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Notes
LINZ Property boundaries are ±tens of metres

The route of the cross reserve Transmission Line is
indicative only.  A final alignment will be determined
by the Resource Consent process, with allowances
for ecological, landscape and geotechnical factors to
be confirmed at the detailed design phase
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indicative transmission line and
transmission line corridor)

Existing Road

Property Boundary

Proposed Laydown Area
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In Stream Works - Culvert
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Typical Substation Layout Plan 
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Typical 220kV Internal Connection Structures 
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Typical 220kV External Connection Structures 
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Typical Transmission Structure Foundations 
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Typical Culvert Designs 

 
 



Indicative Engineering
Design Concept Only
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Key Civil Design Parameters 

 
 



 

 

Design Criteria Table 
Item Detail Design Criteria 

Road width1 10 m 

Minimum corner radius2 30 m-35 m 

Maximum gradient3 17.6% 

Minimum vertical curve4 180 m 

Turbine Access Road Network 

Pavement thickness 150-250 mm dependant on 
subgrade soil type (calculations 
based on 200 mm) 

Road Width 7 m External Road Network 

Minimum corner radius 20-35 m 

Blade Length Up to 45 m Turbine Specifications5 

Tower Height Up to 80 m 

Overall excavation area 55 m x 25 m 

Crane Pad size 33 m x 20 m 

Foundation diameter 16 m-18 m 

Turbine Foundations 

Foundation depth 3 m-3.5 m 

Browns Flat 160 m x 110 m platform Substations 

Pine Plantation 160 m x 110 m platform 

Steel Lattice Tower (within 
lower valley areas) 

Up to 56 m in height Transmission Line Structure 
Heights 

Monopole Up to 45 m in height 

Steel Lattice Tower Up to 12 m x 12 m Transmission Line Structure 
Foundation Footprints Monopole Up to 10 m x 10 m (buried) 

Up to 2.5 m x 2.5 m upstand 
(above ground) 

Cut batter ratio 1h:4v 

Fill batter ratio (<1 m high) 1.5h:1v 

Fill batter ratio (>1 m high) 2h:1v or flatter 

Earthworks 

Assumed Top Soil Depth 0.25 m 

Total Disposal Estimate 740,000 m³ 

Total Area Estimate 33 ha 

Fill batter ratio 2h:1v 

Spoil Disposal Sites 

Indicative depth of fill 3.5-5 m 
1Road width of 10 m based on requirements of the full width LR1400/2 Crane 
2Minimum corner radius based on the transportation of a 45 m long blades using current transportation 
equipment 
3Maximum gradient is based on the specification of the LR1400/2 crane 
4Maximum/minimum vertical curve is based on the specification of the current 2008 nacelle trailer 
5Turbine specifications are assumed 
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Indicative Construction Timeframe 

 
 



ID Task Name Duration
1 WTG Order Placed 0 days

2 Site Establishment 2 mons

3 Stage 1 (up to 54 WTGs) 630 days

4 Upgrade to South Range Road, Greens Road & John Love's Drive 10 mons

5 Civil Earthworks & Roading 8 mons

6 Upgrade work at Linton Substation 4 mons

7 Browns Flat Substation 8 mons

8 External Transmission Route 6 mons

9 WTG Foundations 7 mons

10 Internal Reticulation 6 mons

11 WTG Erection 9 mons

12 WTG Commissioning 8 mons

13 Full Generation of Stage 1 0 days

14 Site Rehabilitation 2 mons

15 Stage 2 (up to 68 WTGs) 665 days

16 Civil Earthworks & Roading 8 mons

17 Plantation Substation 8 mons

18 Internal Transmission Route 6 mons

19 WTG Foundations 9 mons

20 Internal Reticulation 6 mons

21 WTG Erection 12 mons

22 WTG Commissioning 8 mons

23 Full Generation of Stage 2 0 days

24 Site Rehabilitation 2 mons
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Project Summary
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A  
Turitea Wind Farm

Indicative Construction Timeline

Turitea_Timeline_v4 evidence Page 1

Project: Turitea Wind Farm
Date: Tue 28/04/09
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Vegetation Removal Summary 
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Vegetation Removal - Inside Turitea Reserve 

 

Construction 
Activity 

Total Area 
Required (ha) 

Non-vegetated 
Area (ha) 

Native Vegetated 
Area (ha) 

Area Suitable for 
Re-vegetation 
(ha) 

Substation 
Platforms 

4.5 4.5 - 1.0 

Laydown Areas 2.0 2.0 - 2.0 

Access Tracks & 
Turbine Pads 

50.0 25.4 24.6 4.9 

Cross-valley 
Pylons 

0.5 0.1 0.4 0.1 

TOTAL 57.0 32.0 25.0 8.0 

 

