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1 Introduction 

Meridian Energy Ltd (Meridian) proposes to develop, build and operate a wind farm on 

the Lammermoor Range in Otago.  The site is located inland approximately 69km 

northwest of Dunedin, and near the towns of Middlemarch and Patearoa. 

The proposed Hayes wind farm is located on the high plateaus of the Lammermoor Range.  

In general, the overall site comprises five properties (Drawing No. 100 in Appendix A) 

covering approximately 300km2 and is bounded by: 

• Old Dunstan Road/Loganburn Reservoir (also known as the Great Moss Swamp) to 

the north and east 

• The access track to the Te Papanui Conservation area to the south 

• Upper Taieri Paerau Road/Taieri River to the west 

WTGs are located on the western side of the overall site, and encompass an area of 

approximately 92km2.  The core site measures approximately 20km and 7km at its longest 

and widest points respectively.  Spillers Hill, Soutra Hill and Round Hill (960m, 1015m and 

1055m respectively above MSL) lie towards the western side of the site.  At its closest, the 

core site is approximately 15km west of Middlemarch and 22km south of Patearoa.  The 

preferred access to the core site is from Old Dunstan Road via SH87/Clarks Junction. 

Topography at the core site comprises several gently sloping, broad and flat top ridges 

running generally in a northeast/southwest direction.  Valleys between the broad ridges 

are typically incised and draining towards the Loganburn Reservoir or the Taieri River.  

The area is generally underlain by schist, with topsoil typically varying between 150mm to 

300mm in thickness.  Rock outcrops can be found scattered throughout the site. 

The core site is predominantly covered with tussock, and is currently used for pasture.  In 

addition to tracks (typically 2m to 3m in width) and stock fences that have been established 

by the landowners, the Roxburg-Three Mile Hill (ROX-TMH) 220kv transmission line runs 

east-west across the overall site.  An old sluicing area and abandoned water races are 

located in the southwestern corner of the core site. 

It is envisaged that the proposed Project Hayes wind farm will consist of up to one 

hundred and seventy six (176) WTGs located within the site boundary.  The number of 

turbines located on site will depend on the final turbine type that is selected.  The turbines 

being assessed for this site have a generation capacity of between 1.8MW and 3.6MW.  

Each turbine will typically consist of: 

• a foundation, typically completely buried; 
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• a tapered tubular steel tower; 

• a nacelle which sits on top of the tower and houses the control gear, generator and 

the main rotor shaft that transmits the rotating energy from the turbine rotor to the 

main gearbox; 

• a 3 bladed turbine rotor. 

The maximum height of each turbine to the tip of a rotor blade when vertical will be 160m, 

depending on the turbine selected. 

Construction of an internal core site road network of approximately 150km will be required 

in order to construct and service the WTGs.  Existing farm tracks are to be used wherever 

possible to minimise impacts.  Upgraded roads, farm tracks and new access roads are 

expected to range in widths up to 10m. In order to reduce the construction effects of the 

access roads the widths will be kept to a minimum. The haulage roads will generally be 

narrower than those required for the crane to track fully assembled between turbines. The 

project plans in appendix A are an indicative representation of the potential road widths. 

At each turbine, a flat platform will be formed to provide a cranage area as well as to 

contain the turbine foundation.  Excess excavated material from these earthworks would be 

disposed of at suitable locations across the core site.  Conversely, where there is a shortfall 

of materials for access road construction, borrow areas will be established at suitable 

locations. 

Other facilities required in addition to the turbines include: 

• temporary lay down areas during construction; 

• temporary concrete batching plant(s); 

• temporary erosion and sediment control measures; 

• temporary offices, workshops, stores and staff facilities; 

• electricity substations; 

• an underground transmission network between the turbines and substations; 

• an overhead transmission line between the substations and the external power grid; 

• a maintenance and operations building; and 

• meteorological masts (wind monitoring towers). 

In general, power from the site will be fed into the ROX-TMH 220kV transmission line that 

runs across the site.  An internal wind farm 33kV network will be constructed to channel 

power generated by the WTGs to 220kV/33kV satellite substations.  The internal network 
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will generally be underground, typically following the access roads.  Overhead circuits 

may be incorporated within the internal transmission network if the underground option 

becomes impractical due to significant construction requirements (e.g. difficulty in 

excavating cable trenches in rock) or performance constraints (i.e. requiring direct route to 

the substation to avoid excessive losses).  Power from the satellite substation nearest to the 

ROX – TMH 220 kV line will be transmitted by a new overhead 220kV transmission line to 

the ROX-TMH line. 

This Construction Effects and Management Report has been prepared to support the 

application for resource consent.  It deals specifically with the civil and access road work 

required to create the Hayes wind farm, together with the expected management measures 

that should be undertaken during construction and rehabilitation.  Transport of oversized 

and overweight turbine components from the Port of Otago to the site together with any 

effects on public roads are addressed in a separate transport assessment report. 

Drawing Nos. 599 and 500 to 516 in Appendix A illustrates the proposed site/core site 

layout as well as identifies archaeological sites and potential conservation areas. The 

location of Archaeological sites and Geological features are shown in Appendix G, while 

photographs in Appendix B show the general features of the site.  
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2 Access Route, Turbine Site and Disposal Site Selection Considerations 

2.1 Preliminary Design Criteria 

Preliminary design criteria for access to turbine sites are governed by movement of 

equipment and materials that are necessary for the installation of the WTGs.  In this 

respect, the access road design criteria are fundamentally driven by the size and weight of 

the tower sections, blades, nacelle units, and mobility of the main erection crane. 

Equipment sizes and transport needs were discussed with potential turbine manufacturers, 

haulage companies and cranage service providers to derive preliminary design criteria for 

the access roads.  Meridian has gained significant experience from the construction of 

Project Te Apiti commissioned in 2004 and Project White Hill which is currently under 

construction. This experience has also contributed to deriving the preliminary design 

criteria.  Typical characteristics of these plant items and indicative access road/platform 

requirements are described as follows: 

(a) Tubular tower sections and blades 

Based on data provided by New Zealand haulage companies and experience from a 

similar wind farm project (Project Te Apiti), a minimum internal horizontal radius of 

30m has been adopted for preliminary design purposes.  A road width of up to 10m 

has been provided at such minimum curves. 

On a straight section of road, a minimum road/running surface of approximately 5m 

wide is required to accommodate transporters hauling the tower sections.  This 

minimum road width is adequate where the internal horizontal radius of the access 

road is greater than approximately 55m. 

In addition to providing an adequate road surface width, clearance beyond the edge of 

the road surface needs to be provided for the sweep of the overhanging blade where 

the road is on a curve.  In general, if the internal horizontal radius of the road is less 

than 175m, the clearance required is examined on a case by case basis considering the 

following factors: 

• road width 

• angle of departure 

• final trailer configuration 

• selected turbine type 

• height of blade above ground when transported 
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Currently a minimum vertical curve radius of 120m has been adopted based on the 

ground clearance of a multi-axle platform trailer with 0.5m wheel articulation.  It is 

recognised that this may be further reduced if the final trailer configuration permits. 

Where access road grades exceed 12.5%, it is envisaged that haulage of the heavier 

turbine components, such as tower sections and nacelles, may require additional 

tractor units, dozers, or assistance by winching.  An upper bound gradient of 15% has 

generally been adopted.  Steeper gradients may be applied at straight sections if 

unavoidable, subject to a maximum limit of 20%.  At tighter horizontal curves, the 

gradient has generally been limited to less than 12.5%. 

Appendix C illustrates typical tower and blade transport configurations.  Actual 

transport configurations will depend on the selected turbine. 

(b) Nacelle units 

Depending on the turbine, nacelle units typically weigh between 76 tons and 125 tons.  

Given their weight, movement of such components is therefore generally restricted to 

overland transport from the port of arrival. Typical road transportation 

details/schematics (provided by turbine manufacturers) are attached in Appendix C.  

An example of an off-road configuration is also illustrated.   

The minimum geometric criteria for transport of the nacelle units around the site are 

within the parameters assessed for the blade and tower sections. 

(c) Main erection crane 

An erection crane capable of lifting the tower sections, nacelle unit and rotors to the 

top of the towers (typically between 80m and 100m) will need to access each turbine 

site.  Depending on the type of turbine selected and therefore the type of crane, the 

required road width is estimated to be either 6m or 10m. 

For engineering planning purposes, a wider typical road width of 10m has been 

assumed.  This is based on the operational requirements of a 400 ton crawler lattice 

boom crane such as a Liebherr LR 1400/2.  The crane track width is typically 8.7m 

wide when operational.  Consequently, a road of at least 10m wide is necessary 

between turbine positions for crawler crane access.   Photograph F1 in Appendix F 

illustrates a typical 10m wide access road at Project Te Apiti. 

Where a significant distance or obstacle exists between areas the crawler crane may be 

dismantled and transported between turbine positions, where it is then reassembled.  

Although this would reduce access road width requirements (to that dictated by the 

tower section/blade), the time required for dismantling/assembly, higher handling 

costs and a long platform for crane assembly (100m x 20m) generally limits its 

application to routes where turbines are separated by a significant distance. 
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Based on feedback from cranage service providers, a maximum access road grade of 

17% (5.7H:1V or 10o) is considered negotiable by a crawler crane that is unloaded with 

the boom up.  For roads with gradients in excess of 17% the crane’s boom would 

require removal. 

(d) Working platform at turbine locations 

Based on experience gained at Project Te Apiti, feedback from turbine manufacturers 

and cranage service providers, a minimum platform size of 50m x 20m for end of ridge 

situations and 50m x 25m for mid-ridge turbine positions will be required for turbines.  

The larger platforms at mid-ridge locations are generally required to provide access 

around foundation excavations.  On a similar basis, turbines larger than a V90 may 

require a slightly wider platform locally around the foundation excavation (up to 3m 

wider).  A typical foundation working platform at an end of ridge situation is shown 

in photograph F5 and another typical platform area with a crane is shown in 

photograph F7 in Appendix F. Both of these photographs are from Project Te Apiti. 

The preferred approach to rotor assembly is to assemble the hub and blades on the 

ground, and subsequently lift the rotor up as a complete unit onto the nacelle.  Where 

the topography does not constrain the creation of a platform area, a separate smaller 

platform (approximately 10m x 10m) may be created to place and assemble the rotor 

without obstructing the access road.  Once assembled on the ground, blades are 

tethered to the ground until such time that the rotor is lifted up to the nacelle. The 

other approach is to assemble the rotor on the turbine. This option is dependant on the 

construction program, the final turbine type chosen and the economics associated with 

undertaking this option.  

Photograph F6 in Appendix F illustrates the assembled rotor on the ground. 

Based on the above requirements, the following parameters have been adopted for 

preliminary design: 

Design Aspect Preliminary Criteria Adopted 

Construction access road 

(crawler crane disassembled 

and transported to site or 

between turbine sites1) 

Approximately 5m wide with drainage 

channel/shoulder. 

Localised widening to approximately 10m at internal 

radii approaching 30m. 

Construction access road 

(traversable by crawler crane) 

Approximately 10m wide with a 0.5m unlined drainage 

channel. 

Drainage channel to be provided on both sides in box 

cuts. 

                                                      
1 See Drawing No. 501 to 516 in Appendix A for the indicative sections where criteria apply. 
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Design Aspect Preliminary Criteria Adopted 

Maintenance road (post-

construction) 

Similar to construction access. 

Pavement maintenance to 5m central strip only. 

Gradient2 Preferred < 5% 

Normal <12.5% (8H:1V) 

Unavoidable ≤ 15% (6.7H:1V) 

At extreme locations 20% over straight lengths (5H:1V) 

Curvature Minimum internal horizontal radius = 30m 

Minimum vertical radius = 120m (K = 1.2) 

Working platform (for cranage 

and turbine foundation) 

A flat area of approximately: 

a) 50m x 20m at end of ridgeline turbine sites 

b) 50m x 25m at mid-ridgeline turbine sites 

Localised widening of working platform up to 3m to 

work around larger foundations where required. 

Table 2.1: Preliminary Design Criteria 

2.2 Geotechnical Considerations 

Geological features (e.g. large rock formations, large slips, slope stability, local bearing 

capacity and/or damp areas) can affect the feasibility of an access route.  In this respect, 

access routes have been chosen to follow existing tracks, ridge lines or side slopes less than 

25O, where possible, to minimise the potential for creating instability due to slope 

undercutting.  Avoiding areas with steep side slopes also serves to minimise the height of 

cuts, and therefore maximise stability. 

A preliminary geotechnical appraisal of the site was completed in April 2006 and is 

presented in Appendix E.  No geotechnical aspects of significant concern were identified 

by the preliminary appraisal. 

Where road cuttings are close to or down slope of turbine foundations, roads are 

positioned so that cuttings are adequately set back from the base of the foundations.  This 

is to reduce the risk of undermining turbine foundations.  In general, such instances are the 

exception rather than the norm given the relatively broad and flat ridges on which the 

turbines are located. 

                                                      
2 At grades of 15 to 20%, normal construction plant, such as concrete trucks, may require assistance or run at 

reduced capacities. 
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Turbine sites are generally located on gentle terrain or ridge tops and are setback from 

steep slopes and local depressions/damp areas.  Since turbines are typically located on 

ridge tops where the bedrock is relatively shallow, bearing capacity of the soil/rock is 

unlikely to constrain turbine positioning.  Where necessary, the formation may be undercut 

and re-compacted to enhance the bearing capacity of the foundation. 

In general, wind loading will govern the foundation design.  Earthquake loading is not 

expected to dominate as the general seismicity of the site is low.  This is based on the site 

being assessed to be in zone Z= 0.15 to 0.2 (AS/NZS1170.5) where zone factors range from 

0.13 (lowest seismicity) to 0.6 (highest seismicity). 

Risk of near-fault effects is considered to be very low based on the low probability of a 

large event occurring in the active Hyde Fault which terminates approximately 2km east of 

the site.  The northern limit of the site is bounded by the Waipiata Fault, which has been 

identified as inactive in the Geology of the Waitaki Area except for a section approximately 

20km northeast of the site.  There are no known active faults inside the project area and 

liquefaction is not a risk at this site. 

2.3 Access Route and Turbine Site Selection Methodology 

In line with operational requirements and efficiency considerations (such as minimising 

turbulence and utilisation of higher mean wind speeds), turbines need to be placed clear of 

localised topographic obstructions.  Hence, turbines generally need to be located on ridge 

tops and other clear areas.  The broad, flat ridges on the site are suitable locations for WTG 

placement. 

Initial planning and wind modelling studies focused on achieving the maximum number 

of technically feasible turbine sites on the ridges based on the design criteria together with 

geotechnical considerations outlined in Sections 2.1 and 2.2.  This resulted in a layout with 

approximately 224 potential turbine sites.  The layout was then re-evaluated to suit the 

potential use of turbines with a rotor diameter of up to 120m and a subsequent layout with 

176 turbines was derived. 

The design process adopted to develop the layout is described below. 

(a) Wind Model 

Given the relatively flat and broad areas for turbine placement, Meridian developed 

initial turbine positions based on minimum turbine separation of approximately 2.8 

times rotor diameter across-wind and 5 times rotor diameter downwind. 

As the prevailing wind at the site was observed to be blowing from a 90O quadrant 

(centred on the west), a 600m separation in all directions (based on the 120m rotor 

envelope) was derived.  This clearance is necessary to avoid turbulence effects and 

ensure a smooth laminar air flow, and when combined with the terrain/layout of the 

ridges, places a constraint on turbine placement. 
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(b) Desktop Review 

Initial turbine positions as determined by Meridian were reviewed against aerial 

photographs and 5m contour data which were obtained specifically for the site.  The 

primary focus of this desktop review was to identify terrain constraints and potential 

encumbrances (survey trigs, transmission line, etc) to the proposed turbine positions in 

view of the preliminary design criteria summarised in Table 2.1. 

