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Executive Summary 

This Structure Plan for the Hautapu Industrial area provides the 

framework for managing industrial development within this area, which is 

anticipated to be the primary industrial node for Cambridge.  The 

Structure Plan is an update of the 2008 Structure Plan and reflects the 

changes that have occurred since then, notably the completion of the 

Waikato Expressway – Cambridge Section; the Waipa 2050 and 

FutureProof Growth Strategies; and the District Plan.   

The purpose for updating the Structure Plan is to enable Council to plan 

and fund required infrastructure to appropriately service this industrial 

area, and consequently to provide a framework for development 

proposals. A relevant structure plan for this area is an essential tool in 

avoiding piecemeal development by providing a high-level enabling 

framework. This report and supplementary technical reports offer detail 

for necessary infrastructure and establishes an associated planning 

context for how the implementation of the structure plan is to be 

managed.  

To this end the Structure Plan that follows and associated technical 

reports will provide the required information for developers to ensure their 

development meets infrastructure requirements in a coordinated and 

sustainable manner to avoid complications in the future and to enable 

development to be managed in an integrated approach to achieve the 

best outcome for developers, Council and communities.  

The following technical reports accompany this report: 

 Urban Design and Landscaping Report 

 Stormwater Report and associated Hydrological Report 

 Water and Wastewater Report 

 Transportation Report 

The staging of development in this Structure Plan has been divided into 

defined ‘areas’ that are available for development. These areas have 

been segmented according to the services that need to be put in place 

before the site can be occupied by a development. The areas have no 

definite order or sequence for development, which provides for an 

element of flexibility.  

In order to develop a site within the Structure Plan Area, a development 

proposal will need to demonstrate compliance with the District Plan. One 

of those requirements will be to also demonstrate compliance with the 

Structure Plan.  This document includes detail as to what giving effect to 

the Structure Plan means. 

In order to implement the Structure Plan there will be a need to embed it 

into the District Plan, which will require a plan change process to be 

followed under the Resource Management Act.  Further statutory 

approvals may also be required, in particular a stormwater discharge 

consent from the Waikato Regional Council and approvals to implement 

the infrastructure to service the cell. 

An outline of the Structure Plan is provided on the next page.   
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1 Purpose 

This report provides an update to the existing Hautapu Structure Plan, 

which was originally completed in 2008 before being incorporated into the 

District Plan in 2012. The purpose for updating the Structure Plan is to 

reflect changes that have occurred since 2008; for Council to be able to 

plan and fund required infrastructure to appropriately service this 

Industrial area; and consequently to provide a framework for development 

proposals.  

A relevant Structure Plan for this area is an essential tool in avoiding 

piecemeal development by providing a high-level enabling framework. 

This report and supplementary technical reports offer detail for necessary 

infrastructure and establishes an associated planning context for how the 

implementation of the structure plan is to be managed.  

An updated Structure Plan is required to accurately reflect the changes to 

the Hautapu industrial area since the original Structure Plan, namely the 

completion of the Waikato Expressway – Cambridge Section, adjusted 

boundaries and growth strategies such as Waipa 2050 and FutureProof. 

This Plan also provides a greater level of detail on stormwater 

management and an improved development flexibility.       Figure 1: Hautapu Structure Plan Area 

The purpose of the Structure Plan is also to provide a broad framework within which landowners and developers can prepare development proposals in 

a flexible manner while maintaining an integrated approach to development. A high quality industrial area consistent with the amenity and character 

expected within Cambridge is sought, together with ensuring that there is an adequate provision of services such as stormwater, water reticulation and 

wastewater, as well as providing for appropriate transportation and roading connections.  
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2 Structure Plan Area 

The Hautapu Structure Plan Area is defined by land east of Peake Road, south of Hautapu Road, west of Victoria Road and north of the Waikato 

Expressway – Cambridge Section (State Highway 1). The Structure Plan Area does not include the existing industrial land to the north of the area.  

The Hautapu Structure Plan Area is approximately 100 hectares in size. It does not include the C8 Industrial Growth Cell identified in Waipa 2050 as 

this area will also need a structure plan to enable further growth. This Structure Plan document is however intended to be used as a basis for future 

structure plans in the area to ensure consistency of development.  

Existing activities in the study area include agricultural (light grazing mainly), rural-residential / lifestyle and light industrial and commercial premises. 

The majority is currently greenfield land.  

 

 

 

 

 

 

Figures 2 and 3: Hautapu Structure Plan Area and Waipa 2050 Hautapu area (respectively)  

 

Hautapu Structure 

Plan Area 

Waikato Expressway 

– Cambridge Section 
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3 Context/Legislation 

3.1 Growth Strategies – Waipa 2050 & FutureProof  

The Hautapu Industrial Area is identified in the Waipa 2050 growth strategy as a growth cell, highlighted as part of the 2025 town boundary and 

therefore of immediate need. Waipa 2050 also outlines the following visions that are of relevance to an industrial note at Hautapu: 

 There is reduced reliance on Hamilton City for employment 

 “Value-add” industries have been established and the clustering of these is emerging around transport nodes (road, rail, air). 

 There is increased levels of employment in the service sector as the population increases.  

Developed in parallel with Waipa 2050, the Future Proof sub regional growth strategy also identifies the Hautapu area as a strategic industrial node.  As 

such the future development of the Hautapu area as an industrial node is well supported by the strategic documents. 

3.2 Regional Policy Statement 

Policy 6.14c of the Regional Policy Statement (RPS) states: 

“new industrial development should predominantly be located in the strategic industrial nodes in Table 6-2 (section 6D) and in accordance with the 

indicative timings in that table except where alternative land release and timing is demonstrated to meet the criteria in Method 6.14.3” 

The Hautapu industrial area outlined in this Structure Plan is identified as a strategic industrial node within Table 6-2 of section 6D.  The RPS outlines 

an estimated 50ha as being developed within the area by 2041 and 96ha in total by 2061.  The Structure Plan provides the framework for development 

of the full 96ha.  The Structure Plan in itself doesn’t release the land and it is expected that this entire supply of land will be sufficient to meet demand 

over this full 40-50 year horizon. 
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3.3 Waipa District Plan 

Under the Partly Operative Waipa District Plan the Structure Plan Area has two zones; the eastern 

area is zoned Industrial and the western area is zoned Rural.  This is outlined within the Planning 

Map shown as Figure 4. The District Plan makes any activity in the area that is zoned Industrial a 

non-complying unless the area is serviced or a development agreement is made with Council. The 

District Plan recognizes that ad-hoc development in this area could compromise the potential for the 

entire area to be effectively serviced. Specific objectives and policies outline the importance of a 

visually attractive and coordinated development, with appropriate building design, landscaping and 

infrastructure. 

 

Figure 4: Zoning Map from Waipa District Planning Maps 

4 Outcomes Sought / Philosophy 

The principles guiding this Structure Plan are outlined below, with these considered as key objectives for achieving a successful outcome: 

 An industrial area that is readily accessible, visually attractive and which has a character that embodies Cambridge’s heritage and landscape (a 

sense of place); 

 Maximisation of multi-purpose reserve network opportunities; 

 Low impact design is encouraged (in terms of both stormwater and built form – particularly when viewed from gateway areas); 

 A local transport network that is fully integrated with the regional transport network; 

 A central focal area for public open space and provision of local commercial amenities; 

 Flexibility around the staging and sequencing of development. 

The philosophy behind the Structure Plan is to enable light to medium industry, including dairy and equine industries, avoiding the impacts associated 

with heavy industry.  This is to be consistent with the character of Cambridge.  Amenity is particularly important as the location is considered to be a 

gateway to Cambridge from the north, while simultaneously being an ideal location due to proximity with significant transportation routes.  

The Structure Plan provides design guidelines to steer the quality of development and ensure that intended urban design outcomes are achieved.  The 

Structure Plan also outlines the infrastructure that is required to service the parcels of land, in particular what services are required to be constructed by 

developers and those provided by Council.  Main trunk connections for water, wastewater, a stormwater outlet and cycleway connections are intended 

to be provided by Council i.e. essentially the core infrastructure to ‘unlock’ the growth cell.  Within the growth cell infrastructure such as roading, 

stormwater management and reticulation will need to be provided as part of each development, but within the overall framework outlined.  
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5 Transport 

Hannon Road and Allwill Drive provide access to sites south of Hautapu Road. The four-lane Waikato Expressway includes an interchange at Victoria 

Road, which is the main interchange for Cambridge bound traffic. The interchange includes signalised intersections at on/off ramps on Victoria Road. 

An over-bridge across the Expressway is provided at Peake Road, however Hannon Road is now closed to through traffic. The Hautapu - Cambridge 

cycle trail is intended to connect the Hautapu Village to the Cambridge town centre following the route of the old railway line, parallel to Victoria Road.  

There is no public transport provision in the vicinity of the site.  

A more detailed outline of the transportation matters are provided within the report attached as Appendix F.  The following provides a high level 

summary of the main points. 

The key opportunities in terms of access and transport provision to service this industrial node are: 

 The Cambridge section of the Waikato Expressway provides nearby access to the Strategic Road Network. 

 Allwill Drive provides a direct connection into the Structure Plan Area with a wide road reserve and relatively high capacity, and well aligned 

intersection with Hautapu Road, although capacity / safety improvements will be necessary to accommodate future traffic demands. 

 The Hautapu to Cambridge cycle trail adjacent to Victoria Road provides an off road walking and cycling facility in close proximity to the Structure 

Plan Area.    

The following key transportation constraints have been identified: 

 The intersection of Hannon Road and Hautapu Road has poor geometric alignment and restricted visibility and is not recommended to act as a 

primary vehicle access into the Structure Plan Area, although a limited amount of development via this road may still be possible. 

 The Allwill Drive / Hautapu Road intersection will need to be upgraded to a roundabout in future to safely and efficiently accommodate turning 

movements to and from the Structure Plan Area.  A roundabout is considered preferable to traffic signals.  

Overall, there are considered to be no impediments from a transport perspective in implementing the structure plan.  Key elements from a transport 

perspective in giving effect to the structure plan include: 

 The primary vehicle access should be via an extension to Allwill Drive via Hautapu Road; 

 The Hannon Road intersection with Hautapu Road should ultimately be closed or restricted in its use.  Its use should be limited to the volumes that 

existed prior to the severance that occurred as a result of the Cambridge section of the Waikato Expressway; 

 Cycling and walking connections should be provided through the Industrial area to enable connections with the township to the south. 

 An internal roading network should be provided as per the developed cross sections and generally in the location shown on the structure plan, with 

this essentially forming a ring road through the growth cell.   
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6 Stormwater 

The Structure Plan Area sits within the upper part of Mangaone Stream catchment.  The topography is relatively flat with localised depressions, with the 

overall fall from the southeast to the northwest. The Mangaone Stream is the receiving watercourse and it forms part of a Waikato Regional Council 

drainage scheme. It is a watercourse that has been modified by farming practices and has minimal native riparian vegetation. As most of the area is 

undeveloped pastoral land, the proposed level of industrial development will create large new areas of impervious surfaces that will require a 

coordinated approach to stormwater management. There is no existing land drainage network that serves the site and so runoff either pools on the 

ground to then soak away or, in the more extreme events flows over land to the Mangaone Stream. The underlying geology suggests much of the area 

has soils suitable for soakage and the groundwater table is relatively deep (3 to 6m below ground at its “winter” peak).  The proposed stormwater 

management approach includes development requirements for runoff from both public and private land. It is proposed to consider each development in 

the context of the Area it sits in (i.e. Areas 1 to 5) so as to essentially create sub catchments of development.  It is noted that there may be additional 

requirements that arise from particular developments that are not listed below and these should be considered at the time of development. 

 Soakage disposal of 100% of the 2 yr. ARI storm for all storm durations up to 72 hrs. Where soakage is not suitable then retention and extended 

detention shall be provided; 

 The soakage disposal shall be designed based on additional site specific testing in 

the locations of the soakage areas; 

 The cumulative effects on groundwater from soakage disposal shall be investigated 

and modelled in a 3D groundwater model; 

 Water quality design in accordance with TP10; 

 Soakage disposal of runoff in the 10 yr. ARI storm such that the volume discharged 

matches or is less than the existing development volume discharged to the 

Mangaone Stream; 

 Primary system drainage designed to a 10 yr. ARI capacity; 

 Secondary flow managed so that a 50 yr. ARI storm is contained in formalised 

engineered flow paths (either road corridor or other designed flow paths) and does 

not flood habitable floor levels; 

 Attenuation of 100 yr. peak flow to 80% of existing development peak for the critical 

duration storm; and, 

 The design shall be documented in Stormwater Management Plans, and Operational 

and Maintenance plans shall be prepared and approved by Council. 

Figure 5: Secondary flow paths and low points 

A more detailed outline of the stormwater matters are provided for within the report attached as Appendix C along with the hydrological assessment in 

Appendix D.   
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7 Water Supply 

The Structure Plan Area does not have an existing suitable water supply.  Construction of a new supply, and upgrades to the existing network and 

treatment plant is required to service the area.  

A more detailed outline of the water supply matters are provided for within the report attached as Appendix E.  The following provides a high level 

summary of the main points. 

The following issues and constraints have been identified with regards to water supply: 

 The existing water supply network near the Structure Plan Area has insufficient capacity to service the zone 

 The existing Water Treatment Plant (WTP) serving Cambridge North and Hautapu has no additional capacity to provide for the Structure Plan Area 

The Structure Plan Area is expected to require an average of around 600m3 of water per day, with a peak supply of over 3,000m3 potentially required.  

This is based upon a density of 30 persons per hectare, and a usage of 200 litres per person per day (with a peak of 5 times this). The following works 

are required to provide adequate water supply to the Structure Plan Area: 

 A dedicated 375mm loop water main extended to Hautapu from Taylor Street.  A back-feed main from the Cambridge North reservoir and associated 

SCADA control systems is also required to ensure the dedicated main functions correctly; 

 A 4ML/d upgrade is proposed at Karapiro WTP to meet forecast demand.  The forecast demand includes areas of Cambridge North, Hautapu, and 

the Structure Plan Area; 

 Upgrades from the 2013 Master Plan are required – primarily due to fire-flow requirements: 

o Year 2030 – 5.5ML/d consent to transfer flows to Parallel Road 

o Year 2036 – 4ML/d upgrade at Alpha Street WTP 

The New Zealand Fire Service Fire Fighting Water Supplies Code of Practice 2003 requires that a water supply classification of W7 requires a water 

flow of 100 l/s within 135 metres of the premises and a further 100 l/s within 270 metres of the premises. The individual lots will also require adequate 

water storage facilities for 180 minutes.  Individual lot owners would be expected to provide this as part of their development proposal, by way of on-site 

storage in a suitable reservoir/tank.  Alternatively a specific fire design would need to be provided to demonstrate compliance with the Code of Practice. 

