2002 (as at 3 March 2010), Part A, Clause 4.5. 
46 Norfolk Island Plan 2002 (as at 3 March 2010), Part B3, Clause 117. 
47 Planning Regulations 2004, Schedule 1 “Prescribed Use or Development”. 
48 Norfolk Island Plan 2002 (as at 3 March 2010), Clause 74. 
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5.5.7 Parts of Cascade Reserve and Headstone Reserve are identified in the Coastal 
Environment Overlay and Buffer Area in the Norfolk Island Plan.49  The Coastal 
Environment Overlay is an area circling the entire coast of Norfolk Island, from the Top 
of Cliff (as identified on the Official Survey of Norfolk Island) to a point 50 metres 
inland from the surveyed Top of Cliff.  Where there is no Top of Cliff indicated on the 
Official Survey, the Coastal Environment Overlay is measured 50 metres inland from 
the high water mark instead.  The Coastal Environment Buffer area is the next 50 
metres, i.e. between 50 and 100 metres inland from the Top of Cliff or the high water 
mark as the case may be.  Certain restrictions apply to use / development in the 
Coastal Environment Overlay and Buffer area.50 

 

                                                 
49 Norfolk Island Plan 2002 (as at 3 March 2010), Clauses 70 to 72. 
50 Norfolk Island Plan 2002 (as at 3 March 2010), Clause 72. 
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6. Future supply of rock, Option 3: shipment of crushed rock to Norfolk Island 
 
6.1 
Supply from Australia 
 
The Lord Howe Island Board obtains its aggregates from Hy-Tec Industries Pty Ltd, which 
also has quarries along the NSW coast.51  The Lord Howe Island Board typically purchases 
aggregate in 7mm and 10mm sizes, and sometimes 14mm and 20mm.  Hy-Tec has a quarry 
near Port Macquarie, which sells aggregate to the Lord Howe Island Board (bagged and 
delivered to the wharf at Port Macquarie) at a cost of $121.00 per tonne regardless of the size 
of the aggregate.52  Freight cost from Port Macquarie to Lord Howe Island is currently $198.20 
per tonne, meaning that the Lord Howe Island Board pays a total of $319.20 per tonne for 
aggregate delivered to the island.53  The Lord Howe Island Board purchases aggregate in 
relatively small quantities (e.g. 100 or 200 tonnes) and delivery is by cargo ship.  If the same 
method was to be used to bring aggregate to Norfolk Island, it would be expected that the 
landed price would be higher than $320 per tonne, given the longer distance to travel.  The 
Administration has however recently obtained a freight quote of $100 per tonne for bagged 
aggregate transported from Yamba to Norfolk Island.  Assuming that aggregate can be 
sourced from a quarry near Yamba, bagged and delivered to the wharf at Yamba for a price 
similar to that provided by Hy-tec Industries at Port Macquarie, the total cost (delivered) would 
be around $221.00 per tonne.  This does not include lighterage costs at Norfolk Island. 
 
Hy-tec Industries has provided a rough estimate of the cost of shipping aggregate in bulk, by 
barge to Norfolk Island.  A minimum 5000 tonne order, shipped from Brisbane and assuming a 
period of 18 days from loading to unloading would cost approximately $255 per tonne (ex. 
Australian G.S.T.).54  It may be possible to negotiate a lower price.  This quote does not 
include the cost of building a landing place for a barge at Norfolk Island.  A landing place has 
previously been constructed at Ball Bay for the landing of a barge (see Photo 6.1 on the 
following page).  The cost for this construction has not been estimated at this stage. 
 
The above quotes also do not include costs of treating the aggregate before it is brought to 
shore on Norfolk Island.  It may be necessary to do this to ensure that unwanted pests are not 
introduced to the island, and treatment could involve heat treatment and/or application of 
Methyl Bromide or similar chemicals.  Costs of treatment have not been estimated. 
 
It is assumed for the purpose of this report that the Administration will stockpile imported 
aggregate on Administration-owned land, thereby avoiding rental payments to a private 
property owner.  It is also assumed that the Administration will continue to operate a 
weighbridge, and a minor cost (e.g. $5 per tonne) should be allocated to this cost.  Assuming 
the Administration would not be selling the aggregate to the public at a subsidised rate, the 
aggregate shipped from Australia by Hy-tec Industries by barge would be sold to the public for 
about $260 per tonne plus G.S.T. (i.e. $291.20 per tonne), plus the cost of constructing a 
landing place, treatment of the material and handling costs.  The retail price is therefore likely 
to be in excess of $300 per tonne.  Aggregate delivered from a quarry to Yamba then by cargo 
ship to Norfolk Island in 1 tonne bags would cost slightly less at $221 per tonne plus G.S.T. 
(i.e. $247.52 per tonne), plus the cost of treatment and lighterage.   