In addition to turbine positions, access options from the public road network as well as 

existing tracks were also examined.  Other criteria and key aspects considered in 

developing the turbine and access road layout included: 

• Where possible, access routes were chosen to follow existing tracks, disturbed 

areas such as fence lines, contours and ridgelines to reduce environmental effects 

and to minimise the earthwork footprint. 

• Generally a cut-to-fill approach was adopted where practicable.  On steeper 

terrain, a cut-to-waste approach was adopted given the difficulty of fill 

containment on steeper slopes. 

• Taking into account or avoiding where possible: 

� existing trigonometric stations 

� existing transmission pylon structures 

� large rock outcrops/formations or other significant natural features 

� undisturbed watercourses 

� damp or boggy areas 

� other areas identified for conservation purposes (e.g DOC covenant area at 

southwest corner of the project area) 

• Any landowner requirements. 

(c) Micrositing by Exception 

Micrositing consisted of physically locating the position of the turbines identified as 

requiring micrositing in the field, using a hand held GPS receiver, to confirm access 

and turbine platform feasibility. The scale of the proposal means that at this stage it 

was not physically practicable or necessary to physically examine every turbine 

location for the purposes of micrositing.  The turbines identified for micrositing are 

based on the desktop analysis referred to above.   

Based on the desktop review, turbines which appeared to be physically located on or 

near steep slopes, gulleys, local depressions, watercourses, other potentially 

unfavourable terrain or potential encumbrances were earmarked for further 

refinement by micrositing. This involved visiting the location of each WTG position to 

confirm the practicality of the adopted turbine location and access road. The locations 
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of turbines which are clearly practical based on the desktop review were accepted 

without the specific need to microsite in the field. 

Turbines in the physical locations described in the paragraph above , or those with 

impractical access or insufficient platform area were either moved to a suitable 

position or removed. 

Only 47 turbine positions were identified for micrositing during the desktop review.  

Of the 47 turbine locations initially identified for micrositing, 3 turbine positions were 

identified as not requiring micrositing as a more detailed study of the aerial 

photographs and contours indicated that there was sufficient flexibility, in relation to 

the surrounding terrain, to reposition the turbines as required during the detailed 

design/construction phase of the project. 

Of the remaining 44 turbine positions identified for micrositing, one (turbine S4R8) 

was not microsited due to the physical difficulty in traversing a ploughed and fenced 

field to access its physical position.  Notwithstanding this, the physical analysis 

undertaken on site (albeit from a distance) combined with the terrain information 

suggests that there is sufficient flexibility to adjust the turbine position during detail 

design. 

While based out in the field, the micrositing team microsited a further 34 turbine 

positions which were not identified as requiring micrositing.  Hence a total of 78 

turbine positions were actually microsited.  

The micrositing resulted in the relocation of various turbines for a variety of 

topographical reasons or as a result of having impractical access or insufficient 

platform areas. 

(d)  Access Tracks 

Following the site-based micrositing exercise, sections of the road that were on 

particularly complex terrain were modelled to confirm feasibility.  Earthworks 

quantities were subsequently derived using the following approach: 

• Sections of road in complex terrain were modelled using MXRoad (a computer-

aided three dimensional design package) to derive preliminary longitudinal 

alignments and cross sections.  For sidling cuts in steeper terrain, a cut to waste 

philosophy was generally adopted with cross sections being viewed to ensure 

there were no unacceptable areas of cut or fill.  Minor optimisation was 

undertaken to minimise these. 

• Whilst a cut-to-fill approach is envisaged during detailed design, a cut-to-waste 

has been assumed solely for the purposes of estimating earthworks quantities for 

roads in gentle terrain.  This is to give an upperbound earthworks quantity and 

demand on disposal site capacity.  Excavation cut widths and volumes for roads in 

gentle terrain have thus been derived for three typical road cross sectional areas in 
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cut multiplied by the road length in each terrain class together with an adjustment 

factor to cater for longitudinal grade changes. 

• Cut volumes for the upgrade of existing roads or tracks with relatively gentle 

vertical alignments are based on the additional cross-section required to increase 

the road width to approximately 5m or 10m as applicable. 

Drawing No. 501 to 516 in Appendix A illustrate the proposed turbine locations and 

derived access road layout.  Roads as indicated in the drawings have been identified 

alphabetically, whilst turbines are referenced to Meridian's four digit alpha-numeric 

system corresponding to a reference grid on which they are located.  The final access layout 

and position of the turbines will be confirmed following a site survey, detailed design and 

the geotechnical/foundation conditions as encountered at each site. 

Approximately 67% of the proposed access roads will comprise upgraded existing tracks 

(with some localised corner smoothing and widening to approximately 10m).  These 

upgraded and new roads are highlighted in green/red and blue/cyan (for roads with 

indicative widths of 10m and 5m respectively) in the drawings (Drawings No.s 500 to 516). 

2.4 Disposal Site Selection 

The selection of disposal sites for placement of excess excavated material will be generally 

driven by the following criteria: 

(a) Environmental/General 

Sites suitable as fill sites include: 

• Local shallow depressions or the tops and upper reaches of natural dry gullies 

with good containment are favoured for compaction, aesthetics, rehabilitation and 

to reduce the risk of erosion and damming of natural drainage paths. 

• Well drained, broad and gentle terrain is also suitable to ensure minimal impact to 

natural flow paths. Disposal material can be shaped to reinstate natural flow paths 

or to create alternative drainage paths as well as blend into the terrain. 

Sites not suitable as fill sites are: 

• boggy or wet areas 

• gullies or valleys with perennial watercourses 

• significant natural features 

• archaeological sites 

• cultural (iwi) sites 

• areas of high ecological value and conservation areas 
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(b) Haul length 

The haul length to and from disposal sites needs to be minimised wherever possible to 

maximise efficiency and to minimise plant traffic.  Lower plant traffic will reduce wear 

and tear on access roads and impact on the environment (e.g. dust).  Access into the 

disposal sites is only constrained by the ability of construction plant.   

(c) Geotechnical 

The key criteria are avoidance of obvious areas of seepage and soft or steep and 

unstable areas. 

Given that a cut-to-fill approach will be adopted for this relatively flat site, the amount of 

excess excavated material from road works is expected to be low compared to wind farm 

projects in more difficult terrain such as Te Apiti, White Hill and West Wind.  In addition, 

numerous suitable sites for placement of excess excavated material have been identified 

near turbine positions and along proposed access roads.  Given the expected volume of 

earthworks and the landform, it is highly likely that sufficient suitable disposal sites will be 

available to accommodate the volume of earthworks. 

The location of suitable sites for placement of excess excavated material will be undertaken 

during the detailed design/construction phase based on the criteria outlined above.  The 

extent and depth of each identified disposal site will be determined based on the final 

design and proposed construction methodology. Refinement of disposal site layouts will 

take place under the framework of the Construction Environmental Management Plan 

(CEMP) which is outlined in Appendix D.  As part of the process of selecting final disposal 

sites, the design/construction team will discuss the location, size and depth of potential 

disposal sites with respective landowners and relevant stakeholders (councils or other) to 

incorporate their requirements. 

Photographs B13, B17, B18 and B19 in Appendix B illustrate examples of possible disposal 

sites. Photograph F11 in Appendix F illustrates an example of a rehabilitated disposal site 

at Te Apiti. 

2.5 Assessment of Effects Workshop & General Consultation  

During the development of the preliminary engineering plans, the proposed Project Hayes 

wind farm layout was discussed amongst Meridian's assessment of effects (AEE) team 

comprising transmission, ecological, planning, geomorphological, traffic, landscape, 

recreational and archaeological specialists. 

The AEE team met on five separate occasions to discuss the layout and identify areas 

requiring further assessment.  A key outcome of the process was the endorsement of the 

identified turbine sites and road alignments by the assessment team; in particular: 

• Identification and the accurate location of all archaeological, geological, 

geomorphological and ecological sites of significance. 
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• Identifying preferred main access routes and turbine locations (if necessary) to avoid 

environmentally, culturally and historically sensitive areas. 

• Criteria for disposal site (and borrow area) selection, given the expanse of the site. 

• Realigning Road A2 to turbine Q0H5 to avoid a possible wetland area which might 

have ecological value. 

• Relocating the “Sluicings” substation to remain clear of the “Old Sluicings” covenant 

area. Drawing Nos. 503 and 513 in Appendix A show the covenant area at “Old 

Sluicings”. 

• Widening the southern side of Pylon Road at “Old Sluicings” to stay clear of Dan 

Pettigrew’s schist hut (archaeological reference no. H4/35). Refer to Figure 8 in 

Appendix A for details these details. 

• Aligning access roads along existing tracks to reduce the visible impact from Old 

Dunstan Road.  

Consultation with Ngai Tahu, Central Otago District Council, Dunedin City Council and 

Otago Regional Council are being undertaken on an on-going basis by Meridian to ensure 

that the proposed activities associated with the Project Hayes construction and operation 

are acceptable and include any appropriate changes as a result of consultation. 

2.6 Implementation Team Review 

A site visit and overview of the proposed layout was undertaken by Meridian’s Project 

White Hill construction management team (on 13 April 2006) to provide input and 

feedback on any ideas from the implementation phase currently in progress at White Hill. 

Input from this process contributed to ideas on envisaged construction sequencing 

(discussed in Section 5), time frames, access road design/maintenance as well as additional 

potential lay down/site office areas and disposal site selection criteria. 
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3 Main Access from Local Road Network 

3.1 Access Objectives 

The principal objectives in determining the main access from the local road network are: 

• to minimise impact on the environment 

• to manage disruption to the public road network 

• to maximise the efficiency of material transport 

3.2 Access Options 

In general, the core site can be segmented into two general areas.  These are the southern 

and northern areas, which are separated by the Loganburn gully.  In order to meet the 

objectives above, it would be ideal to use the same route to access both areas. 

It is apparent from the existing public road network, surrounding terrain and likely routes 

from port that Old Dunstan Road (via Clarks Junction) represents a feasible access route to 

both the northern and southern areas.  The northern area can be accessed directly from Old 

Dunstan Road, whilst the southern area can be accessed via Pylon Road (also known as the 

NZ Electricity Department Road), which runs off Old Dunstan Road. 

Alternative options were examined from the north vi Middlemarch and Patearoa but were 

found to require significantly more civil  works to meet the design criteria in contrast to the 

Old Dunstan Road/Clarks Junction route.  In this regard, the alternative routes were 

considered to be more intrusive from an environmental perspective primarily for the 

reasons outlined below: 

• An overall increase in excavated cut volumes leads to an overall increase in the area of 

disposal sites 

• An overall  increase in the length of extreme cut heights on access roads 

These options are discussed in more detail below. 

From the north via Middlemarch and Patearoa  

• Old Dunstan Road via Paerau - The initial section from Paerau up to the first 

turbine site is steep, winding and narrow.  Extensive upgrading and widening 

works would be necessary to make this section suitable for transport of turbine 

components.  This route, however, may be suitable for normal construction 

vehicles.  Should this route be used by normal construction vehicles, road 
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surface improvement3 including localised easing of grades and corners should 

be implemented to reduce road maintenance requirements.   

• Access road at the end of Upper Taieri-Paerau Road - Studies show that it is 

technically feasible to construct a new access road at the end of Upper Taieri-

Paerau Road (approaching the Canadian Hut) up to the ridge tops.  This new 

access road would generally follow the existing track to Soutra Hill. Preliminary 

investigations show that workable longitudinal grades can be achieved with 

typical cut heights of up to 4m and a maximum of approximately 15.5m at 

localised locations.  A fill embankment of with a maximum height of 

approximately 12m will also be required at the initial section of the road as it 

climbs up the slope.  In order for this route to also provide access to the 

northern area, the ability of the Loganburn dam structures to accommodate 

turbine component transporters would need to be confirmed. 

In addition to these routes requiring more extensive works at the site than the Old Dunstan 

Road route they would also involve additional haulage on the public road network via 

Middlemarch and Patearoa. 

This section of the report discusses the construction effects on Old Dunstan Road from 

Bridge DCC71 to Road U (unsealed section).  Upgrading requirements between Clarks 

Junction and Bridge DCC71 on Old Dunstan Road (sealed section) as well as the traffic 

impact assessment for the entire length of Old Dunstan Road is discussed a separate report. 

3.3 Access options to core site from Old Dunstan Road (via Clarks Junction) 

Several technically feasible routes from Old Dunstan Road/Clarks Junction to the turbine 

placement areas have been identified.  In general, these route options comprise: 

Access Option Description 

Old Dunstan 

Road/Pylon Road 

• Follows Old Dunstan Road. 

• Access southern area via Pylon Road from Old Dunstan Road. 

• Access northern are directly from Old Dunstan Road. 

Track to Te Papanui 

Conservation, Pylon 

Road as bypass 

• Access southern area via a route generally following the 

existing track (off Old Dunstan Road) to the Te Papanui 

Conservation Area.  Cuts north just before the Lammermoor 

Range, following an existing track and fence line to rejoin 

Pylon Road just west of Shepherds Hut Creek. 

• Access northern area (from southern  area) via Pylon Road 

and Old Dunstan Road.  This option bypasses Sutton Stream 

                                                      
3 Treatment of road surface similar to access roads in core site - see Section 4.2.2 for details. 
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crossing. 

Track to Te Papanui, 

Reservior Road as 

bypass 

• Similar to the above, but using Reservoir Road instead of 

Pylon Road to access the northern area. 

 

These options were examined with Meridian's AEE team and the Old Dunstan Road/Pylon 

Road route option was identified as the preferred route as it has the lowest environmental 

impact for the following reasons: 

• the entire Old Dunstan Road/Pylon Road route comprises upgrading of an 

established road and track 

• the Te Papanui track option had more environmental impact  as it would 

require an additional 15 Kilometres of new access road in order to access Road 

C.  

• it has a direct benefit to the local community as a significant section of Old 

Dunstan Road will be upgraded,  

• it provides a direct route to the northern area, and 

• avoids the Te Papanui DOC conservation area, which abuts the southern 

boundary of the site. 

In order to improve the efficiency of construction traffic movement between the northern 

and southern area, it was also identified that an upgrade of Reservoir Road would provide 

direct benefits.  This would provide a more direct and shorter access between the northern 

and southern areas. 

3.4 Upgrading of Old Dunstan Road for Turbine Transport (from Bridge DCC71 to Road U) 

It is understood that the visual appearance of this section of Old Dunstan Road has some 

historic importance and is probably its main heritage feature. However the majority of Old 

Dunstan Road will only be upgraded from an existing nominal width of 3m to 4m to a 

nominal width of approximately 5m, with the exception of localised widening (to 

approximately 10m) to ease tighter corners. Widening Old Dunstan Road to approximately 

5m proposal is not significantly wider than the existing road. It is envisaged that 

basecourse material will be sourced from the site to match the existing basecourse on Old 

Dunstan Road to remain in keeping with its existing appearance. Photograph B24 in 

Appendix B illustrates the typical existing width of 3m to 4m along Old Dunstan Road 

while photograph B25 illustrates the proposed nominal width of approximately 5m 

(photograph B25 is of the existing Old Dunstan Road which is up to 5m wide in sections 

but more typically 3m to 4m wide). 

As described in Section 2.3, a cut to fill approach will be adopted in the detailed upgrading 

design.  Where the road is on steeper cross slopes, a cut to waste approach will be adopted 
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to circumvent the difficulty of stabilising fills on steep cross slopes.  A cut to fill approach 

will reduce the amount of excess excavated materials, therefore minimising the impact on 

the environment as smaller and fewer disposal sites will be required. 

Road surfacing on Old Dunstan Road will be similar to that for the core site (see Section 

4.2.2). Sealed pavement surfaces may be used on steeper sections of this route to provide 

better traction and to reduce maintenance. 

3.4.1 Old Dunstan Road from Bridge DCC71 to Sutton Stream 

The Old Dunstan Road from Bridge DCC71 (end of seal) starts with a steep climb of 

approximately 1km in length.  A sealed pavement may be necessary on this stretch of road 

to improve traction as well as to reduce maintenance needs.  Small rock outcrops along the 

existing road suggest shallow bedrock.  Longitudinal grade and horizontal curve 

improvement works along this initial section of Old Dunstan Road are expected to involve 

cuts of up to 2.5m in localised areas. Photograph B1 in Appendix B shows the initial section 

of Old Dunstan Road as it climbs up to the low plateau from Bridge DCC71. 