Any proposed development lot will require a specific design for both water flow and water storage. 
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8 Wastewater 

The Hautapu Structure Plan Area is currently un-serviced for wastewater.  Reticulation is required in order to provide disposal and treatment off-site. 

The Structure Plan Area has been broken into ‘Areas’ or parcels of land that can be opened to development once the services are provided.  

A more detailed outline of the wastewater matters are provided for within the report attached as Appendix E.  The following provides a high level 

summary of the main points. 

The following issues and constraints have been identified: 

 On-site wastewater treatment and soakage is not considered feasible due to the anticipated volume of wastewater generated.  Wastewater flows will 

need to be treated at an existing treatment plant. 

 The site is generally flat, which precludes the use of a gravity pipeline to convey flows.  A series of pump stations will be required. 

 The closest connection to the existing wastewater network is located at Taylor St/Victoria St pump station.  This pump station is currently the throttle 

point for growth in the area, and requires pump upgrades. 

 The existing Cambridge wastewater pipe network has limited capacity – any spare capacity has been allocated to the Cambridge North residential 

zone. 

 To facilitate the wastewater requirements an upgraded sewer bridge is required to be installed to the treatment works. This work is currently 

underway. 

Existing wastewater discharges are primarily treated by individual septic tanks on-site. The Structure Plan Area is expected to generate a peak of 

around 35-40l/s of wastewater, based upon a population density of 30 persons per hectare.  Due to the likely site coverage and volume of wastewater 

flows, and the flat nature of the site, on-site treatment is not suitable and it is not possible to drain the whole Hautapu Industrial Zone by gravity 

pipelines. Therefore a sewerage reticulation scheme has been formulated based on a series of seven pump stations pumping into one delivery pressure 

main, which is planned to discharge into a proposed collector manhole located at Taylor Street. 

The following works are required to provide adequate wastewater services to the Structure Plan Area: 

 A new 375mm wastewater pipe is required from the Structure Plan Area to the Taylor Street pump station; 

 An upgrade to the Taylor Street pump station to accommodate the additional flows from the Structure Plan Area; 

 Construction of a series of pump-stations and associated pipework as development progresses; 
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9 Implementation 

9.1 Staging 

The staging of development in this Structure Plan has 

been divided into defined ‘areas’ that are available for 

development. These areas have been segmented 

according to the services that need to be put in place 

before the site can be occupied by a development. The 

areas have no definite order or sequence for development, 

which gives developers greater flexibility and allows the 

market to drive the rate of growth.  

It is likely however that development will commence in the 

south-east and develop towards the north-west so 

essentially following from Areas 1-5.  The thinking behind 

this is that Areas 1 and 2 are already zoned for Industrial 

purposes and likely to be the logical location to connect to 

services as they are extended from the south. 

 

 

 

 

 

 

Figure 6: Staging 
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9.2 Infrastructure & Costs 

The costs associated with necessary infrastructure to unlock / provide for development have been outlined below.  These are considered to be the core 

infrastructure that will benefit all development and therefore appropriate to spread the costs associated with these across all developments within the 

growth cell.  Obviously there will be further infrastructure requirements, such as the internal road network and associated water and wastewater 

reticulation and stormwater management elements that are considered most appropriate to be established by development as it occurs. 

Project Comments Cost estimate Contingency % Risk 
@ 35% 

Total Cost 

Cycleway Connection from Victoria Road to Hannon Road via the 

Cambridge Expressway 

$220k $80k $300k 

Water supply Connection from Taylor Street to Hannon Road via the 

Cambridge Expressway 

$1.38M $480k $1.86M 

Wastewater connection Connection from Taylor Street to Hannon Road via the 

Cambridge Expressway 

$1.3M $460k $1.76M 

Wastewater pumping 

stations 

8 Pumping Stations within the growth cell $3.31M $1.16M $4.47M 

Hannon Road Closure Closure / stopping of Hannon Road once Allwill Drive 

extension is in place 

$20k $7k $30k 

Hautapu / Hannon Road 

urbanisation 

Conversion of rural to urban road for 1.5km of surrounding 

network i.e. 500m of Hannon Road and 1km of Hautapu 

Road (Victoria to Peake) @2,500m2 as per cost from Council 

$3.75M - $3.75M 

Hautapu / Allwill Road 

intersection 

Possible future intersection upgrade $1.5M $525k $2.025M 

Hautapu / Victoria Road 

upgrade 

Additional optional allowance for SW upgrade / intersection 

upgrade  / P&G / temporary traffic management / 

environmental compliance etc. 

$3.46M $1.211M $4.67M 

Stormwater Outlet to Mangaone Stream $4.61M $1.61M $6.22M 

Total1  $16.09M - $19.55M $4.32M - $5.53M $20.41M - $25.08M 

                                                      

1 Total range represents the total excluding the Hautapu / Hannon Road upgrade and the total including the upgrade 
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9.3 Statutory Requirements 

9.3.1 Waipa District Plan Amendments  

The Structure Plan Area falls under two zones; Industrial and Rural. In order for this Structure Plan to have effect it is recommended that the Rural 

Zoned land (in particular Areas 3 and 4) are rezoned through a Schedule 1 Plan Change process to become a Deferred Industrial Zoning. By having a 

Deferred Industrial Zone, greater certainty is provided to its future use in line with the structure plan, whilst retaining flexibility around the future timing of 

development, consistent with the release triggers guided by FutureProof and the Waikato Regional Policy Statement. 

It is recommended that the zoning is changed through a Schedule 1 Plan Change process in parallel with the required process to include the updated 

Structure Plan into the District Plan. Section 14 – Deferred Zones in the District Plan will also need to be changed to include the Hautapu Industrial Area 

in the criteria needed to uplift a zone. The criteria can follow a similar suit to existing criteria in Section 14.4, which was largely developed for residential 

purposes.  A recommended approach to the criteria is outlined as follows; 

In the Deferred Industrial Zone of the Hautapu Industrial Area, the rules of the Deferred Zone will apply until: 

(a) A structure plan, where identified in Appendix S1, has been approved for the whole of the Deferred Zone area, or has been approved 

for part of the Deferred Zone area in accordance with Rule 14.4.1.5(e), identified on the Planning Maps; and 

(b) There is a development agreement in place, signed by both the developer and Council that outlines the infrastructure requirements, the 

timing of the infrastructure, the future ownership of the infrastructure and the cost share arrangements of that infrastructure; and 

(c) There is less than 5 years of projected supply of industrial land within the zoned Hautapu Industrial Area that is available for 

development; or 

(d) The nature and need for a specific development is proven to the satisfaction of Council that the removal of the Deferred Zone is needed 

ahead of, or in conjunction with, the development of existing industrial area; and 

(e) Council has made a formal Council resolution to remove the Deferred Zone, and to allow development to proceed in accordance with 

the resolved new zone(s); and 

After the resolution is made by Council, the full provisions of the Industrial Zone and district wide provisions shall apply. Activities that fail to 

comply with this rule will require a resource consent for a non-complying activity. 

This would allow the Deferred Industrial Zone to be uplifted and become an Industrial Zone without the need to engage in a Plan Change process. It 

would ensure that land is not developed without a proven need demonstrated and would encourage greater flexibility for developers and an opportunity 

for appraisal from Council.  
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9.3.2 Statutory Approvals 

9.3.2.1 Designations 

There is an opportunity for Council to consider designating the stormwater swales and in particular the main discharge swale both north and south of 

Hautapu Road to protect this corridor.   

9.3.2.2 Regional Consents 

A comprehensive resource consent will be required to discharge stormwater from the catchment to the Mangaone Stream.  This should be considered 

from a broader catchment perspective.  

9.4 Giving Effect to the Structure Plan 

The success of the Structure Plan will be in its ability to be implemented and the ability to understand what is required to give effect to the Structure 

Plan. 

In order to develop a site within the Structure Plan Area, a development proposal will need to demonstrate compliance with the District Plan.  One of 

those requirements will be to demonstrate compliance with the Structure Plan. 

The following is intended as a guide as to what giving effect to the Structure Plan means.  It is considered appropriate that if there is inconsistency with 

this and any other Plan provisions that the more specific provisions should apply, which would be expected to be those that apply to the Structure Plan 

area. 

Roading and Access 

 Hannon road intersection to close or be restricted to existing development only beyond the development of:  

– the unserviced industrial area  

– 5ha of additional land  

 Access between Hannon Road and Allwill Drive to be established upon closure of Hannon Road intersection.  

 All roads to be designed in accordance with the attached cross sections.  

 No individual access to Peake Road. 

Stormwater 

 Soakage disposal of all of the 2YR ARI storm 

 Treatment of runoff in accordance with TP10 

 Primary drainage capacity for a 10YR ARI storm 
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 No increase in volume discharged in the 10YR ARI storm 

 Secondary flow paths along road corridors for a 50YR storm 

 Peak flow attenuation in a 100YR storm (to 80% of existing) 

 On-lot management of stormwater separate to the road corridor 

Water Supply  

 A reticulated water supply network to be provided  

 Installation of a 375mm main from Taylor Street to provide adequate water supply to the Structure Plan Area 

 On-site storage requirements to meet New Zealand Fire Service Fire Fighting Water Supplies Code of Practice 2003 

Wastewater  

 Reticulated network to be provided via a series of pumping stations  

 Connection required to the manhole at Victoria/ Taylor Street intersection  

Landscaping Amenity  

 Post & rail fence to be provided on structure plan area perimeter sites  

 Landscaping to be provided as per Section 6 of the Urban Design and Landscape Guidelines, including  

– Development adjacent to Peake Road, Hautapu Road, Hannon Road and Victoria Road to provide a 5m landscape amenity planting strip 

including amenity tree planting at 30m intervals. 

– Development adjacent to the Cambridge Section of the Waikato Expressway to provide a 5m landscape amenity planting strip 

– Off-road cycling path to be provided to connect Victoria Road to the central focal area  

– Development within Area 2 shall provide a reserve of approximately 2500m2 with the reserve to be on the corner of the Allwill Drive extension and 

one other internal Hautapu Road to be developed.   

 Hannon homestead to be retained  

Building and Site Layout 

 Car parking to be as per Section 3 of the Urban Design and Landscape Guidelines 

 Building layout and design to be as per Section 4 and 5 of the Urban Design and Landscape Guidelines. 

Central Focal Area 

 A central focal area for public open space and provision of local commercial amenities has been provided.  

 Development of this area should be in general accordance with the location show, and with the design guidelines outlined within Section 7 of the 

Urban Design and Landscape Guidelines.  
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ITEMS TO GIVE EFFECT TO THE STRUCTURE PLAN: 

ROADING & ACCESS
 � HANNON ROAD INTERSECTION TO CLOSE OR BE RESTRICTED TO 

EXISTING DEVELOPMENT ONLY BEYOND THE DEVELOPMENT OF:
 - THE UNSERVICED INDUSTRIAL AREA
 - 5HA OF ADDITIONAL LAND.

 � ACCESS BETWEEN HANNON ROAD AND ALLWILL DRIVE TO BE 
ESTABLISHED UPON CLOSURE OF HANNON ROAD INTERSECTION.

 � ALL ROADS TO BE DESIGNED IN ACCORDANCE WITH THE ATTACHED 
CROSS SECTIONS.

 � NO INDIVIDUAL ACCESS TO PEAKE ROAD
 � AN UPGRADE TO THE INTERSECTION OF ALLWILL DRIVE / HAUTAPU ROAD 

MAYBE REQUIRED IN THE FUTURE DEPENDING ON THE NATURE AND 
LEVEL OF TRAFFIC GENERATED FROM THE DEVELOPMENT.  THIS MAY 
INCLUDE THE NEED FOR A ROUNDABOUT.

STORMWATER
 � SOAKAGE DISPOSAL OF ALL OF THE 2YR ARI STORM.
 � TREATMENT OF RUNOFF IN ACCORDANCE WITH TP10.
 � PRIMARY DRAINAGE CAPACITY FOR A 5YR ARI STORM.
 � NO INCREASE IN VOLUME DISCHARGED IN THE 10YR ARI STORM.
 � SECONDARY FLOW PATHS ALONG ROAD CORRIDORS FOR A 50YR ARI 

STORM.
 � PEAK FLOW ATTENUATION IN A 100YR ARI STORM (TO 80% OF EXISTING).
 � ON-LOT MANAGEMENT OF STORMWATER SEPARATE TO THE ROAD 

CORRIDOR.

WATER SUPPLY
 � RETICULATED NETWORK TO BE PROVIDED.
 � INSTALLATION OF A 375MM MAIN FROM WATKINS ROAD RESERVOIR.
 � NZFS FIRE FIGHTING DEMANDS OF WS OR LESS TO BE MET BY 

RETICULATED SYSTEM.
 � ON-SITE STORAGE REQUIREMENTS OF W6 OR MORE.

WASTEWATER
 � RETICULATED NETWORK TO BE PROVIDED VIA A SERIES OF PUMPING 

STATIONS.
 � CONNECTION REQUIRED TO THE MANHOLE AT VICTORIA/ TAYLOR 

STREET INTERSECTION.

LANDSCAPING AMENITY
 � POST & RAIL FENCE TO BE PROVIDED ON STRUCTURE PLAN AREA 

PERIMETER SITES.
 � LANDSCAPING TO BE AS PER SECTION 6 OF THE DESIGN GUIDELINES, 

INCLUDING: 
 - DEVELOPMENT ADJACENT TO PEAKE ROAD, HAUTAPU ROAD, 

HANNON ROAD AND VICTORIA ROAD TO PROVIDE A 5M LANDSCAPE 
AMENITY PLANTING STRIP INCLUDING AMENITY TREE PLANTING AT 
30M INTERVALS.

 - DEVELOPMENT ADJACENT TO CAMBRIDGE SECTION OF WAITAKTO 
EXPRESSWAY TO PROVIDE A 5M LANDSCAPE AMENITY PLANTING 
STRIP. 

 � OFF-ROAD CYCLING PATH TO BE PROVIDED TO CONNECT VICTORIA 
ROAD TO THE CENTRAL FOCAL AREA.

 � DEVELOPMENT WITHIN AREA 2 SHALL PROVIDE A RESERVE OF 
APPROXIMATELY 2500m2 , WITH THE RESERVE TO BE ON THE CORNER 
OF THE ALLWILL DRIVE EXTENSION AND ONE OTHER INTERNAL HAUTAPU 
ROAD TO BE DEVELOPED.   

