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Form 9 

APPLICATION FOR RESOURCE CONSENT 

UNDER SECTION 88 OF THE 

RESOURCE MANAGEMENT ACT 1991 

TO: Dunedin City Council 

Port Otago Limited , applies for the resource consents described below. 

1. THE NAME AND ADDRESS of the owners and occupiers of any land to which the application 
relates are as follows: 

Owner/Occupier: Port Otago Limited 

2. THE LOCATION to which this application relates is: 

Physical Location: Flagstaff Hill , Dunedin 

Legal Description: Lots 1 and 2 DP 26574 

Certificate of Title: OT 18D/5 and OT 18D/5 

A copy of the Certificate of Title is included as Appendix A. 

3. THE TYPE of resource consent sought from Dunedin City Council is: 

• A land use consent for earthworks 

4. A DESCRIPTION of the activity to which the application relates is: 

• To undertake up to 45,000 m3 of earthworks on the site for the purpose of slope 
stabilisation. 

A detailed description of the proposal is included on the attached plans and Assessment of 
Environmental Effects (AEE) which forms part of this application. 

5. NO ADDITIONAL RESOURCE CONSENTS ARE REQUIRED: 

• There are no relevant rules in the Regional Plan: Water for Otago as sediment will be 
removed from stormwater generated from the site prior to it being discharged into the 
reticulated network. 

• There are no relevant rules in the Regional Plan: Coast for Otago as the works are not 
being undertaken within the Coastal Marine Area. 

• There are no relevant rules in the Regional Plan: Waste for Otago as the proposed 
works will not be taking place on contaminated land and do not involve the handling or 
production of waste materials. 

• The proposed activity complies with the relevant rules in the Regional Plan: Air for 
Otago. The proposed earthworks will not generate PM10, any discharge to air is not 
from an industrial or trade premise and the activity is considered to fall under the 
'General Permitted Activities' criteria. 

6. AN ASSESSMENT of any effects that the proposed activities may have on the environment in 
accordance with the fourth schedule to the Resource Management Act 1991 is attached. 

7. THE ATTACHED assessment of environmental effects also contains any other such 
information required to be included in the application by the District or Regional Plan(s) or Act 
or Regulations. 
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Signed on Behalf of the Applicant 

Lincoln Coe 
Port Otago Limited 

Dated 15 April 2016 

ADDRESS FOR SERVICE of Applicant: 

Port Otago Limited 
P 0 Box 8 
Port Chalmers 

Ph: (03)472 9884 
Email: lcoe@portotago.co.nz 
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1. Introduction 

Port Otago Limited ('Port Otago') owns the land on which a log marshalling and storage 

operation in undertaken, on reclaimed land at the base of Flagstaff Hill in Port Chalmers , 

Dunedin. There have been ongoing stability issues with the north eastern slopes of the hill , 

including a significant slip in 1999. In 2010, Port Otago commissioned a report by Opus 

International Consultants Limited to look at the stability issues and provide a cut design for the 

slope that would provide a long term solution to the problem and ensure that Port operations, as 

well as public safety on the road and footpath are not compromised by future slips. The design 

would also allow Peninsula Beach Road to be fully reopened, providing safe access to Back 

Beach in accordance with community expectations. A copy of the Opus report is attached as 

Appendix B. 

Port Otago are now seeking consent in order to carry out the proposed earthworks and 

stabilisation of the hillside. 
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2. Site Description and Locality 

The subject site is legally described as Lots 1 and 2 DP 26574 and is a total of 1.9085 hectares 

in area. The following aerial photo (DCC Webmaps) shows the general locality of the activity, 

To the south and west of the site are residential properties, some of which are also owned by 

Port Otago. The northern and eastern portion of the site contains a reclamation which is 

currently used by the port for the storage of forestry products. A road (Peninsula Beach Road) 

runs to the north of the hill, however this local road has been formed on Port land outside the 

actual road reserve. The top of the hill contains a "Flagstaff' which is listed as a heritage 

structure in the Dunedin City Plan and was constructed around 1910. The New Zealand 

Archaeological Association does not show any archaeological sites in proximity to the proposed 

earthworks. 

The oblique aerial photo below shows the slope and adjacent port activities. 
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As noted above, a significant slip occurred on the site in 1999, which resulted in some benches 

being cut into the hillside as an interim stability measure. 

Peninsula Beach Road is now partially obstructed by shipping containers in order to protect 

road users from any further land slippage. Traffic signals have also been installed to prevent 

vehicle movements when the Peninsula Beach Road train tracks are in use (see photo below). 

The road is regularly used by the community to access back beach and the port peninsula , 
including vehicles towing boats and yachts as it provides sole access to the launching ramp at 

Back Beach. As such, there are public inconvenience and safety issues associated with the 

current situation. 

Specific details of the sites geology are contained in the Opus report. In summary, the slope 

consists of Dolerite overlain by Port Chalmers Breccia. The Port Chalmers Breccia is carbonate 
cemented Breccia which consists of unsorted fragments of volcanics and minor schist. 
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3. Proposed Activity 

The applicant proposes to undertake earthworks in order to stabilise the northern and eastern 

face of Flagstaff Hill and ensure that Port operations and public safety are not jeopardised or 

potentially affected by future slips. The proposed activity entails approximately 45,000 m3 of 

earthworks. Drawings illustrating the proposed earthworks are included in Appendix B (within 
Appendix A of the Opus Report). They show that the dolerite will be cut as a single slope at 40 

degrees along the north eastern section to tie in with the existing slope. As the cut moves south 

to the east facing slopes, the slope will be reduced to 35 degrees. 

The upper breccia will be benched in accordance with the existing works with a 5m wide bench 

and more than 6m vertical separation between the benches. Bench height will not exceed 6m 

and bench widths will not be less than 4m. 

The slopes will be grassed and the benches will be vegetated to improve stability and to 

mitigate adverse visual effects associated with the proposed works. 

The excavated material will be removed and transported to either a disposal site or to an interim 

storage site, by either road or rail. It is noted that Port Otago have been liaising with the New 

Zealand Transport Agency about the potential for the excavated material to be used for the St 

Leonards to Port Chalmers Shared Path Project, if this project goes ahead. Such a solution 
would be to the mutual benefit of Port Otago, the Transport Agency and the community. Port 

Otago will continue to liaise with the Transport Agency about the prospects and timing of the St 

Leonards to Port Chalmers Shared Path Project, and whether the excavated material is needed. 
This application does not include disposal of the excavated material to any site. Any consents 

associated with the use of the excavated material for the Shared Path Project (if this project 

goes ahead), or any other site/project, will be sought separately. 

The shipping containers and barrier arms will also be removed from Peninsula Beach Road, and 

the railway tracks will be fenced off within the port security area. This will rectify the current 

situation and improve public access and safety by separating rail and port activities from the 

street and footpath. A catch fence, as detailed in the Opus report, will also be installed and 

certified by producer statement by suitable qualified engineer if necessary. 

3.1 Management Measures 

Prior to the works being undertaken, a detailed Construction Programme will be prepared 
confirming construction timing, storage and disposal of excavated material. It is anticipated that 

the earthworks will be undertaken during normal working hours and will take between 3 - 12 

months to complete. 

An Construction Management Plan will also be prepared by the appointed contractor which will 

address environmental matters arising from construction activities including sediment 

management, erosion, dust control and blasting (if required as part of the construction 
methodology). The purpose of this management plan will be to minimise potential environmental 

impacts and manage operations to achieve best practice outcomes. The plan will detail controls 

and procedures for addressing specific environmental issues, and it will detail the management 
responsibilities of individual construction and Port Otago Ltd personnel. 

Accordingly, the applicant anticipates a condition of consent requiring the preparation of a 
Construction Management Plan which is provided to the consent authority at least two weeks 

prior to work commencing. This would be appropriate in mitigating construction related effects. 
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4. Statutory Assessment 

4.1 Operative Dunedin City District Plan 

The Dunedin City District Plan (the Plan) became operative in July 2006 and is currently subject 

to a review. 

The site is located in the Port 1 Zone in the Operative Plan. The Flagstaff, located at the top of 

the hill , is listed as a 'Heritage Structure'. The immediately surrounding environment contains a 

mix of port and residential activities, with a public road running immediately around the base of 

the hill. 

Ports are identified in the Plan as one of the City's physical resources which are to be managed 

sustainably, and are an integral part of the regions transport network. The Plan acknowledges 

that the operational requirements for port areas are changing and that there needs to be some 

flexibility in the amount and type of space that is available for port operations. The Plan also 

acknowledges that Port activities can have adverse effects related to noise and glare as well as 

visual impacts. 

The proposed earthworks are necessary for the safe ongoing operation of Port Chalmers so the 

activity is consistent with the zone purpose and anticipated environmental results. The works 

also rectify the current public safety issues associated with the shared use of Peninsula Beach 

Road and the low (albeit) risk of unexpected slip failure. 

The relevant objectives and policies are discussed later in this AEE. 

The proposed earthworks are not specifically provided for as a permitted activity in the Port 

Zone. The following general earthworks rules are therefore relevant to the application: 

Rule 17.7.2(ii) states that all earthworks that are not listed in Table 17.4 or provided for in Rule 

17.7.2(i), are permitted provided that the works comply with Rules 17.7.3(i) to 17.7.3(vi). 

The following is an assessment of the proposed activity against Rules 17.7.3(i) to 17.7.3(vi) 

following : 

Rule 

17. 7. 3(i) Minimum Setback Distance: 
The minimum setback distances set out 
in 17. 7.3(i)(a), (b) and (c) shall apply 
between earthworks over 600 mm in 
height or depth and the properly 
boundary, the foundation of any existing 
building, or the top or toe of any cliff. 

(a) For earthworks not supported by a 
retaining wall the minimum setback 
distance: 
(i) to the toe of any fill shall be at least 
equal to the maximum height of the fill. 
(ii) to the toe of any cut shall be at least 
equal to 1. 5 times the maximum depth of 
the cut, plus a minimum of 300mm. 
(iii) to the crest of any cut shall be at 
least 300mm. 

17. 7. 3(ii) Scale Thresholds: 
Earthworks shall not, within any 
consecutive 2 year period, exceed either 

Activity 

The proposed earthworks will be 

over 600 mm in height and will be 

undertaken right up to the property 

boundary. 

The proposed earthworks will result 

in a change in ground level greater 

Compliance 

No 

No 
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the 'Change in ground level' threshold or 
the 'Volume of excavation and fill ' 
threshold listed in Table 17. 5 for the area 
or zone in which they are located. 

Table 17. 5 states that in all zones other 

than Rural Zones, Landscape 

Management Areas and Urban 

Landscape Conservation Areas, the 

volume of excavation and fill thresholds 

for site areas less than 2 ha are a 
maximum change in ground level of 1.5m 

and a maximum volume of excavation 

and fill of 100m3 

17. 7.3(iii) Distance from Water: 

Earthworks shall not exceed 1 m3 in 
volume or 25m2 in area in any of the 
following locations: 
(a) Within 20m of any natural surface 
water body with a clearly defined bed 
and a continua/ flow, or any wetland 
identified in Schedule 25.4 or in 
Schedule 9 or 10 of the Regional Plan: 
Water for Otago as it is at 1 July 2010, in 
the Rural Zone. If a wetland is marked on 
more than one of these schedules, the 
more extensive boundary of that wetland 
applies. 
(b) Within 7m of any natural surface 
water body with a clearly defined bed 
and a continua/ flow, or any wetland 
identified in Schedule 25. 4 or in 
Schedule 9 or 10 of the Regional Plan: 
Water for Otago as it is at 1 July 2010, in 
any other zone. If a wetland is marked on 
more than one of these schedules, the 
more extensive boundary of that wetland 
applies. 
(c) Within 7m of the mean high water 
springs in any Residential or Activity 
Zone. 
(iv) Groundwater Protection Zones: 
Within Groundwater Protection Zones as 
shown on District Plan Maps 6, 7, 8, 27, 
28, 29, 30, 41, 42 and 53, excavations 
other than those required for roading or 
foundations for buildings shall not exceed 
250mm in depth or 1 Om3 in volume. 

(v) Distance from Water and Waste 
Infrastructure: 
Earthworks shall be located at least 1. 5m 
from the centreline of any Council-owned 
stormwater or foul sewer line, and at 
least 2.5m from the centreline of any 
Council-owned water mains. 

(vi) Distance from High Voltage 
Transmission Lines and Support 

than 1.5m and in a total volume of 

excavation greater than 100m3
, 

accordingly this rule is not complied 

with. 

The proposed earthworks will be 

undertaken in excess of 1 OOm from 

a water body and as such comply 

with this rule. 

The site is not located within a 

Groundwater Protection Zone. 

The earthworks will be located at 

least 1.5m from the centreline of 

any Council-owned stormwater or 

foul sewer line, and at least 2.5m 

from the centreline of any Council 

owned water main. 

The proposed earthworks will not 
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Structures 
(a) Except for earthworks for new and/or 
existing network utilities, earthworks shall 
be located at least 12m from of the 
closest visible edge of the foundation of a 
high voltage transmission line support 
structure as shown on District Plan Maps 
4-6, 8-10, 16-19, 29-32, 45-47, 49 & 53. 
(b) Except for earthworks for new and/or 
existing network utilities, earthworks that 
result in an increase in ground level shall 
be located at least 12m from the 
centreline of a high voltage transmission 
line as shown on District Plan Maps 4-6, 
8-10, 16-19, 29-32, 45-47,49 & 53. 

be undertaken with proximity to any 

High Voltage Transmission Lines or 

Support Structure. 

The proposed earthworks cannot comply with Rules 17.7.3 (1) and (ii) but will comply with Rules 

17. 7 .3 (iii) to (vi). 

Rule 17.7.4 outlines certain circumstances where earthworks that do not meet the conditions 

contained in Rule 17.7.3 may be assessed as a controlled activity. However, in this instance, 

due to the scale of the earthworks, the earthworks do not meet the controlled activity criteria and 
must therefore be assessed as a restricted discretionary activity in accordance with Rule 

17.7.5 (ii). 