From this initial section up to Sutton Stream, Old Dunstan Road is generally located on 

rolling terrain,  with the exception of low overhead power lines (circumvented with minor 

adjustment to the horizontal realignment) and a shallow but short dip approximately 7km 

from Bridge DCC71. The upgrading of this portion of Old Dunstan Road is generally 

straight forward and would include minor raising of the road profile at the short dip. The 

estimated fill height is approximately 2m and the estimated cut depth between 

approximately 2m and 3m. 

The track to the Te Papanui Conservation area (as discussed above as a main access option) 

is located approximately 5km from Bridge DCC71. 

3.4.2 Old Dunstan Road at Sutton Stream 

Sutton Stream is located at the foot of a rugged escarpment.  Old Dunstan Road currently 

crosses the stream on a low, two span reinforced concrete bridge.  The bridge is located in a 

deep gully with steep approach/departure grades.  The bridge itself is on a tight corner.  

There is also a hairpin bend on the steep climb after the bridge (refer photograph B2 in 

Appendix B). 

Openings under the bridge measure approximately 3.2mWx0.7mD and 2.5mWx0.7mD.  

Sand and other debris on the bridge deck suggests that the bridge is topped occasionally. 

There are significant rock formations in the gully and an indication of buried utilities in the 

bottom of the gully, which will need to be taken into consideration during detailed design.  

Review of the crossing by other members of the AEE team did not identify any areas of 

ecological significance at this location. 
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Historic records indicate there may have been a hut site on the eastern side of Old Dunstan 

Road at Sutton Stream although there is no firm evidence to date. Based on this Meridian’s 

Accidental Discovery Protocol of artefacts or remains of archaeological or cultural remains 

will be followed during the construction phase at Sutton Stream.  

There is no obvious way to avoid using the Sutton Stream gully when accessing the core 

site along this route.  Other possible crossing locations in the vicinity were explored but 

found to be similarly, if not more, technically challenging.  All of the alternative crossings 

were new crossings and were likely to have a more significant environmental effect than 

an upgrading of the existing crossing.  The upgrading of the existing structure is also in 

accordance with Meridian's objective of minimising effects by using existing tracks as far as 

possible.   

Options for upgrading the crossing at Sutton Stream that have been considered are: 

• Low culvert crossing adjacent to the existing bridge as illustrated in Figures 5 

and 6 in Appendix A.  Steep grades before and after the stream exclude the 

feasibility of a ford crossing.  Based on a Q100 flow, it is envisaged that the 

existing bridge can be replaced with a culvert crossing comprising four 1050mm 

diameter pipes.  The size and numbers of pipes will be confirmed in the detailed 

design stage.  This option will raise the running surface of the new crossing 

approximately 3m higher than the existing bridge. 

• In order to maintain a practical vertical profile and horizontal alignment, this 

low bridge/culvert option, based on a 5m wide roadway, requires box cuts on 

both approaches. 

• Eastern approach - box cut of approximately 100m in length with an average cut 

height of approximately 5m.  At its deepest, the cut is approximately 10m high 

and 18m wide. 

• Western approach - box cut of approximately 400m long with an average cut 

height of 5.5m.  Maximum cut height of 13m, corresponding to a maximum cut 

width of approximately 20m. 

• A maximum longitudinal grade of 15% has been adopted on the western 

approach.  Transporters carrying the heavier nacelles and transformers may 

require assistance or an additional tractor to climb this section at that grade.  As 

an alternative, a winching system may be provided at this section, possibly 

allowing longitudinal grades up to 20%.  Although this will not reduce the 

maximum cut height, it will reduce the length of the cut and therefore the total 

quantity of excavation. 

• High bridge (90m long) this option is uneconomic due to the costs involved in 

the construction of the crossing structure.  The option involves crossing on a 

straight alignment adjacent to the existing bridge.  While geometrically simpler 

and involving minimal earthworks on the approaches, this option requires a 
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multi-span bridge (around 5 spans) with 12m high piers.  A rock outcrop on the 

western bank would also need to be excavated. 

• High bridge (30m long) crossing on a curved alignment slightly upstream from 

the existing bridge.  Unlike the straight alignment option, this crossing could be 

achieved with a single or two span bridge.  While a shorter bridge is generally 

cheaper, the option will require the excavation of a large rock outcrop on the 

eastern bank.  Earthworks to construct the approaches are minimal. 

Based on a qualitative and quantitative assessment of the above options, the low culvert 

crossing was recognised as the most likely option for the following reasons: 

• Both bridge options introduce an unnecessary structure into the landscape. 

• The low culvert option is an earthworks solution, which is generally more 

aesthetically pleasing than a structural solution. 

• Although the low culvert option requires significant box cuts, the excavation 

can be treated to blend back into the landscape (e.g. rounding of berms, 

hydroseeding, etc). 

• The bridge solution provides additional asset to the local authority which is 

likely to have additional maintenance needs (bearings, parapets, joints, etc.) 

compared to a culvert crossing. 

• Culvert crossing option is more cost effective compared to the bridge options. 

• Upgrading the existing culverts has the additional benefits of the employment 

of best practice culvert design and detailing therefore mimimising the effects of 

scouring and erosion at the inlets and outlets as well as ensuring there is no 

impediment to fish passage 

• Bridge construction will introduce additional construction (structures and 

foundations) requirements, unlike the low culvert option which can be 

constructed by the road construction team. 

A preliminary plan and profile of the proposed culvert crossing is shown in Figures 5, 6 

and 7 in Appendix A. An indicative cross section at the extreme cut depths is also 

illustrated in Figures 5.  Photograph B2 in Appendix B shows the existing crossing and the 

approximate alignment of the new crossing. 

Construction of the low culvert crossing is expected to generate a "most likely" and 

"pessimistic" excess excavation of approximately 40,000m3 and 46,000m3 respectively over a 

section of road starting approximately 300m before the existing crossing, and ending 750m 

after the crossing. This excess excavated material will be placed at suitable sites which will 

be selected in accordance to the criteria described in Section 2.4. 

Construction of the new pipe culverts will follow the approach described in Section 4.4. 
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3.4.3 Old Dunstan Road between Sutton Stream and the High Plateau 

Approximately 2.5km after Sutton Stream, the existing Old Dunstan Road begins a steep 

and winding climb up to the high plateau.  This steep section with numerous corners is 

approximately 1km in length. 

In order to minimise earthworks, the maximum gradient of 15% has been adopted on the 

most winding section of the road.  Multiple tractor units may be required to assist with the 

transport of the heavier loads on these steep sections. 

As this section of Old Dunstan Road is winding, a nominal road width of 10m will be 

required.  Typical cut heights are expected to be in the order of 4m to 6m, with a maximum 

of 10m at localised areas.  At its maximum cut height, the width of the cutting is 

approximately 20m wide.  Upgrading of Old Dunstan Road at this location is expected to 

generate a "most likely" and "pessimistic" excess excavation of approximately 35,000m3 and 

40,000m3 respectively. 

A preliminary plan and profile of the proposed ascent is shown in Figures 1, 2, 3 and 4.   

An indicative cross section at the extreme cut depth is also illustrated in Figure 1. 

3.4.4 Old Dunstan Road on High Plateau to Pylon Road 

The rolling terrain on the high plateau is generally similar to Old Dunstan Road south of 

Sutton Stream.  With the exception of the ford at Stony Creek, minimal works are required 

to upgrade this section of road for WTG transporters. 

The crossing at Stony Creek will require existing rock formations to be cut back together 

with easing of the longitudinal grades.  In addition to cutting back rock formations, the 

existing ford crossing at Stony Creek also needs to be widened.  The crossing at Stony 

Creek is shown in Photograph B3 in Appendix B. 

The existing ford at Stony Creek comprises a concrete slab and is in a fast flowing stream, 

with two 450mm (approximate) diameter outlet pipes.  The existing approach gradients are 

approximately 15% and 12% before and after the ford respectively.  The ford is located at 

the most logical crossing point as there are large rock formations in the immediate vicinity.   

The proposed option at this location is to replace the existing ford with a new ford 

(concrete slab) approximately 5m to 6m wide, ease the grades and realign the horizontal 

curves on either side of this ford.  New culverts  (identical in size to the existing) will 

replace the existing culverts and  will therefore ensure there is no impediment to the 

existing fish passage. The widening of the ford and realignment of the horizontal curves 

will take place on the north-eastern section of this area to minimise any work in the vicinity 

of the south-western section which is a DOC conservation area. 

At the junction to Pylon Road, the construction of a turning circle will be required for 

longer vehicles.  See Section 4.1.3 for more detailed description of the Pylon Road junction. 
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Photographs B4 and B5 in Appendix B show the intersection of Pylon Road with Old 

Dunstan Road. 

3.4.5 Old Dunstan Road from Pylon Road to Road R 

The rolling terrain on the high plateau is generally similar to the lower portion of Old 

Dunstan Road south of Sutton Stream.  Other than a steep section 1.2km north of Pylon 

Road and some localised dips, upgrading this section of Old Dunstan Road for transporters 

will require minimal earthworks.  Earthworks at the aforementioned minor pinch points 

will require easing of longitudinal grades which will involve a combination of cutting and 

filling.  Given the rolling terrain, cut heights and fill depths are not expected to exceed 3m.  

Existing culverts are located at approximately 1.2km north of Pylon Road (two numbers 

900mm diameter concrete pipes) and at approximately 2.9km south of Reservoir Road (four 

numbers 1950mm diameter concrete pipes).  These culverts will be assessed in detail with 

Dunedin City Council during detailed design to assess the strength of the pipes (class of 

pipe).  Existing pipes will be upgraded as necessary to ensure integrity under the expected 

transporter loads.  Where required, upgrading of culverts will match the existing pipe sizes 

as a minimum, and will be designed/constructed in accordance to measures outlined in 

Section 4.4. Photograph B6 in Appendix B shows the existing culverts at approximately 

2.9km south of Reservoir Road. 

The site of McKirdie’s/McHardies accommodation house on McHardie’s Creek on Old 

Dunstan Road between Pylon Road and Road R is located on the western side of Old 

Dunstan Road (according to historic sources). Any widening at this section would take 

place on the eastern side of Old Dunstan Road. However given that it is possible historic 

activity took place on the eastern side (due to its proximity to the accommodation site) 

Meridian’s Accidental Discovery Protocol of artefacts or remains of archaeological or 

cultural remains will be followed during the construction.  

 

3.4.6 Old Dunstan Road from Road R to Road U 

The section of Old Dunstan Road from Reservoir Road to Road U is generally more 

undulating than the section prior to Reservoir Road.  Longitudinal grades and corners at 

several locations will need to be eased. Given the cross slopes in this area, maximum cut 

heights are not expected to exceed approximately 3m to 6m.  

Two existing unlined water crossings are located on this section of Old Dunstan Road.  

They are located approximately 400m from the junction to Road S and Road R respectively.  

These crossings will be upgraded with new culverts configured and constructed in 

accordance to the approach as outlined in Section 4.4. Photograph B7 in Appendix B shows 

the unlined water crossing near Road S.  
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3.4.7 Summary of Extreme Cuts on Old Dunstan Road from Bridge DCC71 to Road U  

The length of road with cuts between 7m and 16m is approximately 410m which represents 

only 1.5% of the total road length along this section of Old Dunstan Road (27.3km). 

3.4.8 Old Dunstan Road from Road U to Upper Taieri-Paerau Road 

This section of Old Dunstan Road is steep, winding and narrow and it is not proposed to 

upgrade this section for the haulage of turbine components.  However this section  of Old 

Dunstan Road from Upper Taieri-Paerau Road to Road U may be modified for the haulage 

of aggregate material for concrete batching in the event that some aggregate material is 

sourced from areas outside Dunedin (for example Oamaru and Cromwell). This section is 

approximately 4km long.  

Works that are likely to be required to enable construction vehicles to haul aggregates 

along this section, with the minimum visual impact, are described below. 

• Increasing the road width from 3-4m wide (existing) to approximately 5m. It is 

envisaged that basecourse material will be sourced from the site to match the 

existing basecourse on Old Dunstan Road to remain in keeping with its existing 

appearance. Increasing the road width to approximately 5m over the length of 

this section will involve typical cut heights between 0m and 2m for the majority 

of this section. Some cut heights between 2m and 7m are expected intermittently 

along this section totalling approximately 1.3km in length. A maximum cut 

height of approximately 16m is estimated at approximately 1.9km from Upper 

Taieri-Paerau Road. Upgrading this section is expected to generate a "most 

likely" and "pessimistic" excess excavation of approximately 24,000m3 and 

35,000m3 respectively. 

• Maintaining the existing vertical alignment (road gradients) including the 

steeper section (with gradient 18%) at approximately 3.6km from Upper Taieri-

Paerau Road. Realigning the steeper sections to reduce the gradient is more 

desirable from a vehicle movement perspective. However maintaining the 

existing vertical alignment has less visual and construction impacts than a 

realignment and therefore this is the option proposed. Temporary sealed 

pavement surfaces may be used on steeper sections of this route to provide 

better traction and to reduce maintenance.   

A preliminary plan of this section of Old Dunstan Road with indicative cross sections at 

various locations is shown in Figures 9 and 10 in Appendix A.  

Archaeological evidence indicates that the site of a camping reserve exists west of Old 

Dunstan Road just north of Road U. Although there are no significant upgrade works 

proposed for this section of road, adjacent to the camping reserve, Meridian’s Accidental 

Discovery Protocol of Artefacts or Remains of Archaeological or Cultural Remains will be 

followed along the entire section of Old Dunstan Road. 
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4 Core Site Construction Works 

4.1 Description of Core Site Access Roads and Turbine Sites 

4.1.1 General 

The overall access road design philosophy has been to follow existing tracks and tops of 

ridges wherever possible.  This minimises the volume of excavation (and hence cost and 

land disturbance), improves geotechnical conditions, reduces the risk of erosion (due to 

these being the flatter areas) and generally avoids gullies, undisturbed watercourses, water 

races and other unsuitable areas. 

Within the site the access road width is governed largely by the crane required to erect the 

WTGs.  Where tracked cranes are used, such cranes require a trafficable road width of 

approximately 10m once assembled.  The crane will be delivered to site on transporters and 

then assembled on site.  Once assembled, the crane will track between turbine sites either 

fully rigged or with some de-rigging.   

Where the selected WTG permits the use of pneumatic tyre cranes rather than tracked 

cranes, roads may generally be reduced to 6m in width.  For engineering planning and 

effects assessment purposes, an access road width of approximately 10m has been 

assumed. 

In this respect, a typical formation width of 11.5m (comprising 10m trafficable width, 

tapers and 0.5m strip to accommodate side drains in cut areas) has generally been applied 

to access roads between turbines.  However, a narrower road of approximately 5m with 

widening to approximately 10m at lower radius bends has been adopted at the initial 

sections of access roads linking from Old Dunstan Road.  This is based on the rationale that 

the turbine erection crane will only be assembled at the first turbine site.  The sections of 

road of indicative widths of 5m and 10m have been differentiated in the drawings. 

Topography of the site is best described as generally rolling terrain with incised valleys 

and schist formation exposures throughout the site.  In general, longitudinal grades on 

existing roads and tracks are relatively gentle, and in many cases these will provide 

suitable access once upgraded.  Although access across incised valleys involves significant 

earthworks at a number of locations, once access is achieved the ridges beyond the valleys 

are reasonably broad with easy longitudinal grades.  Photographs B8, B9 and B14 in 

Appendix B illustrate the typical site terrain. 

