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Date: 4th March  2022 BTW Job Number:  210506   

Subject: Rangitāiki Solar – Stormwater Design Statement 

OVERVIEW 

This Design Statement addresses the proposed Rangitāiki Solar Farm stormwater approach 
and methodology, taking into account current state, scalability and best practices. This 
statement has been prepared at the resource consent phase of the project noting that 
detailed design has not yet been completed. The approach is expected to be amended as 
the development design is progressed.  

CURRENT STATE 

Rangitāiki is at the southern end of the Kaingaroa plains on the volcanic plateau in the 
central North Island. Running through the Project area is the Otamatea River, that flows 
south to meet the Rangitāiki river in the Kaingaroa Forest. The boundary of the Otamatea 
River is under Crown land title and managed by the Department of Conservation. 

Much of the flat land in the Rangitāiki district and surrounding the site is under a mix of 
agricultural land uses. The 1,022 ha proposed site is presently used for dairy farming 
operations, with two main dairy sheds and associated utility buildings and workers 
accommodation. Current surface cover is largely grasslands, with some cropping activities, 
native bush and pine plantations. 

The current waterways network on the farm, in consultation with the Bay of Plenty Regional 
Natural Resources Plan and historical aerial imagery, have been categorised into the 
following definitions: 

 Modified watercourse and tributaries 

 Un-modified water courses and tributaries 

 Farm drains 

These waterways have been located and defined. Their location can be found on the BTW 
Water Course Definitions Plan. This work has informed development setbacks from the 
waterways, the current state stormwater network, and also the nature of proposed stream 
crossing designs. 

Flood modelling for the site was completed by Aurecon in October 2021. This modelling 
covered 10, 100 and 450 year ARI storm events, taking into account climate change. 

GEOLOGY 

Site investigations have found Taupō Pumice present across site (to a depth of 5 to  
22 metres); the pumice being a mixture of pumice sand, silt and gravel composition – likely 
to vary with depth and spatial distribution. There is a thin (variable thickness) layer of clayey 
silt and then topsoil that overlies the pumice. Taupō Pumice has some specific properties 
that need to be considered: 



 

 

“Erosion in pumice and silty ash materials is a significant issue. 
Concentrations of water should be avoided. This is seldom practicable and 
consequently maintenance must be allowed for.” The challenges of working 
with volcanic soils in the central North Island, New Zealand 
 
"Taupō pumice contains very fine clay and silt particles which take longer to 
settle." BOPRC Erosion and Sediment Control Guidelines. 

The proposed development has looked to minimise any required effects on the natural 
environment, including minimising the number of waterway crossings where possible, and 
the minimising the amendment of waterways by way of earthworks (including ephemeral 
channels). 

FLOODING ASSESSMENT 

The flooding Assessment completed by Aurecon covered the site in its present state, as a 
large scale dairy farm with a total catchment area of 27.2 km², using a conservative 
assessment approach.   

The report described the hydrology of the site as split between two distinctive areas:  

 The drainage in the flat southern area is typically drained through a network of farm 
drains. 

 The northern area becoming more undulating with natural flow paths. There are a 
number of culverts that convey water across the site, with a number of major crossings 
surveyed and data utilised in the assessment. 

Flood depth maps were developed, a summary table of depth band results for the site is 
shown in Table 1 . 

Table 1:  Flood model depth band areas 

 

Source: Aurecon 2021 assessment 

 

Imagery of a 100 year flood event model can be seen in Figure 1. 



 

 

 

Source: Aurecon 2021 assessment 

Figure 1:  Flood Depths 100-year ARI event with climate change 

As can be seen in Figure 1, the current state site is generally flood prone in low lying areas 
and upstream of the stream constriction by surrounding topography. 

One of the main purposes of the assessment was to confirm the location of the switchyard 
and determine levels under a 450 year flood event. The modelling found that “based on 
conservative modelling the proposed substation locations would need to be built up by up to 
520 mm in order to provide a construction platform above the 450 year ARI flood event”. 