                                                 
51 http://www.hy-tec.com.au/products/Aggregates/default.aspx  
52 Gary Millman (Lord Howe Island Board), personal communication, 28/9/10. 
53 Gary Millman (Lord Howe Island Board), personal communication, 28/9/10. 
54 Trent Alexander (Hy-tec Concrete & Aggregates – Northern NSW), email 12/10/10, and personal 
communication 15/10/10. 
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6.2 
Supply from New Zealand 
 
Estimates of the cost of shipping aggregate from New Zealand were sourced from Winstone 
Aggregates and Dricon.  Winstone Aggregates has a quarry in Otaika, Northland, which 
produces aggregates in a wide range of sizes, including graded chip 7mm, 10mm and 
14mm.55  Dricon provides related services, including bagging and transporting of aggregate.  
The following rough estimates of costs have been obtained (the estimated cost of shipping by 
cargo ship was sourced directly by the Administration): 
 
Cargo ship:  
Supply & deliver 1t bags aggregate on pallets to Auckland wharf:  NZ$125.00 per tonne 
Shipping Auckland to Norfolk Island (Norfolk Guardian):  NZ$100.00 per tonne 
Total cost:  NZ$225.00 per tonne 
Barge: 
One barge trip from Auckland to Norfolk Island: NZ$150.00 per tonne 
 
As with shipping from Australia, assumptions should be made about the ongoing cost of a 
weighbridge, and G.S.T. being added to the price the Administration would sell the aggregate 
to the public for.  Costs are therefore likely to be in the order of NZ$258 (including G.S.T.) by 
cargo ship plus treatment and lighterage costs, and NZ$174 (including G.S.T.) by barge plus 
costs of treatment, constructing a landing place and transporting the rock to shore. 
 
Photo 6.1: Landing place created at Ball Bay in 2005 
 

 
                                                 
55 http://www.winstoneaggregates.co.nz/Northland.php?location=Otaika  
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7. Comparing the options 
 

7.1 
Price of crushed rock 
 

This section compares the options solely on the basis of the retail sale price of crushed rock.  
Indicative prices below are current at October 2010, and will fluctuate over time.   
 

1. Aggregate currently sourced from Cascade quarry: AUD$142.56 per tonne 
2. Aggregate sourced from previously quarried rock: AUD$142.56 per tonne 56 
3. Aggregate sourced from a new quarry at Cascade Cliff: AUD$119.58 per tonne 57 
4. Aggregate sourced from a new quarry at Headstone: AUD$174 to $187 per tonne 58 
5. Aggregate delivered by cargo ship from Yamba: AUD$247.52 per tonne 59 
6. Aggregate delivered by barge from Brisbane: AUD$291.20 per tonne 60 
7. Aggregate delivered by barge from Auckland: NZD$174.00 per tonne 61 
8. Aggregate delivered by cargo ship from Auckland: NZD$258.00 per tonne. 62 
 

Based on these figures, the Cascade cliff option appears to be least expensive, and Andrew 
Lyell considers Cascade to offer the best “short term fix” for the island’s rock supply.63     
 

Since 1976, the State of Tasmania has benefitted from a “Freight Equalisation Scheme”, a 
Commonwealth Government scheme which “assists in alleviating the sea freight cost 
disadvantage incurred by shippers of eligible non-bulk goods moved by sea between 
Tasmania and mainland Australia”.64  The scheme was established because Tasmanian 
shippers are at a relative disadvantage compared with mainland States when it comes to the 
cost of transporting goods interstate.  The scheme now also applies to certain goods 
transported between the main island of Tasmania and King Island and Flinders Island.   
 