Excavation works will require larger hydraulic excavators (e.g. 45 tons), large dozers with 

ripping attachments (e.g. Caterpillar D8 or D9) and an allowance for blasting operations 

where hard rock material is encountered.  Controlled blasting may also provide a higher 

productivity rate on any localised hard rock areas; and this may therefore be employed in 

certain areas of the site.  Motor scrapers may be employed once rock material has been 

loosened by controlled explosion. 
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At individual turbine locations, the existing ground level generally needs to be locally 

lowered to achieve the minimum turbine platform area of 50m x 20m at ends of ridgelines 

and 50m x 25m mid-ridge.  Given that most turbines are located on relatively broad and 

gentle terrain, the preparation of the platform is generally unconstrained.  An assessment 

of platform depths is discussed in Section 4.2.3. 

Based on observations of existing cuts and of the areas where roads and platforms will be 

located, it is recognised that excavations will generally extend into rock.  Cut slopes of 

between 4H:1V and 1H:1V, together with fill slopes of 2H:1V, have typically been assumed 

throughout the site for planning purposes. 

4.1.2 General access from Local Road Network 

As discussed in the previous section, the preferred access to both southern and northern 

areas of the core site is from Old Dunstan Road via Clarks Junction.  Reservoir Road will 

also be upgraded to improve the efficiency of construction traffic movement between the 

northern and southern area, as would provide a more direct and shorter access between the 

northern and southern areas. 

4.1.3 Pylon Road - access to the Southern Area 

The existing track off Old Dunstan Road (identified as Pylon Road in the drawings) 

generally meets the design criteria and therefore requires little upgrading for use as the 

main access to the southern turbine areas.  It is envisaged that the access will be nominally 

5m wide with localised corner widening up to 10m as required for the section up to Road 

C. Beyond Road C4, the road will be a nominal 10m wide for crane haulage. 

The intersection with Old Dunstan Road will need some minor upgrading to provide an 

adequate turning radius into Pylon Road.  A turning area 50m or more in radius can be 

easily constructed as the terrain at the junction is relatively flat and wide. 

The existing track generally follows the rolling terrain and comprises gentle curves and 

longitudinal grades.  Upgrading the track for wind farm construction access will require 

nominal regrading in most places.  Prominent sections, or sections requiring more effort to 

upgrade, are as follows: 

• An S-bend at the initial 400m section along Pylon Road off Old Dunstan Road, 

midway up the slope, will need to be eased. This can be easily achieved by 

realigning the existing track.  Minor regrading of the existing terrain will be 

required to construct the realigned section of the road. Longitudinal grades 

along this section are reasonable (generally a maximum of 10%). The location of 

the S-bend is shown in Drawing No. 599 in Appendix A. 

• At Shepherds Hut Creek, localised widening and grade easing of the track will 

be required as it traverses across the valley.  Such grade adjustments and 

widening will increase the height of cut slopes on the east side of the creek 

(from approximately 2.5m to 3m high, existing) to 6.5m at their highest.  On the 
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west side of Shepherds Hut Creek, it is envisaged that a high fill embankment 

with a maximum height of between 3.5m to 5m will be required to provide 

suitable grades up that side of the valley.  Immediately after the fill section, a 

sidling cut with a maximum height of 5m is envisaged to keep longitudinal 

grades to the desirable limits.  At about 700m after Shepherds Hut Creek, a box 

cut with maximum height of up to 5.5m will be required to ease the profile on to 

the flat. 

As all construction traffic to the southern area must use this Shepherds Hut Creek section 

of Pylon Road, maintenance during construction could become excessive from 

corrugations and general wear and tear.  Consequently, it is likely that the steeper sections 

at this section of the road may be sealed to reduce maintenance and improve traction.  The 

existing culvert at Shepherds Hut Creek will also need to be upgraded. The location of this 

section is shown in Drawing No. 599 in Appendix A. 

• The Great Moss Swamp stream (2.5km west of Shepherds Hut Creek) crossing 

will require a new alignment in order to meet the design criteria. The alignment 

will include box cuts of up to 9m high.  In order to minimise earthworks and 

avoid additional work adjacent to a significant wetland area, this existing 

stream crossing will be circumvented by following Road C for approximately 

1km and then following Road C4, leaving Pylon Road approximately 1.5km east 

of the stream and rejoining it approximately 400m west of the stream. 

• At the stream crossing approximately 400m east of the Old Sluicing area and 

adjacent to remnants of a schist hut (Dan Pettigrew’s hut, NZAA No. H43/35), 

the alignment of Pylon Road will need to be adjusted as necessary to avoid the 

archaeological remnants.  Immediately after the stream crossing, a cut of up to 

4.5m is required as the road takes a right turn and follows the terrain. 

• The mining features in the Old Sluicing Area have been identified as an area for 

protection.  In this respect, upgrading/widening of this section of Pylon Road at 

this area will be kept to the south side of the existing track.  This is to keep 

construction works away from the Old Sluicing Area while minimising 

disturbance to the environment. A preliminary plan of this section is shown in 

Drawing Nos. 503, 513 and Figure 8 in Appendix A. 

The width of the existing track is approximately 3m; hence straight sections require 

nominal widening and pavement strengthening.  The nominal width of the upgraded road 

is 5m from Old Dunstan Road to the junction with Road L.  From Road L to Road H, the 

nominal road width will increase to approximately 10m, with the option of a 5m nominal 

section between turbines K0M5 and I3N4. 

It is estimated that widening to approximately 10m and major curve smoothing will be 

required over a total length of approximately 3.5km along this road (approximately 30% of 

the existing track length of approximately 12.2km). 
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4.1.4 Access from Old Dunstan Road to the Northern Area 

Turbines in the northern area are located on tops of ridges which run directly off Old 

Dunstan Road.  These ridges are generally perpendicular to Old Dunstan Road, broad and 

relatively flat.  In this respect, access roads to turbine locations (Roads R, S, T and U) are 

generally straightforward and are envisaged to typically follow existing tracks over most of 

their length. 

All access roads from Old Dunstan Road up to the first turbine (or access road junction) 

will be 5m in nominal width.  Thereafter, access roads are 10m nominal width to permit the 

movement of a tracked main crane.  Widening of Old Dunstan Road between Road R and 

Road U to approximately 10m to permit the movement of the main crane was considered 

in view of the relatively short distances between access road junctions.  This option was not 

pursued due to the potential environmental effects created by the construction of a wider 

road.  

It is envisaged that construction traffic to the northern area will use the section of Old 

Dunstan Road from Pylon Road.  Where it is confirmed that transporter and other 

construction traffic can be accommodated on the Loganburn dam and spillway structures, 

the northern area can also be accessed via Reservoir Road/Road L. 

4.1.5 Reservoir Road 

The existing access road (Reservoir Road) to the Loganburn dam will be upgraded to 

provide a more direct and shorter access between the southern and northern areas of the 

site.  This will allow construction traffic to access between the southern and northern areas 

without having to drive around on the east side of Loganburn Reservoir and therefore 

avoid the need for widening Old Dunstan Road between Pylon Road and Reservoir Road. 

Reservoir Road will link the northern end of Road L to Old Dunstan Road, with almost the 

entire length of the road following the existing track alignment.  A 5m nominal road width 

with widening of up to 10m on curves as required is envisaged.  Between Road L and the 

dam structure, widening and curve easing will involve sidling cuts and box cuts with 

maximum heights/depths of between 9m and 12m at some places.  At the eastern end of 

the dam, corner easing will require a localised cut up to 13.5m in height. 

The construction vehicles can be easily accommodated on the dam and spillway in relation 

to axle loads, although the top surface of the structures will need to be upgraded and 

locally strengthened to accommodate the wear and tear of wheel loads.  This can be 

achieved with a structural pavement or concrete slab.  In addition, the spillway would also 

need to be widened from its present 3m to 4m width to approximately 5m or 6m 

depending on design details.  Consultation with stakeholders (Manitoto Irrigation 

Company Limited and Strath Taieri Irrigation Group) is currently ongoing to assess 

widening/pavement strengthening requirements to allow the passage of construction 

vehicles on the dam and spillway. 
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4.1.6 Internal Access Roads to Turbine Sites 

Approximately 150km of internal access roads will be required (including Pylon Road and 

Reservoir Road) to access the turbine sites.  These roads, designated as Roads C through V, 

are described in detail below.  As the main cranes are expected to traverse fully rigged on 

these roads, they have generally been planned with a nominal road width of 10m. 

The 150 km of roads comprises approximately 100kms of upgrading of existing farm tracks 

with the balance of approximately 50kms being new roads. 

Roads C, H, M and L serve as the primary internal access roads for the southern area while 

Roads R, S, T and U are the primary access for turbines located in the northern area.  Roads 

N and V branch off these primary internal access roads to provide access to the rest of the 

site. 

The layout of the roads to turbine sites will be reassessed during detail design to suit final 

turbine positions and terrain as determined after detailed survey and geotechnical 

investigations. 

i.  Road C 

Road C runs north-south off Pylon Road, approximately 1km west of Shepherds Hut 

Creek.  Secondary Roads C2 and C4 all originate off Road C.  Road C generally follows an 

existing 4m wide track which leads to one of the existing 80m wind masts. 

Road C and all its secondary turbine access roads are generally on broad and relatively flat 

terrain.  Upgrading of existing tracks to form access roads as well as establishing new 

access roads is expected to be relatively straightforward. Road C is nominally 5m wide 

from Pylon Road to the junction to Road C4.  Thereafter, Road C and all other secondary 

roads are nominally 10m wide.   

ii.  Road H 

Road H commences from Pylon Road as it starts to descend down to the Taieri River 

valley.  Road H forms a western ring that links the western end of Pylon Road to Road L, 

and generally runs in a north-south direction.  Road H will be formed by upgrading an 

existing 5.5m wide track that runs from Spillers Hill to Soutra Hill to a nominal 10m wide 

track. 

At turbine J4P4, Road H4 branches out towards the west, following a length of 

approximately 1.4km of existing track to turbines J4Q1 and J3Q7 

Road H and its secondary/turbine access roads are on broad, gently rolling terrain. Road H 

will require minor track upgrading and forming the secondary access roads will require 

minor work. Photographs B10, B11 and B12 in Appendix B show Road H as well as the 

section along Reservoir Road near the junction of Road H. 
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iii.  Road L 

Road L generally runs north-south, with its southern end starting from Pylon Road 

approximately 1.4km west of Shepherds Hut Creek, at the junction with Road C4.  It links 

up with Reservoir Road in the north.  Road L follows top of a rolling ridge which rises 

from the western shore of Loganburn Reservoir. 

Road L will comprise an upgrade to nominal 10m wide of an existing 4m wide track almost 

in its entirety.  Minimal work is required to upgrade the existing track, although some 

nominal cuts and fill areas will be necessary, respectively, at high points and local 

depressions. 

Roads L1, L2, L3 and L4 branch off Road L.  These secondary roads and other turbine 

access roads are on rolling terrain similar to that on which Road L is located. 

iv.  Road M 

Road M is generally parallel to Road L, and generally runs along the ridge parallel to the 

Taieri River Valley.  The ridges on which Road M and Road L are located are separated by 

the Spillers Creek valley. 

The preferred Road M route starts at the Road L/Road H junction (near Soutra Hill), 

crosses Spillers Creek valley at the head of the west-flowing Spillers Creek, and ends in the 

north just as the terrain falls away into Loganburn gully. 

Other options for accessing Road M/crossing the Spillers Creek valley were considered.  

These routes are indicated in the drawings as Road K and P.  Although these routes are 

technically feasible, they were not investigated further as they required a larger extent of 

earthworks (typically maximum cut heights of 10m to 13m, and maximum fill of 8m to 11m 

deep).  In addition to the more extensive cut and fill areas, Roads K and P were also less 

favourable as these routes required the construction of new culverts across the west-

flowing and east-flowing branches of Spillers Creek respectively. 

The initial 2.8km of the preferred Road M alignment follows an existing [ ] m wide track 

located on top of a ridge that runs down from Soutra Hill to Spillers Creek.  Grades down 

to the valley are anticipated to be 10%.  Road M crosses the valley with Spillers Creek 

falling away on both sides, and proceeds to climb out towards the top of a knoll on which a 

survey station is located (Trig L).  Coarse modelling shows that a workable longitudinal 

grade of 15% climbing out of the valley to the knoll is achievable.  This section of Road M 

will generally be in nominal sidling cut, with cut heights typically around 2m and a 

maximum of 4m. 

A section of road immediately after crossing Spillers Creek will need to be on a 6m deep fill 

as it crosses a shallow gully on its climb up to the knoll.  As the shallow gully is dry, the 

gully on the high side of embankment can be filled and shaped such that surface drainage 

paths are reformed and maintained with runoff cutoff by  roadside drains.  Alternatively, a 
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suitably sized culvert could be provided under the fill embankment to maintain the 

existing drainage path of the gully. 

At the top of the knoll, Road M follows an existing 3m wide track towards the north.  The 

terrain for the rest of Road M is best described as gentle rolling. 

Roads M1 through M9 branch off Road M.  With the exception of Road M9, all secondary 

roads and access to turbines are on easily workable terrain. 

Road M9, which provides access to turbines Q4W3 and Q5W9, runs along the top of a 

narrow and steep ridge.  In order to maintain longitudinal grades at or below 15%, 

maximum cut heights up to 15m in box cuts will be required. 

A little over half of Road M and its secondary roads will consist of upgrading existing 

tracks generally from 3m wide to approximately 10m wide. 

v.  Road N 

Road N branches off from Road M at the first knoll after the Spillers Creek valley as 

described above.  The terrain on which Road N is located is undulating compared to the 

rest of the site.  Ridges in this area are also generally narrower. 

The initial section of Road N descends towards a broad but relatively deep valley located 

immediately west of Trig L in a combination of sidling and box cuts.  It is estimated that 

cut heights of up to 10.5m will be required to keep longitudinal grades within desired 

limits. 

In order to minimise cut to waste material, it is envisaged that Road N will cross the valley 

floor on a fill embankment up to 3.5m deep and constructed out of excavated material.  

Drainage is not an issue as the terrain in the valley floor falls away on both sides of Road 

N. 

Road N climbs out of the valley and generally follows the ridge lines to the respective 

turbine locations.  As the terrain here is undulating and longitudinal grades exceed 12.5% 

on some sections cuts up to 7m are required to keep longitudinal grades within the 

desirable limit of 12.5% to 15%. 

viii.  Roads R, S, T, U and V 

Roads R, S, T, U and V generally follow existing 4m wide tracks for most of their respective 

lengths and are on relatively rolling terrain.  Upgrading these tracks for construction access 

will be relatively straightforward with nominal earthworks.  These upgraded access roads 

will generally be approximately 10m wide. Photograph B15 and B16 show the existing 

tracks which will form Roads R and S respectively. 

With the exception of Road V1, all secondary roads off Roads R, S, T, U and V are also on 

terrain similar to the primary access roads.  These secondary roads will require nominal 

earthworks to prepare as construction access. 



Project Hayes Construction Effects & Management Report 

   

 

5C0998.01  30 

Road V1 follows a ridge from Road V to provide access to turbines T7Z0, T5Z6 and T2AA1.  

As a result of the width and the steep terrain on the initial section of this ridge between 

turbines T7Z0 and T5Z6, a significant box cut with a maximum height of 16m is required to 

maintain grades within the established criteria.  Steep gullies on both sides of the ridge 

generally limit the available route options to access these turbines from Road V.  The 

terrain between turbines T5Z6 and T2AA1 is gentler, and typical cut heights as described 

in Table 3.1a will be required to prepare the access road.  In order to maximise the 

efficiency of the longitudinal gradient, a short section of Road V1 before turbine T2AA1 is 

envisaged to be on a fill embankment. 

4.2 Land Disturbance 

The main sources of land disturbance would arise from: 

• Formation of access roads and working platform areas at turbine sites. 

• Disposal of excess excavated material at suitable sites identified within the 

project area. The identification of spoil disposal areas is part of the SEMP 

process. (Refer Appendix D Construction Environmental Management Plan)  

• Establishment of borrow areas at suitable locations to be identified within the 

project area to extract aggregates for road construction. 