 � HANNON HOMESTEAD TO BE RETAINED. 

CENTRAL FOCAL AREA, BUILDING AND SITE LAYOUT 
 � CENTRAL FOCAL AREA, CAR PARKING, BUILDING LAYOUT AND DESIGN  

TO BE DESIGNED IN ACCORDANCE WITH THE DESIGN GUIDELINES. 
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NOTES:

1. STORMWATER PERFORMANCE CRITERIA:

 � SOAKAGE AREAS SIZED TO:
 - DISPOSE TO GROUND 100% OF THE 2YR ARI STORM RUNOFF 

FOR DURATIONS UP TO 72HRS
 - DISCHARGE NO MORE THAN EXISTING DEVELOPMENT 

VOLUME DURING A 10YR ARI STORM FOR DURATIONS UP TO 
24HRS. 

 - FLOOR LEVELS SET TO BE CLEAR OF THE 50YR FLOOD LEVEL      
 - ATTENUATE 100YR ARI STORM PEAK FLOW RATE TO 80% OF 

EXISTING DEVELOPMENT FLOW RATE FOR THE CRITICAL 
DURATION STORM AT THE PEAKE ROAD CULVERT.

 � SOAKAGE AREAS SIZED FOR ROAD CORRIDOR RUNOFF ONLY. 
THESE ARE TO BE VESTED AS A COUNCIL ASSET. 

 � PIPED SYSTEMS TO BE DESIGNED TO A 5YR ARI CAPACITY WITH A 
10MIN TIME OF CONCENTRATION.

 � TREATMENT OF RUNOFF IN ACCORDANCE WITH TP10.
 � OVERFLOWS TO RUN DOWN THE ROAD CORRIDORS AND BE 

DIRECTED INTO THE SECONDARY FLOW CHANNEL DESIGNED TO A 
50YR ARI STANDARD.

2. BASIN SIZES SHOWN ARE INDICATIVE AND ARE SUBJECT TO DETAILED 
DESIGN GIVING CONSIDERATION TO SPECIFIC SITE CONDITIONS AND 
ASSESSMENTS.

3. EACH PRIVATE LOT SHALL MANAGE STORMWATER WITH ON-LOT 
SOLUTIONS TO THE SAME PERFORMANCE CRITERIA NOTED IN ITEM 1. 

4. THE FOLLOWING SHALL BE PROVIDED WHERE GROUND CONDITIONS CAN 
BE SHOWN NOT TO BE CONDUCIVE TO SOAKAGE DISPOSAL:

 - RETENTION OF THE FIRST 5MM OF RAINFALL FOR ALL 
IMPERVIOUS SURFACES, PROVIDED PERVIOUS AREAS ARE 
REMEDIATED WHERE COMPACTED. OTHERWISE, 5MM ACROSS 
THE WHOLE SITE; AND,

 - EXTEND DETENTION OF 1.2 x THE WATER QUALITY VOLUME 
DISCHARGED OVER 24HRS.
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NOTES:

1. SWALE DEPTH SHOWN IS A FUNCTION OF PIPE COVER TO THE 
SUMP LEADS/DRIVEWAY CULVERTS NOT THE DESIGN HYDRAULICS. 
ALTERNATIVE SWALE ARRANGEMENTS ARE POSSIBLE. FOR EXAMPLE, 
SHALLOWER SWALES ON EITHER SIDE OF THE CARRIAGEWAY. 
HOWEVER, THE OVERALL CORRIDOR WIDTH NEEDED WOULD BE 
SIMILAR TO THAT SHOWN, JUST THE ARRANGEMENT WOULD CHANGE.

2. SWALES COULD BE PLANTED OR GRASSED. PLANTED BATTERS COULD 
BE STEEPER AT 1V:3H.

A TYPICAL ROAD CROSS SECTION - COLLECTOR ROAD

B TYPICAL ROAD CROSS SECTION - LOCAL ROAD
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E

D SECONDARY FLOW PATH

C SOAKAGE BASIN TYPICAL LONG SECTION

1. BASINS A NOMINAL 2M DEEP AND THE SUBSOIL DISTRIBUTION FIELD 
SET A NOMINAL 1.0M ABOVE THE WINTER HIGH GROUNDWATER LEVEL. 
FINAL ARRANGEMENT SUBJECT TO DETAILED DESIGN AND SITE 
SPECIFIC CONDITIONS.

2. BASINS AND SWALES TO CATER FOR ROAD CORRIDOR RUNOFF ONLY 
EXCEPT FOR OVERFLOWS.

3. THE SUBSURFACE SOAKAGE FIELD ALLOWS THE DISPOSAL AREA 
TO BE MAXIMISED AND IN TURN MINIMISES THE BASIN FOOTPRINT. 
IT ALSO REMOVES THE RISK OF CLOGGING OF THE BASIN SURFACE 
LAYER REDUCING INFILTRATION RATES. THIS ALLOWS THE BASINS 
TO BE GRASSED OR PLANTED. THE NUMBER OF DOME RISERS THAT 
ALLOW FLOW INTO THIS FIELD WILL VARY DEPENDING ON SIZE OF THE 
BASIN AND ASSOCIATED FLOW RATES.

4. DOWNSTREAM TAILWATER LEVEL SET BY PEAKE ROAD CULVERT 
APPROX 700M DOWNSTREAM LEVEL TO BE CONFIRMED.

5. ALLOW  TO LOCALLY LANDSCAPE AND RESTORE 50M (APPROX) 
OF STREAM BANKS WITH NATIVE RIPARIAN PLANTING TO OFFSET 
ECOLOGICAL EFFECT OF RIP RAP SCOUR PROTECTION.

6. CULVERT DIAMETER AND CHANNEL GRADE SUBJECT TO DETAILED 
DESIGN.

NOTES:
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NOTES:

1. FINAL ARRANGEMENT SUBJECT TO DETAILED DESIGN. THIS CROSS 
SECTION SEEKS TO MINIMISE LAND REQUIREMENTS BY HAVING 
STEEP ENGINEERED BATTERS. OPTIONS WITH FLATTER BATTERS 
WOULD REMOVE THE NEED FOR THE LIVING WALL BUT TAKE UP 
SIGNIFICANTLY MORE LAND.

2. BED WIDTH SET BY ACCESS FOR A TRACTOR MOWER TO MAINTAIN THE 
DRAIN RATHER THAN HYDRAULIC REQUIREMENTS.

3. SUBSOIL TO PREVENT GRASS BED FROM BECOMING BOGGY.

4. LIVING WALL BATTER SLOPE SUBJECT TO DETAILED DESIGN, COULD 
BE AS STEEP AS 70 DEGREES.

E OPEN CHANNEL SECONDARY FLOW PATH
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The purpose of these design guidelines 
is to provide guidance for future 
development within the Hautapu Industrial 
Zone, such that development can be 
designed to minimise any potential 
adverse visual and landscape effects as a 
result of future development.

The following sections outline guidelines 
for the future industrial development 
within the study area. While the 
Cambridge area is known for its gardens 
and pastoral setting at the heart of the 
Waikato Region, it is also recognised that 
there is a need to provide for industrial 
land use as part of the area’s economy. 
These guidelines form part of the Hautapu 
Industrial Structure Plan and support 
guidelines set out in Section 7 (Industrial 
Zone) of the proposed District Plan.

The following overarching Design 
Objective has been developed to frame 
the design principles and provide clear 
direction in relation to the aspirations for 
the future growth area: 

Hautapu Design Objective

To promote an industrial and business 
environment that is safe and attractive for 
all users, and which minimises adverse 
visual effects on the surrounding rural 
environment and public places.

To assist in achieving the vision, there are 
five key areas that future development at 
Hautapu should respond to, as outlined 
within these guidelines: 

 � Site Responsive Design
 � Access and Circulation
 � Building Siting and Orientation
 � Built Form
 � Landscaping

Objectives and guidelines are outlined 
under each of these headings. The 
objectives are overarching design 
statements that the development should 
seek to achieve. The specific guidelines 
are provided to help direct the design of 
the development, therefore achieving the 
overarching design objectives.   

1. Introduction
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Site and Context Assessment

Design Objectives
 � To ensure that new development 

responds to the its context and 
reinforces its rural character setting. 

 � To retain ‘locating’ views across and 
out of the site. 

Design Guidelines

2.1 A site analysis should be 
undertaken at the beginning of, and 
to inform, the design process. The 
analysis should include:
 – Surrounding land uses - existing 
and proposed future uses

 – Existing and future transport 
networks - road, pedestrian and 
cycle paths, and public transport

 – Built form, character and heights 
of surrounding buildings

 – Areas of vegetation
 – Predominant landscape and 
cultural heritage character of the 
area

 – Understanding of drainage 
systems both within and beyond 
the site

 – Views and outlook
 – Climatic conditions including solar 
access and prevailing winds.

It will need to be demonstrated that 
the development design responds 
appropriately to each of the above 
elements.

2.2  As far as possible, retain open 
vistas of Mt Pirongia when viewed 
from Hautapu Cemetery, and vistas 
of Mt Maungatautari when viewed 
from properties on Peake Road.

Figure 1. Existing views to a wider setting.

Figure 2. Adjoining cemetary - understanding site interfaces is important so that development can 
integrate appropriately with its immediate context.

2. Site Responsive Design
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Pedestrian and Cyclist Network

Design Objectives
 � To facilitate safe and easy access for 

pedestrians and cyclists to, from and 
within the industrial area.

 � To provide good quality walking and 
cycling facilities within the industrial 
area.

Design Guidelines

3.1 Provide for clearly defined 
pedestrian and cyclist routes in and 
around the industrial area. 

3.2 Maintain clear sight lines at 
pedestrian and cycling crossings.

3.3 Design driveway access to 
minimise vehicle and pedestrian / 
cyclist conflicts by maintaining clear 
sight-lines between the exiting or 
entering vehicle and pedestrians. 

3.4 Provide secure bicycle storage that 
is close to building entrances, to 
assist in increasing accessibility 
and provide passive surveillance. 

Vehicle Movement

Design Objectives
 � To provide safe, convenient and 

efficient access for all vehicles to and 
from the industrial area.

 � To minimise the impacts of traffic on 
the surrounding area.

 � To provide access and car parking 
arrangements that are logical and 
legible to visitors and employees.

 � To minimise the impacts of crossing 
points on pedestrians and cyclists.

Design Guidelines

3.5 Developments should be designed 
to allow all vehicles to enter and 
exit a site in a forward motion. 
Turning areas will be provided for 
larger vehicles where necessary.

3.6 All access points should have clear 
sight-lines, enabling vehicles to 
enter and exit safely and efficiently.

3.7 Developments should be limited to 
one entry and exit point for each 
site in order to minimise disruption 
to footpaths.

Loading and Servicing

Design Objectives
 � To provide safe and efficient loading 

and servicing areas for all sites.
 � To minimise the visual impact of 

loading bays and service areas when 
viewed from surrounding public 
areas.

Design Guidelines
3.8 Loading areas should be located 

to the rear or side of the site away 
from the street frontage. Refer 
Figure 5.

3.9 Access to loading areas should be 
clearly separated from pedestrian 
and bicycle routes, and where 
practical, separated from vehicle 
access routes. 

3.10 Loading areas should be designed 
to allow unobstructed vehicle 
access and provide appropriate 
turning areas and allow for 
sufficient and safe collection of 
waste materials. 

3.11 Provide storage and loading areas 
of sufficient size and dimensions 
to avoid the use of car parks for 
temporary storage of goods. 

3.12 Boundary treatment should 
provide adequate screening of the 
loading and service areas from the 
surrounding streets, including the 
Waikato Expressway. 

Figure 3. Example of a clearly defined 
pedestrian entry with good pedestrian links and 
visitor parking to the front of the building 

3. Access and Movement

Figure 4. A good example of a pedestrian 
crossing within an industrial environment
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Car Parking Layout and Design

Design Objectives
 � To provide sufficient car parking for 

the needs of the business. 
 � To provide an environment where 

parking is not perceived as the 
dominant element from the street and 
other public areas.

 � To provide safe and efficient access 
within car parks for all users.

 � To provide safe accessible car 
parking for local amenities.

Design Guidelines

3.13 Large expanses of car park, greater 
than 20 spaces, should be located 
to the side or rear of the building. 
Refer Figure 7.

3.14 Car parking within the front 
setback of the site should generally 
be restricted to visitor parking. 
Visitor spaces should be clearly 
distinguished with suitable signage 
or markings. 

3.15 Visitor and staff parking areas 
should be located adjacent to areas 
of the building that are commonly 
accessed, and a pedestrian 
pathway should be provided to the 
entrance of the building.

3.16 Visitor and staff parking should be 
located in a separate location from 
operational areas such as truck 

manoeuvring areas, and external 
storage areas.

3.17 Car parking should be avoided 
within 2.5m of the front property 
boundary to allow sufficient space 
for landscaping and footpaths. 
Refer to the landscape guidelines in 
Section 5.

3.18 Parking areas should be separated 
from buildings by landscaping. 

3.19 Large car parking areas should 
be broken up through high quality 
landscaped treatments (refer Figure 
8).

3.20 Car parking areas should be 
designed with a regular grid of 
shade trees, of a suitable species, 
between parking rows at a ratio of 
approximately 1 tree per 8 car-
bays. Refer to Appendix C for a list 
of appropriate species.

3.21 Carparking should include safe 
pedestrian links, designed to 
provide access for all users.

3.22 Provide on-street car parking 
(including disabled car parking) 
adjacent to public open space and 
amenities, e.g. adjacent to the 
central focus area as illustrated on 
within the structure plan.

Figure 5. Recommended locations of loading and 
servicing areas

Figure 6. Car parking areas at the front of the 
building is not a desirable outcome. 

Figure 7. Car parking areas to the side and rear 
of the building should be a design outcome.

Figure 8. Landscaping helps minimise the visual 
impact of the car park, breaking up the large areas 
of  asphalt. Added environmental benefits include 
less storm-water runoff, increased amenity and 
shade for parked cars.
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Setbacks

Design Objectives
 � To provide a clear and legible front 

entrance that is visible from the 
street. 

 � To site buildings so they provide 
adequate space for landscaping and 
reduce visual impacts on surrounding 
public areas (including roads).

Design Guidelines

4.1  Building setbacks should be no 
less than 3 metres along Hannon 
Road (south of the cemetery) and 
within the ‘Existing Industrial’ area 
to the north-east of the site. Refer 
Appendix B. 