SOLAR INFRASTRUCTURE AND STAGED INSTALLATION 

The proposed 400 MW solar farm will be installed in three stages, maintaining dairy 
operations until the installation of Stage 3. The three stages are demonstrated in the 
Overview Plan drawing (BTW Drawing 210506-02 Sheet 01), Appendix A. Key elements of 
the Solar plant infrastructure are described below: 

Arrays 

The Solar panels consist of tilting solar panel arrays, of either 1P or 2P design, with array 
lengths between 20 and 30 panels, with single pile foundations. Dimensions and 
arrangements of arrays to be determined in plant design phase. An indicative layout is 
shown below in Figure 2.  



 

 

 

Figure 2:  Typical arrangement of 2P tracking panel tables (Source: Todd 2022) 

The ground will generally remain with grass cover, meaning that the ground remains largely 
pervious as in its current pre-development state. 

Inverters 

Inverters will be located individually throughout the solar farm; these are sized similar to a 
standard ISO shipping container, and it is estimated that approximately 98 inverters will be 
required. 

Switchyard 

The switchyard area is estimated at 108 m x 86 m (approximately 9,000 m2). An engineered 
stormwater pond design can be found in the BTW Switchyard Stormwater Report (4th March 
2022). 

Track network 

The new track network on the solar farm is extensive and will be utilised to access and 
maintain the sites inverters and other plant. Approximately 55 km of track is to be 
constructed from pumice sourced from the onsite borrow site, expanded from the existing 
farm quarry. The farm tracks are split between 6 m wide main roads and 5 m wide service 
roads. 

EARTHWORKS AND SITE MANAGEMENT 

Earthworks Approach 

Panel array’s tolerance for slopes is approximately 15 degrees. In areas that are not deemed 
exclusions zones, earthworks will be required in some locations to reduce rate of change in 
gradients. Identified exclusion areas include wetlands, setbacks, houses and areas of 
outstanding natural features. The earthworks approach adopted on this site is to optimise 
panel coverage whilst maintaining existing stormwater flow paths and sheet flow, where 
possible.  

  



 

 

Laydown Area 

One centralised laydown area is proposed to be used for the site installation, to allow for 
storage of materials, plant and site offices. The laydown is estimated to be 3.15 ha. 
Attenuation and spill control will be designed for the laydown area as part of the Erosion and 
Sediment Control Management Plan for the site, see this report for detail. 

Borrow site 

A borrow site on the side of the hill in the north-western corner of the site is proposed. This 
borrow site will be utilised for the sourcing of onsite Pumice Sands for road building, 
meaning that truck movements offsite are minimised. 

The restored contour of the borrow site, post excavation, will result in an average slope that 
is typically flatter than the pre-development condition.  

STORMWATER MANAGEMENT 

Due to the size and scale of the site and the configuration of the Solar arrays the existing 
stormwater networks will be utilised where possible. Impacts from the solar farm on 
stormwater management are to be minimised using a practical approach.  

With the coverage over the site remaining largely grass cover, and localised areas having 
specific stormwater management controls (such as the laydown area and switchyard) the 
change in use of the land will have minimal impact on the overall stormwater network, and it 
is the projects focus to ensure overland flow rates and flow paths are generally compatible 
with pre-development flows to minimise impacts on the downstream environment.  

See BTW Plans 210506-02 Sheets 16-18, for the Existing Stormwater Drainage Network. 

The area’s requiring mitigation through active management are the panelled areas and the 
internal access track network, where primary and secondary flowpaths are to be maintained. 

Panelled Area 

The panels are suspended off the ground surface and are an impervious material that allows 
water to run off them, down to what is described as the dripline. This dripline location can 
cause concentrated erosion on sensitive materials, such as pumice soils. The impact of this 
erosion will be mitigated by maintaining grass coverage on the ground surface, discharge to 
ground, and the use of tilting solar arrays. 