• Formation of lay down areas at strategic locations. 

• Formation of a platform for site offices, workshops and stores which is most 

likely to be adjacent to lay down areas. 

• Formation platforms for substations. 

• Laying of underground cables, or the construction of overhead lines, between 

the turbine sites and substations. 

• Overhead transmission from the substations to the external transmission 

network. 

• Construction of foundations for each turbine. 

• Construction of wind monitoring tower foundations. 

The indicative access road and site layout are shown in the drawings in Appendix A.  

Drawing Nos. 521 to 526 highlight indicative gradients along each of the access road 

alignments, whilst Drawing Nos. 531 to 536 show the approximate cross slopes along the 

roads and cross reference those to typical cross sections and extreme sections on Drawing 

Nos. 54 and 55. 

The access road alignments and turbine positions as indicated are based on topographical 

and preliminary geotechnical information.  During the detailed survey/investigation and 

design stage, access road alignments and turbine positions will be refined to optimise the 

design and suit terrain/geotechnical conditions.  In this regard, it is recognised that it may 
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be necessary to reposition turbines within a 150m radius placement area, with adjustments 

to the access roads to suit. 

As described above a network of access roads, originating from Old Dunstan Road, will be 

required to service proposed turbine sites.  Preliminary investigations have assessed the 

"most likely" earthworks cut volumes for the access roads and turbine platforms as 

approximately 1,100,000m3 and 220,000m3 respectively.  A "pessimistic" estimate4 of the 

access road and turbine platform earthworks is 1,270,000m3 and 260,000m3 respectively. 

The "most likely" combined earthworks volume for the access roads and platforms is thus 

approximately 1,320,000m3, with a "pessimistic" estimate of 1,530,000m3.  To be 

conservative, the following description of land disturbance activities is based on the 

"pessimistic" estimate.  

4.2.1 Access Road Formation 

i. Typical cross sections and cut extent 

As identified in Table 2.1, access roads of up to 10m width with a 0.5m unlined drainage 

channel will be required to accommodate the plant associated with turbine and tower 

erection. 

Table 3.1a indicates the typical access road cross sections for the three terrain types with 

cut slopes expected in the region of 1H:4V to 1.5H:1V.  Fill slopes, where applied, are 

expected to be in the region of 2H:1V as tabulated in Table 3.1b.  Typical cross sections are 

illustrated in Drawing Nos. 51 and 52.  Drawing Nos. 531 to 536 illustrate the sections of 

access road where these typical cross sections apply.  The longitudinal extent of cuttings 

(length along the access roads) can be approximated to the linear length of each section 

identified. 

                                                      
4 An allowance of 15% over and above "most likely" volumes. 
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Side Slope at Road Location Typical Cut Slope Typical Cut Height 

Road running on relatively flat land. 

(Section A – Drawing No. 51 & 52) 

None or 1H:1V to 

1.5H:1V depending on 

geology 

Up to approximately 

1.5m to 2m 

Road in sidling cut with side slopes 

up to 5H:1V or 11.3o 

(Section B – Drawing No. 51 & 52) 

1H:1V to 1.5H:1V 

depending on geology 

1H:4V where 

achievable 

Up to approximately 

3.2m to 4m 

 

 

Road in sidling cut with side slopes 

up to 3H:1V or 18.4o 

(Section C – Drawing No. 51 & 52) 

1H:1V to 1.5H:1V 

depending on geology 

1H:4V where 

achievable 

Up to approximately 

6.1m to 7m 

 

 

Table 3.1a: Typical Cut Slope and Height 

Side Slope at Road Location Typical Fill Slope Typical Fill Depth 

Road running on relatively flat land 

or gentle slopes. 

(Typical Section in Fill – Drawing No. 

51 & 52) 

2H:1V Varies, up to 5m 

Table 3.1b: Typical Fill Slope and Height 

The typical cut height of up to 3m or 4m described above will be similar in scale to some of 

those visible along the existing tracks.  Photographs B21 and B22 in Appendix B illustrate 

such a cut on the existing Pylon Road, whilst photograph F3 (taken at project Te Apiti) in 

Appendix F illustrates a cut with an approximate height of 7m.   

Additional excavation, over and above that identified in the typical cross sections, will be 

required to achieve the necessary width or vertical grade over sections where there are 

significant longitudinal grade changes.  This occurs principally at portions of road climbing 

in sidling or box cut between ridges and at locations where the cross slopes exceed 3H:1V.  

These sections represent the extremes likely to be experienced on site in terms of cut 

heights.  Assessment of the stability of specific cuts will be undertaken during the detail 

design stage and affirmed during construction.  Based on available geotechnical 

information, cut slope stability is not likely to be an issue with adoption of the cut angles 

identified in Table 3.1a. 

Table 3.2a summarises sections where extremities of cut height are expected.  Table 3.2b 

tabulates sections where fill depths are expected to exceed typical depths.  Typical cross 
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sections at these extremes are illustrated in Drawing No. 54 and Drawing No. 55. 

Photograph F4 in Appendix F shows cut of up to 10m high on the existing Reservoir Road.  

The length of road with extreme cut heights totals approximately 1.3km which is less than 

1% of the total road length.  In this respect, sections with extremities of cut height and fill 

depths only occur along an extremely small proportion of the entire access road network. 
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Location 

(approx) 

Approx. 
Maximum Cut 
Height (m) 

Approx. 
Length of 
Individual 
Extreme Cuts 

(m) 

Approx. 
Maximum 
Earthworks 
Width & 
Location 

Indicative 
Section in 

Drawing Nos. 
531 to 536 

T
y
p
ic
a
l 
C
u
t 

S
lo
p
e
 

Reservoir 
Road (0.8km 
from Road L) 

11.7 130 
20m @ 
STA910 

Section 6 

Reservoir 
Road (1.05km 
from Road L) 

9.0 50 
17m @ 
STA1060 

Section 7 

Reservoir 
Road (1.2km 
from Road L) 

10.0 60 
18m @ 
STA1260 

Section 8 

Reservoir 
Road (1.35km 
from Road L) 

11.2 30 
21 @ 

STA1350 
Section 9 

Reservoir 
Road (1.65km 
from Road L) 

9.0 50 
22m @ 
STA1650 

Section 10 

Reservoir 
Road (1.9km 
from Road L) 

13.5 70 
26m @ 
STA1800 

Section 11 

Road N 
(0.7km from 
Road M) 

10.5 80 
23m @ 
STA740 

Section 2 

Road M9 
(700m from 
Road M) 

12.0 110 
28m @ 
STA760 

Section 4 

Road M9 
(1.2km from 
Road M) 

15.0 220 
27m @ 
STA1190 

Section 5 

Road V1 
(1.05m from 
Road V) 

16.0 500 
40m @ 
STA1050 

Section 12 

1
.5
H
:1
V
 t
o
 1
H
:4
V
 (
d
ep

en
d
in
g
 o
n
 g
eo
lo
g
y
) 

Table 3.2a: Extremities of Cut Height 
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Location 

(approx) 

Approx. 
Maximum Fill 
Depth(m) 

Approx. Length 
of Individual 
Fill Sections 

(m) 

Approx. 
Maximum 
Earthworks 
Width & 
Location 

Indicative 
Section in 

Drawing Nos. 
531 to 536 

T
y
p
ic
a
l 
F
il
l 

S
lo
p
e
 

Road M 
(1.1km from 
Road L) 

6 80 
31m @ 
STA1030 

Section 1 

Road V1 
(1.85km 

from Road 
V) 

6 40 
26m @ 
STA1840 

Section 13 

2
H
:1
V
 

Table 3.2b: Extremities of Fill Depth 

Geotechnical investigations and observation during construction will also identify any 

areas of cutting with a potential for seepage, such as any areas with high groundwater 

pressure within the bedrock, so that control measures such as horizontal drainage, or 

subsoil drains can be provided to control erosion.  However, given the geology of the 

formation and observations on site, groundwater is unlikely to be of significant concern. 

As the works progress, the aim will be to rehabilitate (as appropriate) exposed cut and fill 

slopes as soon as is reasonably practicable.  A requirement to this effect will be included in 

the construction contract documentation.  Rehabilitation for cuts in soil and fill slopes will 

use the most practical and effective re-vegetation techniques available at the time the work 

is required.  Faces of moderately weathered to intact rock exposed by cuts will be left bare 

for natural regeneration as these surfaces are generally inhospitable to ground cover. 

Access roads have been selected to avoid historic water races. However in the event that an 

historic water race must be crossed the race formation will be filled with suitable material. 

ii. Estimated earthworks "cut-only" volumes 

The "pessimistic" volume of earthworks associated with formation of the access roads, 

based on the preliminary investigations to-date, is summarised in Table 3.3.  As discussed 

in Section 2.3, the volumes presented represent the upper bound of materials excavated to 

waste, as a cut-to-fill approach will be adopted for design and construction of roads in 

gentle terrain.  These volumes will be refined as the detailed investigations and design 

progress. 
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Road (including secondary 

access roads) 

Approximate 

Length (km) 

Approx portion 

comprising upgraded 

existing tracks 

Cut only5 (m3) 

Pylon Road 12.2 96% 82,600 

Road C 13.3 63% 77,700 

Road H 21.9 67% 136,200 

Road L 26.0 54% 158,800 

Road M 32.8 58% 268,400 

Road N 7.8 81% 78,400 

Road R 5.3 80% 30,900 

Road S 3.9 81% 22,800 

Road T 3.5 87% 20,200 

Road U 7.6 69% 60,900 

Road V 11.4 51% 265,800 

Reservoir Road 4.8 99% 61,300 

Project Total 150 67% 1,270,000 

Table 3.3: Estimated Access Road Excavation Volumes 

Topsoil will be removed and stockpiled (generally at disposal sites or lay down areas) prior 

to road and platform excavation.  This material will be re-used to rehabilitate disposal sites 

and lay down areas.  Stockpile areas will be selected to avoid areas with significant 

stormwater runoff (refer Section 2.4).  It is envisaged that all other excess excavated 

material will be disposed of within site at selected disposal sites as described in Section 

4.2.4. 

4.2.2 Access Road Surfacing 

It is envisaged that an unsealed road comprising 200mm of basecourse over the central 5m 

of access road formation will provide an appropriate running surface for construction 

traffic given the relatively small volume of vehicles using the roads.  The outer sections of 

the road will receive approximately 100mm of basecourse, where required, to provide a 

running surface for the main crane. 

                                                      
5 Calculated volumes based on the assumption that earthworks will be undertaken on a cut-to-waste 

approach (see Section 2.3).  Actual excess excavated material will be lower given that a cut-to-fill approach 

will be applied during detailed design.  Topsoil not included in reported volumes as the material will be 

reinstated. 
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Initial geotechnical investigations indicate that basecourse material can be sourced within 

the project area from borrow areas as well as excavations for the access roads, working 

platforms and foundations.  Suitable excavated materials can be stockpiled at localised 

processing areas where a mobile crushing plant may be employed to produce the required 

grade of basecourse material.  Given the relatively flat terrain throughout the site, stockpile 

areas can be easily formed. 

In the event that there is a shortfall in basecourse material, it is envisaged that crushed 

aggregates will be purchased from local suppliers and imported to site.  Sources of 

basecourse material has been identified in Dunedin as well as in Kokonga. 

Where longitudinal grades of principal roads exceed 10%, it is envisaged that the 5m 

central portion of the road may be sealed to improve traction and reduce maintenance 

needs.  Any pavement seal is likely to comprise chip seal depending on the maintenance 

strategy developed during the detailed design stage. 

4.2.3 Turbine Platforms 

Whilst the maximum foundation base is expected to be approximately 16m to 20m in 

diameter, a larger flat area is required to accommodate the main tower and turbine erection 

cranes.  Drawing No. 71 shows generic requirements for a flat working platform. 

Platforms will be created by first stripping and stockpiling any topsoil, followed by 

excavation to create the platform area.  Once formed, a 100mm basecourse/hardcore layer 

is envisaged to provide a working surface.  Following completion of the works the 

platform area will be backfilled and revegated to the turbine tower to reduce any erosion 

potential and to re-establish the natural setting of the area. 

The volume of excavation associated with platform construction is summarised in Table 

3.4.  It is envisaged that any excess excavated material will be disposed of at the selected 

disposal sites described in Section 4.2.4. 
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Road Nos. of Turbines Cut (m3) 

Pylon Road6 3 2,400 

C 12 15,400 

H7 29 38,000 

L 33 46,700 

M 44 66,700 

N 9 15,500 

R 7 9,600 

S 6 9,100 

T 5 7,100 

U 11 16,500 

V 17 26,700 

Project Total 176 257,000 

Table 3.4: Estimated Turbine Platform Excavation Volumes 

Given the generally flat and broad terrain, a maximum excavation depth of 1.5m to 3m is 

typically required at the majority of sites to create the required platform area.  However, 

certain sites on more undulating terrain require excavation of up to 5m to create the 

required working platform area and/or to interface with the access road.  Table 3.5 

summarises approximate average and maximum turbine platform excavation depths 

where the maximum platform cut height is expected to exceed 3m. 

 

Approx. Cut Depth (m)  

Road Turbine 

Average Maximum 

H H8P8 2.8 5.0 

K6N6 2.8 5.0 

L0O0 2.3 4.0 L 

L7N7 2.8 5.0 

                                                      
6 Turbines K6M7, K0M5 and I3N4. 
7 Includes turbines H2N1, F9M3 and G4N5. 
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Approx. Cut Depth (m)  

Road Turbine 

Average Maximum 

N0T3 2.8 5.0 

O5U4 2.8 5.0 

Q5W9 2.3 4.0 

R1V6 2.3 4.0 

M 

R5V3 2.3 4.0 

L3S0 2.3 4.0 
N 

M8S4 2.0 3.5 

U U1V6 2.0 3.5 

V T5Z6 2.8 5.0 

Table 3.5: Turbine Platforms - Excavation Expected to Exceed 3m 

4.2.4 Disposal Sites 

During the earthmoving operation excess excavated material will be placed at disposal site 

locations to be selected during detail design/construction in accordance with the criteria 

outlined in Section 2.4.  In some locations material may also be utilised to aid localised 

shaping of the adjacent ground to blend in the construction works. 

The majority of disposal sites will occupy areas of tussock, pasture or bare land based on 

observations of the site.  The total area required to dispose of the "pessimistic" combined 

earthworks cut volumes, assuming a conservative average fill depth of 1.5m, would be in 

the order of 1,000,000m2. An initial exercise to assess representative disposal sites which 

meet the selection criteria indicates that the median disposal site would potentially occupy 

an area of between 2,000m2 and 30,000m2.  Given the landform and the fact that earthworks 

quantities are likely to be lower than the pessimistic value quoted and the sites are 

generally capable of holding greater than 1.5m depth of fill, the typical size of potential 

disposal sites are expected to be on the smaller side, with a likely median area of 

approximately 10,000m2. 

The ecological value of representative sites meeting the disposal site criteria has been 

assessed in the Assessment of Ecological Effects report prepared by Kingett Mitchell Ltd.  

The detailed design/construction team will consult landowners and other relevant 

stakeholders in the process of identifying and selecting the location of disposal sites in 

accordance with the process outlined in the Construction Environmental Management Plan 

(CEMP) (Appendix D).  The extent and fill depths for each site will also be confirmed on 
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the ground with landowners/relevant stakeholders prior to construction and included 

within the Supplementary Environmental Management Plan. 

It is expected that the following typical measures would be incorporated into the design 

and construction of the disposal sites, as appropriate: 

• Implement measures, described in the Assessment of Ecological Effects report, 

to clear valuable species from the earmarked disposal site where applicable. 

• Strip topsoil and soft materials from the ground surface and stockpile. 

• Bench slopes as required to key in fill. 

• Install subsoil drainage in the base of gullies with branches to areas of observed 

seepage, or prepare surface drains within and on the peripheral of the site to 

prevent erosion and mitigate run-off as applicable. 

• Compact the fill adequately to ensure sufficient strength for stability and 

minimise settlements. 

