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1.0 EXECUTIVE SUMMARY  
NZ Windfarms Limited proposes to construct and operate a wind farm located on the ridgeline of Mount 

Stuart, Manuka Creek, South Otago, approximately 15km inland from Milton. There are 9 turbines 

proposed as part of the Mount Stuart Wind Farm development. Together the turbines will have a 

maximum installed capacity of approximately 6MW. 

 

This Constructions Effects Report has been prepared to support the resource consent application to the 

Clutha District Council and the Otago Regional Council. This development has the potential to create 

adverse effects on the environment. As such, this report addresses works associated with the 

construction of the Mount Stuart Wind Farm together with the expected management measures 

intended to be undertaken during construction and rehabilitation.  

 

NZ Windfarms is committed to ensuring that environmental management is a core consideration of the 

construction process, an appropriate Contract Management Plan (CMP) is developed and implemented, 

a close partnership is developed with contractors and appropriate environmental management practices 

are employed. 

 

Each of the turbines proposed for the Mount Stuart Wind Farm will typically consist of the following: 

 

 A Foundation, piled preferred, potential for a gravity pad; 

 A tapered tubular steel tower; 

 A nacelle ς sits atop the tower and houses the equipment that is used to convert the wind 

energy into electricity; and  

 A 3 bladed turbine rotor. 

 

The maximum height of each turbine to the tip of the blade will be 75m. 

 

The site of the proposed development is immediately adjacent to an existing road, (Mt Stuart Rd), 

eliminating the need for any new access road construction. There is approximately 1.2km of internal 

roading proposed in order to gain access to the site, link the turbines and turbine platform areas on top 

of the ridgeline. 

  

Given the relatively small size of the development, no maintenance buildings or substations are required 

for the operation of the Mount Stuart Wind Farm. Transformers will be positioned at the base of each of 

the 9 turbines. 

 

Within the wind farm between the turbines, a 33kV internal transmission line will be buried in trenches 

along the internal road route. A 33kV overhead external transmission line will link the wind farm to 

hǘŀƎƻbŜǘΩǎ ǇƻǿŜǊ-line running adjacent to SH8 (Manuka Gorge Highway) approximately 2.0km to the 

east of the subject site. 



2.0 INTRODUCTION 
The project site is located in South Otago, on the southwestern side of the Manuka Gorge Highway (SH 

8) approximately 15 kilometers inland from the township of Milton. The site is positioned within a rural 

area characterised by wide open spaces and farming and agricultural type activities. The site is given 

regional context in Figure 1. below: 

 

 
 

  Figure 1. Location Map 

 

The proposed construction site encompasses a total area of 15Ha being rectangular in shape, 

approximately, 1000 meters long by 150 meters wide. This area represents approximately 1.5% of the 

overall approximate 980 Ha property associated with Hewitt Farm Ltd Holdings.  

 

The development envelope is indicated on Figure 2. below: 

 

 
 

Figure 2: Development Envelope ς Area of Construction  

 



The topography of the subject site comprises a flat ridge of pastoral farm land which is used and shown 

on most maps as a grassed air strip. This airstrip was decommissioned and moved some time ago. 

 

As indicated above, the proposed wind farm will consist of 9 turbines located along the ridge line of 

Mount Stuart, giving a combined site generation capacity of 5.4MW. The turbine micro-sites will be 

positioned with approximately 100m of separation between each, as indicated in Figure 3. below: 

 

 
 

Figure 3: Turbine Layout along the Airstrip 

 

The turbines will consist of three main components, a tower, a nacelle and the rotor. These three 

components will be painted the same light non-reflective colour.  

 

The tower will typically taper from the ground up. The base of the tower will not exceed 3.3m in 

diameter and the top of the tower will be approximately 2.0m in diameter. The height of the tower will 

not exceed 50m. The tower will be supported by a concrete foundation with a footprint not exceeding 

11 x 11 and a volume not exceeding 145.2m3. 

 

The nacelle is the large fibreglass housing unit that will sit on top of each tower. The nacelle will contain 

the majority of the equipment that is used to convert the wind energy into electricity. 

 

Construction of an internal ridge road (approximately 1.2km) will be required in order to erect and 

service the wind turbines. This internal road will generally be 4m wide. 

