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1 INTRODUCTION AND SCOPE 

1.1 Introduction 

Waikato Thoroughbred Racing Inc has engaged BCD Group to complete a Substantive Application work for the 

proposed Waikato Thoroughbred Racing Greenfield Site – Pencarrow Road. Part of this involves flood modelling of 

the site to determine both existing flooding and potential impacts of the proposed development, with the intent of 

demonstrating if and/or how the site could be developed for the purpose of this project while managing and 

mitigating any effects to the upstream and downstream environments. 

Report objectives are to:  

• Identify flooding risks on the developed site, including: 

o Providing an estimation of top of flood level across the site to aid with potential finished flood 

levels during large storm events. 

• Identify if the proposed stormwater swales have sufficient capacity to handle any modelled flooding 

across the site. 

o Providing an estimation of flows in the site’s existing agricultural drains during large storm 

events. 

o Provide approximate capacities for the culverts within the site.  

• Identify any upstream or downstream impacts resulting from the proposed development and how these 

impacts might be addressed/mitigated.  

• Provide potential solutions to resolve flooding on site, and upstream and downstream effects. 

1.2 Statement of Experience  

I am a Chartered Professional Engineer (NZ) in both Civil and Water Engineering. I have 12 years working experience 
in engineering consulting in New Zealand and have led the design on land development projects, public 
infrastructure and private developments. Carrying out civil design, reviewing civil design work, managing 
construction works have all been the primary components of my role. I also lecture and teach Civil Engineering at 
the University of Waikato School of Engineering and am a Producer Statement Author with Auckland Council.  I 
have visited the subject site and am familiar with the site and the surrounding environment; and understand the 
ethical obligation as a Chartered Professional Engineer completing this work.  

1.3 Fast Track Referral Feeback 

BCD had initially carried out flood modelling of the existing site as part of the Fast Track Referral application.  

Multiple parties (Hamilton City Council, Waikato Regional Council, Department of Conservation, Hamilton Aiprot, 

Heritage New Zealand, Waipa District Council, Waikato District Council, and Waikato Tainui) provided feedback on 

the Fast Track Referral Application, 

The feedback of Hamilton City Council and Waikato Regional Council has specific relevance to the stormwater 

modelling. The feedback and responses are set out below 

1.3.1 Hamilton City Council 

• Existing assessment identifies catchments, quantifies inflows and outflows, and outlines an approach at 

achieving hydraulic neutrality. 

• Detailed Design will need to confirm  

o How proposed stormwater infrastructure will respond to the final site layout 

▪ How the site’s proposed terrain response is addressed in Section 4.2, 

▪ How the site’s proposed stormwater infrastructure will respond and mitigate any 

potential downstream is address in Section 5. 
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o Primary and secondary overland flow paths 

▪ The performance of the primary overland flow paths (swales) is addressed in Section 

4.2.1 and Section 4.2.2.  

o Storage capacity 

▪ The amount of additional stormwater that requires storage to achieve hydraulic 

neutrality for each catchment is address in section 4.3.  

• There will need to be ongoing consideration of the downstream effects and avoidance of any impacts on 

the site. 

o Section 4.3 shows that the design is considering the upstream and downstream impacts. 

o This requirement for the consideration to be ongoing is address in in Section 8. 

1.3.2 Waikato Regional Council  

• Water courses (drains) are being infilled. Although of low ecological value, they do provide habitat value 

and connectivity to downstream environments 

o The proposed design methodology will use swales to replace the habitat lost and the outlets for 

the proposed swales will match those of the existing drains (addressed in Section 2.4). Flows at 

these outlets are maintained even in very small storm events, such as a 12 EY event (addressed 

in Section 4.3) 

• The site includes a wetland, within the Kahikatea Stand. Although a remnant of high ecological value, the 

following policies and standards apply:  

o Policy LF-P2 in the Waikato Region Policy: Ensure that the outstanding values of a fresh water 

body that result in that water body being identified as an outstanding fresh water body, and the 

significant values or wetlands, are protected and where appropriate enhanced.  

o Policy 6 of the Nation Policy Statement for Fesh Water Management: There is no further loss of 

extent of natural wetlands, their values are protected, and their restoration is promoted.  