This rule states that Councils discretion shall be restricted to: 

• Adverse effects on the amenity of neighbouring properties. 

• Effects on visual amenity and landscape. 

• Effects on any archaeological site and/or any cultural site. 

• Effects on the transportation network caused by the transport of excavated material or fill. 

• Effects from the release of sediment beyond site boundaries, including transport of 

sediment by stormwater systems. 

• Cumulative effects relating to any of these matters. 

For earthworks that were not granted an earthworks permit prior to 1 July 2010 and that do not 

form part of a project that was granted building consent on or after 1 July 2010, the Council 's 

discretion will also extend to the following matters: 

• Design and engineering of retaining structures and earthworks. 

• Effects on the stability of land and buildings. 

• Effects on the surface flow of water and on flood risk. 

• Effects on underground utilities. 

These matters are considered further below. 

4.2 Proposed Dunedin City Plan (2GP) 

Dunedin City Council notified the review of its District Plan, with its "second generation plan" or 

2GP, on 26 September 2015, some of which has legal effect from this date. 

From 26 September the objectives and policies of the 2GP have to be considered alongside the 

objectives and policies of the current district plan. Relevant objectives and policies are 
addressed later in this report. 
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Some rules in the proposed 2GP have legal effect from notification and others take effect when 

all submissions in opposition and appeals have been determined by the Environment Court; or if 

there are no submissions on them . 

The only rules which have legal effect at the time of writing relate to indigenous vegetation 

removal and certain subdivision matters. The landscape report in Appendix D confirms that the 

only vegetation to be removed for the proposed earthworks is exotic vegetation . 

The zoning for the site remains similar in the 2GP as for the Operative Plan, with the site being 

zoned as a Major Faci lities (Port) Zone. An archaeological alert layer is also shown across the 

site in the 2GP. 
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5. Assessment of Environmental Effects 

This assessment has been prepared in accordance with the requirements of Section 88(2)(b) of 

the Resource Management Act 1991 and the Fourth Schedule of the Act. Section 88 requires 

any application for resource consent to include an assessment of environmental effects in such 

detail as corresponds with the scale and significance of the effects that the activity may have on 

the environment. 

In this instance, Council has specifically restricted its discretion to those outlined above, 

accordingly each of those matters are examined in detail below. 

5.1 Adverse Effects on the Amenity of Neighbouring Properties 

As outlined in Section 2 above, the site is surrounded by a mix of Port and Residential uses. 

The area to the north and east contains a reclamation that is used by the port for the storage of 

wood products. Given the nature of the wider port activities, the short term nature of the actual 

earthworks activity and the remediation of the site that will occur when the work is completed, it 

is considered that any effects on the amenity of neighbouring properties will be less than minor. 

A number of potential excavation methods may be used in order to undertake the proposed 
earthworks, the method used will depend on the rock characteristics, and the type and capacity 

of the plant that is available. Mechanical breakers will be required and it is possible that some 

blasting may also be necessary. 

Marshall Day Acoustics has carried out an assessment of the likely noise and vibration effects 

of the proposed works, including the possibility of blasting (Appendix C). In particular, the 

assessment has considered effects on 11 Island Terrace, 2 Aurora Terrace and 17 Scotia 

Street, being the nearest properties not owned by Port Otago (see map figure in Section 2, 

page 2). The assessment anticipates that construction activity will comply with the appropriate 

noise limits as set out in NZS 6803: 1999 'Acoustics - Construction Noise' , and the vibration 

limits contained in German Standard DIN 4150-3:1999-02 'Structural Vibration - Part 3: Effects 

of Vibration on Structures'. 

Overall, it is considered that any adverse effects on the amenity of neighbouring properties, 

specifically in relation to noise and vibration effects will be less than minor. 

5.2 Effects on Visual Amenity and Landscape 

The proposed activity has the potential to result in adverse natural character and visual effects 

on the surrounding environment if not managed correctly. 

The works will be visible over a distance of approximately 1 km from a small number of Careys 

Bay residences, and further north along parts of Aramoana Road. The works will also be visible 

from Harwood on the Otago Peninsula at a distance of over 3 km. Users of the public road and 

harbour channel will be afforded closer views of the works. However, the works will not be 

visible from either the Port Chalmers township or the residences located on Aurora Terrace. 

The proposed earthworks will initially result in adverse natural character and visual effects in the 

form of a previously vegetated but modified landscape being exposed and further modified. The 

earthworks have been designed to be consistent with the form of the adjacent 'engineered' 

slopes and surrounding port environment. Furthermore, mitigation planting is proposed to soften 
the visual appearance of the works and re-establish the character of the surrounding 

environment. 

It is proposed to topsoil and plant the benches at the top of the slope with locally appropriate 
indigenous species. This will help to both stabilise the slope and soften its visual appearance. It 
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is anticipated that this planting will be well established after approximately 5 years. The bare 

rock below the level of the benches will be hydroseeded and thereafter left to revegetate 

naturally. Revegetation on this part of the slope will take longer to establish, but as has 
happened since the last time the headland was cut back, natural revegetation will occur. A 

Landscape Development and Management Plan has been prepared (Appendix D) and contains 

a planting plan which illustrates the proposed planting. 

Overall , the Landscape Development and Management Plan concludes that the adverse natural 

character and visual effects will be of short-medium term duration and appropriately mitigated 

through the cut design and proposed planting, such that the effects will be minor over the long 

term. 

5.3 Effects on any Archaeological Site and/or Cultural Site 

As noted previously, the top of the hill contains a "Flagstaff' Structure which is listed as a 

heritage structure in the Dunedin City Plan and was constructed around 1910. The New 

Zealand Archaeological Association does not show any archaeological sites in proximity to the 

proposed earthworks and it is therefore considered unlikely that there will be any adverse 

effects on any archaeological or cultural site. Notwithstanding this, the applicant anticipates a 

condition of consent requiring an Accidental Discovery Protocol to be adopted in the event that 

human remains or cultural artefacts are unearthed during the proposed works. 

5.4 Effects on the Transportation Network 

There are significant traffic safety benefits associated with the proposed works. As noted above, 

the works will allow the Peninsula Beach Road railway tracks to be fenced off within the Port 

security area. This will separate port and rail activities from the public road and footpath . The 

shipping containers and barrier arms will then be removed, further improving the transportation 

network between Port Chalmers and Back Beach. 

The proposed activity will generate a number of vehicle movements associated with the removal 

of 45,000 m3 of earth from the hillside. It is anticipated that a standard truck and trailer unit will 

be used which has a capacity approximately 20 m3
. This equates to approximately 4,500 

vehicle movements (2,250 movements to and from the site) over the duration of the project. 

Material could be transported by rail if it is to be used for track improvements. This removal 

methodology would cause less effects on to the road network, if it was to occur. 

Peninsula Beach Road is a local road that feeds State Highway 88 (SH88). SH88 is the primary 

access route between Port Chalmers and SH1. In 2008, Traffic Design Group were 
commissioned by Port Otago Limited to ascertain the existing capacity and level of service of 
the highway as well as its potential future capacity. Although this report did not identify a 

specific maximum capacity for the highway, it did identify that there was scope for additional 

traffic growth to be accommodated without compromising the level of service. While this report 
has not been updated for this application, it is noted that some improvements have been made 

to SH88 which would further improve this level of service. 

No haulage of excavated material or spoil will be undertaken on local streets such as Aurora 

Terrace, Scotia Street or Constitution Street. However, light vehicles movements associated 
with the construction works can be expected. Notwithstanding this it is noted that the applicant 

will undertake all practicable measures to minimise adverse effects on the surrounding reading 

network. This will include limiting vehicle movements during times of peak flow, and where 
possible using truck and trailer units to reduce the total number of required vehicle movements. 

It is acknowledged that the site is located immediately adjacent to an existing road and as such 

some work within the formed carriageway will be unavoidable. In order to ensure that the safety 

of other road users is not compromised, a Traffic Management Plan will be prepared prior to the 
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commencement of the works. This will be as detailed in the NZTA Code of Practice for 

Temporary Traffic Management (which has supercedes and replaces the TNZ G/1 specification, 

which is referred in the Opus report) . The traffic control will ensure that the safety of the road 

user will be retained and that confusion and inconvenience for the road user will be minimised. 

Overall it is considered that any adverse effects on the transportation network arising from the 

proposed earthworks will be minor and of a limited duration, and that there are significant 

positive traffic safety benefits associated with the proposal. Furthermore, it is considered that 
sufficient capacity exists for the construction traffic movements to be accommodated without 

jeopardising the safety or efficiency of the network. 

5.5 Effects from the Release of Sediment beyond the Site 
Boundaries, including Transport of Sediment by Stormwater 
Systems 

In order to avoid the conveyance of sediment beyond the site boundaries, the appointed 

contractor will develop an erosion and sediment control plan that addresses the issue of 

sediment and erosion control and form part of the Construction Management Plan. 

This erosion and sediment control plan will detail site management practices and mitigation 

measures to avoid, remedy or mitigate adverse effects. At a minimum , this will include 

measures to prevent or minimise erosion and sedimentation at source through: 

• minimisation of bare areas; 

• earthworks methodology; 

• runoff control; 

• dust control; and 

• stabilisation . 

It is considered that the inclusion of these types of environmental management measures within 

the Construction Management Plan will ensure that any adverse effects associated with the 

release of sediment are appropriately avoided, remedied or mitigated. 

5.6 Cumulative Effects Relating to any of these Matters 

While the proposed earthworks may result in some minor adverse effects on the surrounding 

environment, these will be of a short term duration and are considered unlikely to result in any 

cumulative adverse effects. 

A previous traffic study has identified that the road network has sufficient capacity to provide for 

growth, and as such it is considered unlikely that the proposed short term earthworks will result 

in any cumulative effects on the traffic environment. Appropriate mitigation is proposed to 

ensure that sediment is contained within the site, accordingly it is considered unlikely that there 

would be any cumulative adverse effects associated with sediment discharges. 

5. 7 Design and Engineering of Retaining Structures and 
Earthworks 

The earthworks are proposed in response to ongoing concerns about the stability of this hillside. 

They have been designed by an appropriately qualified engineer and are considered to be 
consistent with current best practice for a hillside of this nature. The works can also be certified 

by a chartered professional engineer, if required, as a condition of consent. 
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5.8 Effects on the Stability of Land and Buildings 

The proposed earthworks are required to improve the stabil ity of the slope and avoid future 

slope failures similar to that which occurred in 1999. The earthworks have been designed to 

ensure that they will not adversely affect the stability of any adjoining sites, or the nearby 

historic flagstaff structure. As such, the works will have a positive effect on the stability of land 

and buildings. 

5.9 Effects on the Surface Flow of Water and on Flood Risk 

Given the elevated nature of the site, it is considered that the proposed earthworks will not 

affect the surface flow of water or exacerbate any flood risk. 

5.10 Effects on Underground Utilities 

A review of the information contained on Councils website indicates that proposed earthworks 

will be undertaken away from existing underground utilities. Notwithstanding this , the contractor 

will seek a utilities clearance prior to the works commencing from the relevant utility providers . 

Accordingly, it is considered that there will be negligible adverse effects on these services. 

5.11 Summary 

Overall , it is considered that the proposed earthworks will be able to be undertaken in a manner 

that ensures any adverse amenity, traffic and sedimentation effects are appropriately avoided, 

remedied or mitigated such that the effects beyond the boundary of the site are no more than 
minor, and not inconsistent with effect that can reasonably be anticipated in the Port Zone. 
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6. Objectives and Policies 

6.1 Operative Dunedin City District Plan 

The following objectives and policies of the Operative Dunedin City District Plan are considered 

to be relevant to the proposed activity: 

Objective 17. 2. 3 

Earthworks in Dunedin are undertaken in a manner that does not put the safety of people or 

property at risk and that minimises adverse effects on the environment. 

Policy 17. 3. 9 

Control earthworks in Dunedin according to their location and scale. 

Objective 11. 2. 1 

Manage the port resources to sustain their future potential use. 

Policy 11. 3. 1 

Recognise and provide for the use of land and facilities to enable ports to serve the City and the 

region. 

6.2 Proposed Dunedin City Plan (2GP) 

The following objectives and policies of the 2GP are considered to be relevant to the proposed 

activity: 

Objective 30.2.3 

Earthworks necessary for permitted or approved land use and development are enabled, while 

avoiding, or adequately mitigating, any adverse effects on: a. visual amenity and character; b. 

the stability of land, buildings, and structures; and c. surrounding properties. 

Policy 30.2.3.1 

Require earthworks, and associated retaining structures, to be designed and located to avoid 

adverse effects on the stability of land, buildings, and structures by: (a) . being set back an 

adequate distance from property boundaries, buildings, structures and cliffs; and (b) . using a 
batter gradient that will be stable over time. 

Policy 30.2.3.2 

Require earthworks and any associated retaining structures to be designed and located to 
minimise adverse effects on surrounding sites and the wider area, including by: (a). limiting the 

scale of earthworks that are provided for as a permitted activity; and (b) . requiring earthworks to 

avoid sediment run-off, including onto any property, or into any stormwater pipes, drains, 

channels or soakage systems. 

Policy 30. 2. 3. 3 

Only allow earthworks that exceed the scale thresholds (earthworks - large scale) and any 

associated retaining structures, where all of the following effects will be avoided or, if avoidance 

is not possible, adequately mitigated: (a). adverse effects on visual amenity and character; (b). 

adverse effects on the amenity of surrounding properties, including from changes to drainage 

patterns; and c. adverse effects on the stability of land, buildings, and structures. 
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6.3 Evaluation 

The proposed earthworks will be undertaken in a manner that ensures that the safety of people 
and property are not put at risk and that adverse effects on the environment are minimised. 

Specifically, the Construction Programme, Construction Management Plan, Traffic Management 

Plan, and mitigation outlined in this AEE will ensure that the safety and efficiency of the road 

network is not jeopardised and that noise and sediment emissions are controlled. Furthermore, 

the earthworks have been designed to ensure that they do not affect the stability of adjoining 

properties or structures. 