4.2  Building setbacks along Hautapu 
Road and Peake Road and along 
external boundaries of the ‘Future 
Industrial Zone’ area are to be 
setback 15 metres. Refer Appendix 
B. 

4.3  Buildings along the southern 
boundary adjacent to the Waikato 
Expressway are to be setback 25 
metres.  

4.4  Front setbacks should be 
landscaped in accordance with 
the guidelines set out in Section 5. 
Landscaping, and should not be 
used to store goods, materials or 
waste.

Figure 9. A clear and legible front entrance with a glass facade that provides passive surveillance of the 
car park. A change in surface treatment highlights where the pedestrian footpath leads to the entrance 
across the car park. 

4. Building Layout
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Figure 10. This development incorporates good pedestrian links, 
high quality amenity landscaping and good passive surveillance 
around the building. 

Figure 11. This building provides good street address 
and passive surveillance with its large glazed facade.

5. Built Form

Street Address 

Design Objectives
 � To provide buildings that are easy for 

visitors and workers to locate. 
 � To create an attractive setting for 

industrial buildings that support a 
range of movements, connections 
and enable safe pedestrian/ cyclist 
access where appropriate. 

 � To provide passive surveillance of 
surrounding public spaces. 

Design Guidelines

5.1  Avoid blank, unarticulated walls 
along the front façades. Provide 
planting where this is unavoidable. 

5.2  Buildings should be orientated 
so that the building frontage (i.e. 
entrance, reception, customer 
service area) is parallel with the 
primary street frontage.

Building Design 

Design Objectives
 � To reinforce the rural character of the 

local area through appropriate built 
form and landscape elements.

 � To provide buildings that facilitate 
visual interest and variety in form and 
appearance.

 � To provide practical building forms 
that meet the purpose of the industry 
or business. 

Design Guidelines

5.3  Avoid excessive blank walls. 

5.4  Large expanses of building walls 
that are visible from the street 
should be broken up or otherwise 
detailed to reduce the scale and 
increase interest.

5.5  Use simple, orthogonal forms 
that are broken up by contrasting 
materials, colours and textures.

Material Finishes and Colours

Design Objectives
 � To provide colours, materials and 

finishes that are compatible with the 
rural character of the Cambridge 
area.

 � To provide a co-ordinated palette of 
colours, materials and finishes.

 � To provide materials that are durable 
and robust.

Design Guidelines

5.6  Utilise materials that reinforce the 
rural character such as corrugated 
iron, timber and textured concrete. 
Avoid large undifferentiated façade 
areas of plain concrete.

5.7  Utilise a mix of materials and 
colours particularly within the 
visible façades, to provide 
articulation to the buildings and 
visual interest to the street. 

5.8  Building colours should be limited 
to a neutral colour palette in order 
to minimise dominance and reduce 
visual effects on surrounding 
rural zone and public spaces. 
The colour palette recommended 
for the Hautapu Industrial area 
is the Resene British Standard 
5252 range, groups A and B (see 
Appendix A). 

5.9  External finishes should be of 
low reflectivity to minimise glare 
and reflection. Colours should be 
low reflectivity, with a maximum 
reflectance level of 70%.

Figure 12. Coloured concrete panels and 
glazed facade help break up the scale of the 
building.

Figure 13. Varying setbacks and a mix 
of neutral coloured façades help reduce 
the dominance of the building. 
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Building Heights

Design Objectives
 � To provide buildings that are 

appropriately scaled to maintain key 
views from surrounding areas.

 � To provide industrial and office  
buildings that have minimal impact on 
the surrounding area.

Design Guidelines

5.10  A 20m maximum building height 
restriction is applied across the 
buildings on the site.

5.11  Any building within 100m of 
Hautapu Cemetery shall have a 
maximum height of 12m.

5.12  Building heights should respond 
appropriately to the surrounding 
area, and incorporate lower 
elements towards the street to 
relate to the pedestrian scale. 

5.13  Taller elements of the building 
should be recessed from the street.

5.14  Buildings should not generally 
overshadow public footpaths or 
public open space.

Roof Forms

Design Objectives
 � To integrate the roof form into the 

overall design of the building.
 � To ensure roof forms reflect the  

industrial function of the building.
 � To avoid clutter on the roof 

Design Guidelines

5.15  Roof forms should generally be 
of a low pitch unless necessitated 
by the particular industry function. 
Avoid bulky or highly detailed roof 
forms.

5.16  Utilise roof forms to differentiate 
between the various elements of 
the building. This could include the 
transition between the office / sales 
area through to the larger shed 
behind.

5.17  Building infrastructure which is 
located on the roof including air 
conditioning units, plant room, 
lift motor etc. is to be screened 
from adjoining streets and areas 
utilising roof forms or parapets that 
integrate with the overall design of 
the building (refer Figure 16).

Figure 14. An example of simple, non-bulky 
roof form that represents the industrial building 
character

Figure 15. Low pitched gabled roof forms are 
an important element of the industrial character

Figure 16. Utilising roof forms to screen building infrastructure
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Signage and Advertising

Design Objectives
 � To provide for the identification of 

businesses in a way that maintains 
the character and amenity of the 
street.

 � To ensure signage is informative and 
co-ordinated in a way that enables 
customers to easily locate the 
industry or business and determine 
its services.

Design Guidelines

5.18  Directional signage should be 
provided within sites to delineate 
entries and exits, staff and visitor 
parking, office /reception areas, 
and loading areas. Directional 

signage within the site should be 
consistent in style and form (refer 
Figure 17). 

5.19  Signage attached to front fences 
and temporary A-Frame signage on 
footpaths should be avoided. 

5.20  Signage which directs vehicles to 
parking and servicing areas should 
be clearly visible and unobstructed 
by building features or landscaping.

5.21  All signs should be high quality 
and low maintenance with direct 
lighting. 

5.22  Sign colours should be similar 
colour to those used in buildings, 
with allowance for no more than 
50% of the sign coverage to include 
corporate colours and logos. 

5.23  Free standing tenant signs may 
be placed at locations near entry 
driveways, and should incorporate 
large timber post rounds to match 
in with the feature post and rail 
fences. 

5.24  Building mounted signs should be 
and limited to a maximum one per 
tenant (refer Figure 19). 

5.25 Signage shall not be directed at, or 
directly visible from, the Waikato 
Expressway. 

Figure 17. Siting of design of 
detached signage

Figure 18. High quality free standing sign with timber 
detail. 

Figure 19. This sign is located in a clearly identifiable 
position on the building face and at an appropriate size 
and scale.
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Landscape Design

Design Objectives
 � To provide landscape design that 

responds to the characteristics and 
qualities of the area.

 � To provide high quality landscaping 
that enhances the setting of buildings.

 � To provide low maintenance 
landscaping.

 � To provide water sensitive features 
that incorporate the topography and 
existing systems. 

Design Guidelines

LANDSCAPED SETBACKS

6.1  A 5m wide minimum amenity 
planting strip with earth mounding 
will be provided from housing on 
opposing rural zoned properties. 
More specifically, along Peake 
Road and parts of Hautapu Road, 
Hannon Road and Victoria Road 
(refer to Appendix B). 

6.2 Front and corner sites shall have 
an amenity planting strip along 
the entire road boundary to the 
minimum depth of 2.5m, except for 
access and egress points. 

6.3  The amenity planting strip will 
consist of a combination of ground-
covers (i.e. shrubs and/or grass) 
and trees, with at least one tree 
planted for every 10m of road 
frontage. 

6.4  A 5m amenity planting strip shall 
be provided along the southern 
boundary, adjacent to the Waikato 
Expressway (refer Appendix B). 
The purpose of this planting is to 
provide visual screening between 
the Expressway and the structure 
plan area. Plant species and design 
should take into account adjoining 
planting within the Expressway 
corridor.

6.5 Where appropriate, drainage 
management measures are to be 
integrated into the amenity strips 
through the installation of vegetated 
swales. 

6.6 Landscaping in rear setbacks 
should be provided if the rear of 
the site adjoins or is visible from a 
public street.

STREET TREE PLANTING

6.7  Amenity street tree planting at 30m 
maximum spacings will be provided 
along Peake Road, Hautapu 
Road and along parts of Hannon 
Road and Victoria Road (refer to 
Appendix B).

GATEWAYS

6.8  Two entry points into the industrial 
area, along Hautapu Road and 
Hannon Road, will require special 
streetscape planting to provide a 
site feature (refer to Appendix B).

SPECIES SELECTION

6.9  Species should be selected to 
integrate with the surrounding 
landscape character and connect 
and integrate with the landscape of 
adjoining sites where appropriate.

6.10  Landscape areas should be 
planted with species that are 
low maintenance and hardy. 
Species selection should generally 
provide an emphasis on native 
and indigenous plants that 
are appropriate to the site and 
landscape character of the area 
(refer to Appendix C).

Figure 20. Quality landscaping of the site 
boundaries improves site amenity. The linearity of 
this landscaping treatment is ideal for a swale.

6. Landscaping

Figure 21. This landscaping example is effective in 
screening and also providing an attractive element 
to the streetscape.
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CAR PARK LANDSCAPING

6.11  For large car parks, provide canopy 
tree planting for every 8 car parking 
spaces. The species should be 
selected to provide shade for 
vehicles and pedestrians, and allow 
clear views between pedestrians 
and the vehicles. 

6.12  A landscape strip of at least 1 
metre should be provided to 
separate car parks from side and 
rear boundaries.

6.13  Landscaped areas should be 
separated from vehicle access 
through the use of kerbs, wheel 
stoppers, or raised edging to 
ensure the maintenance of 
vegetation.

6.14  Utilise water sensitive urban design 
techniques to treat storm-water run-
off from car parks and passively 
irrigate vegetation (refer Figure 24).

STAFF AMENITY AREAS

6.15  Where provided for or where the 
features of a site or proposal make 
it feasible or necessary, functional 
outdoor staff areas should be 
located to take advantage of 
northern aspect, connection to 
internal staff meals areas, and be 
landscaped with shade trees and 
seating (refer Figure 25).

ESTABLISHMENT AND MAINTENANCE

6.16  Landscaping should be completed 
within 3 months of building 
construction completion and be 
carried out in accordance with the 
approved landscape plan.

6.17  Provide for the ongoing 
maintenance of landscaped 
areas and generally utilise 
low maintenance and durable 
landscaping techniques.

Figure 22. Landscape treatment may include a 
variety of planting to soften the built form.

Figure 23. Landscape planting, in accordance with 
the preferred planting schedule, may be as simple 
as a grass setback with regularly planted trees. 

Figure 24. Well designed quality landscaping of 
a staff car park adjacent to an industrial building 
improves its amenity.

Figure 25. An example of a high quality amenity 
space that can be used by both visitors and staff. 
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Fencing

Design Objectives
 � To ensure the front boundary 

treatment contributes positively to 
the appearance of the streetscape 
and clearly delineates the public and 
private realms.

 � To ensure fencing provides for 
adequate site security.

 � To ensure fencing is co-ordinated 
with the design of the building and 
landscaping.

Design Guidelines

6.18  Fencing along the front boundary 
should generally be avoided. Utilise 
landscaping to delineate the front 
property boundary. If security 
fencing is a requirement, it should 
be setback from the road boundary 
behind the planting buffer strip (as 
shown in Figure 27).

6.19  Where front fencing is permitted 
and is not required for security 
purposes, the fence should be:

 – Unobtrusive and not exceed 1.5m 
in height

 – Allow clear views between the 
street and the business

 – Utilise materials and colours 
appropriate to the location, and 
building and landscape design

 – Avoid the use of high and/or solid 
structures / materials.

6.20  If security fencing is required, 
it should have a high degree of 
transparency and be constructed 
with black plastic coated chain 
link wire or black steel post style. 
Provide landscaping around the 
fencing to soften the visual impact 
and avoid the use of razor or 
barbed wire fencing.

6.21  If security fencing is required along 
the front boundary, it should be 
provided at or behind the building 
line to enable stronger visual and 
physical connection between the 
street and building entries.

6.22  Where screen fencing is required, 
it should be designed to integrate 
with the materials and colours 
utilised throughout the site.

Figure 26. Boundary treatment with no landscaping treatment

Figure 27. Boundary treatment with good landscaping
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Design Objectives
 � To maximise safety, accessibility and 

attractiveness of the Central Focal 
Area.

 � To provide commercial activities 
that provide for everyday needs of 
employees and visitors.

 � To provide safe, accessible public 
open space for use by local 
employees and visitors.

Design Guidelines

7.1 Through an integrated design 
approach, provide for a mix of 
uses within the Central Focal Area 
including a mix of commercial and 
public amenities, e.g.:
 – Local commercial amenities such 
as a dairy, bakery, café or similar 
activities

 – Open space including a mix of 
informal playing fields, exercise 
equipment and/or passive 
recreation facilities, e.g. seating 
and picnic benches

7.2 Where appropriate, integrate open 
space and amenities with adjoining 
stormwater elements such as 
ponds and swales, such as could 
contribute to the amenity outcomes 
for the Central Focal Area.

7.3  Provide for a comprehensive 
approach to landscaping 
throughout the Central Focal Area, 
taking into account Appendix C: 
Recommended Species Selection, 
as well as CPTED principles.

7.4  Enable passive surveillance that 
contributes to the safety and 
amenity of the Central Focal 
Area by ensuring that commercial 
amenities and adjoining activities 
face on to open space and public 
activities, and by avoiding fencing 
and dense vegetation along 
boundaries of the public area.

7.5 Provide for public cycle and vehicle 
parking opportunities, including 
disabled parking, within the Central 
Focal Area.

7.6 Commercial amenities should be 
designed to be of a ‘human scale’ 
through appropriate scale, detailing 
and modulation.

7.7 Suitable signage indicating way 
finding information and amenities 
should be used to complement the 
area. 

Figure 28. Local neighbourhood outdoor gym 
example, Havelock North (source: stuff.co.nz)

7. Central Focal Area

Figure 29. Indicative cross section illustrating integrated approach between Central Focal Area activities.

Central Focal Area 
Commercial Amenities

Street corridor and public 
car parking 

Public open space, landscaped and integrated 
with stormwater and movement
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Appendix A: Recommended Colour Palette

Resene British Standard 5252 range, groups A and B
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Appendix B: Perimeter Boundary Treatment 
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Appendix C: Recommended Species Selection

LANDSCAPE BUFFER PLANTING: PUBLIC ROAD AND STREETSCAPE PLANTING:
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Executive Summary 

The Hautapu Structure Plan area sits within the upper part of Mangaone Stream catchment. It is currently 

mostly undeveloped pastoral land and the proposed structure plan will change the land use to industrial. This 

will introduce large areas of new impervious surface which could have potential adverse effects on scour, 

flood hazard and water quality in the Mangaone Stream, should stormwater runoff not be managed and 

controlled in a coordinated fashion. The Mangaone Stream forms part of a Waikato Regional Council 

drainage scheme. 