• Adopt an appropriate fill profile for stability by considering the nature of the 

material and proposed fill height.  The outer profile of the fill may vary between 

3H:1V to 2H:1V. 

• Surface of the fill will be formed to an even surface with adequate fall to 

provide surface drainage and minimise erosion.  Where necessary, surface 

collector drains may be provided and any such drains would have controlled 

outlets in stable locations clear of the fill and any areas of instability.  

• Where appropriate, surface cut off drains will be formed around the head of fill 

disposal sites.  Such drains are to have controlled outlets in stable locations clear 

of the fill area and any areas of hillside instability. 

• If deemed appropriate, shape final surface of the fill to blend into the landform. 

• The surface of the fill will generally be covered in topsoil (which has been 

previously removed and stockpiled) and vegetated with suitable and 

appropriate ground cover.  It is noted that some areas may be re-vegetated with 

grass. 

• Control measures, as discussed in Section 4.3.1, are to be provided for potential 

silt run-off during construction and until ground cover is established. 

4.2.5 Borrow Areas 

In view of the likelihood that locally won materials will be suitable for road construction, 

borrow areas will be established at suitable locations within the site to extract materials for 

basecourse and pavement construction.  Fill material may also be extracted where there is a 

shortfall of suitable material excavated from road construction. 

It is expected that the following activities and typical measures would be incorporated into 

the identification, design and operation of borrow areas, as appropriate: 



Project Hayes Construction Effects & Management Report 

   

 

5C0998.01  41 

• A general site appraisal by the design/construction team, in consultation with 

landowners and other relevant stakeholders, to identify suitable borrow areas in 

line with the CEMP. Ecologically sensitive areas and archaeological and/or 

geological significant features, as described in the road layout and disposal site 

selection (Section 2.3) will be avoided. 

• Detailed soil investigation involving deep boring and trial pits at identified 

locations to confirm suitability for material extraction. 

• Clearance of lifeforms of high ecological value as per disposal site preparation 

(Section 3.4). 

• Initial establishment of borrow area by site clearance followed by stripping and 

stockpiling topsoil. 

• Establishing mobile crushing plant. 

• Excavation, processing and stockpiling of materials. 

• Disposal of excess or unwanted materials at suitable  disposal site locations. 

• Mitigation to control run-off and sedimentation.  Control measures, as 

discussed in Section 4.3.1, are to be provided for potential silt run-off during 

operation and until ground cover is established after demoblisation. 

• Borrow areas to be reshaped to blend in with the surrounding terrain. Measures 

will be discussed and agreed with landowner. 

• On completion, topsoil (with material which has been removed and stockpiled) 

and revegetate as appropriate. 

Photograph F10 in Appendix F shows a rehabilitated borrow area that was established 

during the construction of the Loganburn Dam. 

4.2.6 Concrete Works 

Two foundation types may be utilised within the site depending on bedrock competency 

and the depth of any overburden.  These are a standard gravity pad or a rock anchor 

solution. 

Specific foundation details will be developed during the detailed design in conjunction 

with detailed geotechnical investigations and site specific testing.  Indicative reinforced 

concrete foundation concepts are illustrated in Drawing No. 71 in Appendix A.  The 

pessimistic volume of reinforced concrete associated with the gravity pad and rock anchor 

solution, respectively, is estimated to be approximately 650m3 and 200m3 per foundation. 

In order to provide an indication of resource inputs to the foundation construction a 

conservative scenario based on the use of standard gravity pad foundations at all sites has 

been adopted.  For each turbine base approximately 105 to 110 concrete trucks will be 

required to deliver 650m3 of concrete (based on a capacity of 6m3 per truck).  Over the total 
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project area this equates to approximately 115,000m3, or approximately 18,500 to 19,500 

concrete truck deliveries within the site. 

At these production volumes it is envisaged the contractor will establish an on-site 

concrete batching plant to minimise the number of truck trips on the public road network 

and increase efficiency, i.e. fewer larger lorries delivering cement and aggregate.  Such an 

approach on the Te Apiti wind farm project has demonstrated these benefits.  In addition, 

given the expanse of the site, concrete batching plants may be established at several 

locations throughout the site. 

As batching plants will be set up, it is likely that aggregates for concrete works will be 

sought from local suppliers. Aggregate supplies could be drawn from the central Otago 

and Dunedin regions. Quarry sites have been identified in Dunedin, Oamaru and near 

Cromwell which can supply sufficient aggregate supplies for the estimated demand shown 

in Table 3.7 below. Water supply for the batching plant may be achieved by the following 

means: 

• Abstracted from Loganburn Reservoir.  Consultation with Manitoto Irrigation 

Company Limited is currently on going. 

• Abstracted from streams or ponds within the site. 

• Abstracting from the Taieri River and delivering to site by tankers. 

• Purchasing potable water and delivery to site by tankers. 

It is estimated that 114,000 litres (114 m3) of water will be required for each 650m3 

foundation. 

Based on 176 gravity pad foundations, the following table indicates the average demand on 

resources over an estimated period of 16 months during turbine foundation construction. 

 

Concrete Component Estimated Demand (Turbine 

Foundations) 

Approximate Indication of 

Average Demand 

Cement  37,700 tons 4 x 23ton bulk carriers per day  

Sand and Aggregate 230,400 tons 23 x 25ton truck with trailer 

per day  

Water 20million litres 5 tankers (10,000 litre capacity) 

per day 

Table 3.7: Indicative Batching Plant Demand on Materials 
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Given the presence of a cement distribution centre in Dunedin and several ready-mixed 

concrete suppliers in the region (Holcim, Firth New Zealand and Allied Concrete) basic 

materials for the production of concrete are readily available in the region. 

It is envisaged that measures to contain any dust, spillage and wash down of plant or 

trucks will be outlined in the contractor’s management plan.  Such measures are likely to 

include cement storage within a silo, aggregate storage bins, a temporary concrete slab 

beneath the loading area and containment bunding around the plant. 

Photograph F9 in Appendix F shows a typical on-site batching plant from the Te Apiti 

wind farm project. 

4.2.7 Lay Down Areas 

It is likely that WTG components will be shipped to the harbour at Dunedin and delivered 

to the site by road transporters.  Lay down or stockpile areas will therefore be required for 

temporary storage of turbine components, as well as other materials such as electrical 

cables, ahead of installation.  This is to allow for sufficient components/materials to be 

stockpiled on site to meet the demand of construction crews as well as to accommodate the 

arrival of several large shipments of components.  It is also likely that the lay down areas 

will provide space for portable site offices, workshops, stores and other construction crew 

facilities. 

The optimum locations for lay down areas and storage capacity will be dependent on a 

more detailed study of the construction and installation sequences.  However relatively 

large flat areas suitable for lay down areas are available throughout the entire site. For 

example, two possible lay down areas are adjacent to Road H around Spillers substation 

and adjacent to Road C on the plateau west of Shepherds Hut. These are shown on 

photographs B26 and B27 respectively. 

Based on a component stockpile area of 2,000m2 per turbine8 (including allowances for 

access and cranage) and assuming turbines are shipped in batches of 15, it is estimated that 

the lay down and temporary office areas may require a cumulative platform area of 

approximately 50,000m2.  While the temporary offices and workshop may be placed in the 

same area, it is likely that stockpiling of materials will be at strategic locations throughout 

the site.  In this respect, several lay down areas will be prepared in contrast to a single area.  

Assuming that 5 platforms will be prepared, each lay down area will roughly measure 

100mx100m.  Given the relative flat and broad ridges in the area where turbines are 

located, space for use as lay down areas is readily available. 

Once appointed, the contractor will finalise the temporary office and lay down area 

requirements (depending on the strategy adopted in relation to stockpiling plant and 

materials on site).  Landowners and other relevant stakeholders will be consulted on the 

                                                      
8 Suggested allowance from turbine manufacturer as a rule of thumb.  Actual required area can be reduced 

based on an optimised delivery and storage strategy. 
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proposed locations for lay down areas prior to any physical works.  On completion of the 

works this lay down area will be stripped of any basecourse, re-topsoiled (with material 

which has been removed and stockpiled) and ground cover replanted as appropriate. 

4.2.8 Internal Cable Reticulation  

A 33kV internal cable reticulation system is required between the turbines and respective 

site substations.  These cables will generally be placed in trenches running along the 

formed access roads to connect turbines to the proposed substations.  However, in certain 

situations, some cables may be run across country or above ground to avoid hard ground 

or to achieve a more direct route back to each substation.  In general, overhead routes will 

only be adopted where the transmission line can be masked, or hidden from the skyline, in 

particular from Old Dunstan Road and Taieri River Valley. 

Typical trench dimensions could be 400mm to 600mm wide and 800mm to 900mm deep. 

Where two cables run along a common road trenches will be located on either side of the 

road. Where more than two cables run along a common road or route a minimum trench 

separation of 800mm will be maintained.  Where off-road routes are required, trenching 

operations may require a corridor of up to 8m depending on the number and type of 

cables.  Cable trenches will typically have a granular backfill to meet required thermal 

resistivity and engineered fill with pavement or topsoil (material which has been removed 

and stockpiled) layer above as appropriate. 

Where 33 kV overhead routes are employed, routes will be selected to follow the access 

road and existing tracks/fencing corridors where possible.  In the event a cross country 

route cannot be avoided, it is envisaged that overhead line construction will require the 

establishment of an appropriate corridor.  

Indicative cable trenching details are illustrated in Drawing SK2 in Appendix A. 

Photograph F8 in Appendix F shows a typical buried cable being constructed. 

4.2.9 Substations 

Five 220 KV substations will be required for connecting the WTGs to the transmission grid. 

It is envisaged that flat platforms will be required at each substation site. The substation 

names and indicative platform footprints for each substation are shown in the table below.  

Substation Name Indicative Footprint  

Spillers 76m x 85m 

Airstrip 105m x 155m 

Yards 105m x 155m 

Styx 120m x 160m 

Sluicings 270m x 110m 
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• Substation locations are illustrated on Drawing Nos. 501 to 516.  

We have assumed that each substation, with the exception of Sluicings, can move up to 

150m in any location from the locations shown on the drawings. We have assumed that the 

substation at Sluicings can move within a polygon area of approximately 360,000m2 (refer 

Drawing No 503 in Appendix A). This polygon area has been selected to allow for 

optimising earthworks in conjunction with the orientation of Sluicings substation with the 

incoming transmission lines from Spillers and Airstrip and the connection from Sluicings 

to the ROX-TMH 220kV line.   Detailed design work will determine the final location and 

extent of the platform and the layout of the structures within each substation.  The 

proposed Yards substation is presented in Drawing No. SK2 in Appendix A as an example 

of an indicative  layout of a typical substation. 

Although detailed geotechnical assessment of the site has not been undertaken at this 

stage, ground conditions are unlikely to present any problems for these substations.  Once 

the substation sites are established, the surrounding area that has been disturbed will be re-

vegetated as appropriate. 

The visual impact of the substations from Old Dunstan Road has been considered in 

selecting the location of each substation. For example Styx substation was initially located 

closer to Old Dunstan Road to minimise cable costs. However to reduce the visual impact it 

was relocated to its current position. 

Generally flat areas have been selected for each substation to minimise earthworks and 

utilise areas clear of gullies and watercourses.  

In summary, the following activities will be required at each substation site:  

• Construction, maintenance and use of a switchyard building for housing indoor 

switchgear, control panels, power supplies, battery chargers and so on. 

Approximate switchyard buildings dimensions have been provided for Spillers 

and Yards substations. The switchyard building will be located within the 

substation perimeter fence. These are shown in the table below.  

  

Substation Name Switchyard Building 

Dimensions (Approximate)  

Spillers 50m x 10m 

Yards 60m x 15m 

 

• Construction, maintenance and operation of a switchyard located within the 

climb/preditor/pest-proof fenced substation area. The dimensions of the 

switchyard for each substation will vary between substations. The approximate 
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switchyard dimensions have been provided for Yards substations shown in the 

table below. 

 

Substation Name Switchyard Dimensions 

(Approximate)  

Yards 125m x 50m 
 

Substation switchyards will typically include transmission line switchgear, circuit 

breakers, disconnectors, bus work and at least one transformer. For example at this 

stage it is proposed that Spillers substation will have one 95 MVA transformer and 

Yards substation will have two 100MVA transformers.  

The transformers will be oil filled, and the switchyard will be appropriately designed 

and bunded to retain any oil leakage and avoid any contamination of the stormwater 

runoff in the unlikely event of an oil spillage.  As such, it is envisaged that a low 

concrete bund will be provided around the transformer together with a concrete 

ground slab.  Oil-water interceptor tanks will be constructed below the bunded area to 

separate and collect any spilt oil from rainwater.  Switchyard equipment, transformers 

and switchgear will be mounted on concrete bases. Drawing No. SK4 in Appendix A 

shows an indicative layout of switchyard. 

• Construction of a services building for mainly maintenance activities to house a 

workshop, control room (for managing turbines) and amenities. The services 

building will be located outside the substation perimeter fence. 

• Construction of a boundary fence (approximately 1.2m high wire mesh) around 

the perimeter of the substation site and an internal 2 metre high wire mesh 

security fence at a distance of 10m within the boundary fence.  

The switchyard buildings will be serviced in the following manner: 

• Water supply: It is likely the building will rely on a rainwater collection system 

with on-site storage tank or tanks. 

• Sewerage: Any foul water will be directed to a septic tank located within the site 

area.  Foul water flows are expected to be minimal, being generated from a 

single toilet, washbasin and kitchen area.  Flows are likely to be managed easily 

by the soakage field contained within the site.  Prior to design a soakage test 

will be undertaken to confirm the size of soakage field required. 

• Stormwater: Runoff is expected to be minimal given the intention to collect 

rainfall runoff. Excess rainwater will be directed on to land/adjacent 

undisturbed areas. 
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4.2.10 Transmission Lines Between Substations 

The 220kV overhead transmission line easement corridor between substations is shown on 

Drawing No. 550 In Appendix A. The transmission line easement corridor is approximately 

680m wide.  

The layout of the substations and connecting transmission lines are best described as two 

radial connections to the central Sluicings substation. The two radial connections are: 

• Spillers –Sluicings 

• Styx-Yards-Airstrip-Sluicings 

The proposed alignment between substations has been determined based on the following 

criteria: 

• Avoiding high ground and ridges to reduce visual impact  

• Maintaining a minimum distance of 190m from WTGs. 

• The construction of the overhead transmission lines will involve excavation, 

concrete foundation works, backfill with soil or concrete to ground level and 

then installation of poles and subsequent backfilling of the excavation with soil 

or concrete as appropriate.  Overhead electrical conductors will be installed 

upon completion of the installation of the structures. 

• It is envsagedthat the vast majority of transmission line supports will be poles 

except in specific locations  (for example extreme gully crossings requiring long 

transmission line spans) where lattice towers may be used.  

• The height of poles (including lattice towers if required at specific locations)  

will be in the range of approximately 36 to 45m high.  

Photograph F12 in Appendix F shows the transmission line at supported by poles at Te 

Apiti. 

4.2.11 Connection to ROX-TMH 220kV Line 

Double circuit overhead lines will be provided to feed power from the Project Hayes wind 

farm via the Sluicings substation to the Roxburgh -3 Mile Hill 220 kV ROX-TMH line.  It is 

envisaged that the overhead connection will be supported on poles (or lattice towers) 

similar to those between substations or the type on the existing ROX-TMH line. 

The indicative alignment of the double circuit overhead lines is indicated in Drawing 

No.SK3 in Appendix A.   

Construction of the double circuit overhead lines will involve excavation, concrete 

foundation works, backfill with soil or concrete to ground level and then installation of 

poles (or lattice towers) and subsequent backfilling of the excavation with soil or concrete 
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as appropriate.  Overhead electrical conductors will be installed upon completion of the 

poles. 