The proposed works are required to improve the stability of the hillside and in doing so ensure 

that Port operations and public safety are not compromised by future slips. In addition, the Port 

has a responsibility to stabilise the slope due to problems with earlier works. The granting of 

consent will therefore allow Port Otago to fulfil this responsibility. 

Overall , it is considered that the proposed earthworks are consistent with the objectives and 

policies contained in both the Operative Dunedin City District Plan and the 2GP. 

141 GHD I Report for Port Otago Limited - Flagstaff Hill Earthworks, 51 /31834/ 



7. Consultation 

Port Otago Ltd has consulted with the following parties in relation to th is proposal : 

• Kai Tahu Ki Otago (KTKO); 

• Kiwi Rail ; 

• Chalmers Community Board; 

• Port Environment Committee; and 

• Dunedin City Council transportation team . 

The following comments and feedback has been provided by those consulted : 

• KTKO have considered the application and do not oppose the proposed works. KTKO 

have recommended that an accidental discovery protocol is implemented, and that 
appropriate environmental management procedures are followed such that the 

discharges to air and water are appropriately managed. 

• KiwiRail do not have any issues with the proposal - they are supportive of the 

improvements the works will make to public safety and are satisfied that there will be 
adequate separation distance (and fence protection) between the earthworks and the 

rail tracks to prevent material entering the track area. 

• Chalmers Community Board has noted that their main areas of interest and/or concern 

are maintaining access to Back Beach during the works, management of traffic and 

visual amenity once the work is completed . The Board has reviewed a draft application 

document, including the AEE, and is satisfied these matters have been appropriately 

addressed as part of the proposal. Port Otago attended the Chalmers Community 
Board meeting on 9 March 2016 to provide an update on project progress, and answer 

any further questions from members. Their main areas of interest (maintenance of 
access to Back Beach , traffic management and visual amenity) were discussed at that 

meeting, with a clear message of support for the proposal in terms of its positive 

outcome for the community once completed. There was a desire to see the consent 

and works advanced sooner rather than later ... 

• Port Otago gave a detailed presentation to the Port Environment Liaison Committee at 

their meeting on 4 May 2015. A copy of the 2015 presentation was sent to all members 

with meeting minutes, and members asked for any feedback, none of which has been 

received to date. A further update on the project was provided at the 18 February 2016 

committee meeting. 

• Dunedin City Council transportation team are generally supportive of the proposed 
works and its associated traffic safety benefits for road users and pedestrians. DCC 

transportation have noted that their main areas of interest and/or concern are haulage 
routes for the removal of excavated material (which should avoid Constitution and 

Scotia Streets) , and general traffic management during construction - including that a 

Traffic Management Plan should be prepared in compliance with the requirements of 

the NZTA Code of Practice for Temporary Traffic Management prior to work 

proceeding, and that any road closures should be of short duration (special 

dispensation from the DCC Traffic Management Coordinator may be required for longer 

closures). Port Otago are continuing to liaise with the DCC transportation team 

regarding appropriate traffic management measures. 
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As outlined in Section 5 above, it is considered that the proposed activity can be managed in a 

manner that ensures any adverse effects will be avoided, remedied or mitigated. Adverse 

effects associated with sediment/dust discharges to air and water can be contained within the 
site boundary such that any under adverse effects are insignificant. With respect to adverse 

effects associated with amenity and traffic, it is considered that while there may be some short 

term effects on the immediate surrounding environment, these effects will be minor. 

Accordingly, no further consultation is considered necessary. 
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8. Part 
1991 

2 Resource Management Act 

The purpose of the Resource Management Act 1991 is to promote the sustainable management 

of natural and physical resources. 

In the Act, sustainable management means managing the use, development and protection of 

natural and physical resources in a way, or at a rate, which enables people and communities to 
provide for their social, economic and cultural wellbeing and for their health and safety while: 

(a) Sustaining the potential of natural and physical resources (excluding minerals) to 
meet the reasonably foreseeable needs of future generations; and 

(b) Safeguarding the life-supporting capacity of air, water, soil and ecosystems; and 
(c) Avoiding, remedying or mitigating any adverse effects of activities on the 

environment. 

The proposal will enable the applicant to stabilise the hillside in a manner that ensures that any 

adverse effects associated with amenity, traffic and sediment are appropriately mitigated. The 

location of the proposed works has been designed to ensure that adequate and appropriate 

slope stability is achieved and as such is considered to be an efficient and effective use of the 

land resource. 

On balance it is considered that the activity is consistent with the enabling philosophy of the Act, 

and that it will sustain the potential of natural and physical resources to meet the reasonably 

foreseeable needs of future generations. The activity provides for the health and safety of the 
community by rectifying the current shared use situation on Peninsula Beach Road. It also 

protects the heritage values of Flagstaff Hill by preventing any further land subsidence. Finally, 

adverse effects will be appropriately avoided , remedied or mitigated through an environmental 

management plan approach. 

As such, it is considered that the proposal is consistent with the purpose and principles of the 

RMA. 
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9. Proposed Mitigation 

Conditions in relation to the following mitigation are anticipated as part of this consent: 

• A copy of the Construction Programme will be submitted to Council prior to the works 

commencing. 

• A Traffic Management Plan will be prepared prior to the commencement of the works. 
This will be as detailed in NZTA, Code of Practice for Temporary Traffic Management 

(CoPTTM). 

• A Construction Management Plan shall be prepared prior to the commencement of 

works and made available to the consent authority two weeks prior to works 

commencing. At a minimum, this shall address erosion, sediment and dust control, and 

blasting if required as part of the construction methodology. The plan shall detail 

controls and procedures to address specific construction environmental issues, and it 

shall detail the management responsibilities of individual personnel. 

• The works will be managed to ensure compliance with the Construction Noise Standard 

NZS 6803:1999. 

• Any blasting shall comply with the relevant provisions of NZS 6803:1999. 

• Upon completion of the works, planting will be undertaken in accordance with the 
Landscape Development and Management Plan Appendix D. 

• The applicant will adopt an Accidental Discovery Protocol in the event that human 

remains or cultural artefacts are unearthed during the proposed works. 

• The contractor will obtain a Utility Clearance from relevant utility providers prior to the 

earthworks commencing . 

• The works shall be certified by a chartered professional engineer upon completion . 
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10. Notification 

Section 95A(2) requires that a consent authority must publicly notify an application if it decides 
that the activity will have or is likely to have adverse effects on the environment that are more 

than minor, if the applicant requests public notification of the application, or if a rule or national 

environmental standard requires public notification of the application. 

The assessment of environmental effects in Section 5 concludes that the adverse effects on the 

environment are no more than minor. The applicant does not request public notification of the 

application, and no rule or national environmental standard requires public notification of the 

application. As such, public notification of this application is not required. 

Section 958 relates to limited notification of consent application and (in summary) directs that 

where notification of an application for resource consent is not required under Section 95A, the 

consent authority must give limited notification of the application on any affected persons (as 

determined under Sections 95E and 95F). As described in Section 7, Port Otago has consulted 

with a number of stakeholders who have an interest in or may be impacted by the proposed 
earthworks. Feedback from those consulted has generally been supportive of the proposal and 

its future benefits. The matters of concern as raised by those consulted have been appropriately 

addressed as part of the proposal, or are able to be appropriately managed through conditions 

of consent (refer section 9). There are no other persons directly affected by the works. 

Overall, no notification is deemed necessary for the proposed earthworks at Flagstaff Hill and 

the application can be processed without notification. 
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11. Conclusion 

In conclusion, the proposed development is considered to promote sustainable management of 

natural and physical resources while avoiding, remedying or mitigating any effects on the 

environment. In addition: 

• The proposal will result in no more than minor adverse effects on the environment; 

• The proposed activity is generally consistent with the objectives and policies of the 
Dunedin City District Plan; and 

• The proposal has significant positive effects by improving public safety and 
protecting the community from natural hazards associated with further land 
subsidence or slip. 
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12. Scope and Limitations 

This report has been prepared for the benefit of Port Otago Ltd . No liability is accepted by this 

company or any employee or sub-consultant of this company with respect to its use by any 

other person. 

This disclaimer shall apply notwithstanding that the report may be made available to other 

persons for an application for permission or approval or to fulfil a legal requirement. 
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COMPUTER FREEHOLD REGISTER 
UNDER LAND TRANSFER ACT 1952 

Search Copy 

Identifier 
Land Registration District 
Date Issued 

OT18D/7 
Ota go 
17 February 1998 

Prior References 
0Tl3A/402 

OTlC/738 
OT387/236 

OT5B/975 
OTB2/1353 

Estate 

0Tl4C/731 

OT226/214 
OT4C/275 

OT7C/657 

Fee Simple 

OTJC/607 

OT347/90 
OT4C/968 

OT7C/658 

Area 3924 square metres more or less 

Legal Description Lot 3 Deposited Plan 26574 

Proprietors 
Port Otago Limited 

Interests 

The land formerly contained in CT OT4C/275 is subject to Section 59 Land Act 1948 

8940793.2 Mortgage to ANZ National Bank Limited - 14.12.2011 at 12 :29 pm 

Tra11sac1io11 Id 45644071 

Clie111 Reference b1es11adoOO I 

R .W . Muir 
Registrar-General 

of Land 

Search Copy Da1ed 12101/ ! 6 7:27 pm. Page I of f 

Regis/er 0 11/y 



COMPUTER FREEHOLD REGISTER 
UNDER LAND TRANSFER ACT 1952 

Search Copy 

Identifier 
Land Registration District 
Date Issued 

OT18D/6 
Ota go 
17 February 1998 

Prior References 
OT13A/402 

OTIC/738 

OT387/236 

OT4B/461 
OT5B/975 

Estate 

OT14C/731 

OT226/214 

OT41 l /72 

OT4C/275 

OT7C/658 

Fee Simple 

OT18A/1110 

OT347/90 

OT44/194 

OT4C/968 

OTB2/1353 

Area 8207 square metres more or less 

Legal Description Lot 2 Deposited Plan 26574 

Proprietors 
Port Otago Limited 

Interests 

The land formerly contained in CT OT4C/275 is subject to Section 59 Land Act 1948 

R .W . Muir 
Registrar-General 

of Land 

XI 3329 Building Line Restriction affecting land formerly contained in CTs OTB2/1353 and OT347/90 - 28.5.1951 
at 2.40 pm 

8940793 .2 Mortgage to ANZ National Bank Limited - 14.12.2011 at 12:29 pm 

Tra11sactio11 Id 45644071 

Clie11t Refere11ce bres11adoOOI 

Search Copy Dared 12/01116 7:25 pm. Page I of I 

Regisrer 011/r 



COMPUTER FREEHOLD REGISTER 
UNDER LAND TRANSFER ACT 1952 

Search Copy 

Identifier 
Land Registration District 
Date Issued 

OT18D/5 
Ota go 
17 February 1998 

Prior References 
OT13D/870 OT14C/73 1 

OTIC/738 OT226/214 

OT387/236 OT4C/275 

OT5B/975 OT6C/299 
OT6C/301 OT6C/303 
OT7C/657 OT7C/658 

Estate Fee Simple 

Area 1.0878 hectares more or less 

Legal Description Lot 1 Deposited Plan 26574 

Proprietors 
Port Otago Limited 

Interests 

OTlC/607 

OT347/90 

OT4C/968 

OT6C/300 

OT6C/304 
OTB2/1353 

The land formerly contained in CT OT4C/275 is subject to Section 59 Land Act 1948 

8940793.2 Mortgage to ANZ National Bank Limited - 14.12.2011at12:29 pm 

Tra11sactio11 Id 45644071 

Client R{!fere11ce btes11adoOO I 

R .W . Muir 
Registrar-General 

of Land 

Search Copy Dated 12101/ /6 7:23 pm. Page I of I 

Register 011/\' 
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Flagstaff Hill - Cut Slope Design 

Limitation of Liability 

This report has been prepared for the benefit of Port Otago Limited in relation to this specific 
commission. Opus International Consultants Ltd accepts no liability with respect to its use by any 
other party or for any other purpose. 

The interpretation and professional advice presented herein is based on the factual information 
available at the time of compilation. In the event of further information becoming available the 
interpretation and professional advice should be subject to review. 
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Flagstaff Hill - Cut Slope Design 

1 Introduction 

There have been ongoing stabil ity issues with the north-eastern slopes of Flagstaff Hill. In 
September 1999 there was a significant slip at Flagstaff Hill. As part of the remediation works the 
slip material was removed and the slope reshaped using a single slope at the base and bench in 
the upper part of the slope. 

At the time it was recognised that there was residual risk at the southern end of these works. It was 
a judgment call as to how far to extend the earthworks and Port Otago decided to stop the 
earthworks at their present extent. 

Figure 1 - Present View of Flagstaff Hill 

There have been some continuing problems associated with the low level of stability on the 
southern edge of the existing earthworks. As part of the ongoing management of this rock slope , 
Opus International Consultants Limited (Opus) has been commissioned by Port Otago Limited 
(Port Otago) to look at increasing the stability of the southern end of these works. 

This commission includes analysing the failure and designing a suitably stable slope. Draft 
specifications have also been produced to highlight areas where more information is required. 
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Flagstaff Hill - Cut Slope Design 

2 Geology 

This slope consists of Dolerite overlain by Port Chalmers Breccia. The sequence is associated with 
the first main eruptive sequence of the Dunedin Volcano . Cross cutting relationships show that the 
Dolerite was emplaced prior to the eruption of the breccia and at least some of the breccia was 
placed on an eroded surface in the Dolerite (Richard et al , 2003). 

The Dolerite is probably the eroded remnant of a former plug intruded into the Port Chalmers vent. 
This is a hard medium to fine grained rock that contains many discontinuities. Across the site these 
appears to be relatively consistent. 

The Port Chalmers Breccia is carbonate cemented breccia that consists of unsorted fragments of 
volcanics and minor schist (Allen, 1973). It is a vent filling material. The high energy environment it 
was deposited means there may be some differentiation between exposures. At this site it is 
massive; however, this changes in other areas around Port Chalmers. 