o Part 3, Subpart 1 (Natural Inland Wetlands) of the National Environmental Standards for 

Freshwater (NES-F) 

▪ Clause 52: Where the taking, use, damming, of diversion of water outside, but within a 

100 m setback, from a natural inland wetland is a non-complying activity if it – results, 

or is likely to result, in the complete or partial drainage of all or part of a natural wetland 

o The wetland is discussed in Section 3.3.1.2 and its pre and post development depths are 

discussed in Section 4.2.1.3 

2 PROJECT BACKGROUND AND DESCRIPTION 

2.1 Project Description 

The purpose of the project is to create a unique, world class racing hub designed for horse training, racing and other 

equine related activities, while bringing the expertise and strength of the local racing fraternity together in a 

centralised location.   

This enables the local racing industry to be more streamlined, competitive, sustainable and future focused while 

bringing potential international investment and creating a ‘destination' for horse racing in New Zealand, also 

increasing tourism opportunities for the wider region.   

A key driver behind the proposed greenfield equine hub and racecourses is enabling the consolidation of four 

separate racecourse facilities (Te Rapa, Waipa and Cambridge thoroughbred courses, and the Cambridge harness 

track).   
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• Western Catchment – falls to a sump/culvert at the sites western corner, after the culvert flows west to 

Waikato River. 

o Catchment area upstream of site: 7 Ha (very little inflow reaches the site due to Duncan Road. 

The main existing inflow to this sub catchment is an offshoot from the main Catchment that 

occurs within the site.  

o Catchment area within the site: 41 Ha 

• Southern Catchment – Small catchment at the southern corner of the site, flows south to the Waikato 

River  

o Catchment area upstream of site: 7 Ha 

o Catchment area within the site 4 Ha 

Each of these catchments extends upstream from the site, with flow originating from across Duncan Road (flows 

to the site’s north, west, and south drain away from the site and towards either the Mangaonua Stream or the 

Waikato River). However, each of the catchments appears short, with Cambridge Road acting as a barrier for flows 

from the eastern direction. 

 

2.3 Consultation 

BCD conducted flood modelling in accordance with Waikato Stormwater Runoff Modelling Guidelines and Regional 

Infrastructure Technical Specifications Version 2 using GEO-HECRAS software. 

The site is not located in any flood hazard zone under the Waikato District Council Land Resource maps. Nor is the 

site subjected to any River Flooding or Flood management.  

BCD also consulted Earth Science NZ ‘Flood hazard across Aotearoa New Zealand’ (1% AEP rainfall events) and 

used it to help validate modelling results. The Earth Science NZ data shows that depth of the flooding on site 

remains below 1m. 
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• Waikato’s 2021 1 m LIDAR, NZVD2016 was used to create a surface for the upstream catchment 

• Topographical survey carried out by BCD on the 17th of November 2025 was adopted to create an existing 

surface within the subject site. 

• Pre-development rainfalls are based on NIWA Historical 24-hour rainfall events (see Section 3.3.4) 

• Infiltration and land use, based on if the area was Agricultural, Roadway, or Residential (see section 2.3.3) 

• A model mesh size of 10 m2 (30 m2 was used initially to check the upstream catchment)   

3.2 Catchment Check and Initial Modelling 

Although Cambridge Road appeared to provide a barrier against upstream flow, this was not initially known for 

certain. It was possible that flow could pond on the eastern side of Cambridge Road before eventually overtopping 

and contributing to the runoff on site. This is what appears to happen under the NIWA flood hazard model; however, 

it is possible that, given the NIWA model’s size, Cambridge Road elevation obstruction was not properly included 

within the model.  

BCD used Waikato’s 2021 1 m LIDAR, NZVD2016 (sourced from LINZ) and some high-level modelling to check the 

upstream catchment affecting the proposed site during storm events up to a 1% AEP event. The extents of this 

model were based on contours (derived from LIDAR) and included all areas that could potentially (if allowed to 

pond and overtop) contribute to the proposed site. The intent was, based on the initial modelling, to cut the 

modelled area down to only the area that was impacting the site during the 1% AEP.  

