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Executive Summary 

Winstone Aggregates is seeking approval for a land exchange as part of its Belmont Quarry 

Development. The exchange involves Crown-owned recreational reserve land. To inform the 

land swap a flood hazard risk assessment is required. The purpose of this assessment is to 

confirm that the land the Crown is acquiring is not subject to flood hazards, under current and 

future climate conditions, that would prevent it being used for conservation purposes.  

The flood risk was assessed for the 4 parcels of Winstone Aggregates’ land proposed for land 

swap with the Department of Conservation (DOC). The Wellington Water hydraulic model for 

the Western Hills was used as the basis of the analysis after it was updated with asset data 

collected from the field to better represent the Belmont Quarry and surrounding area. The 

flood risk was assessed based on both a 1 in 100-year event were it to occur today and in the 

year 2130 taking into account climate change. 

The impact of climate change on the parcels was also assessed. The impact of sea level rise 

is not relevant to this location owing to the parcels’ elevations. The main impact on the 

parcels from climate change is due to increased extreme rainfall which is projected to 

increase by 35% under the RCP 8.5 M climate change projection.  

The flood risk associated with the non-stream components of the parcels has been assessed 

to be minimal. The main locations of potential flood risk are the stream channels due to 

concentrated flows. In undertaking this analysis, it was found that there are no locations 

within the study area where the flood risk is elevated over what would be expected in the 

streams throughout the Belmont Regional Park and the flooding does not pose an unusual 

risk to the land or infrastructure within the parcels.  Owing to the small catchment sizes the 

flood levels are expected to quickly dissipate at the end of the rainfall. 

These conclusions also apply under the impacts of climate change. The increased rainfall was 

found to impact the flood hazard similarly to what would occur in streams throughout the 

Belmont Regional Park. 

It is confirmed that, in their capacity as authors of this report, the authors have read and agree 

to abide by the Environment Court of New Zealand’s Code of Conduct for Expert Witnesses 

Practice Note 2023. The authors’ qualifications are set out at Appendix A. 
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Figure 1: 1 in 100-Year flood event maximum extent (2130 with CC) 
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1. Modelling 
The four land areas proposed for land swap are described as Northern Gully, Southern Gully, 

Firth Block and Dry Creek. These areas are located across five sub catchments. The flood risk 

for each has been assessed using the Western Hills hydraulic model. This report assesses the 

flood risk in the context of the proposed land parcels.   

A 900 mm culvert that connects the Northern Gully stream to the lower catchment was added 

to the model. This culvert also has a secondary intake. 

The model uses a combination of rain on grid and sub catchment hydrographs to reflect the 

flows in each sub catchment. The model was built in alignment with the Wellington Standard 

for stormwater modelling. The model uses a nested storm event. 

The increased intensity in rainfall was based on an RCP 8.5 M climate change projection 

through to 2130 as per the Ministry for the Environment’s climate change risk assessment 

guidelines. 

 



 

 

2. Flood Risk Assessment 
The following image shows the sub-catchments which are relevant in the assessment of the 

flood risk to the land parcels. The sub-catchments have been numbered to provide for easy 

referencing throughout this report. 

 

 
Figure 2: Delineation of the water shed with the sub catchments 

2.1. Northern Gully 

The Northern Gully land parcel sits across 2 sub-catchments (that of sub-catchment 3 and 

sub-catchment 4). Sub-catchment 3 is a recovering bush clad parcel with no impervious 

surfaces. As the land parcel in sub-catchment 3 is the top of the catchment there no ponding 

or significant flows under either the current or future RCP 8.5 M climate change projection for 

a 1 in 100-year flood event.  As a result the overall flood risk of this portion of the parcel is 

negligible. 

Part of the Northern Gully area is also located within catchment 4. This gully stream enters a 

900mm culvert under the quarry access road. In a 100-year event a peak flowrate of 14.2 

m3/s of water arrives at the intake to the culvert. Under an RCP 8.5 M projection this is 







 

 

 

2.4. Southern Gully 

The southern gully parcel sits within catchment 3. The Southern Gully section encompasses 

the middle section of an unnamed stream runs from north to south. The section of the stream 

covered by the southern gully DOC-get land is the section encompassing the wetland area. 

Downstream of the DOC-get land the unnamed stream flows through a steeper gorge-like 

section before falling down a series of waterfalls, after which it joins Te Awa Kairangi. 

The hydrograph for the combined flow at the point the stream crosses the Southern Gully 

DOC-get land, with and without climate change, are presented below. The flood flows within 

the parcel proposed for exchange were found to be similar to what would be expected in 

streams across the Belmont Regional Park. The risk to the surrounding buildings that are 

elevated above the stream was found to be negligible during a 1 in 100 year flood event 

including during under and SSP5-8.5M climate change projection through to 2130s. 



 

 

 

2.5. Climate Change Impacts 

In accordance with the Ministry for the Environment’s climate change risk assessment 

framework this report adopts a climate change projection through to the year 2130. The 

projections are based on the RCP5-8.5M scenario. 1 in 100-year flood event has been 

modified to assess the impact of climate change on the properties proposed to be acquired 

by DOC as part of the land exchange.  

2.5.1. Rainfall 

A nested rainfall approach has been used to calculate rainfall. This is a conservative approach 

that is consistent with best practice. The modelled rainfall is based on historic rainfall events 

that have then been adjusted for climate change using NIWA HIRDS v4 based on a RCP 8.5 M 

scenario. This modelling equates to a 35% increase in rainfall compared with present day by 

2130. 

As the projected 35% increase in rainfall by 2130 is a Wellington region-based increase it 

would apply to both the land being given and received by DOC as part of the exchange. This 

means that the climate change risk profile for DOC within the Belmont regional park would 

remain unchanged as a result of land exchange. 

2.5.2. Sea Level Rise 

An assessment of the impacts of sea level rise on the site was conducted. The lowest 

elevation of the three proposed land swaps is on the Firth Block which at its lowest elevation 

is 35 m RL (Wellington 1953). Under an RCP 8.5 M scenario sea levels would increase 1.59 m 



 

 

by 2130. Given this the risk of inundation due to sea level risk is expected to be negligible and 

the modelling confirms inundation is not an issue for this site due to its topography.  

Potential impacts of sea level rise for the properties are therefore limited to that of worsened 

tail water conditions in the Hutt River to which the catchments discharge. An assessment of 

sea level rise was conducted on the Hutt River using the sea level risk modelling produced by 

GWRC. 

The lowest culverts from all three sites discharge under State Highway 2 to the Hutt River. 

The culvert from the Northern Gully and Firth Block discharges at 19m RL (NZ Wellington 

Datum 1953). Under an RCP 8.5 M scenario sea levels would increase 1.59 m by 2130. Whilst 

this has tail water effects on the Hutt River in its lower reaches, it does not affect the river 

above 5 m RL. Therefore, we conclude that the impact sea level rise on the catchments is 

negligible and not an issue due to the location of the land to be exchanged being significantly 

higher than this. 

 

 



 

 

3. Conclusions 
The flood risk and climate risk assessments have concluded that on the proposed Winstone 

Aggregates land exchange parcels the flood risk is similar to streams throughout the Belmont 

Regional Park. There was found to be no flooding risk or coastal inundation risk presently or 

under modelled climate change scenarios that would prevent the land being used for 

conservation purposes. 
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