  

A 240t mobile crane is required to assemble the turbines on-site. The preferred approach to turbine 

assembly is a progressive process beginning with turbine tower section erection followed by the nacelle 

units being lifted onto the towers. Finally, the hub and blades are assembled on the ground, and 



subsequently lifted as a complete unit onto the nacelle. Given this process, at each turbine location, a 

temporary working platform approximately 15m x 18m (270m2) is required in order to provide working 

space for the crane and turbine component lay down, as well as to contain the turbine foundation.  

 

Resultant excess excavated material equating to approximately 4,200 cubic meters from these 

earthworks will be spread evenly across the site and re-grassed. 

 

Some of the other facilities required as part of the wind farm include, an internal underground 

transmission network, an overhead transmission line from the subject site to the local lines network, 

temporary storm-water treatment facilities and temporary construction site office, stores and ablutions 

facilities. These additional facilities and their potential adverse effects on the environment are 

addressed in this report. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3.0 DESIGN CRITERIA 

3.1  Site Selection Methodolo gy  
When considering potential wind farm sites there are several parameters that need to be considered. 

Some of these parameters include but are not limited to the following:  

 

 Are there high and consistent wind speeds;  

 Proximity to, and capacity of, the local distribution network;  

 Site accessibility and existing infrastructure;  

 Availability of privately-owned, cleared land; 

 Appropriate separation distance from residential dwellings; and 

 Values associated with the landscape. For example, landscape, ecological and cultural values. 

When assessing the Mount Stuart Wind Farm proposal site the above parameters were considered. It 

was found that each of the criteria was appropriately satisfied. The project sites average wind speed was 

found to be suitable for wind farming. The local distribution network is located below the subject site 

and has capacity for approximately 6MW. The development area is positioned immediately adjacent an 

existing road ς Mount Stuart Road. There is an appropriate sized area of land set aside for the proposal 

ŀƴŘ ǘƘŜ ƭŀƴŘƻǿƴŜǊ ƛǎ ǎǳǇǇƻǊǘƛǾŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΦ ¢ƘŜ ŎƭƻǎŜǎǘ ŘǿŜƭƭƛƴƎ ƛǎ ǇƻǎƛǘƛƻƴŜŘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ мΦнƪƳΩǎ 

from the project site. Finally, the area is extensively modified and currently utilised as pastoral grazing 

land for the sheep and cattle associated with Hewett Farm run by the landowner. 

3.2  Transport/Construction Requirements  
The design criteria for the transport/construction requirements is established to some degree through 
constraints on the movement of equipment and materials that are necessary for the construction and 
operation of the wind farm. Consequently, the access and internal roading was determined by the 
turbine component size and weight dimensions and the mobility of the 240t erection crane. 
 
 

Design Parameter Preliminary Criteria Adopted 
Limiting 
Vehicle 

Minimum road width (access 
to site and first turbine)   

4m wide road with drainage channel/shoulder 0.5m 
either side, 5m total width  

Blade 
Transporter 

Minimum road width (road 
between turbines)   

4m wide road with 0.5m unlined drainage channel, 
mobile crane tracking between positions  Mobile Crane 

Curvature 
Minimum horizontal radius (on centre line) = 14m 
Maximum vertical gradient = 1:6 

Blade 
Transporter 

 
Table 2: Governing Road Design Parameters 

3.2.1 Transp ortation of Turbine components  

The traffic assessment addresses the issues around transportation of turbine components to the subject 
site via the local and regional roading network.   
 



Regarding on-site movement of turbine components, typical configurations for the tower, turbine and 
blade transportation are provided in Appendix A. 
 
These configurations dictate minimum road width (4m), minimum horizontal radius (11m) and 
maximum vertical gradient of 1:6. 

3.2.2  Main erection crane  

A distinct advantage of utilising smaller turbines for the Mount Stuart Wind Farm development is the 
smaller and relatively light-weight turbine components in comparison to other larger, 1MW-3MW 
models currently on the international market.  
 