3 Stability Analysis 

Overall stability of the slope is determined through the dolerite. In order for large failures to occur 
the failure plain must extend into the dolerite. If the dolerite is stable then failures will be small 
localised events in the breccia. 

It was decided to concentrate on the stability of the dolerite because it controls the overall stability 
of the slope. There is no infrastructure directly above the slope so small failures in the breccia are 
of less concern. 

Because of the substance strength and the many discontinuities in the dolerite this material will fail 
as a structurally controlled rock mass. The stability was assessed using the kinematic feasibility 
and probability method. 

The kinematic assessment included the potential for planar, wedge, and toppling failure . The 
strength of the discontinuities was assumed to consist of a phi of 35 ° and a cohesion of 0 kPa. 
Failure in the breccia was not considered during the global stability. The assessment was carried 
out with the assumption that if failure in the dolerite was not probable or feasible then catastrophic 
failure of the slope would not occur. 

The assessment showed that overall wedge failure limits the slope design. This is due to the 
combination of possible wedges and the slope orientation. Wedge failures create limits the 
southern slopes (eastern facing slopes) . As the slope transitions north into north eastern facing 
slope wedge failure starts to become a problem. There are number of potential wedges and this 
limits the stable angle that these slopes can be cut. 

Although wedge failures tend to limit the slope there are some potential planar failures as well. 
These occur in the middle of the slope and limit the angle this section of slope can be cut at. 
Toppling by comparison poses no problem along this section . The slopes are not steep enough to 
generate toppling failures. 
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Flagstaff Hill - Cut Slope Design 

As stated above the upper breccia was not considered during the assessment of the overall 
stability , however, the stability was assessed to check the local stability. Because the breccia is 
massive it was assumed the breccia would fail in a circular fashion more like a soil. 

The assessment of the breccia was carried out using limit equilibrium methods. The performance 
was based on back analyses of the current benches. We consider that the level of performance of 
the existing benches can be achieved. 

4 Proposed Cut Slope 

The drawings for the proposed earthworks form part of the draft specification. This is attached in 
appendix 1. 

The actual slope design is divided into two parts , based on the two different materials in the slope. 
The design is similar to the existing works to enable the new slope to be tied into the existing 
ground. 

The dolerite will be cut as a sing le slope. This will be cut at 40 ° along the north eastern section to 
tie in with the existing slope. As the cut move south , to the east facing slopes the slope will be 
reduced to 35 °. 

The upper breccia will be benched the same as the previous works with a Sm wide bench and now 
more than 6m vertically separating benches. 

A total volume of -45000m3 of material will be removed from this slope. This will need to be 
transported to disposal sites. The slopes are then to be grassed and the benches vegetated to 
provide stability and match in with the existing slope. 

5 Draft Specification 

The draft specification has been completed and is attached in appendix 1. The process to create 
the draft specification has highlighted key area where further information is required for these 
works to advance. These areas are: 

Conformation of disposal sites 
Details of consent conditions 

The disposal sites are important as they determine how far the material has to be transported and 
what level of possession the contractor will be given during the contract. The final use of the 
disposal site is also important. This effects how much work is required at each disposal site. 
Clearly a disposal site where the material is just to be dumped requires less work than an 
engineered fill that is to have a building constructed on it. 
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When selecting the proposed disposal site , the final use should be kept in mind. This will dictate 
things like : 

The quantity of site preparation required 
• The required level of quality control including records , testing , compaction control , 

and site supervision 
The final shaping and surfacing of the disposal site. 

The Resource Consent also forms a key component. The Resource Consent will stipulate a 
number of conditions that will influence the works. It will include environmental management and 
may also extend to include which roads can be used for carting material. 

6 Summary and Further Work 

A stability analysis was carried out on Flagstaff Hill to determine what is required to increase the 
stability of the north eastern slopes. Drawings and a draft specification have been produced 
detailing the works to be carried out to achieve this slope . 

Based on the draft specification there are two key points that are required to finalised these works. 
The disposal sites need to be identified and confirmed as this has a significant effect on how far 
the material is to be carted and what will be required to place the fill. 

Also of key consideration is the Resource Consent. This will stipulate a number of environmental 
conditions that will have to be adhered to during the contract. This may go as far to specify roads 
that trucks may use to cart material. 

As well as these key considerations to finalise the specification, some minor points also need to be 
addressed. These points need some input from Port Otago before they are finalised and are 
detailed in table 1 below. 

Points to Finalise Specification Details 
Planting Plan Our understanding is that this will follow along the lines of the existing 

vegetation 
Stormwater System Ownership needs to be confirmed so details and permission can be 

gained to discharge cut off drain. 
Catch Fence Following completion of the earthworks a catch fence is to be 

installed along the base of slope to protect pedestrians from slope 
fretting. This has been assumed to be along the lines of the existing 
catch fence, steel posts with cables, chain link mesh, and gabions 
salvaged from the existing fence. Port Otago needs to confirm they 
are happy with this. 

Railway Line When, how often, and the period that this line is used needs to be 
indentified for the purposes of traffic management. .. 

Table 1 - Mmor pomts requmng mput t fmahse specification 
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6 GENERAL 

6.1 Scope of Contract 

6.1.1 Location and Site of Works 

The works are located at Flagstaff Hill , Port Chalmers and offsite disposal locations. 

6.1.2 Extent of Contract 

The contract includes: 

• Excavation of slip scarps I benching 
• Landscaping and surface draining 
• Pavement and traffic services repair 
• Incidental Works 

6.2 Drawings 

The following drawings are included in appendix A and form part of this specification . 

Construction Drawings: 7/616/4 sheets 1 to 11 

6.3 Standard Specifications 

6.3.1 Abbreviations, Standards and Codes of Practice 

The following abbreviations are used in this specification when referring to standards, 
standard specifications and codes of practice: 

TNZ: Standard Specification of Transit New Zealand. (Now New Zealand Transport 
Agency) 

NRB: Standard of the National Roads Board (now New Zealand Transport Agency). 

NZS: Standard Specification of the Standards Association of New Zealand. 

Unless otherwise stipulated, reference to a standard specification refers to the edition, 
including amendments, current at the time of tendering. 
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In the event of any ambiguity or contradiction between this specification and any of the 
standard specifications, this specification will take precedence. In any case it shall be the 
Contractor's responsibility to bring any ambiguity or contradiction to the Engineer's notice 
for a decision. 

6.4 Construction Methodology and Programme 

Due to the high risk nature of these works the Contractors methodology and program 
submitted at the time of tender will form an important aspect of the tender evaluation . Within 
14 days of acceptance of the tender the Contractor shall confirm the methodology proposed 
during the tender. If there are any changes to the methodology then these changes must be 
approved by the Engineer. 

At this time, as detailed in Clause 5.10 of NZS 3910:2003, the Contractor shall confirm the 
construction program submitted as part of the tender and forward to the Engineer in the 
form of a bar chart showing the critical path. 

The construction programme shall include the following features: 

a) Activities shall be shown on a per week basis 
b) Every non-working week or part thereof shall be blocked out 
c) The earliest start and earliest finish dates shall be indicated for each activity 
d) All constraints and deadlines in terms of the contract shall be shown 
e) Show the dates when traffic flow will be reduced to single lane. 

The construction programme required under this clause, when approved by the Engineer, 
shall form the basic programme for the work; any deviation from it shall first be advised to 
the Engineer. 

The construction programme must allow for the following : 

• Work on sites is permitted during daylight hours only - for safety 
• Other limits will apply - these are dependent on consent conditions, which are 

unavailable at this time. 

6.5 Extension of Time for Adverse Weather or Climatic Conditions 

Extension of time for adverse weather or climatic conditions is detailed in the Special 
Conditions of Contract. 

6.6 Inspection by the Engineer 

Inspection of the works by the Engineer or his representatives will be undertaken only 
during normal working hours, i.e., 8.00 am to 5.00 pm, Mondays to Fridays. 
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Accordingly, work, which cannot be inspected in terms of its compliance with the drawings 
and specification after its completion, shall not be undertaken outside these hours except 
with the prior written approval of the Engineer. 

6. 7 Commencement of Contract, Initial site meeting and Possession of the site 

The Contractor shall notify the Engineer in writing at least seven (7) days in advance of his 
intention to start work on the contract. 

Not more than five days and not less than two days prior to commencement of work at any 
site the Contractor shall arrange for and inspect the site with the Engineer to confirm the 
extent of the work required. At this meeting , opportunity will be given to discuss the 
following detail: 

• The Drawings and Specifications 
• The Contractors Construction Program 
• The Contractors Proposed Construction Methods 
• The Contractors Requirements for Establishment 
• The Contractors Plans for Safety Management 

• 
Possession of the site is detailed in the special conditions of contract. 

Lincoln needs to clarify. Is the contractor to have sole possession of the Flagstaff Hill site? 
Disposal sites also need to be confirmed to determine the possession requirements here. 

6.8 Site Meetings and Inspections and Site Supervision 

The Contractor and his site representative shall attend regular site meetings conducted by 
the Engineer. The Engineer will prepare and distribute minutes of these meetings. The 
Engineer will determine the time and venue of such meetings. 

Routine inspections will be carried out on completion of key design elements. The 
Contractor shall give advance notice in writing to the Engineer or his site representative of 
work to be inspected. 

In that notice the elements to be inspected and the date and the time that the work will be 
completed and available for inspection shall be stipulated. The notice shall be delivered to 
the Engineer or his site representative at least 48 hours before the time that the work is 
nominated as being available for inspection or as agreed between the Contractor and the 
Engineer. 

Should the work not be ready to be inspected within one hour of the time nominated in the 
notice or agreed by the Contractor and the Engineer, the Engineer or his site 
representative's and assistant's time and vehicle travel time shall be paid as inspection 
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costs to the Principal by the Contractor for any delay beyond one hour, or for any revisits to 
the site as a consequence of the delay or rework. 

6.9 Reporting 

By 9.00 am of the second working day of each calendar month , a detailed monthly report 
for the previous month shall be supplied to the Engineer. 

The specific format of this report shall be agreed between the Contractor and the Engineer 
at the first contract meeting. 

The report shall include the following items: 

a) The agreed programme of work for the month . 
b) The outputs achieved for the month and contract to date: 
c) The items of work completed . 
d) The amount of work completed. 
e) The location and expenditure of the work. 
f) The expenditure claimed under the item numbers in the Schedule of Quantities. 
g) All reporting information required as described in the technical specification . 
h) A detailed report of defects observed to facilities within the responsibility of the 

Contractor. 
i) A report on any damage to facilities within the responsibility of the Contractor. 

Failure by the Contractor to supply a detailed monthly report as detailed above shall 
result in the Contractor being charged inspection costs as defined in Clause 6.8 above. 
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6.10 Quality Assurance Requirements 

Quality Assurance Requirements are dependent upon the disposal sites. These are not available at 
this time. 

The level of quality assurance is much less for a straight dump site that for an engineering fill that 
will be used for another purpose following completion. 

Depending upon the site we need to think about: 

• Compaction control 

• Testing 
• Records 

• Site Supervision 

6.11 Health and Safety Management Plan 

The Contractor is to note their obligations to their employees, sub Contractors and other 
Contractors under the Health and Safety in Employment Act 1992. 

The Contractor shall comply with the Health and Safety in Employment Act 1992, 
Conditions of Contract to NZS 3910:2003, HSE Compliance Notice, the Health and Safety 
and Employment Amendment Act 2002 and the Health and Safety in Employment 
Regulations 1995. The Contractor is required to notify the Department of Labour of certain 
activities on site as required by the Health and Safety in Employment Regulations. 

The Contractor is to draw th is notice to the attention of their employees, Sub Contractors 
and other Contractors and implement the necessary safety measures and procedures as 
set out below, throughout the duration of the contract works. 

The Contractor shall prepare a site-specific Health and Safety Management Plan, which 
shall include, but not be limited to: 

• Contractor's safety policy; 
• Contractor's safety training procedures; 
• Site safety management organisation; 
• Site safety personnel ; 
• Procedure for identifying and assessing hazards; 
• Procedure for recording of accidents; 
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• Procedure for dealing with emergencies that may arise while employees are at 
work; 

• Procedure for monitoring health and safety performance; and 
• Procedure for monitoring the health of employees where they are exposed to 

hazards. 

The Health and Safety Management Plan shall list all known hazards (including those 
identified below and any others identified by the Contractor) and the measures taken or to 
be taken to eliminate or minimise them. It is also to provide for a procedure for identifying 
and reporting on new hazards by the Contractor's staff to the Contractor and the Engineer. 

The Contractor shall ensure that hazards are made safe for the general public. 

The known significant hazards on the site include, but are not limited to: 

• Vehicular traffic; 
• Construction plant and machinery; 
• Underground and overhead services; 
• Noise; 
• Steep, slippery or uneven terrain; 
• Working at heights. climbing on slippery or wet benches; 
• Embankments and/or excavations; 
• Rockfalls I slope instability 
• Drains. stream or other waterways; 
• Dust; 
• Weather. 

The above shall not limit the Contractor's responsibilities under the Health and Safety Act. 
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The Contractor shall submit his written Health and Safety Management Plan within two 
weeks of Possession of Site and prior to any contract works commencing on-site. A copy of 
the Health and Safety Management Plan shall be maintained on site at all times, updated 
as necessary, and made available to the Engineer upon request. 

In the monthly contract progress report the Contractor shall provide a written safety report 
recording any accidents, preventative actions, inspections undertaken, and any other 
general safety matters occurring during the month . 

6.12 Accident Reports 

The Contractor shall report to the Engineer within 24 hours, or as soon as practicable, any 
accident that occurs within the project length during the period of physical works contract. 
The Contractor shall also report any accident associated with the project where there is a 
possibility or allegation of Consultant or Contractor-initiated actions being associated with 
the accident. 

If requested, the Consultant shall prepare, as an additional service, a detailed accident 
report showing photos, description of events, probable causes and other relevant 
comments. This report shall be provided within 48 hours of a Client request. 