The proposed tilting solar panel arrays move from east to west with the sun. This operational 
mechanism allows maximum solar absorption, with the additional benefit of a moving dripline 
for erosion prevention. An example of the changing panel positions can be seen in photos 
taken from the demonstration site at Rangitāiki, Figure 3 and Figure 4.  



 

 

 

Figure 3:  Rangitāiki Demonstration Array in the morning, January 2022 

 

Figure 4:  Rangitāiki Demonstration Array at mid-day, February 2022 

The farm will move from a sole dairy operation to a dual-use solar farm, with grazing stock to 
maintain grass coverage. Grass provides a permeable surface with free-draining soil, and 
therefore is the preferred approach for stormwater management. The maintenance of the 
site as a working farm means that if and when the solar farm is to be decommissioned, it 
could be returned to its agricultural use easily.  

If there is to be some erosion at the dripline on steeper areas, across the site, shallow flat 
‘bunded’ areas may be utilised as velocity control, to allow sediment to fall out before 
entering the downstream environment.  This has been considered as part of the Earthworks 
Plans and will be monitored and modified if required, during operation of the solar farm. 



 

 

All earthworks that involve contouring work to optimise panel placement, will respect existing 
flow paths as much as possible.  

The concept of the earthworks approach is to recontour areas to make gradients more 
gradual, rather than adjusting their overall average gradient or direction of stormwater 
flowpaths or catchment areas.  

Following earthworks, rehabilitation of soils and grass strike will be monitored to ensure 
good coverage before stock grazing, in order to prevent degradation.  A Grass seed mix and 
application will be determined from site soil analysis as per the BOPRC guidelines. 

Access track network  

The internal access track network will consist of many unsealed secondary access tracks, 
and a main sealed access track within the site. The tracks will be constructed using local 
pumice sands, meaning that the permeability of the ground surface has similar potential. 

This indicates that for those areas converted from pasture to gravel access tracks, runoff will 
increase – though note that during winter the ground water table on the lower flats is high, 
meaning that the potential runoff from the pre-development pasture condition is higher than it 
otherwise might be. Under a high groundwater conditions the change to a gravel surface 
would have little difference in runoff potential. 

The detailed design for the site has not been completed, and until that is undertaken the 
exact placement and extent of stormwater controls and crossings can only be conceptually 
designed. 

Where required, it is proposed that a combination of the following controls be implemented 
during the design and construction of the site. These include: 

 Elevate new gravel access tracks, where required, to provide stormwater attenuation 
above ground to mitigate the effect of any increased stormwater runoff from specific 
areas. Specific low points will be identified to not entirely dam overland stormwater 
flows. 

 Waterway crossings are to match existing channel capacities, and only restricted if 
required to enhance or mitigate the site stormwater performance. 

 Use of attenuation devices such as localised ponds or structures, if required, in 
specific locations. 

CONCLUSIONS 

With dual land use (solar and grazing) occurring over the site, the pasture cover will remain 
and through suitable management will mitigate the potential effect of erosion and sediment 
deposition, meaning that the main effect to be mitigated is the increase in stormwater runoff 
due to the increased gravel areas, which will be addressed in detailed design. 

Overall, the site general hydrology and drainage network will undergo minimal change. The 
BTW Ecological Impact Assessment found water degradation at the current site, however 
with the solar development various positive environmental remediations are proposed. 

RECOMMENDATIONS  

Stormwater management mitigations to be addressed in the detail design phase as a 
condition of consent, taking into account size and scale of the site and utilising the existing 
network where possible. 



 

 

Vegetation management as part of the dual use farming operation, to ensure vegetation 
coverage is maintained across the site.  

The BTW Erosion and Sediment Control Report addresses runoff management and 
sediment discharge mitigation during construction, and should be read alongside this Design 
Statement, along with the supporting plans and reports referenced. 



 

 

APPENDIX A SITE LAYOUT 
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APPENDIX B EXISTING STORMWATER DRAINAGE 
PLANS 
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