The topography of the site is relatively flat with some localised depressions but in general it falls from the 

southeast to the northwest. The site sits against the boundary of the Mangaone Stream catchment and there 

are no upstream areas that drain through the site. There is no drainage network that serves the site, with 

runoff pooling on the ground and soaking away or, in the more extreme events, flowing over land to the 

Mangaone Stream.  

The underlying geology suggests much of the area has soils suitable for soakage and the groundwater table 

is relatively deep (3 to 6 m below ground at its “winter” peak). This means soakage disposal of stormwater 

will be a key feature in managing the stormwater effects of the development. The proposed stormwater 

management approach includes the following development requirements for runoff from what will become 

both public and private land. It is noted that resource consents for the development have not yet been 

obtained and there may be additional requirements that arise from this process that are not listed below. 

 Soakage disposal of 100% of the 2 year ARI storm runoff volume for all storm durations up to 72 

hours. Where soakage is not suitable then retention and extended detention shall be provided. 

 The soakage disposal shall be designed based on additional site specific testing in the locations of 

the soakage areas. 

 The cumulative effects on groundwater from soakage disposal shall be documented in WDC’s 3D 

groundwater model by WDC. 

 Water quality design shall be in accordance with TP10. 

 Soakage disposal of runoff in the 10 year, 24hr duration ARI storm shall be such that the discharge 

volume matches or is less than the existing development volume discharged to the Mangaone 

Stream. 

 Primary system drainage shall be to a 10 year ARI capacity. 

 Secondary flow shall be managed so that a 100 year ARI storm is contained in formalised 

engineered flow paths and does not flood habitable floor levels. These flow paths could be either the 

road corridor or other designed flow paths that are set aside from the rest of the development. 

 Attenuation of 100 year peak flow shall be to 80% of existing development peak for the critical 

duration storm at the Peake Road culvert. 

 The design of each development area and individual lots within shall be documented in a Stormwater 

Management Plan and Operational and Maintenance plans shall also be prepared. 
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1 Introduction 

The Waipa District Council (WDC) plans to develop the Hautapu area in accordance with the Hautapu 

Structure Plan in order to satisfy, in part, the demand for industrial land in the district. The structure plan area 

is located northwest of Cambridge and covers approximately 102 hectares held over many separate titles. 

The area is largely agricultural and rural-residential / lifestyle blocks, with some existing light industrial and 

commercial premises around the perimeter.  

1.1 Document Purpose 

The purpose of this report is to: 

1. identify the existing stormwater and receiving environment features associated with the structure 

plan area; 

2. document the stormwater investigations and assessments carried out that form the basis of this 

report; 

3. recommend the high level stormwater infrastructure requirements for the structure plan area; and 

4. recommend stormwater management requirements for development within the structure plan area. 

1.2 Hautapu Structure Plan Area 

Figure 1 shows the location of the structure plan area to the north west of Cambridge and bounded by the 

State highway 1 (SH1) expressway, Peake Road, Hannon Road and Hautapu Road. It is located in the 

Mangaone Stream catchment which is a tributary of the Waikato River.  

 

Figure 1 – Location of the structure plan area (shaded red) and Mangaone Stream (background 1:50,000 Topomap). 
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1.3 Staged Development 

The site has been split into five blocks, of about the same plan area, to recognise that the development will 

occur in a progressive manner in response to market demands. Refer Figure 2, taken from the layout 

drawing included in Appendix A, which shows the extents of each area. They have been structured so that 

the order of development remains as flexible as possible. That is, any of the areas could be developed first 

and the numbering 1 to 5 does not indicate a set sequence. However, areas 1 & 2 are expected to be 

developed first given they are already zoned. 

 

Figure 2 – Breakdown of the structure plan area into staged areas.  

 

2 Catchment Description 

2.1 Topography  

The topography of the structure plan area is generally flat with localised depressions and ridges (refer Figure 

3). The existing contours are shown on the drawings included in Appendix A.  

As shown on the contour plan, there is a fall across the site (approximately 3 m in total) in a south-east to 

north-westerly direction. The highest elevation of 64 m RL is located in the southeast corner of the site near 

the SH1 – Hannon Road interchange and the lowest point of the site is towards the along Hautapu Road at 

61 m RL.  
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All four sides of the structure plan area are bounded by roads which are generally at grade with the 

surrounding land. The exceptions are at two overbridges on the Expressway where the roads lift above the 

surrounding land on embankments to reach the bridges.  

The contours also show how the Mangaone Stream, 500 m or so away to the north of the site, sits in the 

bottom of a gulley some 5 to 6 m below the surrounding land. The bottom of the gulley narrows and widens 

along the course of the stream forming a relatively small (up to 40 m wide) flood berm within which the main 

channel runs (refer photos in Section 2.5 of this report). 

 

Figure 3 – View across the structure plan area, looking southwest towards SH1 and the Peake Road 

2.2 Geology 

The Hautapu Structure Plan Review - Hydrogeological Investigation (Beca, February 2016) factual report 

notes the area to be underlain by soils of the Piako Subgroup (Hinuera Formation) which comprise fluvial 

pumiceous gravel, sand and silt with minor peat beds.  

Permeability testing undertaken by Opus (2006) and then Beca (2015) indicates that the permeability of near 

surface soils varies laterally across the site, ranging from 7 x 10-7 m/s to 9 x 10-5 m/s.  The lowest 

permeability coincides with an area of bedded silts and sands near to the surface. The extent of this area is 

not known in detail, but has been estimated and is shown on the plans as a hatched area denoted “area not 

suitable for soakage”. Additional testing is required to confirm the extent of this area (including layer depths) 

and soil properties before soakage basins are located within this zone. 

At most other locations across the site, borehole logs show gravelly to silty sands that extends from between 

0.4 m below ground level to a depth of 8 m, and testing in this ground indicates an average permeability of 

4.5 x 10-5 m/s or 163 mm/hr.  A wide range of results was found so there will need to be further site specific 

testing during future design stages. The rate used for soakage design is discussed further in the following 

sections. 
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2.3 Catchments 

The structure plan area sits in the upper third of the Mangaone Stream catchment. This stream in turn joins 

the Mangaonua Stream before discharging into the Waikato River just south of Hamilton.  

The total catchment of the Mangaone Stream is 60 km2 in area at its confluence with the Mangaonua Stream 

and the structure plan area makes up only approximately 102 ha of this. As the structure plan area backs on 

to the SH1 Expressway, this forms a catchment boundary down one side of the site. There are no areas 

beyond the site that drain into it and there are no culverts that pass flow beneath SH1 into the site.  

The existing land use, as can be seen in Figure 3, is rural with some rural residential areas. In this regard 

there is little by way of existing impervious surfaces.  

2.4 Existing Drainage and Secondary Flow Paths 

Reviewing the contour plan, aerial photos and observations from a site visit, shows there are no existing 

drainage networks (piped or open channel) that serve the site or that connect directly to the Mangaone 

Stream. Stormwater runoff would therefore either pond on the surface, soak away and/or run off overland to 

reach the stream.  

Existing secondary flow paths follow the fall of the land, being from the south-east corner to north-west 

corner. Flow would cross Hautapu Road, from the low point approximately 100 m east of the Peake Road 

and Hautapu Road intersection. There is a secondary low point in Area 4 at its north western corner. Refer 

Figure 4. 

 

Figure 4 – Secondary flow paths and low points respectively shown with red arrows and circles. 
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2.5 Receiving Watercourse 

We carried out a walkover of the Mangaone Stream on the 22 April 2016 from the Peake Road culvert up to 

the Fonterra Hautapu factory property boundary some 700 m upstream. Refer also the photos in Figure 5 

through Figure 10 that were taken during the walkover.  

 The stream is part of a WRC drainage scheme that was set up for farm land drainage. 

 The stream channel sits in the bottom of a relatively small terraced floodplain that is blocked by Peake 

Road, which sits on an embankment that cuts across the floodplain. Steep stream terrace banks limit 

the lateral extent of the flood plain. 

 The stream passes beneath the road in a corrugated steel culvert approximately 1.5 m in diameter 

with the top of the road a further 2 m above the culvert crown. 

 The culvert and road embankment will restrict and contain flood flows in extreme events where there is 

out of channel flow. The culvert beneath the road will likely control flood levels upstream until the road 

is overtopped. There is a localised drop in the road where it crosses the floodplain where extreme 

floods would overflow. 

 The channel over the section walked has been straightened as part of historical farm development of 

the land. 

 The stream channel varied in width and depth but on average was 1.5 to 2 m wide (at the water level) 

and 1 to 2 m deep (from top of bank down to water level). The depth of flow noted on the day varied 

from 500 to 300 mm. 

 The stream bed consists of sands and gravels consistent with the geology of the area. These would 

likely be susceptible to increased erosion and bed scour from increased stormwater discharges. 

 The low flow channel appears to be generally stable but there were some locations where the banks 

displayed evidence of under-cutting and slumping in. The slumping was observed to occur more 

regularly in areas where there was little riparian vegetation other than pasture grass and exotic weeds.   

 Only one larger slip was noted, just upstream of Peake Road, where the slip constricts the stream 

channel. The slip was well grassed suggesting it was not recent. 

 The channel banks became near vertical and in places were under-cut where there was established 

riparian vegetation with a root structure that provides support. Over these reaches there was not any 

evidence of wide scale bank slumping despite the undercutting. 

 Riparian plants ranged from grass (pasture), exotic trees, invasive weeds and selected native 

specimen trees. In one location the Regional Council had carried out a trial planting of a selection of 

native grasses. Landowner advice suggested the trial may have been discontinued.  

 The property on the true left bank immediately downstream of the Fonterra boundary has been 

re-graded to form a smooth incline up from stream channel. This work also included piped field drains 

that discharge direct into the stream. 

 Ground water was observed to seep out of the bottom of the floodplain terraces. 

 Upstream of Victoria Road/SH1B, there is potential for additional development within the Mangaone 

Stream catchment. Cumulative effects of additional stormwater discharge may therefore be important. 

As part of arranging the walkover, landowners along the stream were sent a letter asking about their 

knowledge of the stream and how it responds in times of flood. Responses were limited but are summarised 

below along with observations given during the walk over: 

 The stream over-tops its banks about twice a year; 

 It hasn’t over-topped Peake Road within recollection (30 years in one instance); 

 Floods seem to recede rapidly (within 24 hours); 

 It is fast flowing in flood conditions; 

 The banks seem to collapse in local areas around springs and  seepage paths; 

 The channel is rarely maintained if at all; and, 

 Surface water that ponds up on the flats generally pools and soaks away reasonably quickly. 
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Figure 5 – Peake Road culvert looking downstream. 

 

Figure 6 – Mangaone Stream looking downstream (230 m upstream of the Peake Road culvert). Banks displaying minor 
slumping near the water’s edge. Note the typical mix of native and exotic/weed riparian vegetation. 
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Figure 7 – Typical stream bed materials being gravels and sands with some organic sediments at the bank interfaces 
and in the bed of the stream in pooled areas. 

 

Figure 8 – The section of stream where WRC trialled different riparian planting. Photo taken looking downstream 
approximately 400 m upstream of Peake Road.  
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Figure 9 - Section of stream with established riparian vegetation and steep banks (showing on the left side of the photo / 
true right bank). Photo taken looking upstream 450 m upstream of Peake Road. 

 

Figure 10 – Section of stream approximately 650 m upstream of Peake Road, downstream of Fonterra land. Photo taken 
looking downstream. Note the field drainage pipes from the adjacent property on the true left.  
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2.6 Hydrology 

The hydrology for the existing site has been based on earlier modelling investigations carried out by Beca for 

the Waikato Expressway (Hamilton Section). During this work data from Mangaonua Stream gauge (which 

includes the Mangaone Stream catchment) was analysed to refine the model parameters. That is, to base 

the hydrological assessment on actual flood frequency information as opposed to just selecting parameters 

from relevant guidelines.  

When compared to the flood frequency relationship from the gauge, it was found that the mean annual flood 

approximately the 2 year average recurrence interval (ARI) compared well but the calculations significantly 

over-predicted the 100 year ARI flow. The model parameters were adjusted which enabling a comparison of 

the flood frequency flows and the modelled flows which agreed well. The resulting flows are listed in Table 1 

(for no climate change).  

These flows were then scaled down to the smaller Hautapu site using “Area to the power of 0.8” in 

accordance with the Regional Method (McKerchar and Pearson, 1989). This provided the existing 

development peak flow rates (refer Table 1) which were then broken down further into the five individual 

structure plan areas. 

Table 1 – Existing development peak flow rates. 

ARI (yrs) Mangaonua Stream Peak Flow 

(m3/s) 

Hauptapu Existing Development Peak Flow 

(m3/s, rounded) 

2 28 0.5 

5 39 0.7 

10 46 0.8 

50 63 1.1 

100 70 1.2 

 

These flow rates are relatively low but appropriate for this relatively flat site that has no defined drainage 

system. This results in setting a conservative existing development design target for peak flow. This is 

important in setting aside an appropriate amount of land for stormwater management purposes. This could 

then be reduced when more detailed investigations are carried out for later design/resource consenting 

stages should higher existing flow rates be justified (and consequentially smaller land requirements).  This 

approach is considered appropriate for a structure plan stage of the development.  

While the above approach gives peak flow rates it does not provide information on the volume of runoff 

which is needed to inform soakage concept design. In order to determine this information the peak flows 

were analysed using the Soil Conservation Service (SCS) methodology which allowed volumetric runoff 

coefficients to be determined (assuming a CN of 61, an initial abstraction of 5mm and 24hr rainfall depths). 

These were then used as inputs into soakage design and attenuation spreadsheets to determine the scale of 

mitigation needed. 
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NIWA’s HIRDs (V 3.0) was used to obtain the rainfall Depth/Duration/Frequency data for existing and for 

climate change (2.1oC  increase in temperature to 2090) scenarios. The climate change rainfall was used in 

assessing the post development scenarios (refer Table 2). 

Table 2 – HIRDs V3.0 depth-duration-frequency data for Hautapu. 