The initial model was constructed using a 2D flow area with a hexagonal cell size of 30 m2. This model included 2D 

break lines to ensure model properly recognised the main open channels, levies, and roads. As the initial model 

intent was to determine the catchment extent, rather than the results, 30 m2 cells are acceptable. 

The catchment check determined that, while stormwater did pond on the eastern side of Cambridge Road, the 

stormwater did not overtop with either volume or flow rates significant enough to impact the downstream 

catchment. Subsequent modelling set the upstream catchment boundary at Cambridge Road as a result. 

3.3 Modelling Methodology 

3.3.1 Model Extents 

Initial modelling showed that was the upstream extents of the catchments impacting the site was Cambridge 

Road. The initial modelling also indicated the behaviour of the downstream catchments, allowing BCD to select 

appropriate extents for the model. 

• Northward flows would run into the drain running along SH1 and be unable to immediately cross the state 

highway. They would follow the drain west until they reached Pickering Road, where they would flow 

through the underpass and overland towards the Mangaomapu Stream. BCD set the model boundary 

along the Mangaomapu Stream to ensure the impact between SH1 and Mangaomapu Stream could be 

analysed.  

• Westward flows run across Pencarrow Road and through a series of rolling hills. These hills have a notable 

impact on the downstream catchment, as they act as a flow restriction on the drain, resulting in the area 

to the west of Pencarrow Road (including Summerfield Lane) becoming a floodplain. BCD set the Model 

boundary along these hills with a boundary condition on the drain immediately downstream of the hill. 

This ensured the impact of this floodplain was accounted for in the model.  

• Southern flows run across Pencarrow Road and Hooker Road and drain smoothly towards the Waikato 

River. The model boundary and boundary conditions were set a little downstream of Pencarrow Road and 

Hooker Road to ensure the model accounted for any impacts to downstream flow. 
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4.2.3 Upstream and Downstream Impacts 

4.2.3.1 Overview 

Proposed designs for the site are being undertaken to ensure that the peak outflows from the proposed site (which 

includes climate change) do not exceed the peak existing historical outflows from any <1% AEP storm event. The 

designs are also being undertaken to ensure the peak inflow for the proposed site exceed (i.e. don’t obstruct) the 

climate change adjusted existing inflows. Climate change adjusted existing is used in this instance to ensure that 

any exceedance in the proposed site is not simply an increase due to climate change.  

To maintain the current ecological values of the existing drains and streams, the proposed design maintained the 

existing outfalls with the design intent of maintaining the existing flows at these outfalls for even minor storm 

events. 

Further, designs for the site are being undertaken to ensure that the flooding (both upstream and downstream of 

the site) does not increase because of the proposed development during a <1% AEP storm event. To isolate the 

proposed site’s impact (i.e. not include the impact of climate change adjusted runoff from other upstream and 

downstream areas), this part of the analysis compared the proposed site with a climate change adjusted existing 

site. All other parts of the analysis used historical rainfalls for the existing site.  

A high-level overview of the site, and its upstream and downstream catchment, determined that the proposed 

development will have a largely negligible impact of the both the upstream and downstream depths. The present 

surface design shows very minor increases in upstream and downstream ponding, largely within the 20-30 mm 

range, which can be considered the margin of error for the modelling.   

These increases are all immediately adjacent to the site. In regard to the downstream impacts, they are the result 

of the flood model not including the flood mitigation infrastructure (weirs, connections between ponds and swales 

etc) which will be included in the detailed design. In regard to the upstream impacts, they are the result of minor 

changes to Duncan Road. The site’s design surface has no obstructions between Duncan Road and the proposed 

flooding swales, and the flooding swales have been shown not to overtop back towards Duncan Road.  

Duncan Road will be further detailed in the detailed design stage to remove any upstream impacts, with the 

inclusion of sumps and culverts running across the road in required.   





















 

40 
P:\23-1883 Waikato Thoroughbred Racing\040 BCD Structural and Civil\045 Reports\Civil\Flooding\26-09-30 Stormwater Modelling Report 23-1883.docx 

5 MITIGATION RECOMMENDATIONS 

5.1 Overview 

BCD has received a masterplan of the proposed development and a high-level design surface for the proposed 

development has been created. However, the design surface is still being detailed. The proposed development 

flood modelling has assumed the exclusion of stormwater mitigation and control structures, such as culverts, weirs, 

and piped connections between the swales and irrigation ponds to outlets.  This exclusion is due to the GeoHECRAS 

software being limited in its ability to both include and accurately model these structures in a 2D stormwater model.  