Vegetation Removal – On Private Land 

 

Construction 
Activity 

Total Area 
Required (ha) 

Non-vegetated 
Area (ha) 

Native Vegetated 
Area (ha) 

Area Suitable for 
Re-vegetation 
(ha) 

Substation 
Platforms 

- - - - 

Laydown Areas 2.0 2.0 - - 

Access Tracks & 
Turbine Pads 

64.0 61.0 3.0 - 

TOTAL 66.0 63.0 3.0 - 
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Road & Turbine Pad Earthworks Summary 

 
 



 

 

 Indicative Road & Pad Earthworks Volumes 

 

 Number 
of 
Turbines 

Road 
Length 
(m) 

Site 
clearance 
(ha) 

Topsoil 
removal 
(m3) 

Cut (m3) Fill (m3) Surplus 
(m3) 

Pave-
ment 
volume 
(m3) 

Inside 
Reserve 

Up to 62 23,000 57 100,000 580,000 235,000 345,000 75,000 

Outside 
Reserve 

Up to 60 36,000 66 128,000 870,000 445,000 425,000 110,000 

TOTALS Up to 122 59,000 123 228,000 1,450,000 680,000 770,000 185,000 
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Typical Turbine Pad Layout 
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Substation Earthworks Summary 
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Indicative Substation Earthworks Volumes 

 

Substation Site 
clearance 
(m2) 

Topsoil 
removal 
(m3) 

Cut (m3) Fill (m3) Surplus (m3) Pavement 
volume (m3) 

Browns Flat 20,000 5,000 0 14,000 0 3500 

Plantation 22,000 5,000 4,000 40,000 0 3500 

TOTALS 42,000 10,000 4,000 54,000 0 7000 
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Typical Internal Reticulation Trench Details 
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Typical Internal Reticulation (Overhead) Structures 
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Water Catchment Summary 
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In Stream Works – Culvert Details 

 

Crossing Number 
& Type 

Closest turbine to 
crossing 

Catchment Area 
(ha) 

50 year flow 
(m³/s) 

Crossing Type 

C2-A 0078 - 0077 2.6 0.2 Single 600mm 

C4-C 0117 64.7 3.2 Double 1050mm 

C6-A 0054 4.6 0.4 Single 600mm 

C7-B 0095 18.8 0.8 Single 750mm 

C9-A 0077 2.0 0.3 Single 600mm 

 

In Stream Works – Culvert Sizes 

 

Catchment Area (ha) Estimate Diameter of Culvert (Q50) 

2 to 10 A - 1 x 600Ø mm 

11 to 20 B - 1 x 750Ø mm 

21 to 90 C - 2 x 1050Ø mm 
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Typical Batching Plant 
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Typical Concrete Batching Plant 
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Typical Crushing Plant 
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Typical Crushing Plant 
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ESCP Plan Summary 

 
 
 



 

Approaches to Erosion and Sediment Control for Different Areas at Turitea Wind Farm 
Area Infrastructure Area 

Characteristic 
Geological 
Characteristics 

Potential Constraints to 
Environmental Management 

Approach to Erosion and Sediment Control Justification Example 
ESCP 
(Appendix E) 

South Range Road Access road and 
turbines  

Existing road that 
requires widening. 
Bounded on either 
side by pasture, 
forestry and 
regenerating scrub 
after pine forest 
harvesting. 

Topsoil overlying 
weathered 
greywacke. 

Most of this area has enough 
room for conventional erosion 
and sediment controls. 

§ Use of existing sediment controls (e.g. swales and grit 
traps) where practicable. 

§ Track designed and works undertaken to encourage any 
runoff to fall away from the water supply dams. 

§ Use of best practicable option and conventional 
sediment controls to treat any sediment-laden flows 
generated.  

This area has a layer of topsoil overlying 
greywacke. Conventional erosion and 
sediment controls are able to be applied 
and are appropriate for works undertaken in 
this area. 

Area A 
Drawing 
No. 0848RK20
7 
 

Water Catchment 
Access Road 

Access road and 
turbines 

Existing road that 
requires widening. 
Road is bounded 
by native 
vegetation on either 
side. It is steep and 
winding in places. 

Weathered 
greywacke 
sometimes overlain 
with a thin layer of 
sediment.  

The site is steep. It is 
surrounded by native vegetation 
that will be left undisturbed as 
much as possible. There is little 
to no room for conventional 
sediment control measures.   

§ Disturb the site as little as possible. Mark out the ‘limits 
of disturbance’. 

§ Track designed and works undertaken to encourage any 
runoff to fall away from the water supply dams. 