ARI 

(yrs) 

10min 20min 30min 60min 2hrs 6hrs 12hrs 24hrs 48hrs 72hrs 

1.58 9.8 13.6 16.3 22.6 29.2 43.6 56.3 72.6 85.6 94.3 

2 10.6 14.8 17.7 24.5 31.6 47.3 61.2 79 93.2 102.5 

5 13.7 18.9 22.9 31.7 41.2 62.2 80.7 104.7 123.6 136.4 

10 16.2 22.5 27.1 37.7 49.2 74.6 97.1 126.4 149.9 165.4 

20 19 26.5 32 44.5 58.1 88.7 116 151.6 180.1 199.1 

30 20.8 29 35.3 49.1 64.2 98.6 129.1 169.1 200.6 221.8 

40 22.2 31 37.6 52.3 68.6 105.2 137.9 180.8 214.9 237.7 

50 23.4 32.6 39.5 55 72.2 110.8 145.3 190.4 226.7 251 

60 24.4 33.9 41.1 57.3 75.2 115.5 151.5 198.7 236.5 261.9 

80 25.9 36.2 43.9 61.1 80.2 123.3 161.8 212.3 252.8 279.9 

100 27.3 38.1 46.1 64.2 84.3 129.8 170.3 223.6 266.1 294.6 

2.7 Groundwater Table  

WDC has undertaken a groundwater level monitoring programme across the site for a period of 12 months 

(Oct 2015 to Nov 2016) in order to inform the soakage disposal concept design. Six new piezometers were 

installed at locations to supplement the data from the existing ones which allowed “winter” piezometric 

groundwater contours (in terms of metres below ground) to be prepared, as shown in Appendix A. The 

groundwater levels varied both seasonally and spatially across the site from between 3.5 m to 6 m below 

ground over this monitoring period. 

Monitoring has shown a seasonal variation in the groundwater levels over the last year as well as a 

significant lag between times of high rainfall in winter and the when the peak groundwater levels are 

reached. The period of highest groundwater actually occurs over summer. This can be seen in Figure 11  

and Figure 12.  

It is noted that groundwater levels measured in October 2016 are 0.2 – 0.5 m lower than those measured in 

October 2015 despite there being no marked change in annual rainfall. During future design stages, the 

sensitivity of the design should be tested by raising the future design groundwater levels by, say, 1 m to 

provide an upper bound estimate of winter groundwater levels when rainfall is above average (i.e. a wet 

winter).  This would have the greatest implications for soakage in the north eastern area of the site where 

groundwater is the shallowest.  

The investigations also noted that several existing industrial/commercial properties in the area have soakage 

devices up to 4 m deep for stormwater management. The shallow (2 m deep) devices reportedly do not work 

well in winter, however, it is unclear if their performance is restricted due to design, construction and/or 

maintenance issues (details unknown) or ground conditions specific to individual sites.  
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Figure 11 – 12 months of groundwater monitoring from bore MB3. 

 

Figure 12 – Groundwater levels at BH102 plotted against rainfall. 
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3 Standards, Assumptions and Performance Criteria 

The following standards and performance criteria were used and applied during the stormwater investigation 

and assessment. 

3.1 Standards and Reference Documents 

The following standards and reference documents have been used: 

 

 Waipa District Development and Subdivision Manual, Waipa District Council, 2005;  

 On-site Stormwater Soakage Guidelines Cambridge North Residential Zone, Waipa District Council, 

2014; 

 Proposed Regional Infrastructure Technical Specification, 2017 (based largely on HCC’s 2017 ITS); 

 Auckland City Council Technical Report 2013/040: Stormwater Disposal via Soakage in the Auckland 

Region, 2013;  

 Auckland City Council Technical Publication 10 – Stormwater Management Devices: Design  

Guidelines Manual, 2003; 

 Flood Frequency in New Zealand, McKerchar and Pearson, 1989; 

 Hautapu Structure Plan Review - Hydrogeological Investigation, Beca, February 2016; 

 Restoration of Stormwater Infiltration Basin Performance, R Brunton and A Brough, WaterNZ 

Stormwater Conference paper, 2013; 

 Soakage Disposal in High Groundwater, K Purton, A Williams and G Levy, WaterNZ Stormwater 

Conference paper, 2012; and, 

 Ten Years of Infiltration Basin Design and Operation in Christchurch, A Brough, WaterNZ Stormwater 

Conference paper, 2008.  

 

Given the inconsistencies across the above standards the criteria detailed in the following sections of this 

report select elements of each and have been agreed in discussion with WDC.  

3.2 Assumptions 

The following assumptions have been made as part of this investigation and assessment. 

 The majority of the site is suitable for soakage disposal (subject to detailed site specific testing and 

investigations) and where not then retention/detention/storage is to be provided in accordance with the 

WDC Development and Subdivision Manual as well as WRC requirements. 

 Runoff from the road reserve and private property is to be managed separately (up to the point 

secondary flow occurs) and to the same performance requirements. 

 The potential for erosion impacts in the Mangaone Stream will mean that there should be no increase 

in runoff (peak flow or total volume) in the 2 year ARI event, with soakage disposal being the key 

mechanism to deliver this.  

 Flood management requirements in the Mangaone Stream will mean that the peak runoff flow rate 

discharged for a 100 year ARI storm should be attenuated to 80% of the existing development peak 

flow rate in order to address cumulative effects of other developments in the upper catchment.  

 Given the relative flat gradients of the site, extensive pipe networks will not be cost-effective for 

stormwater conveyance, so swales will be used to convey stormwater. 

 In order to manage secondary flow routing from the site, WDC will construct and maintain an 

engineered flow path to convey flows to the Mangaone Stream.  

 Stormwater runoff from private land will managed by privately owned and maintained “on-lot” devices 

and mechanisms, which will need to achieve the required performance criteria set out elsewhere in 
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this report. WDC will inherit ownership and maintenance obligations only for the road corridor network 

and devices/management areas; 

 The final design layout is such that consequences of failure of the soakage areas is not significant as 

there will be a designed secondary flow route along roads and via a new channel to the Mangaone 

Stream. Therefore, a less conservative factor of safety of 5 can be assumed in the soakage 

calculations; 

 The permeability used for soakage assessment is 30 mm/hr which is based on site testing and a factor 

of safety of 5. This will need to be refined by site-specific testing when each area is developed. 

 A comprehensive resource consent for the development’s discharge to the Mangaone Stream will be 

applied for at a later date. This is envisaged to be required for the construction of the engineered 

secondary flow channel. 

3.3 Performance Criteria 

The high level performance criteria taken from the standards Section 3.1 are summarised in Table 3 and are 

proposed for adoption as part of the design requirements for development with the structure plan area. 

These have been discussed with WDC and WRC.  

Table 3 – Stormwater performance criteria. 

Item ARI 

(yrs) 

Criteria Source 

1 2 Soakage disposal of 100% of the 2 year ARI storm for 

all durations up to 72 hrs.  

Draft Regional ITS  

On-site Soakage Guidelines  

2 2  Water Quality Storm being 1/3 the 2 year ARI 24 hour 

rainfall depth. 

Treatment design of run off in accordance with TP10. 

Draft Regional ITS 

TP10 

3 10 Design of primary drainage networks/conveyance 

system  

Draft Regional ITS 

4 10 No increase in volume discharged into WRC scheme 

drains in a 10 year ARI storm for all durations up to 24 

hrs. 

WRC requirements for discharges 

into WRC scheme drains. 

5 100 Secondary flow paths & building floor levels Draft Regional ITS  

6 100 Attenuation to 80% of existing development peak flow 

rates for the critical duration storm. 

WRC requirements for flood impact 

mitigation  
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4 Stormwater Management Approach 

The following section outlines the proposed stormwater management approach within the structure plan 

area. 

4.1 Overall Approach 

To manage the various stormwater effects a range of measures are required as set out in Table 4. Soakage 

disposal forms a key component for avoiding and mitigating effects in the smaller more frequent storms 

(2 year and 10 year ARI) and peak flow attenuation for the 100 year ARI storm.  

The overall approach to stormwater management remains the same for what will become both public road 

corridor land and private land. However, only the infrastructure constructed for collection, treatment, 

conveyance and disposal of road corridor runoff will be vested in WDC ownership thus becoming the “public 

network”. 

The approach and design for both private and public stormwater management networks shall be 

documented in a Stormwater Management Plan for each individual area prepared in accordance with 

Section 4.4.2 of WDC’s Development and Subdivision Manual and checked for consistency the requirements 

in this report. This is to be submitted for approval by WDC prior to construction. 

Table 4 – Potential effects and practices to manage and mitigate these. 

Item ARI 

(yrs) 

Potential Effect Practice to Manage the Effect Key 

Parameter 

1 2 Increased erosion and scour in the 

Mangaone Stream 

Soakage of 100% of the 2 year ARI storm for 

all durations up to 72 hours.  Where soakage 

is not viable then both 5mm retention and 

extended detention are required.  

Peak flow 

and 

volume 

2 2 Decrease in water quality / from 

discharge of 

contaminants/pollutants. 

Design treatment devices in accordance with 

TP10. Mechanism selected to be appropriate 

to nature of activity, contaminant and receiving 

environment. 

Various  

3 10 Decreased performance in WRC 

Scheme Drains i.e. the Mangaone 

Stream 

Soakage of stormwater such that the volume 

discharged to the Mangaone Stream is not 

increased in a 10 year ARI storm. 

Volume 

4 100 Increased secondary flow and/or 

changes to flow routing leading to 

flooded floor levels and inundation of 

infrastructure (new and existing). 

Engineer and set aside secondary flow 

corridors. Use road corridors where available 

and direct secondary flow into a new overflow 

channel to the Mangaone Stream. 

Peak flow / 

water level 

5 100 Increases in flooding downstream of 

the development (including 

cumulative effects) 

Provide attenuation basins to manage peak 

discharges to no more than 80% of the existing 

development peak flow rate in the 100 year 

ARI storm for the critical duration for the 

Mangaone Stream at the Peake Road culvert. 

Peak flow / 

water level 
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4.2 Public Network Stormwater Management 

The concept for managing that part of the system that will be inherited by WDC i.e. the public network, is 

focussed on managing runoff from the road corridors. It applies a treatment train approach, the layout of 

which is shown in the drawings in Appendix A, and described below. 

1. Collection by kerb and channel drained by sumps/catchpits into swales. Depending on the final 

geometry/cross falls of the roads and the arrangement of the swales, there is some flexibility in the 

layout allowing change during future design stages. That is, if there are two shallower swales, one 

on each side of the road, then runoff may be able to sheet into the swale directly without the use of 

catchpits. Similarly, if single cross fall roads were used only one swale would be required. Where 

there is only one, deeper swale and the road has a balanced cross section, then sumps and pipes 

will be needed to convey runoff into that swale. 

2. Treatment and conveyance in grassed or planted swales. These could be arranged into two 

shallower swales, one on each side of the road, or one deeper swale on one side of the road. It is 

noted that the depth and therefore width of the swales will most likely be driven by the depth of the 

sump leads and culverts beneath roads/driveways as opposed to the hydraulic capacity. These 

pipes will need a minimum cover to them which will likely drive the swale depth. 

Subsoil drains will be required in the bottom of the swales given the expected flat longitudinal 

gradients. These would discharge into the soakage basins. If the swales were to be planted then the 

side batters could steepen to 1:3 (from 1:4) and the requirement for the subsoil drain removed. 

There is also potential for the swales to have an attenuation function that may assist in minimising 

the size of downstream soakage/attenuation areas. However, for maintenance and accessibility 

reasons it is not proposed to combine the soakage disposal functionality below the swales although 

some soakage will naturally occur from the swales. 

3. Disposal to ground in soakage basins, one for each of the five areas. These are sized to dispose of 

road corridor runoff only. The concept design is sketched out in the drawings in Appendix A and 

include the following inputs and features: 

a. For concept design purposes a soakage factor of safety of 5 was assumed. This resulted in an 

infiltration rate of 30 mm/hr. It assumes that the consequence of failure would not be significant 

in that secondary flow will be designed to pass down the road corridors and into an engineered 

flow path to the Mangaone Stream. 

It should be noted that this infiltration rate is based on soakage taking place at depth (proposed 

soakage device installation depth of between 1.2 to 3 m below ground) and in the favourable 

gravelly to silt/sandy layer which would necessitate removal of any shallow silt and clayey silts 

above.  

Refer Hautapu Structure Plan Review - Hydrogeological Investigation (Beca, February 2016) for 

further information on the geotechnical investigations that support the permeability and 

groundwater related information. However, the infiltration rates will need to be confirmed with 

site specific testing during future design stages.  

Further soakage testing (using the double-ring infiltrometer) will also need to be undertaken in 

shallow soils (i.e. 1-2 m deep) as well as deeper soils (i.e. 2-5 m deep) in the locations of the 

soakage areas as part of future design stages. This will be needed to validate the design 

soakage rates, particularly in proximity to Hautapu Road (e.g. near MB3, MB4 and MB5) as 
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currently there is a data gap in this area. This will also allow the proposed installation depth 

interval (2-3 m) to be tested (neither Opus 2006 nor Beca 2015 testing data completely captures 

this range).  

It is envisaged that soakage testing would be performed in excavated test pits. Testing should 

be conducted during high “winter” groundwater conditions. 

Given the extent of groundwater disposal planned it is expected that the soakage design will be 

supported by a simple 3D groundwater flow model to test the potential magnitude and extent of 

groundwater effects of stormwater soakage options and long term viability. This model would 

contribute to optioneering and design optimisation such as varying depths and location of 

selected features. This model would be extended when each area was developed. 

b. The basins incorporate a subsurface disposal field formed from a gravel layer crossed by a 

network of perforated subsoil pipes that distribute water evenly across the layer. The layer 

would be wrapped in geotextile fabric, top and bottom, to prevent clogging of the layer by 

migration of fine materials from the surrounding ground. 

Stormwater flows would drain into the field by scruffy dome manhole risers. This reduces the 

risk associated with the topsoil infiltration rates decreasing over time. 

Coiled subsoil pipes wrapped in fabric would sit inside the scruffy dome risers to provide a filter 

mechanism to protect clogging from sediment being carried into the gravel layer via subsoil 

pipes. The number of risers required is subject to detailed design of the basins. 

c. The basin is split into a sediment forebay and a disposal area. Given the use of swales 

upstream the amount of sediment that arrives at the basin should be reduced. Alternatively the 

forebay could be designed for infiltration as a water quality treatment measure should TP10 

compliant swales not be achievable.  

d. The depth of each the basin has been set giving consideration to the peak winter groundwater 

level at each location such that there is 1 m between the peak level and the bottom of the 

disposal field.  

e. The sizing of the basin above the disposal field has been set to allow sufficient storage to: 

i. Contain the 2 year ARI storm volume while it soaks away, 

ii. Hold the 10 year storm volume such that any overflow volume matches or is less 

than existing, 

iii. Hold the 100 year ARI storm runoff such that the peak flow discharged is attenuated 

to 80% of existing development peak flow rate for the critical storm duration. 