Based on the modelling results, we can provide some catchment and locations specific design recommendations 

for handling stormwater on-site. 

5.2 Northern Catchment 

Flood mitigation for the northern catchment will involve some weir structures within the swales to slow down the 

smaller (<10% AEP) flows and retain them more within the swales. The mitigation will also involve the use of the 

central pond for attenuation, with controlled piped inlets and outlets between the northern catchment swale and 

the central pond. 

5.3 Main Catchment 

Flood mitigation for the main catchment will involve some weir structures within the swales to slow down the 

smaller (<10% AEP) flows.  

It is noted that outflows results from the “Proposed - Culverts Blocked” scenarios are lower than the existing for all 

<2% AEP events. The Culvert-2 will, therefore, be sized to hold back some of the flow without causing additional 

flood issues within the site. Culvert-2 is the best candidate for this as it appears to attenuate a reasonable amount 

of flooding within an area designated for overflow carparking.  

Under sizing Culvert-1 risks flooding the shared facility while under sizing Culvert-4 risks flooding the residential 

building area. Under sizing Culvert-3 does not appear to have any benefits in attenuation.  

The mitigation will also involve the use of the central and western ponds for attenuation, with controlled piped inlets 

and outlets between the main catchment swale and the northern attenuation pond. As the Main Catchment will 

share the central pond with the northern catchment, designs for the pond’s outlet structures will need to consider 

that the northern pond’s inflow does not increase the outflow to the main catchment. 

5.4 Western Catchment 

Flood mitigation for the western catchment will involve some weir structures within the swales to slow down the 

flows. The mitigation will also involve the use of the southern pond for attenuation along with the ponds within the 

Senior Living Precinct. The results indicated that the western catchment is mostly achieving it required attenuation. 

5.5 Southern Catchment 

The Southern Catchment has no downstream impacts; however, the model results do show some upstream 

impacts resulting from changes to Duncan Road. Mitigation here will involve further detailing to Duncan Road to 

ensure the upstream flooding does not increase. Culvert-5 should have sufficient size and capacity to avoid 

blockage.  
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*these additional volumes are detained in dedicated overflow areas on the site, namely the temporary carpark. Refer 

to the mitigation outlined below 

Although the volumes calculated above are likely conservative, they do indicate the ponds do not presently meet 

the attenuation requirements. The additional attenuation volume for the northern/main catchment will be 

accounted for in the following ways and in the following order, as required, once the additional volumes are refined: 

• Installing weirs to use more of the Main Swales’ capacity. 

• Encouraging additional ponding within the Back Tack. Analysis of the model shows that the Back Track is 

presently overflowing into the Main Catchment Flooding swale. As the Back Track’s area is largely within 

the existing western catchment, this overflow is having a notable impact. Some form of masonry wall 

along the Back Tack’s northern ridge will reduce this overflow and, therefore, the attenuation requirements. 

• Increase the depth of the Western Pond by 1m. 

• Expanded the area of the Western Pond. 

• Under sizing Culvert-2 for >10% AEP events, allowing the proposed design to use the overflow carpark as 

additional storage. 

As noted in the discussion of the wetland, one of the detailed design intents already involves directing this 

flow towards the wetland. 

• Installing weirs to use more of the Main Catchment Swales’ capacity. 

• Expanding the Central Pond, if required.  

 The additional attenuation volume for the western catchment will be accounted for by 

• Installing weirs to use more of the Western Swales’ capacity. 

• The ponds located within the Senior Living Precinct.  
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8 MITIGATION OF CLIMATE CHANGE IMPACTS  

The stormwater management plan for the development will reduce the impact of climate change via two methods. 

1. The post-development flood modelling of flood depths and velocities used, as indicated above, climate 

change adjusted rainfall intensities to ensure that that onsite flooding accounts for climate change.  