6.13 Statutory Authorities 

The following statutory authorities have jurisdiction over the work within this contract: 

• Dunedin City Council 
• Otago Regional Council 
• Department of Labour 

The Contractor shall ensure that all bylaws and regulations of these authorities are 
complied with . 

Should, as a result of new legislation , any of the above authorities be replaced by new 
national or regional authorities, the bylaws and regulation of the new authority will apply. 

6.14 Statements to the Media 

The Contractor shall not make statements to the media regarding policy, construction or 
maintenance of the works, road conditions or contractual matters. All enquiries are to be 
directed to the Engineer. 

6.15 Public Utilities 

The Contractor's attention is drawn to Clause 5.13 of NZS 3910:2003. 
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It will be the Contractor's responsibility to undertake the initial liaison with utility authorities 
to determine the presence and position of services and to arrange with them for their 
relocation. 

As far as reasonably possible, known existing public services have been identified below 
that may be affected by the contract works but no guarantee is given that all existing 
services have been located or that their locations are accurately shown. 

It will be the Contractor's responsibility to undertake the initial liaison with utility authorities 
to determine the presence and position of services and to arrange with them for their 
relocation. 

The Contractor shall not carry out relocation works themselves but shall ensure that the 
appropriate service authority is engaged to do so. However, no service authority shall be 
permitted to commence relocation works until the Contractor has been advised by the 
Engineer that an agreement on price has been reached. 

The Contractor shall allow for any delay or interruption to their construction programme 
necessitated by the relocation of any such services. 

6. 15. 1 Known Public utilities and contact details 

Service Authority Name Contact Number 
Phone Telecom 0800 822 003 

Power Aurora Energy 0800 433 582 

Street Lighting Dunedin City Council 03 477 4000 

Survey Marks LINZ 04 498 3835 

6.15.2 Private Services 

Any existing services, such as drainage and domestic water supplies located within the 
work site shall be protected and maintained in full working order by the Contractor 
throughout the duration of this contract. 
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6.16 Survey and Setting Out 

It is the Contractors responsibility to set out and control the work. It will be the Contractors 
responsibility to do all setting out of the works from the information supplied on the 
drawings. 

The set out of control pegs shall be located sufficiently clear of the related work to allow full 
construction without obstruction . 

The rates supplied by the Tenderer in the Schedule of Quantities shall be deemed to 
include for survey and setting out. 

6.17 As Built Drawings 

The Contractor shall supply to the Engineer information on all variances to the construction 
drawings or specifications to enable as-built drawings to be completed. This information 
shall be provided on a set of drawings provided to the Contractor for this specific purpose. 

6.18 Resurfacing 

Where damage is identified following completion of the earthworks the road pavement 
surface and footpath shall be repaired. Specific repair techniques will be subject to the 
Engineers approval. 

6.19 Completion 

Unless otherwise stated all work shall be either: 

• Completed in accordance with the requirements of the contract documents or. 
• Where the method is not specified. completed in accordance with accepted 

industry practice. 

END OF SECTION 6 
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7 EARTHWORKS 

7.1 Scope 

This Section sets out the requirements for the construction of the earthworks at the site. 

The Contractor shall remove all material as per the cut lines set out in the drawings. The 
earthworks are being undertaken to increase the stability of the slope. All earthworks shall 
be undertaken in a manner that takes into account the possibility activating a slide. If the 
material is to be displaced by explosives or other indirect means, access to the catch site 
and fly rock shall be appropriately controlled . 

All earthworks shall be completed in accordance with the TNZ F/1 Specification (F/1) 
except that Clause 8 of F/1 shall not apply to this contract. No provision is made to allow for 
varying production rate associated with ripping and varying insitu material type. 

Additional rates are allowed for blasting , however, blasting must be approved by the 
engineer and the contractor must demonstrate to the engineer that the material cannot be 
productively ripped. 

The Contractor shall note the provisions of testing and the hold points required as set out in 
the Appendix C - Quality Control , Testing and Frequency of Material Testing. 

7.2 Clearing 

In addition to the requirements of Clause 3 of F/1 site clearance shall also include the 
following works: 

• Clearing at the nominated disposal sites. 

7.3 Removal of Topsoil to Stockpile 

Further to Clause 4 of F/1, topsoil shall be removed from within the limits of the earthworks 
to a suitable stockpile clear of the immediate work site. 

7.4 Benching 

The Contractor shall excavate in situ material from the vicinity of the slope to create a 
stable benched batter shown on the drawings or otherwise directed by the Engineer. This 
operation shall be under the control of a qualified quarry manager. 

Bench height shall not exceed 6m and bench widths shall not be less than 4m unless 
otherwise approved. 
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The debris shall be transported to the disposal site nominated as otherwise approved by 
the Engineer. 

7.5 Blasting 

Where explosives or percussion rock breaches are proposed, construction techniques shall 
be adopted to avoid back blast or other damage to the remaining rock. 

The Contractor must submit to the Engineer a blasting plan, general blast design, quality 
plan, health and safety plan, material specification and method statement for acceptance at 
least 7 days before any material is removed from the excavation. 

The method statement must include: 

• name of person responsible for the blast who will be on site during the blast 
• blast design 
• programme 
• sequencing 
• methods of controlling and handling explosives 
• details of blast procedure 
• drilling pattern 
• charge type and weight 
• volume of rock to be removed for each blast 
• details of delays, stemming. and down hole loading configurations 
• methods of controlling fly rock 

The personal used for carrying out the blasting must be those named and approved in the 
tender document and must be on site at all times when blasting is being carried out. 
Substitutes for those personal named and approved in the tender document will not be 
accepted without written notification from the Engineer. Delay in process substitute 
requests will be at the Contractors own expense and will not constitute extensions of time. 

7.6 Construction Traffic 

During construction, the Contractor shall ensure that all heavy construction loading should 
be avoided to minimise the damage to existing pavements outside of the construction site. 
It is the Contractors responsibility to adopt proper construction methods in order to avoid 
such situations. 

The DCC may stipulate requirements as part of the consent conditions. 

As specified in 6.18 where damage occurs within the construction site, damaged surfaces 
shall be repaired using a method approved by the engineer. 
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7.7 Cut Off Drain 

The Contractor shall construct a Cut Off Drain around the top of the woks. This drain shall 
be set back by six meters from the edge of the bench to remove water from the slope. The 
drain shall be excavated to a minimum depth of 1.0m wide and evenly graded. 

The excavated drain shall be lined with filter fabric bidim A39 (or similar approved) have 
150mm diameter perforated HOPE pipe laid along the invert and then backfilled with 
drainage aggregate complying with that specified in TNZ F/6 clause 2.2. 

Ownership of stormwater system needs to be confirmed. Once stormwater ownership is 
confirmed system details can be sorted to size pipe for discharge clear of slope and sump. 

7.8 Classification of Material for Payment 

Material will be classified in accordance with TNZ F/1: 1997. Additional rates will be 
included for ripping and blasting where it is required . 

7 .9 Transport to Disposal 

The Contractor shall transport to disposal all excavated material to nominated locations 
from the site. 

Dump sites are not available at this time. The final use of the site will determine the 
necessary: 

• Site Preparation 

• Compaction 

• Shaping 

• Surface treatment 

7 .10 Disposal areas and Private Property 

The principle will arrange access to and consent for all offsite disposal locations. Disposal 
locations are located in appendix B. The Contractor may submit further or alternative 
disposal sites to the Engineer for approva l, and the Contractor shall be responsible for 
access agreements and consents for all such site. 

The Contractor is to manage all offsite disposal areas. 
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The Contractor shall make his own arrangements with any landowner in respect of use of 
private property outside the defined limits of the contract works and the disposal sites 
nominated by the Engineer, and he shall be completely responsible for any damage or 
compensation claims for compensation arising from such use. 

The Contractor should satisfy himself that his disposaling operation complies with the 
requirements of the Resource Consent. Requirements will be set out in the Resource 
Consent that it not available at this time. 

Before the expiry of the maintenance period the Contractor shall submit a letter from any 
property owner concerned certifying that all claims for compensation for damage due to the 
Contractor's operation have been discharged to the owner's satisfaction . 

END OF SECTION 7 
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8 TRAFFIC MANAGEMENT 

8.1 General 

Because of the location and site constraints, traffic management forms an important part of 
these works. It is critical to the public safety. The tenders shall submit a suitable draft traffic 
management plan as part of the tender. Following acceptance of the tender the contractor 
shall finalise the traffic management plan. 

Where the works are undertaken within public roads not isolated from public access, it is 
most important that the safety and convenience of the road user be adequately considered 
and provided for by the Contractor at all times. 

The Contractor shall complete the Contract Works in a manner that allows the safe and 
convenient passage of both pedestrian and vehicular traffic through the Site at all times that 
the designated detour is not fully functioning. 

The Traffic Management Plan should be prepared as detailed in TNZ G/1 and in addition 
provide details of: 

a) Persons responsible for implementing the plan 
b) Provisions for the regular reviewing of the effectiveness and adequacy of the 

Contractors Plan and for implementing any changes needed to the plan. 

Traffic management shall be carried out in accordance with TNZ G/1, the handbook for 
Temporary Traffic Control and Safety at Road works Sites. 

8.2 Establishment and working area 

Establishment shall include erection of signs, establishment of plant and materials on site, 
and siting of buildings. All buildings and storage areas shall be suitably clear of the works 
and shall not interfere with adjacent land owners. 

All site establishments shall be kept in a tidy state throughout the contract. A proliferation of 
buildings, storage areas and temporary tracks will not be permitted. 

The Contractor shall at all times have available signs and equipment, including safety 
cones and warning lamps to meet all of the specialised requirements of Traffic and Safety 
management. 

Disestablishment of the site involves the removal of all plant, temporary works and signs 
and surplus material. All rubbish of any kind shall be removed form the site. The clean up 
shall be to the satisfaction of the Engineer. 
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The Contractor shall also supply formal responses from all adjacent landowners where 
there has been temporary occupation of adjacent land. These responses will be used as 
evidence that there are no outstanding claims for compensation by the landowner against 
the Contractor for any agreement that has been previously negotiated. 

8.3 Condition and Maintenance 

All signs and delineation shall be in good operable condition appropriately painted and 
maintained. 

Barricade or barrier rails shall be black/white chevron painted and reflectorised. 

Whilst in use the surfaces providing the visual impact to road user shall be kept clean at all 
times. To meet this need regular washing shall be required and the Contractor shall have 
readily available at the site, efficient means of carrying out the washing/cleaning. 

Existing permanent signs shall not be removed without the agreement of the Engineer. 

8.4 Securing in Place 

Signs and equipment shall be securely pinned , ballasted , braced , or stayed in position in 
such a way that displacement by wind or the draft effect from passing traffic does not occur. 

Sandbags shall be used for ballasting signs. Ballasting shall not be placed on top of 
barricades or barrier railing. 

For safety reasons the use of steel standards or metal stakes shall not be acceptable for 
securing the signs and equipment in position. 

8.5 Delineation and Safety Zone 

The slope where the works are to be carried out currently has a low factor of safety. As 
such there is potential for failures to occur. The public must be protected from rockfall and 
slips al all times. 

A fence has been constructed along part of the site using shipping containers chained 
together to form a continuous fence. During the construction works this should be 
maintained and extended where required. 

The Contractor may propose other solutions; however, these must be approved by the 
Engineer. 
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8.6 Traffic Control 

Control of traffic is required for the safety and the convenience of the road user and to allow 
the Contractor to proceed with his operation in a safe and efficient manner. 

The potential for confusion to the road user will be minimised by traffic control providing 
clear assistance and direction whenever required . 

8.6.1 Personal and equipment 

Alert, intelligent, courteous and fully trained personal shall be employed as Traffic 
Controllers. 

Traffic controllers shall effectively coordinate traffic flow and ensure safe and conven ient 
passage through the whole of the works for Road Users. 

To be readily identifiable the Road Users, Controllers shall wear clean , appropriate high 
visibility safety apparel at all times 

Traffic controllers shall carry out the traffic control using stop I go paddles unless an 
alternative method is approved by the Engineer. They shall at all times be positioned in 
clear view of traffic adjacent to the point at which traffic is expected to stop. 

Controllers shall be in clear view of each together or shall otherwise maintain continuous 
contact via radio telephone. 

8.6.2 Implementation of traffic control 

Traffic Controller Personal shall be employed to control traffic when circumstances exist as 
follows: 

c) When traffic is confined to a single lane 
d) When it is necessary to slow traffic down for its own safety or to protect work and site 

personnel and/or work progress 
e) When traffic must be stopped 
f) When plant is crossing the path of the traffic flow or operating within any part of the 

traffic way being used in conjunction with traffic. 

8.6.3 Traffic Delay 

Delay shall be kept to an absolute minimum if traffic was delayed for more than 10 minutes, 
the duration and circumstance shall be recorded and submitted to the Engineer. 

Should the Contractor under special , unusual and planned circumstances require to have a 
longer delay than 10 minutes or the road closed , written approval of the Engineer shall be 
required . 
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8.6.4 Night Traffic Control 

If the full carriage way is not reopened at night then traffic lights shall be used to control the 
site . This system must allow for trains running through the site at night. 

END OF SECTION 8 
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9 ENVIRONMENTAL MANAGEMENT 

9.1 General 

Environmental management shall be carried out in accordance with the Resource Consent 
Conditions. Resource Consent conditions are attached in appendix 0. 

Resource Consent is unavailable at this time so conditions are not known . 

Where details are not outlined in the Resource Consent, environmental management 
practices outlined in this specification shall be used. In the event of any ambiguity or 
contradiction between Resource Consent Conditions and environmental practices set out in 
this specification , the resource consent conditions will take precedence. 

9.2 Control of Noise 

The Contractor shall carry out work in accordance with the Health and Safety Act 1992 and 
the Resource Management Act. The Contractor shall also co-operate with the appropriate 
Local Authority's Environmental Health Officers. 