This last scenario dominates the basin concept sizing. 

f. When the capacity of the basins is exceeded then the overflow would go to the adjacent road or 

another formalised flow path. 

g. The land requirements noted in the following sections assume side batter slopes of 1:4 and a 

3 m corridor around the perimeter for maintenance access. Soakage from the basin batter 

surfaces has been ignored.  



Hautapu Structure Plan: Stormwater Report 

Beca // 28 April 2017 

4284224 // NZ1-13122425-16 0.16 // page 17 

h. The concept level arrangement for the soakage basins are outlined in Table 5. These sizings 

are indicative and will required confirmation through detailed design/modelling and site specific 

geotechnical/soakage testing.  

The contributing catchment areas are based on the roading alignment shown on the drawings in 

Appendix A. The road corridor width, and therefore the percent impervious for the 5 areas, is in 

accordance with an “industrial collector road” as listed in Table 3.1, Section 3.2 of WDC’s 

Development and Subdivision Manual. The final sizing of the basins is also dependant on final 

extent of the roading design. 

It is noted that the basin sizing includes runoff from Peake Road and Hautapu Road where 

adjacent to Areas 3, 4 & 5. This leads to provision of a second basin in Area 4.  

Also, given Area 4 may contain soils not conducive to soakage, the basin that serves this area 

has been located in Area 5. It could either be combined with Area 5’s basin or the basin 

extended if Area 4 and 5 were to be developed at different stages. 

Table 5 – Outline soakage basin sizing. 

 Ref  Information  Unit Area 1 Area 2 Area 3 Area 3 

Peake 

Area 4 Area 5 

1 Road Length m 600 1,500 350 350 650 1,350 

2 Road corridor area m2 15,000 37,500 8,750 8,750 16,250 33,750 

3 Percent Impervious % 72 72 72 72 72 72 

4 Depth to winter 

groundwater table 

m 

below 

existing 

ground 

5.6 5 3.8 3.5 4.3 4.3 

5 Depth of basin m 3 2.7 1.4 1.2 2 2 

6 Basin Volume m3 1,339 3,653 718 701 1,426 3,168 

7 Soakage field dimensions m2 20x20 33x33 19x19 20x20 23x23 36x36 

8 Soakage field area 

(rounded) 

m2 400 1,090 361 400 529 1,296 

9 Basin batters (1:Z) - 4 4 4 4 4 4 

10 Maintenance strip around 

perimeter, m 

m2 3 3 3 3 3 3 

11 Total Basin Dimensions m x m 45x45 58x58 33x33 33x33 42x42 55x55 

12 Land Required (rounded) m2 2,025 3,365 1,090 1,090 1,765 3,025 
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4. Defined flow path corridors are required to manage secondary flow. Secondary flow path routing 

would firstly be from the basin overflows down the road carriageways and into a formal secondary 

flow channel that connects the development to the Mangaone Stream.  

A typical section of the secondary flow channel path is shown in the drawings included in Appendix 

A.  It is intended to be a clearly defined channel graded from the structure plan site, under Hautapu 

Road via a culvert, then down to the stream.  

The final route and details are subject to detailed design and property purchase. If a larger land 

corridor were to be set aside then the batters could be flatter and the requirement for an engineered 

batter (i.e. the living wall) would no longer be required. This infrastructure would be constructed and 

maintained by WDC as development proceeds. 

4.3 Private Property (on-lot) Stormwater Management 

In accordance with WDC’s Development and Subdivision Manual, stormwater discharge from private land 

shall be managed within that property (i.e. “on-lot”) and provided for by either:  

a) Ground soakage of runoff from all impervious areas; or,  

b) Where soakage is not viable, retention/detention/storage must be provided with discharge to a public 

stormwater system at existing development (i.e. “greenfield”) rates. 

Further to point (b) consultation with WRC has indicated that if site specific geotechnical conditions mean 

soakage is not viable appropriate for on-lot disposal then the following requirements will also be required in 

addition to that noted above: 

a) provide retention (volume reduction) of at least 5 mm runoff depth for the impervious areas on-lot 

where the permeable areas are rehabilitated for any compaction during construction. Otherwise 

5mm across the entire area; and, 

b) provide extended detention (temporary storage) and a drain down period of 24 hours for 1.2 times 

the water quality volume.  

The above WRC requirements are expected to be required as part of a future resource consent application 

and form part of WRC’s draft Stormwater Management Guide (yet to be released at the time of writing this 

report) and so will need to be confirmed with WRC by the designer at the time. 

Industrial yards and carparks etc will also require water quality treatment of runoff that is designed to meet 

the activities and the types of contaminants potentially generated on site. This may include mechanisms for 

spill management appropriate for the activity being carried out and chemicals being used. Treatment shall be 

carried out prior to disposal to soakage. WRC are also planning to publish a treatment guide that specifically 

includes treatment for industrial land use sites, future designs will likely need to comply with these 

requirements which will need to be confirmed with WRC by the designer. 

The system shall have a controlled overflow into the public network. 

These soakage, attenuation and treatment devices will need to be maintained in working order by the land 

owner. Operational & Maintenance plans will be prepared and submitted to WDC prior to construction. These 

plans shall include a regime of regular inspection and performance monitoring and reporting.  
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5 Conclusions 

The Hautapu Structure Plan area sits within the upper part of Mangaone Stream catchment. It is currently 

mostly undeveloped pastoral land and the proposed change to an industrial land use will create large new 

areas of impervious surface have the potential to affect scour, flood hazard and water quality in the 

Mangaone Stream, if stormwater runoff were not managed and controlled in an appropriate manner.  

The topography of the site is relatively flat with localised depressions but overall fall is from the southeast to 

the northwest. The site sits at the outside edge of the stream catchment and consequently there are no 

upstream areas that drain through the site.  

The is no existing land drainage network that serves the site, so runoff either pools on the ground and soaks 

away or, in the more extreme events, flows over land to the Mangaone Stream. The underlying geology 

suggests much of the area has soils suitable for soakage and the groundwater table is relatively deep (3 to 

6 m below ground at its “winter” peak). 

The Mangaone Stream is the receiving watercourse and it forms part of a WRC drainage scheme. It is a 

watercourse that has been modified by farming practices and has little native riparian vegetation. A walkover 

inspection of the stream noted some bank erosion and bank scour and concluded that the stream would be 

susceptible to increased scour from increased runoff.  

Soakage disposal has been identified as the key mechanism to avoid and mitigate peak flow and total 

volume effects in the 2 and 10 year ARI events. The 2 year ARI event is generally accepted as being 

representative of the channel forming storm for scour and the 10 year event as being WRC’s drainage 

scheme standard. The area upstream of the Peake Road culvert is also subject to flood inundation and so 

the development will need to attenuate 100 year ARI peak flow rates so as not increase flood hazard. Given 

the potential for further upstream development in the catchment, the attenuation needs to be to 80% of 

existing development peak runoff in order to avoid cumulative effects. 

We have assessed the hydrology of the site using WRC stream gauge data scaled down to the Structure 

Plan site. This results in relatively low calculated peak flow rates which would set conservative hydrology 

appropriate for this structure plan stage. Existing discharge rates would need to be agreed with WRC as part 

of future design stages or resource consenting. 

The proposed stormwater management approach includes development requirements for runoff from both 

public and private land as set out below. It is noted that resource consents for the development have not yet 

been obtained, and there may be additional requirements that arise from this process that are not listed 

below. 

 Soakage disposal of 100% of the 2 year ARI storm for all storm durations up to 72 hours. Where 

soakage is not suitable then retention and extended detention shall be provided; 

 The soakage disposal shall be designed based on additional site specific testing in the locations of 

the soakage areas; 

 The cumulative effects on groundwater from soakage disposal shall be investigated and modelled in 

a in a 3D groundwater model by WDC; 

 Water quality design shall be in accordance with TP10; 
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 Soakage disposal of runoff in the 10 year ARI storm shall be such that the volume discharged 

matches or is less than the existing development volume discharged to the Mangaone Stream; 

 Primary system drainage shall be designed to a 10 year ARI capacity; 

 Secondary flow shall be managed so that a 100 year ARI storm is contained in formalised 

engineered flow paths (either road corridor or other designed flow paths) and does not flood 

habitable floor levels; 

 Attenuation of 100 year peak flow shall be to 80% of existing development peak for the critical 

duration storm; and 

 The design shall be documented in Stormwater Management Plans and Operational and 

Maintenance plans shall be prepared, both for WDC approval. 
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1 Introduction 

Beca Ltd (Beca) has been commissioned by Waipa District Council (WDC) to undertake a hydrogeological 

investigation. The aim of the investigation was to assess hydrogeological conditions in the Hautapu area in 

order to inform selection of a viable stormwater disposal option as will be required to service development of 

the WDC Hautapu Structure Plan. 

1.1 Object and Scope of the Investigation 

1.1.1 Project Background 

Waipa District Council (WDC) plans to develop the Hautapu area in accordance with the Hautapu Structure 

Plan in order to satisfy in part the demand for industrial land in the district. The site (within the Hautapu 

Structure Plan area) is located northwest of Cambridge and covers approximately 137 hectares held in over 

40 titles (Figure 1, Appendix A1). The area is largely agricultural and rural-residential / lifestyle blocks, with 

light industrial and commercial premises.  

The purpose of this investigation is to inform identification and evaluation of options for stormwater disposal 

(concept plan level). 

1.1.2 Scope of Investigation 

An information review was undertaken to assess available information and identify the key hydrogeological 

and geotechnical constraints to the design and construction of a stormwater system (report dated 11 

September 2015, entitled Hautapu Structure Plan Information Stocktake). This assessment identified the 

need for further site investigations to: 

 Confirm groundwater conditions through the establishment of regular monitoring in existing groundwater 

wells and the installation of new monitoring wells in areas where there is a lack of information; 

 Confirm ground conditions such as the occurrence and extent of a shallow, possibly laterally 

extensive/continuous low permeability layer on which perching occurs and restricts downward movement 

of water.  

The field work presented in this factual report was scoped to address the above, and, enable an assessment 

of whether perched water tables occur at the site, if  they limit the ability to discharge to surface and to 

assess if here is capacity to discharge deeper (below the perched levels). 

This report presents only the factual results of this investigation. Interpretive reporting is presented 

separately. 

1.2 Site Location and Description 

The site is located approximately 3 km north-northwest of the Cambridge town centre and divided into four 

zones (Figure 1).  The majority of Zone 1 and Zone 2 are owned by a private landowner and currently used 

as agricultural land. The remainder of Zone 1 and Zone 2 (to the north) are comprised of smaller rural-

residential / lifestyle blocks with light industrial and commercial premises along Hautapu Road. Zone 4 is an 

area set aside to allow potential conveyance and discharge to the Mangaone Stream to the north. The site 

investigations are concentrated in these zones. 
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Zone 3 is categorised as a low priority for investigations due to likely capital costs to acquire the land, hence 

no intrusive ground investigation has taken place in this zone. 

The site is predominantly flat with a slight gradient falling from approximately RL 65 m in the south-east to RL 

61 m in the north-west. Two shallow water courses border Zone 1 and Zone 2 on Hannon and Peake Road, 

respectively; the catchment is drained to the north by Mangaone Stream.  

1.3 Site Geology 

The relevant published geological maps (NZGS, 1965; Edbrooke, 2005) for the area show the site to be 

underlain by soils of the Piako Subgroup (Hinuera Formation) (Figure 2, Appendix A).   

The Hinuera Formation soils are of Late Quaternary age and comprise fluvial pumiceous gravel, sand and 

silt with minor peat beds.  

1.4 Previous Investigations 

Previous geotechnical investigations carried out in the area have been identified and summarised in our 

report dated 11 September 2015, entitled Hautapu Structure Plan Information Stocktake. 

Previous investigations were undertaken by Opus (for Beca) in 2006. The investigations were concentrated 

in Zone 1 and Zone 2 for use in preliminary design of the structure plan and comprised: 

 8 hand auger boreholes; 

 7 Cone Penetrometer Tests (CPT);  

 5 Scala Penetrometer Tests (SPT); and 

 10 Soakage Tests (constant head permeameter) 

The investigation reported a soil profile comprising bedded alluvial rhyolitic sands and gravel with some 

minor layers of silt and clay.  
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2 Site Investigation 

The site investigation was commenced on 14 December 2015 and was completed by 15 December 2015.  

The approximate locations of investigation sites have been recorded by a hand-held GPS (accurate to +/- 

3 m) in terms of NZTM and are presented in Figure 1, Appendix 1.     

The site investigation was observed and soils logged on site by a Beca Engineering Geologist. 

A list of standards used during the site investigation is shown in Table 1.   

Table 1 - Summary of Standards used in this Investigation 

Field Procedure Standard Used 

Drilling of boreholes and design and 
construction of piezometers 

In general accordance with NZS4411: 2001 New Zealand Environmental 
Standard for Drilling of Soil and Rock 

Soil and rock logging In general accordance with New Zealand Geotechnical Society 
Guidelines (NZGS, 2005). 

Standard Penetration Testing ASTM D 1586 Rev A, 2008 

Permeability testing In general accordance with BS5930 Code of Practice for Site 
Investigations (Section 25.4 Permeability) 

2.1 Machine Boreholes 

Machine boreholes were drilled by Pro-Drill Ltd using an AMS Sonic Rig. Drilling was undertaken using sonic 

coring with an open barrel. A summary of all machine boreholes undertaken is given in Table 2.  

All boreholes were drilled vertically and completed with standpipe piezometers (as detailed in Table 3). 