4.2.12 Meteorological Masts (Wind Monitoring Towers) 

Three wind monitoring towers up to approximately 100m in height will be installed on the 

site to provide wind data for operational purposes. These will be similar to the two existing 

80m wind towers located near road C and the intersection of Pylon Road and Old Dunstan 

Road.  

The wind towers are likely to comprise a steel truss structure on a concrete foundation pad 

of approximately 8.6m x 8.6m x 1m thick. Guyed mast towers are also a potential 

alternative to the lattice tower.  Potential wind monitoring tower sites (near Spillers Hill, 

Soutra Hill and a third site in the northwest corner of the northern area) are shown on 

Drawings No. 503, 504 and 506.  Indicative wind monitoring tower details  of a lattice 

tower and guyed tower mast are presented in Drawing No. SK5 and SK6 in Appendix A. 

The positions of the wind monitoring towers are determined by the location of the WTGs 

and it may be necessary to reposition the wind monitoring tower(s) within a 150m radius 

of the indicated placement area. 

Construction of the towers will require the preparation of a flat working platform of 

approximately 12m x 12m to accommodate a crane and other construction vehicles.  The 

sites as indicated have been selected in view of their relatively gentle grades in order to 

minimise earthworks.  Working platform preparation and rehabilitation is envisaged to be 

similar to that for turbine platforms (but minor in comparison) as described in Section 3.2.3. 

4.3 Discharges  

4.3.1 Erosion, Sediment and Dust Control 

It is recognised that the construction of the Project Hayes wind farm will require extensive 

earthworks over a large area.  However the potential impact from erosion, sediment run-

off and dust emission is likely to be minor given the large catchment areas relative to the 

much smaller area of proposed disturbance as well as the predominance of schist of 

reasonable quality in the site. Photograph B23 in Appendix B shows a close up view of 

weathered schist exposed by a sidling cut along Pylon Road. 

Nevertheless, one of Meridian’s prime objectives for the construction of the Project Hayes 

wind farm is to ensure that potential adverse effects on the environment from any erosion, 

or sediment and dust discharges is minimised.  To achieve this Meridian will: 

• Make environmental management a core consideration in the management 

process 

• Ensure a partnership approach between Meridian and the contractor(s) 

• Ensure adequate resourcing of environmental management activities 
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• Undertake monitoring and auditing of the project works to determine the 

effectiveness of the environmental management activities being undertaken 

The following outlines the approach that Meridian will implement to mitigate impact of 

construction activities on the environment. 

a) Contract Requirements 

The construction contract will place specific responsibilities on the contractor for 

environmental management.  The contract will require the contractor to: 

• Comply with resource consent conditions 

• Take all necessary measures to ensure no adverse effects from dust discharges 

• Attend environmental compliance meetings 

• Ensure all plant and equipment is clean and well maintained 

• Foster an environmentally responsible attitude on behalf of the contractor and 

his employees 

• Comply with the Construction Environmental Management Plan (CEMP) and 

Supplementary Environmental Management Plans (SEMPs).Refer to Appendix 

D for details on the CEMP and SEMPs process. 

• Follow Meridian’s Accidental Discovery Protocol of artefacts or remains of 

archaeological or cultural remains 

b) Erosion, Sediment and Dust Control Plans 

The main tool for the avoidance or mitigation of potential adverse effects from erosion, 

sediment and dust discharges is the preparation and implementation of SEMPs for each 

major component of the work.  There are four steps in preparing and implementing each 

SEMP: 

i. Plan Preparation 

Separate SEMPs will be prepared for specific locations and activities (as outlined in the 

CEMP). To get construction underway as soon as possible, plans for partial sections of 

works may be prepared. 

The first stage in plan preparation will be a walk over of the area to be covered by the 

plan.  The walk over will involve the contractor, Meridian’s Construction Manager, the 

Engineer to the contract, Environmental Advisor, and Central Otago District Council 

and Otago Regional Council representatives (for some components).  The purpose of 

the walk over is to identify the measures needed for minimising erosion and sediment 

generation, e.g. cut off drains and treatment options for storm water runoff such as silt 

ponds, grit traps, etc.  Based upon these discussions a draft SEMP will be prepared by 

the contractor assisted by either Meridian or Meridians’s Environmental Advisor. 

The SEMP shall include the following: 
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• A method statement covering: 

~ health and safety matters 

~ construction method 

~ monitoring 

~ contingencies 

• A plan or series of plans showing 

~ spoil areas to be used 

~ cut off drains 

~ culverts 

~ surface water control works 

~ silt ponds 

~ any other sediment control measures 

• Inspection and reporting schedule particularly in responses to adverse weather 

conditions 

• A list of maintenance activities 

• In addition the SEMP will cover revegetation requirements, storage and 

handling of fuel and management of waste. 

ii. Review 

The draft SEMPs will be submitted to both Central Otago District Council and Otago 

Regional Council as well as Meridian's engineer for review.  Comments from the 

review will be provided to the contractor who will finalise the plan.  The final plan 

will be provided to the regional and district councils for their information and to 

satisfy any resource consent requirements. 

iii. Implementation & Monitoring 

Implementing the SEMPs will be the responsibility of the contractor.  Where required 

the cut off drains, silt ponds and other similar works will be installed in advance of 

earthworks commencing. 

Meridian’s Construction Manager will monitor the implementation of the SEMPs on a 

daily basis. 

The construction works will be monitored on a regular basis by Meridian or 

Meridian’s advisors.  The frequency of this monitoring will be dictated by the work 

programme.  A summary of the inspection will be copied to the Meridian's engineer. 



Project Hayes Construction Effects & Management Report 

   

 

5C0998.01  51 

Work will only commence once a Meridian’s construction manager is satisfied that 

appropriate measures to avoid potential adverse effects are in place or planned to be 

implemented. 

iv. Auditing 

Ensuring an audit of compliance with the SEMPs will be the responsibility of 

Meridian’s Construction Manger.  It is proposed the audit will involve an inspection of 

site works and a meeting that involves the contractor, Meridian’s Construction 

Manager and Environmental Advisor.  Central Otago District Council and Otago 

Regional Council would be invited to be part of this audit process. 

A programme for the audit meetings will be set once the construction programme is 

known. 

Any recommendations resulting from the audit process will be recorded and used to 

modify the current and subsequent SEMPs. 

(c) Reporting 

Initially a weekly report shall be prepared by the contractor to identify the erosion, 

sediment and dust control activities undertaken and a comment on their effectiveness and 

identifying any improvements which are required.  This report will be reviewed by 

Meridian's engineer. The reporting timetable will be reviewed on an ongoing basis as the 

project progresses.  

4.3.2 Permanent Stormwater Run-off 

i.  Access roads 

Stormwater runoff control through cut sections of road will consist of unlined open side 

drains at the base of each cut.  Depending on the ground conditions at any steep sections of 

access road, there may be a need to incorporate short lengths of concrete lining to limit 

erosion.  On steeper sections, it is envisaged that stormwater flow velocity will be 

controlled (to minimise scour) with the use of rip-rap dissipaters or other similar devices. 

Water from the side drains will be discharged by either 300mm (approximately) diameter 

culverts under the access roads and fluming to gullies, or by fluming direct to gullies as 

appropriate.  Given that the access roads are generally located at the upper reaches of 

catchment areas, water from most side drains will be discharged on to land in dry gullies.  

However, where existing streams are present, such as that indicated by existing culverts, 

water will be discharged into the stream. 

Riprap or other similar stabilisation measures will be utilised at points of discharge.  The 

position and intervals of the culverts will be determined during detailed design.  The aim 

is to retain run-off within the existing natural catchment area. 
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ii.  Turbine platforms 

Given the general nature of platform areas (e.g. small areas at the top of catchments), no 

particular permanent stormwater drainage measures are envisaged other than ensuring 

that platforms are backfilled with top soil with a slight cross fall, and vegetated with 

ground cover to mitigate erosion.  Stormwater will run off platform areas directly on to 

land/adjacent undisturbed areas. 

iii.  Disposal sites and lay down areas 

The proposed treatment for disposal sites is discussed in Section 2.4.  Finished ground 

profiles will be shaped to ensure that natural drainage paths are maintained.  On 

completion of construction, these sites will be re-topsoiled (with material which has been 

removed and stockpiled) and re-vegetated as appropriate with run off direct into land on 

adjacent catchments. 

Lay down areas will have a general crossfall, allowing stormwater run off in the direction 

of the general slope of the land.  Sedimentation and erosion control measures as described 

in Section 4.3.1 will be applied.  On completion of construction, lay down areas will be 

rehabilitated in the same manner as disposal sites. 

4.4 Culverts at Stream or Gully Crossings in the Core Site 

Culverts to stream crossings, which will be upgraded, have been identified along the 

existing tracks.  These are  primarily located at valley crossings along Pylon Road. 

The intact condition of the existing culverts along Pylon Road suggests that the existing 

culverts are appropriately sized.  In this respect, existing culverts will be upgraded by 

replacing existing pipe or box culverts with similar sized concrete pipe culverts. 

Photograph B20 in Appendix B shows an existing culvert crossing on Pylon Road. 
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Road/Location 

Approximate 

Size of Existing 

Culverts9 

Indicative Size of 

Replacement 

Culverts 

Approximate 

Catchment (Ha) 

Pylon Road 

Shepherds Hut Creek 
4/1200mm dia 4/1200mm dia 1022 

Pylon Road 

small stream approx. 

300m west Shepherds Hut 

Creek 

3/600mm dia 3/750mm dia10 282 

Pylon Road 

by remnant of stone hut 

approx. 400m east of Old 

Sluicing Area 

2/900mm dia 

1/1050mm dia 

1/1200mm dia 

4/1200mm dia 829 

Pylon Road 

at Old Sluicing Area 

(2 crossings) 

1/600mm dia 

1/600mm dia 

1/600mm dia 

1/600mm dia 
57 

Old Dunstan Road 

Approx. 1.1 km from 

Pylon Road 

2/900mm dia 2/900mm dia 3040 

Old Dunstan Road 

By Howells Hut 
4/1950mm dia 4/1950mm dia 370 

Reservoir Road 

 
1/700mmdiasteel 1/750mm dia11 47 

Table 3.8: Core Site Existing Culvert Details 

There are no new stream crossings envisaged, given the layout of the access roads.  

However, where new culverts are required per the detailed design (consequent to 

adjustment of turbine/access road within a 150m radius placement area), culverts will be 

sized for a return period of 5 years with an allowance for overtopping for longer return 

periods.  Based on this design criteria, the required culvert sizes are indicated in the 

following table.  The final size of the culvert, where required, will be determined during 

the detail design stage.  Indicative culvert details are presented in Drawing No. 61 in 

Appendix A. 

 

                                                      
9 Preliminary analysis suggests that all tabulated existing culverts have been sized for Q100 with the exception 

of the small stream approx. 300m west Shepherds Hut Creek, which appear to have been sized for Q10. 
10 Indicative replacement culvert size based on Q100 for a consistent approach, instead of existing which 

appears to be sized for Q10. 
11 Replace with 750mm dia concrete if length of existing culvert is inadequate 
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Catchment Area 
Estimated Size of Culvert (Q5 with allowance for 

overtopping for longer return periods) 

0.5km2/50Ha Single 450mm dia concrete pipe 

1km2/100Ha Twin 450mm or single 600mm dia concrete pipe 

Table 3.9: Estimated New Culvert Sizes 

Culvert installation will involve excavating the existing track and removing the existing 

culvert as applicable, bed preparation, laying of pipe culverts, construction of headwalls 

and backfilling/compaction.  The respective stream will be temporarily diverted, as 

appropriate, during culvert construction. 

In summary, construction methodologies for culverts as well as all other works within the 

vicinity of a watercourse will be undertaken based on the following principles: 

• New culverts will be designed to take flood flows (5 year event) with secondary 

flow paths created for greater events or to deal with culvert blockage from 

floating debris 

• Culverts will be designed to ensure no impediment to the existing fish passage 

where applicable 

• Suitable run-off controls will be installed to minimise discharge of sediment to 

stream including diverting runoff from disturbed areas 

• Minimise area of disturbance 

• Stage works to minimise work in stream bed 

• Works will be undertaken in the dry with temporary stream/watercourse 

diversion to minimise the generation of sediments 

• Removal of all construction materials on completion of the works 

• Not using any materials that may be toxic to aquatic ecosystems 

• All exposed areas of soil shall be stabilised against erosion by re-vegetating or 

other methods 

• No storage or refuelling of machinery in a location that could lead to a spill to 

the watercourse.  

As new access roads are generally close to or on ridge tops where the terrain is relatively 

gentle, new roads generally do not cross any streams (ephemeral or perennial) or dam any 

gullies.  In this regard, specific culverts to cross streams or gullies are generally not 

required on new roads. 
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4.5 Other Proposed Activities 

4.5.1 Detailed Geotechnical Investigations 

As part of the detailed design investigations there will be a need to undertake more 

comprehensive site investigations and testing.  Types of intrusive testing that are likely to 

be employed include: 

• Trial pits and borehole investigations in the vicinity of potential borrow areas, 

large cuts, embankments, and at turbine sites. 

• Borehole and possible rock anchor pullout tests to confirm detail design 

assumptions for turbine foundations. 

4.5.2 Rehabilitation of Abandoned Existing Tracks 

It is likely that some existing tracks, being supplanted by new and wider access roads, may 

be abandoned.  The initial existing stretch of Pylon Road off Old Dunstan Road is one such 

section of road which has been identified in this respect.  Another may be along Pylon 

Road at the crossing of the Great Moss Swamp stream (2.5km west of Shepherds Hut 

Creek). 

These tracks may be filled with excavated material, topsoil (with material which has been 

removed and stockpiled) and subsequently planted with suitable and appropriate ground 

cover.  The option to rehabilitate these tracks will be discussed with respective landowners 

during the detail design stage. 

In rehabilitating the abandoned tracks, the upper portion of existing cut may need to be 

benched to provide sufficient working space for earthmoving and compaction plants.  

Loose material that may be present on the existing track will be removed or compacted as 

appropriate before fill is introduced.  Where required, sub-soil drains will be installed at 

any areas of identified seepage. 

Fill will be appropriately shaped to ensure effective rainwater run-off as well as to blend 

into the surrounding landscape.  The surface of the fill will be finished with topsoil (with 

material which has been removed and stockpiled) and re-vegetated with ground cover. 

4.5.3 Controlled Blasting 

Based on visual inspection of the site, together with the preliminary geotechnical appraisal, 

it is envisaged that the necessary excavation may be achieved by mechanical means 

through a combination of hydraulic excavators, large dozers with ripping attachments, and 

motor scrapers. 

In the event that harder material (particularly moderately/slightly weathered or intact 

rock) is encountered it may be necessary to utilise controlled blasting operations to achieve 

economic working rates.  This view has been based on visual inspection of existing cuts, 
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feedback from a contractor for a similar project together with input from the Te Apiti 

implementation team. 

If employed, it is anticipated that small amounts of explosives will be used to break up 

rock masses into more manageable pieces.  Rock drilling to plant the explosives will also be 

required.  Management measures and methodologies for controlled blasting operations 

will be documented in the contractor’s management plan in advance of any work 

commencing.  This will set out management measures, OSH requirements, blast design, 

methods, site protocols, warning systems, and noise monitoring requirements as required 

under current HSNO Regulations. 

Given the remote setting of the site and the limited use proposed for blasting, noise 

impacts of controlled blasting operations are expected to be insignificant. 

4.5.4 Dewatering 

Preliminary geotechnical investigations suggest that the ground water level is moderate to 

deep throughout the site and therefore it is highly unlikely ground water will be 

encountered during any excavation activity, in particular excavating turbine foundations. 

However in the unlikely event that  groundwater is encountered during excavation one or 

both of the following dewatering techniques will be used: 

• A series of boreholes will be sunk around the perimeter of the excavation to 

temporarily lower the ground water level in the vicinity of the excavation for a brief 

period until construction work is complete. The water from the boreholes will be 

collected in a silt trap and flumed directly into adjacent gullies.  

• A ring trench will be formed at the base of the excavation leading to a silt trap 

where collected ground water will be flumed directly into adjacent gullies.  