9.3 Control of Dust 

The Contractor shall take all necessary measures to prevent unrealistic quantities of dust 
and dust nuisances to adjacent properties, pedestrians and road traffic. Allowance shall be 
made for any method the Contractor may wish to employ, subject to the approval of the 
Engineer. Should a dust nuisance be created and the Contractor's remedial measures are 
insufficient in the opinion of the Engineer, then work in the affected areas shall cease until 
the Contractor has taken effective measures. 

9.4 Stormwater Control 

The Contractor is also responsible for all surface stormwater and sub surface water control 
throughout the construction process. The Contractor shall take whatever practical steps 
are required to mitigate all erosion and water damage during construction work. 

9.5 Sedimentation Control 

The Contractor shall take all necessary measures to minimise sedimentation into adjacent 
waterways. It is anticipated that this will include keeping the erosion to a minimum, attention 
to run off paths and where necessary control the sedimentation which does occur this 
method such as silt fences. 
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9.6 Erosion Control 

The Contractor shall execute the Contract Works such that no erosion results from their 
operations, to either existing ground or newly constructed features. 

In all cases where erosion occurs the Contractor shall immediately reinstate and protect the 
affected area(s). In accordance with Section 2 of the Project Specification this type of work 
shall be deemed re-work. All costs associated with this work shall be borne by the 
Contractor. 

END OF SECTION 9 
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10 CATCH FENCE 

10.1 Scope 

This section sets out the requirement for a catch fence to be installed at the base of the 
slope. 

Following completion of the earthworks a rockfall catch fence will be installed at the base of 
the slope. 

Lincoln to confirm fence. The idea is to retain any material that frets off the slope because 
we are pushing pedestrians back to the base of the slope. Fence will be similar to what is 
presently there. Lightweight steel posts, 3 wires and chain link mesh. Single gabions should 
also be salvaged from existing fence to put along base of slope. 

END OF SECTION 10 
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11 LANDSCAPING AND FENCING 

11.1 Scope 

This Section sets outs the Landscaping and fencing requirements for this project. 

11.2 Hydroseeding 

Following completion of earthworks operation any disturbed ground beyond the modified 
slope edge shall be top soiled and grassed. Topsoil shall be re-spread for grassing in a 
layer nominally 150mm thick prior to seeding . 

Grassing of top soiled areas shall be in accordance with Clause 15 of TNZ F/1 (clause 15.3 
of TNZ F/1 shall not apply). 

The steep batters shall be hydroseeded using a seed and fertiliser mix appropriate for the 
terrain and area. The Contractor shall submit details of their intended hydroseeding mix and 
application rate , including seed mix (species and percentage ratio), mulch (type and ratio) 
and fertiliser (mix and ration), for approval by the Engineer. 

Hydroseeding shall be carried out by an experienced Contractor. The Contractor shall 
supply a suitable seed and fertiliser mix with their tender 

Mulch and adhesive shall be of sufficient quantity to ensure the seed mix sticks to all batter 
slopes and provides protection until germination occurs and the roots take hold. 

Only certified seed shall be used. A copy of the seed certification shall be provided to the 
Engineer after mix approval and prior to commencing hydroseeding. 

A grass strike of 50% shall be achieved. The areas shall be watered as required throughout 
the contract (including the maintenance period) to ensure the strike rate is achieved . 

The Contractor must satisfy himself that the types of seed are obtainable and that it will 
produce a satisfactory strike of grass cover. 

11.3 Planting 

Planting of shrubs shall be undertaken on the benches to help stabilise the slope. Topsoil 
shall be delivered to the site and spread along the benches in a nominally 300mm thick 
layer prior to planting. 

Shrubs shall be selected base on the landscape plan in appendices E to tie in with existing 
planting on benches. 
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A landscape plan still needs to be specified, as per the existing benches because they have 
performed well. 

The Contractor shall remain responsible for all planting until growth has been established. 
Any new planting that has not shown positive signs of growth within three months shall be 
replaced at the Contractors expense. 

11.4 General Fencing 

All fencing removed during the construction process is to be replaced or repaired. 

New fences shall be constructed entirely of new materials and shall comprise the same 
materials as the fence that was removed. Any fence must be built to the standard of the 
existing fence. 

Any repairs made shall be of a standard that the overall fence structure is not compromises 
and is of the same strength as before. 

END OF SECTION 11 
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12 UNSCHEDULED WORK 

12.1 Scope 

This Section sets out the requirements for the completion of Unscheduled Works. 
Unscheduled Works shall be carried out as instructed by the Engineer when there are no 
other appropriate Schedule Items. 

12.2 Response Times 

The Contractor shall complete all work required by this Section by the date agreed with the 
Engineer. 

12.3 Priced Proposals 

Where requested by the Engineer, the Contractor shall submit priced proposals to complete 
works for which there is no applicable Schedule Item or where the extent of the proposed 
work means that the rates in the Schedule of Prices are not applicable. 

The priced proposals shall comprise: 

• a description of works proposed to be completed detailing the extent and 
quantities of work required 

• the proposed date of completion 
• a fixed price quote to complete the works 
• a break down of the above price if requested by the Engineer including all plant 

quantities and rates, materials & services quantities and rates, and labour 
quantities and rates, used to prepare the priced proposal. 

On acceptance of the Contractor's proposal the work shall be incorporated into the current 
Programme. 

12.4 Completion 

Unless otherwise specified all work shall be either: 

• completed in accordance with the requirements of the Contract Documents or 
• where the method is not specified, completed in accordance with accepted 

industry practices 
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END OF SECTION 12 

Draft 1: January 2010 27 © Opus International Consultants Limited 



Project Specification 

Appendices 

Appendix A - Construction Drawings 

Draft 1: January 2010 © Opus International Consultants Limited 



EXISTING SURFACE 

& PROPOSED SURFAC 

Con\tol t.lofU 
N E ELEVATION 

RH1 8050&.\.96 •26819.ZO 10J.675 
RMI 1 80$36.97 

,,,, . .... 

~ 

I 
er C>CC1(lD "'" 

"""' 
,.._ 

~""" "'i'" - ,,,.. ,_.._ "i"' -
,,,.,~andiUcon/rMton/Mprop.ttyot(\:lcll 
/rl/tN11f1/ional COMUNool• l..imi/-.1. My utlOU/~ 

.rnp/of"lfl'rl0t~-"'""0t"'JK1fl"'~ 

$\ 

I 

ETOUT LINE 
TOP OF KERB 

PORT 
ITTAGO 
LIMITED 

S:S~ I 
Dunedin Office 

~ Priwlt• &f/ 19 /J 
'Ovn«Jfi. '*"' lt!Olor4 

tmE Port Otogo 
Flog Stoff H;ll 
Proposed Works 

Plan 

Sratloft N rthl l •tl , ., l'lthl Ol'9Ctl01' 
&Oit:-?6S •26.?8H 
Ulm 5J.."m N911~ [1ll'"ll) 

i t'!.Oi6.i .s~.7Sli 

10 l Olr"l 4!7m NSUll!> fCl"'lS ) 
i M.074.7 •26.iOl.6 

W J~ S6im N l01 .CS071d-n1 

!05.a7U•l6.Ull 
} !) J07M Jtlim Nl10.-0.14 fcr-il) 

~.t'67S415.&10J 

40 2 7-0m H 17. - lf 1"11 
ilM.Q12.il J26,i2i.O 

~o !l!rl 4*m f\' ll4.SJJ let"ltl 
ic.5. ~7.0 426.Ul.1 

&O ~liti>I 7lim "112.llJ.llcimll 
&ti5.CEO.J4~.µtS 

70 442i'rl ; m N J . !ll Mil 
iOS.OSU4~1iSl.2 

U H5'-I 5~1"1 NHO.JS02 !C1-'i0 
1105.t\a4,;426.iS7.0 

; o 6Z*'r'I ~Sf:m t/14000AS IC1'!'>1l 

iM.006.l 4l£.i6l0 
l CO ll.9r-I Hin f\ lS2.4'1lHtr-11) 

&05,016.9 &26.iU.O 
llO Hir'I iZV1 f\l61.5iJ2 (D,.,l l 

iM.007.)426,.iSU 

l~O 75&-\ OE.5m Nl67.2Jot te'l',I ) 

iCo4.997.6426.l70.9 
HO OllM 24JM N 168.Si•Orcml) 

eooe. 1. 6•~.•no 

l~ ;~!;ri SQ!.m r•Hn.tt>S4 !dm1) 

150 D'i&--. i16M "' lUOll2!~11 

So.ti!S7.7•26.i70. I 
l~ """' 451,,., N11;.1n1 1c,.,1 

i0057.i42UO.O 
l 7t:- l5'-I ?im f\' U .OlC>H m 

~S-&.1 42621570 

S!).4;U.4426.1!:~7 

~1'-1 ;i::i,., NlS2.5Sl!t {at'll ) 

St'<lSli.7 JJS.iEll 
WO IS7~ 57lri Nli7.J1ll lon1 1l 

&\11_919.24?15.!SS.0 
?10 52!M SS&M "JOl .OU~lomi) 

i(l.(9G9.S4l6.i5S. 4 
?20 l7im ~SClM t..ZOl.C•ll:O ICf"oS ) 

i04.llC(>.: 4.?6.iSli 
BO U)'-1 lllm N2C•lJ~ll01Cml) 

i OU!il.2 42U41J 
l40- 411rn 

STAros Tender 6CWP03.35 
SCA<£ Pf.OT our fWl.llf D01TRR a:a 9EU 1 

1:2500 Al 21/01/10 0 11 :43 7/616/4 7704 1 



SETOOT POO<T 

Station 

35· SECTION OE BANK CH11 m-END 

5l 

SETOOT PQjKf 

Station 

4[ SECTION OF BANK CH:45m-71m 

BY Om<lD ""' PORT """' '·"""" M.Honi 05/1111 - '""' '·"""" '"i" ITTAGO - LIMITED 

TM th.mt,; ondin a111/ftlh OtY Ito.~ ol !'.%- S:$S: lri l- liond Consul/011/11 Umitfil. My 1JttOUtho1iMd 

"""' "'" ~Of"~lm."7/ul rl' ;,,port.;,~ 

Dunedin Office 

~ l'nYul• Bag 191 J 
: Oun«lirt. Nf• lllOland 

: r~· ~6' OJ u1 jj()(J 
~ Far ~6' OJ 41' lJ99j 

TmI Port otogo 

SC-"' 

Oog Stoff Hill 
Proposed Works 

lYPICAL SECTIONS 

Tender Fl£ 6CWP03.35 
Pf.01Di4r! Fl:All.RCIJOITffR COOC sw:cT I 

1:2500 Al 21/0 1/10 0 11:43 7/ 616/4 7704 2 



NOTE: 
THE CATCH FENCE IS TO BEGIN AT STATION 25 
AND CONTIN UE TO STATION 270. 

2.0m Sm 

CHAIN LINK MESH (2.7mm ¢) 

CATCH FENCE DETAILS 
1:25 @Al 

5.0m CRS. 

\----------

NOTE: 
CATCH FENCE DETAILS TO 
BE COMPLETED FOLLOWING 
CONFIRMATION BY PORT 
OTAGO 

/ 

E 
0 
ro 

DRAFT 
8Y C>C"'11i our PORT l£SICH 

,......., 
""'" 11>/0ll 

I 
Dunedin Office 

"""' 
,,.,.. ,_.,,_ 

"'1"' aTAGO 
j l'riwalefh'}197J - LIMITED =~. ~· llJOlond 

:SSS: ~ r"· Hi' OJ '" "°'1 

fhisdra""'ganditsCOfl/ffltlOfft'-profNriyolt:p,s 
: rax· ~6' OJ '" am 

N'P1! 
lnr-ta/ional C~ants l.Jmiltd. Nry ~ . ., .. ~or~.,hllor iti ptlt(.it~ 

0 
U") 

"' 

0 
0 
U") 

0 

0 
0 
U") 

GABBION BASKET 

CATCH FENCE POST DETAILS 
1:10 @Al 

rm.c Port Otogo 
Flog Stoff Hill 
Proposed Works 

TYPICAL SECTIONS - CATCH FENCE 

mM Tender FU 6CWP03.35 
SCJJ..£ Pf.or our F£.A1lRf D£NTn:R ctxr SIID / 

1:2500 Al 21/01/10 0 11:43 7/616/ 4 7704 3 



60.000 

~.67 

55.000 

sr cmKtJJ "'" IXSQ{ J- "''"' 
"""' 

,,... J . ._ ,.,,,. 