Norfolk Island is clearly at a relative disadvantage when it comes to the cost of transporting 
goods, including aggregate from other parts of Australia.  The Norfolk Island Government 
could potentially apply to the Australian Government for a scheme similar to the Tasmanian 
one, with a view to the Commonwealth Government subsidising the cost of transportation by 
making up the difference between the current retail price of aggregate on Norfolk Island and 
the cost of purchasing aggregate from elsewhere and transporting it to Norfolk Island, so that 
the retail price remains about the same.  Subject to such a scheme being approved, the prices 
above relating to importation of aggregate will be lower. 
                                                 
56 Estimate based on assumption that the Administration’s lease over Portion 5a1 is finished and the rock is sorted 
at Portion 44a. 
57 Estimate based on assumption that the loan for the Cascade Cliff Safety Project will be fully paid off with 
royalty payments from sale of previously quarried rock.  Cost will decrease further (approximately $10 per tonne) 
once the lease over Portion 5a1 ceases. 
58 Estimate based on assumption that the loan for the Cascade Cliff Safety Project will be fully paid off with 
royalty payments from sale of previously quarried rock.  Estimates also based on 2005 report by Andrew Lyell 
and on increase in CPI since 2005. 
59 Estimate based on a combination of price supplied by Hy-tec Industries for the delivery of bagged aggregate to 
wharf ($121 per tonne), and shipping quote obtained by the Administration from Yamba to Norfolk Island ($100 
per tonne).  Does not include costs of treatment of aggregate or lighterage at Norfolk Island. 
60 Estimate excludes the costs of treatment of aggregate, constructing a landing place, and transport to shore. 
61 Estimate excludes the costs of treatment of aggregate, constructing a landing place, and transport to shore. 
62 Estimate based on a combination of price supplied by Dricon for the delivery of bagged aggregate to wharf 
($125 per tonne), and shipping quote obtained by the Administration from Auckland to Norfolk Island (NZ$100 
per tonne).  Does not include costs of treatment of aggregate or lighterage at Norfolk Island. 
63 Andrew Lyell (Central West Drilling Blasting Pty Ltd), personal communication, 20/10/10. 
64 http://www.infrastructure.gov.au/transport/programs/maritime/tasmanian/index.aspx  
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7.2 
Environmental costs 
 
The environmental costs of shipping crushed rock to Norfolk Island can be summarised as 
follows: 

- Disturbance to the foreshore of Ball Bay for the temporary period(s) necessary for a 
barge to unload the crushed rock. 

- The use of fossil fuels to transport the crushed rock from a quarry to the jetty (in either 
New Zealand or Australia), and in transporting the crushed rock by ship or barge to 
Norfolk Island, then in transporting the crushed rock by road to a stockpile area on 
Norfolk Island.   

- Noise and dust from vehicles transporting the crushed rock from the jetty to a stockpile 
area on Norfolk Island.   

- Potential dust issues at the stockpile area. 
- Potential risk of introducing invasive pests to Norfolk Island.   

 
The environmental costs of sourcing crushed rock on Norfolk Island can be summarised as 
follows: 

- Permanent disturbance of the natural surface area of part of the island’s coastline. 
- Noise, vibration, flying debris and dust from a quarry, caused by blasting, hammering 

and sorting of rock. 
- The use of fossil fuels to power the machinery used to hammer, sort and transport rock 

from the quarry to a stockpile area on Norfolk Island. 
- Noise and dust from vehicles entering and leaving the site, carrying crushed rock to 

the crusher and overburden elsewhere.   
- Potential dust issues at the quarry. 

 
The environmental costs to Norfolk Island of quarrying on the island are clearly greater than 
the environmental costs of bringing crushed rock to the island, although quarrying the rock 
elsewhere and bringing it to Norfolk Island could in fact have a greater environmental impact 
as a whole (depending on the relative importance of the biodiversity and landscape value of a 
quarry on Norfolk Island versus a quarry elsewhere). 
 
7.3 
Social & Economic costs 
 
The Administration of Norfolk Island is by far the largest purchaser/consumer of crushed rock 
on Norfolk Island.  If the Administration was to start bringing crushed rock to Norfolk Island, 
and assuming the Administration was to use this supply as its sole source of crushed rock 
from that point on, it would most likely put local rock crushing operations out of business, 
including Island Industries crusher and, subject to planning approval, Norfolk Island Block 
Factory’s crusher.  If crushed rock was to be imported and sold at a cheaper price than locally 
produced crushed rock, local crushing operations would go out of business.  This would have 
a knock-on effect on the local economy, given the loss of G.S.T. income to the Administration, 
the loss of jobs at the rock crushing operation(s), the loss of incomes, a large share of which 
would otherwise be spent on the island, and so on.   
 