Both dewatering technigues, if required, will be  employed for a short time frame.  In 

addition environmental control measures, under the framework of the Construction 

Environmental Management Plan (CEMP) and Supplementary Environmental 

Management Plans (SEMPs), will be adopted and will ensure that adverse effects of any 

erosion or sediment on the environment are minimised. 

4.6 Geotechnical Risk 

Access roads and turbine locations have been developed based on the criteria as outlined 

in Section 2.  In general, access roads and turbines have been located to avoid steep and 

soft areas. 

Slopes in the project area have generally been observed to be stable.  In view of such 

observations of the site and based on the presently available geotechnical information, the 

risk of landslides or large scale soil movement is considered negligible.  This preliminary 

assessment of slope failure risk is also affirmed by the shallow depth of surficial soils 
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overlying the more stable (barring bedding planes) bedrock, and the generally gentle 

terrain at the site. 

The risk of failures of proposed cuts for access roads and platforms is also considered very 

low based on the presently available geotechnical data and in view of the observed rock 

material in which the cuts will most likely be made.  This conclusion is also supported by 

the stability of existing track cuts in weathered material up to 1.5H:1V and 4m in height.  

Where the geology permits, steeper 1H:4V cuts may be adopted. 

Turbine foundations are unlikely to be affected by slope instability or soft ground, as 

WTGs will have an approrpiate setback from any slopes/damp areas and foundations will 

generally be founded on the shallow bedrock.  The stability of the excavated platform is 

not considered to be critical as it is likely to extend into bedrock. 

Whilst turbines have been placed to avoid damp areas, access roads may need to be placed 

across damp areas.  Under such circumstances, the road is expected to be constructed on a 

low embankment.  Embankment stability is not expected to be an issue given the shallow 

topsoil.  If necessary, soil improvement measures, such as dig-out and replace or 

surcharging to consolidate the substrate can be employed. 

Detailed geotechnical investigations at the detail design stage and on-site assessment 

during construction will be undertaken to confirm the above preliminary conclusions and 

to establish appropriate cut slopes around the road network.  It is recognised that some 

ongoing maintenance of steeper cut slopes may be necessary during the life of the Project 

Hayes wind farm. 
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5 Indicative Construction Methodology, Noise and Lighting 

5.1 Indicative Construction Methodology 

The project implementation timeframe, based on experience from other wind farm projects 

(Te Apiti and White Hill) is likely to be in the order of 5 years depending on the 

sequencing adopted and weather conditions (assuming a winter break of between 3 to 5 

months each  year).  

The initial construction priorities are likely to focus on civil earthworks for the key access 

routes (Old Dunstan Road, Pylon Road, Roads C, C4, H, L and so on), platforms and 

substations . Following on from the initial construction phase the construction priorities are 

likely to focus on turbine foundation construction and erection as well as civil earthworks 

on the remaining access roads sequenced over the project implementation timeframe. The 

likely sequence of construction for the site is: 

• Site mobilisation including establishment of temporary site offices, workshops, 

stores and other facilities. 

• Installation of erosion & sedimentation control measures. 

• Upgrade key access routes to core sites 

• Preparation of initial disposal sites and haulage routes.  Haulage routes will 

typically follow the proposed access routes and existing access tracks, as 

appropriate. 

• Access road excavation and formation with any surplus cut material 

transported, placed and compacted at disposal sites. 

• Upgrading of existing culverts. 

• Preparation of lay down areas and substation platforms. 

• Incremental construction of substations. 

• Construction of overhead connections to existing transmission lines. 

• Cranage and turbine platform construction (given the high standard of tracks, 

some of these could be commenced at an earlier stage). 

• Progressive excavation and construction of reinforced concrete turbine 

foundations, as platforms become available. 

• Cut/fill slope and disposal site rehabilitation (this will be undertaken on a 

progressive basis). 

• Progressive installation of internal transmission network (cables) typically along 

the line of formed access roads, or across country as appropriate. 

• Progressive delivery of turbine towers and generators. 

• Progressive installation and commissioning (turbines and substations). 
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• Removal of temporary services and site offices, lay down area rehabilitation and 

general site reinstatement.  

Figure 5.1 below shows an indicative project implementation timeline over a 5 year period 

with broad construction activities illustrated and an allowance for an average 4 month 

winter break period.  

Site Establishment/Civil 

Mobilisation

Civil Earthworks/Roading

Concrete Batching

Substation & O/H Transmission 

Construction 

Turbine Foundation Construction & 

Turbine Installation

Turbine Commissioning

Site Rehabilitation

End Project

Year 1

Winter 

Break

Construction 

Period

Construction Activity
Year 2

Construction 

Period

Winter 

Break

Year 3

Construction 

Period

Winter 

Break

Year 4

Construction 

Period

Winter 

Break

Year 5

Construction 

Period

Winter 

Break

 

Figure 5.1 Indicative Construction Timeline 

5.2 Construction Noise 

Typical plant likely to be employed for the construction work may include: 

• Hydraulic excavators 

• Scrapers and dump wagons 

• Bulldozers (with ripping attachments) 

• Mobile crushers for processing basecourse 

• Main and assistant turbine erection cranes (400 ton and 200 ton cranes 

respectively) 

• Graders and rollers 

• On-site batching plant with concrete mixer trucks 

• Portable generators 

• Drilling rigs for detailed geotechnical investigations, possible installation of 

rock anchors and testing. 

Contract documents for the construction works will require a noise management plan in 

accordance with NZS 6803:1999 to manage noise emissions from construction activities 



Project Hayes Construction Effects & Management Report 

   

 

5C0998.01  60 

involving the above types of plant and activities. Given the remote setting of the site, noise 

effects from construction activities are expected to be insignificant. 

5.3 Lighting and Night Works 

Given that the site is generally inaccessible during winter, it may be necessary to continue 

construction work after sunset during warmer times of the year so that general progress is 

not impeded. 

In addition, since the site is relatively remote, it is also possible that certain works may take 

place at night (outside regular working hours).  In this respect, it is envisaged that work 

may progress on a 24 hour basis for turbine sites and access roads remote from any 

dwellings whilst complying with the recommended noise limits at any neighbouring 

dwellings. 

Where works after sunset or night works are permissible, portable lighting rigs will be 

employed.  Given the remote location of the site, it is unlikely that lighting or night works 

will be prominent or significantly noticeable beyond the site boundary. 

5.4 On Site Project Office and Other Construction Facilities 

The location and layout of the temporary site offices, workshops, stores and other 

construction facilities such as the concrete batching plants will be determined following 

further detailed investigations of the construction and installation strategy.  Given the scale 

of the project it is likely there will one main site project office with several smaller satellite 

site offices throughout the project area.  

An indicative main site office layout, based on the White Hills wind farm project, is shown 

on Drawing No.SK7 titled Indicative Site Office Facilities Layout which is included with 

this document. This drawing shows the indicative likely dimensions and layout of the 

proposed structures which make up the site office facilities including a lay down area. In 

general the site office structures (including the satellite site offices) will comprise single 

storey sandwich panel prefabricated structures. These structures are typically 2.8m high 

(not including the footings) and come in two standard colours green and white. Allowance 

has been made for a communication mast (approximately 6m high), diesel generator and 

diesel fuel tank. The diesel generator and fuel tank will be located in a bunded area to 

retain any fuel leakage. Sewerage and waste water will be directed to a holding tank and 

removed off site. At completion of the construction phase these temporary buildings will 

be removed off site. 

Given the site offices are low in height and neutral in colour the visual impact will be 

minimal.  

It is envisaged that the contractor will require an on-site concrete batching plant to 

minimise the number of truck trips on the public road network and increase efficiency. 

Additionally given the expanse of the site, concrete batching plants may be established at 
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several locations throughout the site. Photographs F9 and F9a in Appendix F show the 

concrete batching plant established at Te Apiti at an existing quarry and illustrates an 

indicative layout and the structures which comprise a typical concrete batching plant 

proposed for this project.  

The likely structures and facilities which comprise a typical concrete batching plant 

including indicative dimensions are: 

• Control room and storage building (6m long, 2.8m high, 2.4m wide) 

• Prefabricated office and amenities structure (4.8m long, 2.8m high, 3m wide) 

• Mobile batching plant unit which includes, but is not limited to, hoppers, 

aggregate storage bins, compressor, cement silos and conveyors (18m long, 4m 

wide, 7m high (highest point)) 

• Additional cement storage silo (6m long, 2.4m wide, 2.4m high) 

• Water tank  

• Aggregate stockpile area (50m x 20m) 

Concrete batching plants occupy a relatively small area for a relatively short duration of 

the construction period as the plant is only on site during the foundation construction 

stage of the construction programme. In this respect the visual impacts are minimal and 

short term. It should be noted that the plant in Photograph F9a was sited at an existing 

quarry which accounts for the exposed quarry workings to the right of the picture. 

On completion of the works the site office areas and batching plant areas will be stripped 

of any basecourse, re-topsoiled (with material which has been removed and stockpiled) 

and ground cover replanted as appropriate. 
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6 Summary/Conclusion 

Construction of the civil works elements for the Project Hayes wind farm will require 

excavation; disposal site creation; on-site extraction; crushing and processing of basecourse 

pavement materials; water abstraction at suitable sources; construction of culverts; 

substation and transmission line construction; internal site cable trenching and placement; 

concreting works and site regeneration. 

Effects of construction and measures proposed to mitigate these effects are summarised as 

follows: 

 

Seismic risk - In view of the area's low seismicity the seismic risk is 

considered low.  There are no known active faults within the 

project area. 

General terrain and 

cut slope stability 

(roads and turbine 

platforms) 

- Natural slopes and existing cuttings in the project area are 

generally observed to be stable.  In this respect and based on 

the gentle rolling terrain on which most of the development 

will take place, the risk of landslides or large scale soil 

movement is considered low. 

Damp (soft) ground is not expected to be an issue as turbines 

and roads have been placed to avoid these areas. 

Typical cut slopes to form roads and platforms are not 

expected to exceed 7m in height.  Extreme cut heights of 

between 7m and 16m account only for approximately 1% of 

the total road length in the core site area (1.3 kms).  Based on 

materials observed on site, cut slopes of 1.5H:1V to 1H:4V 

are expected to be stable. 
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Road and turbine 

platform surfaces, 

including Old 

Dunstan Road 

between Bridge 

DCC71 and Road U 

 A layer of basecourse will be provided to roads and 

platforms during construction.  At steeper road sections, a 

sealed pavement may be provided.  This will provide a clean 

running/working surface as well as minimise erosion. 

Turbine platforms will be rehabilitated with appropriate 

ground cover after construction. 

During the detailed micrositing/investigation and design 

stage, access road alignments and turbine positions will be 

refined to optimise the design and suit terrain/geotechnical 

conditions.  In this regard, it is recognised that it may be 

necessary to reposition turbines within a 150m radius 

placement area, with adjustments to the access road to suit. 

Disposal sites and 

lay down areas 

- Disposal site selection and design will follow a structured 

approach, as suggested in this report and will take place 

under the framework of the Construction Environmental 

Management Plan (CEMP) and Supplementary 

Environmental Management Plan (SEMPs). Given the 

landform, there is sufficient disposal site capacity to 

accommodate the "pessimistic" earthworks cut volume. 

Some potential disposal areas and lay down areas will 

involve the removal of existing topsoil and vegetation. The 

measures outlined in this report will ensure that these 

disposal sites and lay down areas are blended back into the 

existing environment following their rehabilitation. 

Concrete works - In the likely event that on-site batching plants are deployed, 

a management plan to outline measures to contain any dust, 

spillage and wash down of plant or trucks will be developed 

by the works contractor.  Such measures are likely to include 

cement storage within a silo, aggregate storage bins, a 

temporary concrete slab beneath the loading area and 

containment bunding around the plant. 

Preliminary discussions with local engineers, contractors and 

material suppliers suggest that raw materials for concrete 

production should be readily available. 

Discussions with Manitoto Irrigation Company Limited are 

currently underway to abstract water from Loganburn 

Reservoir for construction purposes. 
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Internal 33 kV cable 

reticulation 

- Most, if not, all 33 kV cables will be installed under the 

access roads.  As trenching works are typically undertaken 

within the road corridor, underground cabling is not 

expected to cause any additional land disturbance. 

Overhead transmission may be used for portions of the 

internal reticulation under exceptional circumstances.  

Routes will be selected to follow access roads, existing tracks 

and fencing corridors where possible. 

Substations - Appropriate substation design such as bunding and 

interceptor tanks will ensure, in the unlikely event of 

transformer oil spillage, that the risk of oil discharge is low. 

Sewerage and waste water from the switchyard building will 

be directed to a septic tank.  Flows are expected to be low. 

Transmission lines 

between substations 

 The proposed alignment of the transmission lines between 

substations has been determined to avoid high ground and 

ridges to reduce visual impact. 

Connection to ROX-

TMH 220kV line 

- Works to install the overhead transmission poles are 

expected to be confined to existing tracks wherever practical. 

The construction effects of the connection to ROX-TMH 

220kV line on undisturbed land are expected to be minor and 

similar in nature to the effects of installing the transmission 

lines between substations. 

Meteorological 

masts (wind 

monitoring towers) 

- The preparation and rehabilitation of working platforms 

necessary for the construction of the towers are expected to 

be similar to the turbine platforms but minor in comparison. 

It is recognised that it may be necessary to reposition wind 

monitoring tower within a 150m radius placement area, 

given that wind monitoring tower locations are dependent 

on turbine placement. 
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Erosion, sediment 

and dust control 

- Impact from erosion, sediment run-off and dust emission is 

likely to be minor given the large catchment areas relative to 

the much smaller area of proposed disturbance as well as the 

predominance of schist of reasonable quality in the site. 

Nonetheless, the adoption of environmental control 

measures under the framework of the Construction 

Environmental Management Plan (CEMP) and 

Supplementary Environmental Management Plans (SEMPs), 

will ensure that adverse effects of any erosion, or sediment 

and dust discharges on the environment are minimised. 

Permanent 

stormwater run-off 

- Appropriate roadside drainage design employing measures 

such as fluming and riprap will reduce the risk of scouring 

and erosion.  Roadside drains will generally discharge on to 

land.  However, roadside drains may discharge into existing 

streams (ephemeral or otherwise) if located nearby. 

Measures as described in this report to mitigate stormwater 

run-off from turbine platforms, disposal sites and lay down 

areas will ensure that natural drainage paths are maintained 

and erosion minimised.  As platforms will be graded to the 

fall of the land, runoff will generally discharge directly into 

undisturbed land. 

Replacement of 

existing culverts 

- In general, measures will be undertaken in the design and 

construction of replacement culverts to ensure minimal 

disturbance to any stream. 

New culverts to replace existing culverts (where required) 

will be sized appropriately for the design flow and detailed 

to minimise the risk of scouring and erosion at the 

inlet/outlet.  A similar approach will be undertaken to 

replace any other existing culvert found during detail 

design/pre-construction survey. 

As most new roads are close to or on ridge tops, new roads 

generally do not cross any streams or dam gullies.  Where 

natural flow paths are affected by new roads, appropriate 

cross culverts will be provided to ensure that drainage paths 

are maintained. 
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Construction noise - Appropriate requirements will be incorporated into the 

construction works documents to manage noise emissions 

from construction activities, including, but not limited to, 

preparation of a noise management plan in accordance with 

6803:1999 to manage emissions from construction activities.  

Noise impacts from construction operations are not expected 

to be significant given the remote location of the site. 

Lighting and night 

works 

- In view of remote location of the site, portable lighting 

employed to allow activities after sunset is not expected to be 

prominent beyond the site. 

It is recognised that works to create the Project Hayes wind farm will result in visual 

cuttings, soil disturbance, vegetation clearance as well as associated discharges to land and 

water.  However, most of the construction effects are short term as opposed to long term,  

and potentially adverse effects resulting from such construction effects can be mitigated by 

the approach to design/construction and application of measures identified in this report. 

 

 