"""""" 
Thi$~ond il6r:ott l.,,/l fJl•llW~ol~ 
/fltwmot;onot COtlSulfonls Vmittd. Any unauthonlled 

Al'Pt "'" ~or~lii;itt,i11Moritpt1rl. #~ 

65.000 

PORT I 
Dunedm Office 

ITTAGO l'rl¥cM8o'}/9/J 
LIMI TE D tJvnN;rt. NIJfl l"°*1t'ld 

:SS• 
TM ~64 OJ 41/ .s.500 
FOJt ~()J ,1' 699' 

rrru: Port Otogo 
Flog Stoff Hill 
Proposed Works 

Sections 1 

Tender 6CWPOJ.J5 

5CJIE Pf.OTtMIE' f[).llllfronnR CCXJ£ SIEIT I 

1:2500 A1 21/0 1/10 0 11 :43 7/616/4 7704 4 



75.000 

75.000 

J.Grlncley M.Htll'IJ 

J.flder J.cmt.y 

TMdrarNw,Jonditscon/lt!U01•11¥P'OPf"fYol""' 
1--- --------------1---1----l lnlemotiond Consulfool• Limitftl. My unou/hori#d 

~o.-~O.Mvilport.ir~ 

85.000 

PORT 
aTAGO 
LIMIT E D 

:S:J::F I 
Dunedin Office 

Pfnlfll• Bag 19/J 
fNnitdin Nt• l«*Jtld 

• fpl ;.640)4115500 
Ft11 f640J'1'1J99j 

1mI Port O\Qgo 

SCA/I 

Flog Stoff Hilt 
Proposed Works 

Sections 2 

Tender 

Pf.OT our 
1:2500 Al 21/01/10 0 11:43 

6CWP03.35 
FWIKl!Odml CtxlC SHffT I 

7/616/4 7704 5 



41.79 

95.000 

41.96 

90.000 

J.~ II.Hant 

J.Dd.r J.Crindlly 

'"" .. , .. 
"'"' 

105.000 

100.000 

PORT 
OTAGO 
LIMIT E D 

SS.$ 

43.91 

I 
Dunedm Office 

1 =.8:.'~~ 
• r• f640J 471$.500 

1F"" f6' OJ 4/4 69" 

rm.r Port Otago 
nog Stoff Hill 
Proposed Works 

Sections 3 

Tender f1£ 

SC>l£ PLOT tMlf FCA1l.lif DOITffR 

1:2500 Al 21/01/10 0 11:~3 7/616/4 

6CWP03 . .l5 
= gar I 

7704 6 



115.000 

110.000 

44.0J 
111..lJ.~ 

43.28 

J.Ddlr J.Cr'Wdty 

'"" 
06/<S 

125.000 

120.000 

PORT 
OTAGO 

44.10 

43.78 

Priw11•8og19/J 
Dlln«in Nit• l«lbnd 

rm.£ Port Otogo 
Flog Stoff Hill 
Proposed Works 

Sections 4 I 
Dunedm Office 

• {K. ,64 0J 4l/~ 
ra.: ,51 OJ "'' 8995 

1---------------l----l----l N'ffltMD LI M I T E D 
~ ~ ST.AM Tender FU 6CWP0.3.35 

fhisdro-ingandit1C011/.,./a0t•llwprof#rlyo/Opu,- ~~~ SCALE Pf.OT£M1r FWlRCIXN1n:R COIJC Sl£CT I 
l----------------l--4----llntemot~ConsuN011/slimil"1. Nfyl.lf'IOllthon-1 7/616/ 7704 7 

~------------------'-----~-;;;;;;;;;;;;;._ _____ ,.j,,;Al'l"D;;.;;,1,,,,;°'~rr~•~,,,.~>~-~·~~~,,,.,..;;,;;;~'°';;;.;,'~M;;.;;,~~-~""'-;;;_;;"~~~-;;;;,ll.....;;::;;,_.,;::::;__,;:::;:__~.J~----------"""~--l:_2500 __ A_l_.._21~/-0l~/-l0_0_1_1 :_<J...J...""""''----'-4-.l--...J...-....I. 
awflC SCIJIS 9:\,ptojects\6c-c:i(lJ.J5 lloqslafl hil\,OJ6dd -~ ol wt~\~ ~\wc:lior<s ond plon.dwq - ~lions' ~ 9££1 SlZC Al fl 



44.15 

135.000 

44.12 

130.000 

/Mlf 
J.~ lillm? - J.lldlr J.~ 

145.000 

140.000 

L I M I T E D = °Z:~:..., 
rm..r Port Otogo 

flog Stoff Hill 
Proposed Works 

Sections 5 

PORT I Dunedm Office 

ITTAGO 
__........-~~~~ • rr1 ~6' OJ m ~ swus Tender flI 6CWP03.35 
~~ ~~ o r01r.~640J 4l4 819j 

"'4 dro•int/ and ;a eot1t""' "'• 1"-ptOf#tr o10pw ~~~ 5CAl.I Pl.or our FC.All.MIJOITnR cooc Sl£CT , 
t----------+..--i------l •l--C~'""'''""""'· ,,,,,_,,..,,,.. - 7/616/4 7704 8 

'----- - - ------------_.,------....::;;;,;;;;;;. ______ ..i.;N'P;;_;V.1.,,..:IM;;;lf:...1..:."..:.~..:.' ...;•..;,• ..;,~..;,...-=..:.""'..;.. ;.."-"'..;,..;,~_•...;'°"..;,,;.."..;, . ..;,,,,,,,_...; . ...;..;,i r.......;::=-....::= -....::= ..;,_---' '"------------' 1:2500 Al 21/01/10 0 11:•3 
q:\proiects\kwpOJ..15 l'°9'1oll hil\Ol6dd - rndniqn ol cut siop.\cod dl'a-"'9S\wc.t.iot.!s ond plon.d"f - M!CtionsS ORfCIHM. SHEV SllC Al {l 



Sl 

155.000 

150.000 

. .,, 

IMTE 

J.Ddet J.Crirdty 

165.000 

160.000 

PORT 
ITTAGO 

1-------------+---+--l~ LIMITED I 
Dunedm Office 

Plwrll•8rlf}l91J 
Dutl«lin '*" ]t:Olaf>(I 

• rf/:+6'0.1 4115500 
r- +6'ru •u m5 

1T1lE Port Otogo 
Flog Stoff Hm 
Proposed Works 

Sections 6 

Tender FU 6CWP03.35 ""'"'""'""""~1-~•U•P'-'Yol~ ~$ SCAII PUJTIMTE FWUIC..,,,..,, 1X10C !i>£fT I 
1------------------4--+--l•t.-.... C-Nonl>Umihd. ,,,,_,_ 1:2500 Al 21/01/10 0 11:43 7/616/4 7704 9 1.GR"'*'--sc.J:S-----------------...&.------_;;;;;;;;;;;;., ______ .i.;;N'P'IJ.;..;,o...;°'.;";..i-' .;.""°;;.' .;* .. ' .. ~.;""""";.;.;.;"" .... "-"'-~-•..;m...;.•~· ~-~·-" L.......;;::;.._....;;:= -_;;= - --.1 '"-----. ,.. ... -jo<b....,\-6<.,,o.J--.J5---.-,-,,."'\o~ -~of cut stopc\cod drgooinqs\U(\oo"S ond obn.dwq - oec:tions6 ORJCINAt SHUT SIZE At fl 



175.000 

170.000 

er """"' "'" 
O£Sl<N ·- ...... 1';/f» - ,,,... '·"'- M/r» 

-.iM1) 

111it6'ori19 0fldil1eot1l~r1¥1/tw!JIOP*fyolcp.,. 
lror-rot#;lnd c-ultonls limitftl. My unaulhoriMl'd 

Al'P'IJ "'" ~or~;,,,fvlpritporl,isforlJiddM. 

185.000 

180.000 

PORT 

I ITTAGO 
LIMIT E D 

ss=s: 

..... 

Dunedin Office 

/>rio.oi•8«; 19tJ 
Oune6r> ,.., l«Jlar>d 

rtt ~"' OJ ' " 55Q? , ror ~6' OJ ' '' 6995 

1TTl.l: Port Otogo 
flog Stoff Hill 
Proposed Works 

Sections 7 
swt.s Tender fU 6CWP03.35 
SCN.I Pt.Or t>O'l" rrATlRC IXN1TER COOC SKIT , 

1:2500A1 21/01/100 11 :43 7/616/4 7704 10 



- 2 

195.000 

41.38 

190.000 

DESICN J.~ 

our 

.. , .. 

205.000 

200.000 

PORT 
ITTAGO 
LIMITED 

Dunedin Office 

j P""D/f 8«j 19/J 
l~. Nr• l""1ond 

; '"" ~6" OJ ,,, 5500 
i F°'· <f6' OJ "' 8995 

rmr Port Otogo 
flog Stoff Hill 
Proposed Works 

Sections 8 
SWl6 Tender FU 6CWP03.35 
5CJJ.E Pf.OT041f FCAltli!IJDllRR cca S1£fT I 

1:2500 A1 21/0 1/10 0 11:<3 7/616/4 7704 11 



~o/~~~~~~~~~~~~~~~~~~~~~~~~~~-
220.000 

~5.000 ~JOOOO 

34.92 

~t0.000 

BY PWl11I ""' PORT 171!£ Port otogo 
£UIQI 

,.._ ._, 
"''"' I 

Dunedin Office flog Stoff Hill - ,,.,.. ,.._ 
"''"' aTAGO 

Proposed Works 

1!'ri.ol• 9oq 1g1J Sections 9 - LIMITED ~1*w l«Jland 

ss:= '"' 16'0)4115500 Sll<TUS Tender "' 
'1>ifdra.rtw;~~1cont""1<nfflf~ol~ 

FO¥ ~6" OJ 4/4 699S 
SCAlE Pf.OT 041[ IWlll£ aHmlR 

lnt.motit:>rtd C-Ultan~ l,itniWd. 

,..,, __ 
1:2500 Al 21/01/10 0 11:43 7/616/4 ,,,,,.. 

""' ~-~;,,Morinporl..islod!idd.n. 

6CWP03.35 

ixa: S1EIT ' 
7704 12 



10.16 

~...,_,_~~~~~~~~~~~~~~~~~~ 

255.000 

BY e>m<lD ""' PORT TmI Port Otogo 
l£SQI J- '""'" 115/r10 

I 
Dunedm Office Flog Stoff Hill - J""" ,.,_ .. ,<» OTAGO 

Proposed Works 

l'mlaf•B°'J19/J Sections 10 - LIMIT E D t\nr(ii\,.. l«Jk:lrld 

SSS: '-' ~6' OJ ' " "°1J 
ST.WS Tender 11.£ 

' ror. ~6' ru '" "9!15 

::,,:~::, C'~:i:'f.!:~. Ill# :::Z:hotlt SCNI Pf.OT t:Mlf fCAllRCronrD ,,,,. 
'"" ~-~6iwl,ilhll«ilporl.ir~ 1:2500 Al 21/01 / 10 0 11:43 7/616/4 

6CWP03.35 
CCCC 5'£U I 

7704 13 



-· lMIC 

1.0m 

FREE DRAINING GRAVEL 

\~·.··~ 
600 · I 

CUT OFF DRAIN DETAILS 
1:10 @A1 

FREE DRAINING GRAVEL 
FILTER FABRIC LAYER 
150¢ DRAIN COIL 

NOTE: 
SUMP AND DISCHARGE DETAILES TO BE 
COMPLETED FOLLOWING CONFIRMATION OF 
STORM WATER DETAILS 

DRAFT 
er C1£CKCD IMIC 

«SQI 
,.._ 

~ ..... ""'"' ,,..,, 
'"""' 

J,.._ ""/rB 

NffrMIJ 

TN$ 6-o..,;,g «td its conl.-.ls or• ft. pn;J#rly t:JI C\liu$ 
1n1,,.,,,tkJno/ CO'!$Ultt)lll$ Umilftl. Any unwlht:lrisW 
~or~~f'lfulorirtpot(.i,~ 

PORT 

I 
Dunedin Office 

OTAGO 
~ "'-'• Bog 19 IJ LIMITED i /Nrl«Sn. ~~ ltoklnd 

--~· 
: ff!/• #6' OJ 471 "°° 
1ror l-040J 41'8995 

rm.I Port Otogo 
floq Stoff ffoll 
Proposed Works 

TYPICAL SECTIONS - DRAINAGE 

Tender flI 

SCAl£ 

1:2500 Al 

6CWP03.35 
CtX£ 5'ffi I 

7704 14 



Project Specification 

Appendices 

Appendix B - Proposed Disposal Site 

Draft 1: January 2010 © Opus International Consultants Limited 



Project Specification 

Appendices 

Appendix C - "Quality Control and Testing" and "Frequency of Material 
Testing" 

Draft 1: January 2010 © Opus International Consultants Limited 



Project Specification 

Appendices 

Appendix D - Resource Consent Conditions 

Draft 1: January 2010 © Opus International Consultants Limited 



Project Specification 

Appendices 

Appendix E - Landscape Plan 

Draft 1: January 2010 © Opus International Consultants Limited 





Appendix C - Assessment of Noise and Vibration 
Effects 

241 GHD I Report for Port Otago Limited - Flagstaff Hill Earthworks, 51 /31834/ 



17 July 2014 

Port Otago 

PO Box 7 

Port Chalmers 

Dunedin 9050 

Attention: Lincoln Coe 

Dear Lincoln 

FLAGSTAFF HILL STABILISATION 

84 Symonds Street 

PO Box 5811 W ei lesley Street 

Auckland 1141 New Zealand 

T: +64 9 379 7822 F: +64 9 309 3540 

www.marshallday .com 

We have carried out an assessment of the likely noise and vibration effects of the proposal to re­

shape the north-eastern slopes of Flagstaff Hill to increase the stability. We have based our 

assessment on the description of the work contained in the Opus Report "Flagstaff Hill - Proposed 
Cut Design, 2010". 

There will be noise associated with earthmoving machinery such as diggers, backhoes, excavators, 
bulldozers and trucks. Not al l of these might be used, but are typical of the type of machinery (and 
noise emission potential) likely to be used . We have assumed that the construction period would 

be longer than 20 weeks, and therefore the appropriate noise limits would be for "long term 

construction" in Table 2 of the Standard NZS 6803 :1999 "Acoustics- Construction Noise". In 

essence this limits construction noise to no more than 70 dB LAeq between the hours of 7.30am to 

6.00pm. Outside those hours the noise limits typically mean that no construction activity could 

take place. 

We have considered the worst case of construction activity taking place at the closest approach of 

work to either, 11 Island Terrace, 2 Aurora Terrace or 17 Scotia Street, being the nearest properties 

not owned by Port Otago. Further we have assumed that the activity would have line-of-sight to 

the houses. Under these conditions we predict construction noise levels of less than 65 dB LAeq 

which would comfortably comply with the construction noise limits. 

In practice most construction activity will take place below the line-of-sight from the houses, and be 
further away than the closest distance. Therefore, construction noise levels will usually be even less 

than 65 dB LAeq· Therefore, we predict that the activity can take place comfortably in accordance 

with the appropriate noise limits, provided that typical modern earthmoving machinery is used for 

the contract. 

We have also considered the potent ial effects of vibrat ion produced by construction activity. While 
construction can produce noticeable levels of vibration, it is short-term and limited in duration. It is 

usual to consider the potential for damage to structures, rather than considering just the 
detectability of the vibration . The German Standard DIN 4150-3: 1999 - 02 "Structural Vibration -
Part 3: Effects of Vibration on Structures" is widely used in New Zealand to assess the effects of 
blasting vibration on buildings, and provides a table that gives guideline values for vibration velocity 

which depend on the type of structu re and the frequency of vibration . For domestic dwellings a 

limit of Smm/s between 1 and 10 Hz is recommended. 