As such, it is possible to complete the construction process utilising a 240t mobile crane. According to 
the traffic assessment the transportation of the crane to and from the subject site will require pilot 
vehicles and appropriate permits due to the over-dimensional nature of the crane. Transit NZ has been 
consulted and do not consider there to be any safety issues with the movement of this crane to and 
from the site. 

3.2.3  Working platform at turbine locations  

As indicated above, given the size of the crane and the preference to assemble the hub and blades on 
the ground before lifting into place on the nacelle, it will be necessary to establish lay-down working 
areas, approximately 15m x 18m. 
 
A platform size has been adopted based on the location of the turbine with respect to the internal road 
network.  These lay-down working platforms are indicated in Appendix B. 

3.3  Disposal Site Selection 
Excavated materials can be variable in nature and therefore not always suitable to be utilised as fill 
material. Instead locations which are both geotechnically and environmentally acceptable will be chosen 
on-site as dump spots for any excess materials. All of these locations will be located within the confines 
ƻŦ ǘƘŜ ƭŀƴŘƻǿƴŜǊΩǎ ƘƻƭŘƛƴƎǎΦ 

3.4  Foundation Concrete  
A specific turbine model has not yet been confirmed for the proposal. As such, worst case scenario 

foundation details have been assessed for both the augered pile and gravity pad foundations. 

 

Each foundation is anticpated to require up to 145.2m3, which can be sourced from Readymix Plants in 
Dunedin and Balclutha areas. As a result, an on-site concrete batching plant and associated aggregate 
storage areas are not deemed necessary. 

3.5  On-Site Transmission Management  
A transformer will be positioned at the base of each of the nine turbines. The transformers will convert 
the electricity generated by the wind turbines from 690v into the required transmission voltage of 33kv. 
 
The transmission lines proposed both on-site underground and overhead to the local distribution 
network will be rated at 33kv, thereby eliminating the need for a substation. Instead switching and 
metering equipment will be installed on the pole where the external transmission lines links up with 
hǘŀƎƻbŜǘΩǎ ƴŜǘǿƻǊƪΦ 



4.0  PROPOSED CONSTRUCTION ACTIVITIES 

4.1  Land Disturbance  
There will be a significant degree of land disturbance associated with the Mount Stuart Wind Farm 
construction process. The main sources of land disturbance during the wind farm construction includes 
the formation of internal roading, laydown areas, foundation excavation, laying underground cabling, 
the erection of the overhead transmission lines and the formation of areas to be used for storage areas, 
a site office and so on. 
 
Up to 1.2 kilometers of internal road construction will be required. Preliminary investigations and 
assessments have adopted a conservative approach to earthworks volumes for these roads and turbine 
laydown areas.  
 
Refer to Table 3 below for details of these earthworks quantities: 
 

Earthworks Calculations Dimensions Option 1 ς m3 Option 2 ς m3 

Internal Roading 1200m l x 5m w x 400mm d 2400 2400 

Crane Pads 9 x 15m w x 18m l x 400mm d 972 972 

Turbine Foundations ς augered pile 9 x 2.5m dia x 15m d 662  

Tubine Foundations ς gravity pad 9 x 11m x 11m x 1.2m d  1307 

Miscellaneous operations  100 100 

Total  4134 4779 

 
Table 3: Earthworks Calculations 

4.2.  Internal  Road Construction  
Access to the site is via Mt Stuart Road and the existing roading network. According to the Traffic 
Assessment Report the roading network will not require any upgrading or shape correction works. 
 
Approximately 1.2km of internal roading will be constructed as part of the proposal in order to erect and 

service the wind turbines.  

 

At each turbine location, a temporary flat platform of approximately 270m2 will need to be formed to 

provide working space to site the crane and for turbine component lay down, as well as to contain the 

turbine foundation. Excess excavated material equating to approximately 4,800 cubic meters from these 

earthworks will be spread evenly across the site and re-grassed. 

4.2.1.  Roading Dimensions  

As mentioned above, the proposal will involve approximately 1.2km of internal roading. This roading will 
generally be 4m wide, with 0.5m unlined drainage channels on either side. Given the size and 
dimensions of some of the turbine components and the transporters required to haul these 
components, it may be necessary around some of the curves for the road to widen up to 6m. The road 
cross sections and layout is attached as Appendix C 



4.2. 2  Roading Materials  

A road formation approximately 300mm thick is required in order to provide a practical and usable 
surface for the construction plant and turbine transporters. It is intented to purchase these materials 
from local suppliers and import them to the subject site as no borrow pits have been identified and the 
underlying schist material has not been deemed suitable for re-use in road construction. 