 
 
 



 

 28 

Island Industries currently employs 5 full-time staff and 1 part-time mechanic, and has a 
combined wages bill that can vary between $4,000 and $25,000 per week depending on 
demand.65  These jobs would almost certainly be lost if the Administration started to import 
aggregate rather than purchasing crushed rock from Island Industries, with no corresponding 
gain to the island’s economy (unless the retail price of aggregate is significantly lower and 
thereby stimulates the building / construction industry).   
 
7.4  
Summary of options 
 
Option 1 involves transporting previously quarried rock from the quarry to Portion 44a, and to 
sort that rock, and rock already at Portion 44a, and sell this rock to the public, paying off the 
rest of the Cascade Cliff Safety Project loan in the process.  This option is already being 
pursued by the Administration.   
 
Options 2 and 3 (quarrying on Norfolk Island and importing rock) are the two next choices 
once previously quarried rock has been sorted and sold.  The simple table below presents the 
options with values based purely on rankings.  Values given range from 3 (the best outcome), 
to 1 (the worst outcome).   
 
Table 7.1: Ranking and scoring of options 
 

Considerations / 
costs 

Option 2a:  
Cascade Cliff quarry 

Option 2b:  
Headstone quarry 

Option 3:  
Imported rock 

Environmental 2 1 3 
Social 3 2 1 
Economic 3 2 1 
TOTAL 8 5 5 

Notes: 
• Equal weighting is placed on all 3 considerations / costs: environmental, social and economic. 
• Environmental costs of quarrying at Cascade cliff are ranked higher than quarrying at Headstone, due to 

the larger volume of overburden to be moved from Headstone, and the fact that the natural ground has 
not yet been disturbed at Headstone. 

• Social and economic costs of quarrying at Cascade cliff are ranked higher than quarrying at Headstone, 
due to the estimated higher price of rock from Headstone, which in turn could have an impact on the 
building industry and jobs. 

 

Comparing the options in light of the environmental, social and economic costs (and what 
weighting should be attached to each factor), consideration should also be given to: 
 

a. Sustainability of each option: i.e. how sustainable is it to quarry rock on Norfolk 
Island indefinitely?  Rock is a finite resource. 

 

b. Dependency: i.e. if the option to transport rock to Norfolk Island is adopted, the 
island would become less self-sufficient, and more dependent upon mainland 
Australia and financial assistance of the Commonwealth Government.   

 

c. Future needs: e.g. if the Cascade cliff is quarried, it will provide sufficient rock until 
around 2028.  At that time, the options of either importing rock or quarrying 
elsewhere on Norfolk Island will need to be looked at again.  Would it be more 
appropriate to adopt one of those more long-term options now? 

 

                                                 
65 John Brown (Island Industries), personal communication 7/10/10. 
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8. Recommendations 
 
The research, discussions, calculations and other considerations undertaken in producing this 
report lead me to propose the following recommendations, all to be commenced now, to meet 
the immediate and long-term supply of aggregate for Norfolk Island into the future.   
 
Immediate: 

1. That the Administration of Norfolk Island continues to remove previously quarried 
rock from Portion 5a1 to Portion 44a, and to sort and sell that rock to the public 
with a view to paying off the remainder of the Cascade Cliff Safety Project loan. 

 
Long-term: 

2. That the Norfolk Island Government adopts a long-term strategy for rock supply on 
Norfolk Island (i.e. identifying the most appropriate source of rock after the 
stockpiles at Portion 44a have been exhausted), by: 
(a) Pursuing further quarrying at Cascade, through initial discussions with the 

Commonwealth and the owners of Portion 5a1 and 1d1, for either the 
quarrying of the Cascade cliff face, or the purchase of Portion 5a1 and/or 1d1 
for further quarrying.  Subject to discussions, carry out valuation and 
purchase of Portion 5a1 and/or 1d1, prepare detailed design, referral under 
the EPBC Act, Development Application and Environmental Impact 
Statement for further quarrying at this location; or 

(b) Carrying out further investigations into the suitability of quarrying at 
Headstone, and whether such a proposal can achieve other benefits, such as 
providing a third landing place for Norfolk Island, and subject to discussion 
with the Commonwealth, prepare detailed design, referral under the EPBC 
Act, Development Application and Environmental Impact Statement for a 
quarry at this location; or 

(c) Discussing with the Commonwealth Government the concept of a Freight 
Equalisation Scheme for Norfolk Island with a view to importing rock at a 
price comparable or less than the price of locally quarried rock. 

 
 
 
 
 
 
  