This document may nat be reproduced in full ar in part without the written consent of Marshall Day Acoustics Limited 
J:\PROPOSALS\2014\201407bz\Lt01 rOl 201407bz kob140717 flagstaff hil/.docx Page 1of2 



It is not certain that blasting will be required for this project, but if it were, the separation distance 

from blast site to dwelling would be 100 metres or more. At this distance it is possible to carry out 

blasting without exceeding the Smm/s limit. Normally, trials would be carried out initially to 
determine the effect of ground conditions so that a correct mass of explosive can be determined. 

This mass is a function of the distance and the ground conditions. Based on our experience in 

quarries it is our opinion that blasting weights can be used that are effective while keeping vibration 

levels within the DIN limits. 

We trust this information is satisfactory. If you have any further questions please do not hesitate to 

contact us. 

Yours faithfully 

MARSHALL DAY ACOUSTICS LTD 

Keith Ballagh 

Principal 

This document may not be reproduced in full or in port without the written consent of Marshall Day Acoustics Limited 
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Introduction 

Port Otago Ltd have applied for resource consent to undertake earthworks to stabilise 

the northern and eastern face of Flagstaff Hill. This will involve benching the upper part 

of the hill and cutting back the slopes below to between 35 - 40 degrees. 

This document presents a landscape development and management plan to mitigate the 

landscape and visual effects of the proposed works. It also provides a brief assessment 

of the scale of the landscape and visual effects. The planting proposal and specification 

has been prepared in collaboration with ecologist Dr Kelvin Lloyd of Wildland 

Consultants Ltd. 

Landscape concept 

The site includes the north and east facing slopes below Flagstaff Hill and above 

Peninsula Beach Road, Port Chalmers. The landform is a modified headland which has 

a reclaimed bench below, used for Port activities. The geology is volcanic from the first 

eruptive phase of the Dunedin volcano. The less stable slopes are largely devoid of 

vegetation cover but more stable areas have a cover of largely exotic species including 

Scotch broom (Cytisus scoparius} , lupin (Lupinus arboreus), spur valerian (Centranthus 

ruber} , cocksfoot (Dactylis glomerata) and gorse ((Ulex europaeus). Above and adjacent 

to the headland on the southern aspect, the slopes have been extensively planted -

predominantly with native species, although many of these are not naturally present in 

Dunedin. Mature macrocarpa (Cupressus macrocarpa) are present at the top of the hill 

and are providing a seed source for the spread of young macrocarpa onto the slopes 

below. 

The proposed works will result in the extension of three existing benches at the top of 

the slope and a 35 - 40 degree slope below this . It is proposed that topsoil is imported to 

the benches and that these are planted in locally appropriate indigenous species which 

are tolerant of dry coastal habitats and which typically occur in remnants of coastal forest 
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in the Dunedin area. Planting these ecologically appropriate species will have a positive 

effect on the indigenous biodiversity of the site. 

Ideally, the slopes below the benches would also be planted in appropriate native 

species however, the substrate will be rocky and given the considerable scale of the 

area involved, it is intended that this area is hydroseeded and left thereafter to 

revegetate naturally. The somewhat friable nature of the Port Chalmers Breccia (as 

observed on the current slopes) is amenable to natural revegetation occurring and 

softening the visual impact of bare rocky surfaces. 

The planting plan for the benches is illustrated in Figure 1 and the species to be used 

are listed in Tables 1 and 2 below. Three planting zones have been identified. These are 

bench edge, bench front and bench rear, as some of the suggested species are best 

planted near the edge of the bench where they can trail down the vertical slopes, or 

disperse seed to colonise the lower, sloping landform. 

Appendix A is a table listing suitable plants for use in this area and planting percentages 

as recommended by Dr Kelvin Lloyd . This has been followed in preparing the plant lists 

below. 

Planting Specification 

1. Ensure that there is topsoil to a minimum depth of 400mm across all the areas to 

be planted. Topsoil shall be a fibrous loam of good structure with an organic 

content conducive to healthy plant growth. It shall be free of perennial weed 

species and any rocks , stones or other material of above 1 Omm in diameter. 

2. Any weed growth present must be sprayed to kill with a non residual systemic 

herbicide such as glyphosate. This shall be applied within a time to allow proper 

translocation to take place before any planting is undertaken. 

3. Minimum plant grades shall be Pb3 or similar. 

3 



Flagstaff Hill Earthworks, Port Otago Ltd : Landscape development and management plan 

4. All plants are to be healthy and vigorous specimens, true to type and free of pests, 

weeds and deformities. Unless agreed, no substitutes are acceptable. 

5. Planting shall be carried out in late autumn to early winter when soil moisture is 

higher and in a manner which ensures that the plants can establish successfully 

and as quickly as possible, including watering as required. A slow release fertilizer 

tablet shall be placed beside the root ball of each plant to assist with early growth 

rate and survival. 

6. Tree shelters around each plant are recommended. 

7. All planted areas are to have woodchip mulch 100mm deep applied. 

Planting Schedules 

Area A : Bench Edge 

Total approximate length : 335m 

The species below are to be planted at maximum 1.0m spacings along all bench edges 

Species 

Acaena novae-zelandiae 

Disphyma australe 

Poa cita 

Area B : Bench front zone 

Total approximate area : 420 m2 

Common name 

Bid ibid 

Native ice plant 

Silver tussock 

Quantity 
---

110 

110 

110 

The species below are to be planted at approximately 1.25m spacings within the bench 

front zone 
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Species Common name Quantity 

Cordyline australis Cabage tree 50 

Austroderia richardii Toetoe 100 

Coprosma propinqua Mingimingi 17 

Kunzea robusta Kanuka 7 

Coprosma crassifolia 17 

Myoporum laetum Ngaio 85 

Sophora microphylla Kowhai 27 

Griselinia littoralis Broad leaf 24 

Pittosporum tenuifolium Kohuhu 10 

Area C : Bench rear zone 

Total approximate area : 410 m2 

The species below are to be planted at approximately 1.25m spacings within the bench 

rear zone 

Species Common name Quantity 

Cordyline australis Cabage tree 27 

Austroderia richardii Toetoe 5 

Psuedopanax ferox Fierce lancewood 3 

Plagianthus regius Lowland ribbonwood 13 

Coprosma propinqua Mingimingi 13 

Coprosma virescens 3 

Melicytus ramiflorus Mahoe 5 

Prumnopitys taxifolia Matai 2 

Kunzea robusta Kanuka 13 

Hoheria angustifolia Narrow-leaved lacebark 13 

Coprosma crassifolia 13 

Myoprum laetum Ngaio 66 
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Sophora microphylla Kowhai 3 

Griselinia littoralis Broadleaf 27 

Myrsine australis Mapou 5 

Pittosporum tenuifolium Kohuhu 53 

Podocarpus totara Totara 2 

Maintenance Specification 

An establishment maintenance period of 24 months is recommended. 

During the first week after planting daily inspections are recommended to detect and 

respond to any unforeseen problems such as browse by pest animals. 

Inspections should be carried out in November and February for the first two years and 

released from competition with weeds if necessary at these times. Woody weed control 

may also be required. Plants that die or fail to thrive are to be replaced. Maintenance of 

the woodchip mulch at approximately 1 OOmm depth should also be carried out. 

Beyond the establishment maintenance period , maintenance tasks will involve ongoing 

weeding and I or spraying as required . It is expected that maintenance requirements will 

decrease over time as the plants grow and cover the ground. 

Landscape and Visual Effects 

The headland is already modified, having been cut back previously, and benched at the 

top of the hill. Despite this , it reta ins a moderate degree of natural landscape character 

due to its profile generally reflecting those of natural headlands around the Otago 

Harbour, and the successful and effective revegetation of the existing benches. Natural 

revegetation (albeit largely weedy) has also softened its appearance. 

The proposed earthworks will result in a less natural (flatter) profile and will result in the 

loss of a significant amount of vegetation cover. This will give rise to adverse short -
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medium term natural character and visual effects from surrounding viewpoints within the 

lower harbour area such as those illustrated in Figures 2 and 3 attached. The proposed 

bench planting will progressively provide effective mitigation that will help to reduce the 

scale of the earthworks at the highest, most visible part of the headland. The planting 

includes a high proportion of fast growing species that will quickly soften and screen the 

benched faces. In my estimation, the planting will have a significant mitigating impact 

after approximately 5 years which will progressively increase over time. Softening of the 

visual effect of bare rock below the level of the benches will take longer but as has 

happened since the last time this headland was cut back, natural revegetation will occur, 

and probably more quickly than previously, given the flatter slope gradient. 

The adverse natural landscape character and visual effects on the headland must be 

considered within the context of the surrounding port - which is a highly modified 

environment. This context reduces their significance in my opinion. Considering the 

history of modification, the port setting and the mitigation planting proposed , I assess the 

adverse natural landscape character and visual effects as significant initially, reducing to 

moderate in the medium term (5 - 15 years - as the bench plantings establish and grow, 

and as natural softening of the lower slopes occurs), and reducing to minor in the long 

term. 

Mike Moore 

Landscape Architect 
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Table 1: List of vascular plant species suitable for planting on bench landforms at Flagstaff Hill, Port Chalmers. 

Species 

Cordyline australis 

Austroderia richardii 

Pseudopanax ferox 

Common Name 

n kouka; cabbage tree 

Toetoe 

Fierce lancewood 

Plant Type Rear of Bench Bench Edge 

Tree • • 

Proportion at 
Rear of Bench 

Proportion at 
Edge of Notes 
Bench 

1 O 15 Fast growth , exposure tolerant 
- f-----1--------+-·--· .. -··· ··--.. - ·-····- -····--····- ·l---------+····--·-··-·-·-·-·-·· .. --·-···-

Fast growth , exposure tolerant. 
seeds will colonise lower slopes Grass • • 2 30 

--1------1---------f············"-··-·-·······-···-········--·-······+---------+··--············--·-·········-·-····· 
Tree • Moderate growth 

1------------1------t---------t·····-····--····-·-···-·-····-·-···-··-····-··-·I------ --+······-······--···-······-····---·---······-

Lowland ribbonwood Tree Plagianthus regius • 5 Fast growth on deep soils 
_ __;:;__ ___ "--------+----------+------l--------1------·--·--.. ----1----------l--- --·-··········"'- """"""""-""""""""""I----'------------

Coprosma propinqua Mingimingi Shrub • • 5 5 Hardy shrub 
-------------+----------+------1--------1--.. --------····--····i---------i················-··································· 

Coprosma virescens Shrub • ·--1-------1----------+····-······-······-·····················-·····-····· l----------1 ·······-····--·····--···-···-· -·-·····-1-------------
Hardy shrub 

Mahoe Tree • 2 Fast growth, requires shelter Melicytus ramiflorus 
------------1-----------·t-------1---------i----·---·--·----··-···-·-·····-l--------l ·······-·--·-·-··-·········-····--···-!-------------

Matai Tree Prumnopitys taxifolia • 0.5 Slow growth, tall tree 
---~-"---------+----------+-------1--------+---·--.. -·----·--·- ··-+----------l························-·········"·"·-·············· I------"----------

Kunzea robusta Kanuka Tree • • 5 2 Moderate growth 
-------------+----------·t------t--------;--------.... --.. - .. -+- --------t 

Narrow-leaved lacebark Tree • 5 Moderate growth Hoheria angustifolia 
- -----------1-----------·t-------1---------i--··--··---.. --·-·--·-·-···-··--l----------1 ····-·-·- ....... -.. ..... -...... -.... -----

Coprosma crassifolia Shrub • • 5 5 Hardy shrub 
------------1------------1------1--------1····-·-···-····-·······---····-···-··· ·-·-····--·-···1--------t-

Myoporum laetum 

Sophora microphyl/a 

Griselinia littoralis 

Ngaio Tree • • 25 

Kowhai Tree • • 
-----------1------1-------+···-·-·""'-·-.... --.... ---·· .. -·-· .. -·-- ·--·-.. 1-------1 .... - -·-... ··-· ·---·-

Broad leaf Tree • • 10 7 

Fast growth , exposure tolerant 

Moderate growth , valuable bird 
food source 

Moderate growth 
---------l------ll--------4- .-····-··---· .. ·----· .. ·-·-····-l---------t-··· ...... _ _. .. _, .. _._ ...... --····-·-····--···i--------------

Acaena novae-zelandiae Bid ibid Dicot herb • Every metre Fast growth, trailing 
------------1-----------t-------1---------i· ·· ··-············ ··-···-··················-·-·i-------l ····-- ~()!!9~c!g~----<-------------

Disphyma australe Native ice plant Dicot herb • Every metre Moderate growth , trailing 
···-·······-······--····-······--·+----------i ____ §_l.QD.9~.<:1 9§. __ 1--------------

Poa cita Silver tussock Grass 
Every metre Fast growth , exposure tolerant. • -----------~----------+------~------~-----~-------~----------§~!!9-~c:lg~--- seedswillcolon~e lowers~pes 

Myrsine australis Mapou Tree • 2 Slow growth 
1-------t--------- ·····--.. ··-· .. , .. ,_, .. , ___ ,_ ,,,.-·-···-·-···--.. ·· f--------t···· .. -·-.. --····-·-----·-.. ·-·-..... - ... -·-··I------"----------

Pittosporum tenuifolium K5h0h0 Tree • • 20 3 Fast growth, exposure tolerant 
----------1------ 1---------j·····-···· .. ·--··--·-··--·-···---·-· .. ···-·----··I---------· ....... _ .... -·--·-· .. --·--···-.. ·-·-·-·-· .......... . 

Podocarpus totara Totara Tree • 0.5 Moderate growth, tall tree 
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Figure 1 : Flagstaff Hill, Port Chalmers - Proposed Earthworks 
Landscape Mitigation Plan 

Planting zones 

Bench edge 

• Bench front zone 

• Bench rear zone 

Scale 1:500 (A3) 



Figure 2 : View toward the site from Harwood, Otago Peninsula 

Figure 3 : View toward the site from Aramoana Road 
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