4.3  Crane Pad and Lay-down Areas  
Detailed geotechnical investigation has yet to be undertaken of the site. The foundations of the turbines  
are expected to be either a gravity pad,(11m x 11m x 1.2m deep) or an augered pile foundation (2.5m in 
diameter and up to 15m in depth).  
 
Given that the foundation design has not yet been determined, a worst case scenario has been assumed 
for crane pad and lay-down areas required at each turbine micro-site.  
 
The lay-down area is a large flat area required to accommodate the assembly of the wind turbine 
components and the main erection crane. The working platforms will be created by initially stripping 
and stockpiling any topsoil from the site. Excavations will then be carried out to create flat working 
platforms. Each of the platform areas will need to be approximately 18m x 15m, (270m2).  
 
An indicative arrangement of the platform areas is shown in Appendix B. 

4.4  Disposal Sites 
It is intended to dispose of all cut to waste material on the landowners land. As identified above in Table 
5 the volume of cut to waste material is approximately 4,800m3. The landowner has indicated that he 
wishes to utilise all surplus materials in the creation and maintenance of farm tracks and bunding (wind 
breaks). 
 
Prior to the final disposal of the cut to waste, it is anticipated that temporary deposit sites will be 
identified and utilised on the project site. These temporary sites will be identified in the Contract 
Management Plan prior to construction commencing. Appropriate measures, such as bunding, silt 
fencing and stormwater retention and/or control will be utilised to ensure that the temporary deposit 
sites do not cause any environmental adverse effects. 

4.5  Concrete Foundations  
It is intended that the turbines will be erected on augered pile foundations or on gravity pad 
foundations. A specific turbine model has not yet been confirmed for the proposal. As such, worst case 
scenario foundation details have been assessed for both the augered pile and gravity pad foundations.  
 
Once the turbine model has been confirmed, detailed foundation design will be based upon specific 
turbine load analysis, detailed geotechnical investigation and site specific geotechnical testing.  
 
It is anticipated that the worst case volume of concrete necessary to create an augered pile foundation 
is up to 75m3 per foundation. For the gravity pad foundation the worst case volume of concrete is 
anticipated to be up to 145.2m3.  
 
Based on the worst case scenario of 145.2m3, approximately 33 two-way truck movements will be 
required to deliver the concrete for each of the 9 turbine foundations. As mentioned above it is the 



intention of NZ Windfarms to source the concrete from Readymix Plants in the Dunedin and Balclutha 
areas. 
 
These truck movements are assessed in the traffic assessment. 
 
It is envisaged, that measures required controlling dust and spillage will be required to be outlined in the 
ŎƻƴǘǊŀŎǘƻǊΩǎ ƳŀƴŀƎŜƳŜƴǘ ǇƭŀƴΦ 

4.6  On-Site Underground Cable Reticulation  
As part of the proposal there will be an internal underground 33kv transmission cable link between each 
of the turbines. These cables will be positioned in trenches approximately 500mm wide and 800mm 
deep. This depth is considered sufficient to provide protection from every day farming activities. The 
trenches will run adjacent to the internal road linking the turbines and warning signage will be erected 
over the cables at strategic locations. The cable trenches will have a granular backfill with pavement or 
topsoil materials in order to meet the required thermal resistivity requirements. 

4.7  Overhead Transmission  Link to Local Network  
An overhead transmission line will be necessary to feed the power generated by the wind farm into the 
local PowerNet network. This external transmission line will be supported on concrete poles 
approximately 8m high. The poles are likely to be spaced at 100-200m intervals. 
 
The alignment of the overhead link is likely to follow one of the routes indicated in Figure 4 below:  

 
 
Figure 4: Transmission Route 
 
The above route options have been selected for their practicality in terms of construction and farm 
practices,  
 
It is considered important to keep the transmission lines off the skyline and minimise visual impact as 
much as possible. An overhead transmission link will avoid further trenching disturbance.   
 