§ Remove any loose/ excavated material from the site to 
designated fill disposal sites. 

§ Where practicable, install silt fences at the toe of fill 
areas. 

§ Cover any erosion/ sediment generating prone areas 
with geotextile at the end of each working day or if rain is 
forecast until the area has been sufficiently stabilised 
(e.g. for fill areas where silt fences were unable to be 
installed). 

§ Install sediment controls where practicable, particularly 
in any area that is falling into the catchment. 

§ Stabilise completed areas as soon as practicable e.g. 
roads with lime / cement stabilisation or chip seal (for 
slopes steeper than 14 %), and cut slopes or fill batters 
by hydroseeding. 

This area is characterised by a rock 
substrate (greywacke), overlain with a thin 
layer of sediment. Available space and the 
ecological value of the surrounding 
vegetation mean conventional sediment 
controls may not able to be placed in some 
situations. Environmental management will 
concentrate on minimising the area 
disturbed and stabilising areas as soon as 
practicable.   

Area B 
Drawing No. 
0848RK208 

Western Ridge Access road and 
turbines 

Ridgeline that has 
a cover of native 
vegetation. 

Likely to be 
weathered 
greywacke overlain 
with topsoil.1  

The site is steep and is covered 
with native vegetation 

§ Disturb the site as little as possible. Show on site the 
areas to be worked and the ‘limits of disturbance’. 

§ Clear large vegetation from within the working footprint 
site and remove from site. Smaller trees and shrubs are 
to be cut and shaped to form a vegetation border that 
will act as a debris trap and filter. 

§  Cover any erosion/ sediment generating prone areas 
with geotextile at the end of each working day or if rain is 
forecast until the area has been sufficiently stabilised 
(e.g. fill areas). 

§ Install sediment controls where practicable. 

§ Stabilise completed areas as soon as practicable e.g. 
roads with gravel or concrete (for slopes steeper than 14 
%), and cut slopes or fill batters by hydroseeding. 

The project aims to disturb/ clear as little 
vegetation as possible whilst constructing 
the access tracks and turbines. The site is 
on a ridgeline and heavily vegetated, 
limiting the use of conventional erosion and 
sediment controls. The use of vegetation 
borders will help contain debris and slow 
flows down. Where practicable sediment 
controls will be installed. Environmental 
management will concentrate on reducing 
the area disturbed and stabilising areas as 
soon as practicable.   

Area C 
Drawing No. 
0848RK209 

Browns Flat  Access road, 
turbines and 
substation 

Relatively flat 
pasture land 
containing a 
swampy network of 
small 
watercourses. 

Alluvial soil material 
generally 
overlaying a rock 
basement. 

Water courses § Earth will be excavated to form bunds. The substation 
and turbine platforms will be constructed within these to 
contain any sediment-laden runoff.  

§ Silt fences will be placed where practicable. 

§ Treat fill disposal sites with sediment retention ponds. 

§ Stabilise completed areas as soon as practicable e.g. 
roads with gravel, and cut slopes or fill batters by 
hydroseeding. 

 Area D 
Drawing No. 
0848RK210 

Cross-Valley Transmission line Vegetated valley Geological tests yet Heavily vegetated with native §  Most of the vegetation that requires removing can be Earthworks associated with the erection of  -  



 

Transmission floor within the 
Turitea catchment. 

to be undertaken. plant species. removed at ground level so that the earth is not 
disturbed, reducing sediment generation potential. 

§ Areas that are to be excavated (four posts per 
transmission tower) will have a silt fence around the 
perimeter to treat any sediment-laden flows.  

the transmission towers will be limited to 
the four corner posts that will require 
approximately 1 m2 of earth disturbed per 
post. Silt fences will be adequate to treat 
any sediment-laden flows coming from the 
working area. 

Out of Reserve 
(farmland) 

Access roads, 
turbines, fill 
disposal sites 

Rolling hills 
covered with 
pasture 

Likely to be thicker 
soil deposits than 
elsewhere on the 
Turitea Wind Farm 
site.  

Hill country with gullies. § Use conventional erosion and sediment controls where 
possible, namely silt fences, sediment retention ponds 
and runoff diversions. 

§ Where possible fill disposal sites will be placed outside 
of the water supply catchment. They will be treated by 
sediment retention ponds. 

§ Stabilise completed areas as soon as practicable e.g. 
roads with gravel or concrete (for slopes steeper than 
14%), and cut slopes or fill batters by hydroseeding. 

Environmental conditions allow the use of 
conventional erosion and sediment controls 
to be implemented on farmland.  

Area E  
Drawing No. 
0848RK211 

1 No geological test results available for area. 

 

 