2. The final sizing of the stormwater attenuation ponds will use historical rainfall for the existing runoff and 

climate change adjusted rainfall for the post-development runoff. This will ensure that the ponds will 

restrict downstream outflow to the historical existing, not just the existing situation under a climate 

change adjusted scenario. This ensures the management plan not only mitigates the impact of the site on 

the downstream, but the impact of climate change. 

9 CURRENT CONCLUSIONS 

The flood modelling determined that: 

• Under the proposed design the site will not experience any notable (>100 mm) locations of flooding that 

coincide with proposed buildings, provided that Culvert-1 (located near the shared facility) and Culvert-5 

(located in the Rural Living Precinct) are designed to avoid any blockage.  

• The Northern and Main catchment will require notable attenuation to match the historical existing 

outflows. The Northern catchment will use the central pond while the main catchment will use the Central 

and Western ponds. The main catchment can also utilise Culvert-2 and the overflow carparking area for 

attenuation during some of the larger storm events; however, the preference will be to increase the size of 

the western pond.  

• The northern ridge of the Back Track will also have some form of masonry wall to help retain runoff within 

the track, reducing overflow to the Main Catchment and reducing the needs for additional infiltration. This 

will tie into the detailed design intention of directing more water towards the wetland.  

• Excluding the swales, the site has two local overland flows: one through the through the Shared facility, 

the other through the overflow carparking area.  

• Even without the stormwater mitigation infrastructure (weirs and connections to culverts), the depth 

impacts upstream and downstream of the site are minor, localised, and close to the site’s boundary. 

• Due to the area being flat and the proposed design surface still being in flux, it is important that this is an 

ongoing consideration.  

• The proposed swales are adequate to cater for the design flows.  

For minor events, the Kahikatea stand floods the same under the proposed design as it does under the existing. It 

can be concluded that the proposed development will not worsen the wetland. 

10  LIMITATIONS 

This report has been prepared for our client for their purposes. It is not to be relied upon or used out of context by 

any other person without reference to BCD. The reliance by other parties on the information or opinions contained 

in this report shall, without prior review and agreement in writing, be at such parties’ sole risk. 

Modelling completed for this report was undertaken in GeoHECRAS Version 6.1.0.3985, based on a survey of the 

site. If the surrounding surface changes, the model inputs would need to be updated to ensure the results are still 

accurate and valid. 
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Memorandum                              

 

Peer Review of Flood Model Assessment 

Waikato Greenfield Racing Hub 

 

Introduction 

BCD Group have worked on a flood model as part of assessing flood risk and 

mitigation for the proposed racing hub 

This peer review is based on the receipt of the GeoHEC-RAS flood model files and 

the flood assessment report dated 28th August 2026 

GeoHEC-RAS and HEC-RAS use the same algorithm engine but operate in a 

different environment.  The former requires an ARCGIS license and is used in the 

analysis and preparation of engineering design surfaces and structures.  The latter is 

just a flood model software that is free to download.  To this end the working 

environments are slightly different but the base file requirements are still the same. 

Proposed site 

Figure 1 shows the topography within the site.  The ground levels range from about 

RL58m to RL53m with numerous farm drains convey run-off generally to the 

northern apex of the site. 
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trying to get a feel for where the flooding is problematic but you can’t know you have 

provided the right mitigation until culverts are applied. 

Addendum 

The memo was supplied to BCD on the 13th of September.  I report the following: 

Better break-line alignment has been implemented. 

A smaller cell size of 5m was tested with no material change in results. 

N value for agriculture now 0.045. 

Run-off soil type C accepted due to known waterlogging/poor drainage than soil type 

suggests. 

Volume check still does not work out for rainfall excess expectation in GeoHEC-

RAS.  I understand BCD are requesting support from the software supplier.  My 

concern is that more storage for mitigation may be required than is currently shown.  

To expedite the preliminary design process BCD have offered the following. 

  

I consider this a reasonable, pragmatic interim approach while the volume error is 

resolved. 

In conclusion, the modelling is fit-for-purpose in terms of setting design parameters 

in readiness for more detailed modelling of culverts, storage and final flood design 

levels. 

 

Dr Steven Joynes 

28th September 2026 

 

 