Table 2 - Summary of Boreholes Drilled 

BH No. Location Easting 
(mE) 
NZTM 

Northing 
(mN) 
NZTM 

Easting 
(mE) 
NZMG 

Northing 
(mN) 
NZMG 

Ground 
Level     
(RL m) 

Total 
Depth 
(m) 

BH101 
Hannon property, south 
paddock on old fence line 

1,815,363 5,806,084 2,725,589 6,367,693 64.0 8.05 

BH102 
Hannon property, north 
paddock 

1,815,344 5,806,482 2,725,570 6,368,091 63.0 8.05 

BH103 

 

Hannon property, north-
eastern paddock 

1,815,694 5,806,492 2,725,920 6,368,101 63.0 9.1 

BH104 

 

206 Peake Rd, northeast 
corner of shed 

1,814,647 5,806,776 2,724,874 6,368,386 62.0 8.05 

BH105 
Hannon property, north-
western paddock 

1,814,582 5,806,571 2,724,951 6,368,181 61.5 8.05 

BH106 
234 Peake Rd (NZTA 
property), close to stables 

1,814,724 5,806,079 2,724,950 6,367,689 62.0 8.05 

 

In-situ testing undertaken during drilling of the machine boreholes comprised of Standard Penetration Tests 

carried out at nominal 1.5 m centres. The uncorrected N-values are recorded on the borehole logs along with 

the energy transfer ratio reported by Pro Drill Ltd for the specific hammer used.  
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All core samples were logged on site by a Beca Engineering Geologist. Machine borehole logs are 

presented in Appendix B and core photographs in Appendix C. After the core samples had been logged, they 

were wrapped in plastic to reduce moisture loss and placed in labelled core boxes before being transferred 

to Beca (in Tauranga) for storage.  The core samples will be stored for a period of one month following 

delivery of this report.  Some natural desiccation and degradation of the core samples will occur through time 

following storage.   

2.2 Instrumentation 

2.2.1 Standpipe Piezometers 

Standpipe piezometers were installed, and data loggers deployed in all of the machine boreholes in order to 

measure long- and short-term variations in groundwater level.  As-built records of the new standpipe 

piezometers constructed at each location are attached in Appendix D.   

A summary of the piezometer installations is provided in Table 3. 

Table 3 - Summary of Standpipe Piezometer Installations 

Borehole/ 
Piezometer 

Piezometer Type Response zone Response zone geology 

Top (m bgl) Bottom (m bgl) 

BH101 Single standpipe 4.5 8.05 Hinuera Formation 

BH102 Single standpipe 4.5 8.05 Hinuera Formation 

BH103 Single standpipe 4.5 9.1 Hinuera Formation 

BH104 Single standpipe 4.5 8.05 Hinuera Formation 

BH105 Single standpipe 4.5 8.05 Hinuera Formation 

BH106 Single standpipe 4.5 8.05 Hinuera Formation 

The standpipe piezometer installations consist of 50 mm diameter uPVC pipe with a machine slotted screen 

section located in the response zone of interest.  

The annulus around the screen was filled by 7/14 gravel with 0.5 m of blinding sand above. Bentonite pellets 

were used to form a seal above the response zone. The remainder of the annulus was backfilled to within 0.5 

m of the surface using gravel back fill. Concrete was installed in the upper 0.5 m to secure a lockable toby 

cover. 

Piezometers were completed at the surface with an upstand toby box except for at BH106 where a flush 

mounted toby was used at the tenant’s request to avoid the risk of injury to animals (e.g. horses and/or 

stock). The piezometers were then developed for 10 minutes using a compressor until the water ran clear. 

2.3 Permeability Testing 

2.3.1 Rising Head Tests 

Rising head permeability tests were conducted within all of the completed piezometers (with the exception of 

BH106 where drawdown could not be achieved by compressor due to rapid recovery). 

The test commenced immediately upon completion of development by purging the bore dry. After purging the 

piezometer of water, water levels were recorded until the water level had fully recovered, or until there was 

no recovery for 5 consecutive readings.  
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Results from the rising head tests are presented in Appendix E. 

2.4 Groundwater 

Data-loggers were deployed in all of the new piezometers in order to capture groundwater levels over the 

next 12 months. 

All piezometers were manually dipped at the time the loggers were installed (15 December 2015), and at the 

time of the first download (25 January 2016). Manual measurements taken at time of data logger installation 

and at time of the first download are presented in Table 4. 

Table 4 - Groundwater Measurements in Existing Piezometers and Completed Piezometers 

Borehole/ 
Piezometer 
ID 

15/12/2015 25/01/2016 

Depth to water  

(m bgl) 

Elevation of water  

(RL m) 

Depth to water  

(m bgl) 

Elevation of water  

(RL m) 

BH101 5.86 58.1 6.01 58.0 

BH102 5.08 58.0 5.20 57.8 

BH103 4.55 58.5 4.70 58.3 

BH104 4.96 57.0 5.21 56.8 

BH105 3.59 57.9 3.92 57.6 

BH106 3.55 58.5 3.84 58.2 

Notes: Elevation of water (RL) is based on estimate of ground elevation from Lidar data provided by WDC  – piezometers 
have not yet been surveyed  

Graphs of the collected levelogger data are presented in Appendix F alongside daily rainfall recorded at the 

Hamilton Automatic Weather Station (Hamilton AWS) administered by the Meteorological Service of New 

Zealand Limited (MetService). It should be noted that Hamilton AWS is located outside the catchment 

(approximately 10 km west of the site at Hamilton Airport) and is therefore indicative of general rainfall trends 

during the monitoring period rather than specific rainfall. 

3 Applicability Statement 

This report has been prepared by Beca on the specific instructions of our Client. It is solely for our Client’s 

use for the purpose for which it is intended in accordance with the agreed scope of work. Any use or reliance 

by any person contrary to the above, to which Beca has not given its prior written consent, is at that person's 

own risk. 

This is a factual report of field investigations and laboratory testing.  The field investigations have been 

undertaken at discrete locations and no inferences about the nature and continuity of ground conditions 

away from the investigation locations are made.  Furthermore logs are provided presenting description of the 

soils and geology based on our observation of the samples recovered in the fieldwork and may not be truly 

representative of the actual underlying conditions. 

No interpretation of the investigation results has been made in this report.  Should you be in any doubt as to 

the applicability of this report for the proposed development described herein, it is essential that you carry out 

independent investigations to satisfy your needs.  
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1 Introduction 

Beca has been commissioned to review an earlier Structure Plan developed in 2008 for the Hautapu 

Industrial area, and provide recommendations for water supply and wastewater infrastructure required. 

The Structure plan area is approximately 100ha and is planned for industrial growth to service the 

Cambridge area.  An area of land around the Hautapu dairy factory is already zoned for industrial use, and 

has been developed for some time.  This land is currently un-serviced by either water supply or wastewater, 

although the dairy factory itself is serviced. 

Additional land has been zoned in recent years subject to the Structure Plan work originally undertaken in 

2008.  Part of that land east of Hannon Road is identified as un-serviced, whilst the 30-40ha recently zoned 

to the west of Hannon Road is required to be serviced. 

The purpose of this report is to outline recommendations for water supply and wastewater infrastructure to 

service the Structure plan area providing for both a staged development, and the entire area. 

An overview of the area is shown below in Figure 1: 

 

Figure 1:  Hautapu Structure Plan Area 
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2 Background Review, Consultation & Discussions 

The recommendations of this report builds on previous consultation and discussions undertaken as part of 

the original Structure Plan in 2008, technical design reports and more recent discussions with Waipa District 

Council. 

Waipa Executive (2015) 

Draft water supply and wastewater requirements and recommendations were presented to the Executive 

members in November 2015.  The intention of the meeting was to obtain feedback on the requirements and 

discuss any significant changes since the previous Structure Plan was developed. 

There were no fundamental changes to the requirements for water supply or wastewater for the structure 

plan area.  It was recommended to move forward with the draft concepts and develop these further. 

Engineering & Technical Reports 

A number of engineering and technical reports were reviewed as part of the Structure Plan review, including: 

� OPUS 2013. Te Awamutu and Cambridge Wastewater Networks Issues and Upgrades 

� Dairy Factory Proposed Wastewater Treatment Plan. Report prepared for Fonterra Co-operative Group 

Ltd 

� PDP, 2015: Hautapu Sewage Treatment Plant – Geotech Investigation for Subsurface Drip Irrigation Field 

and Sewage Treatment Plant Location. Letter report prepared for Fonterra Hautapu 

� Beca, 2001: Anchor Hautapu Wastewater Treatment Plant – Geotechnical Factual Data Report prepared 

for Anchor Products Ltd.  

� WRC bore data 

� Beca, 2008; Hautapu Structure Plan 

� Beca, 2006, Hautapu Structure Plan – Opportunities and Constraints 

� Consultation with NZTA – 11 August 2015 

� Beca, 2006: Cambridge Industrial: Review of Growth Cells 

 

Waipa District Council Staff 

A number of informal discussions with Council staff (Richard Bax) were had regarding existing infrastructure 

and any recent upgrades that might affect the Structure Plan area. 

 

3 Water Supply 

The planned industrial area does not have a suitable water supply.  Construction of a new supply, and 

upgrades to the existing network and treatment plant is required to service the area. 

3.1 Development Staging and Constraints 

Development within the Structure plan area is likely to occur in a “staged” pattern – with properties closest to 

existing infrastructure ideally developed first.  Two 200mm diameter water mains along Laurent Road serve 

the Hautapu Dairy Factory, and an additional 100mm AC main runs along Hannon Road to serve properties 

along Hannon Road and part of Racecourse Road. 
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Hydraulic modelling of the existing network has confirmed that there is insufficient capacity to service the 

Structure plan area.  The following issues and constraints have been identified with regards to water supply: 

� The existing water supply network near the Structure plan area has insufficient capacity to service the 

zone 

� The existing Water Treatment Plant (WTP) serving Cambridge North and Hautapu has no additional 

capacity to provide for the Structure plan area 

Staging of the development will need to follow the implementation of infrastructure – including water supply 

services.  The Structure plan area would ideally be progressively developed in the following order: 

� Structure plan areas closest to SH1 (Waikato Expressway) and Hannon Road 

� Structure plan areas between Hannon Road and Allwill Drive 

� Structure plan areas between Allwill Drive and Peake Road 

3.2 Water Supply Options 

An existing 100mm AC water main serves properties near the Structure plan area along part of Hannon 

Road and Racecourse Road.  Future development will need to be supplied from a different source, as there 

is insufficient capacity to accommodate the Industrial Zone from this 100mm AC main. 

The Structure plan area is expected to require an average of around 600m3 of water per day, with a peak 

supply of over 3,000m3 potentially required. This is based upon a density of 30 persons per hectare, and a 

usage of 200 litres per person per day (with a peak of 5 times this).  The following water supply design 

options were considered for the Structure Plan: 

� Above-ground storage on individual sites to supply water and/or firefighting needs; 

� A new water main from Cambridge North to Hautapu; 

� Karapiro Treatment Plant upgrade; 

� Alpha Street Treatment Plant upgrade 

A district-wide water supply strategy was prepared in 2014 which identified that the existing network has 

insufficient capacity for the Hautapu industrial zone. 

3.3 Recommendations & Upgrades 

The following works are required to provide adequate water supply to the Structure plan area: 

� A dedicated 375mm loop water main extended to Hautapu from Taylor Street.  A back-feed main from the 

Cambridge North reservoir and associated SCADA control systems is also required to ensure the 

dedicated main functions correctly; 

� A 4ML/d upgrade is proposed at Karapiro WTP to meet forecast demand.  The forecast demand includes 

areas of Cambridge North, Hautapu, and the Structure plan area; 

� Upgrades from the 2013 Master Plan are required – primarily due to fire-flow requirements: 

– Year 2030 – 5.5ML/d consent to transfer flows to Parallel Road 

– Year 2036 – 4ML/d upgrade at Alpha Street WTP 

It is anticipated that the development fire hazard category for the potential individual lots will range between 

FHC1 to FHC4. This range of classification together with the uncertainty of the potential floor areas of the 

plots generates a water supply classification range of W4 – W7 but does have the potential to extend to a 

W8 classification.  
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The New Zealand Fire Service Fire Fighting Water Supplies Code of Practice 2003 requires that a water 

supply classification of W7 requires a water flow of 100 l/s within 135 metres of the premises and a further 

100 l/s within 270 metres of the premises. The individual lots will also require adequate water storage 

facilities for 180 minutes. 

Individual lot owners would be expected to provide this fire fighting requirement as part of their development 

proposal, by way of on-site storage in a suitable reservoir/tank.  Alternatively a specific fire design would 

need to be provided to demonstrate compliance with the Code of Practice.  Any proposed development lot 

will require a specific design for both water flow and water storage. 

3.4 Designations and Approvals 

There is no need to designate land for water supply purposes as water mains are expected to run within road 

corridors once developed.  The 375mm water main connection from Victoria Street to the Structure plan area 

will require NZTA approval as it crosses State Highway 1 (the Waikato Expressway) to the south. 

3.5 Costs 

The costs involved in implementing the required water upgrades relate to:  

� Extending the existing water supply pipelines.  This is currently planned for 2020 – 2023 in the LTP. 

� Installing a back-feed main from the Cambridge North Reservoir and associated SCADA control systems.  

This is not currently allocated in the LTP. 

� Installing the internal pipe network within the Structure plan area; 

� Contribution to a treatment plant upgrade at Karapiro.  An upgrade is currently planned for 2015 – 2018 in 

the LTP. 

� Contribution to a treatment plant upgrade at Alpha Street.  This is not currently allocated in the LTP. 

The methodology for determining the Hautapu contribution is based on the expected demand from the 

Hautapu growth cell and the proportion that this reflects of the likely additional capacity as a result of the 

upgrades. 

It is expected that the internal pipe networks and infrastructure would be provided by developers as part of 

the development.  External infrastructure supporting the Structure Plan area will be considered through 

development contributions and any development agreements. 

4 Wastewater 

The Hautapu Industrial area is currently un-serviced for wastewater.  Reticulation is required in order to 

provide disposal and treatment off-site. 

4.1 Development Staging and Constraints 

Given the relatively large Structure plan area, it is likely that development will occur in a “staged” pattern – 

with properties closest to existing infrastructure, developed first.  There is currently no existing wastewater 

network servicing the Structure plan area, and the following issues and constraints have been identified with 

relation to industrial development: 

� On-site wastewater treatment and soakage is not considered feasible due to the anticipated volume of 

wastewater generated.  Wastewater flows will need to be treated at an existing treatment plant. 
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� The site is generally flat, which precludes the use of a gravity pipeline to convey flows.  A series of pump 

stations will be required. 

� The closest connection to the existing wastewater network is located at Taylor St/Victoria St pump 

station.  This pump station is currently the throttle point for growth in the area, and requires pump 

upgrades. 

� The existing Cambridge wastewater pipe network has limited capacity – any spare capacity has been 

allocated to the Cambridge North residential zone. 

� To facilitate the wastewater requirements a further sewer bridge will be required to be installed to the 

treatment works.  This work is currently underway. 

Staging of the development will need to follow the implementation of infrastructure – including wastewater 

services.  The Structure plan area would ideally be progressively developed in the following order: 

� Structure plan areas closest to SH1 (Waikato Expressway) and Hannon Road 

� Structure plan areas between Hannon Road and Allwill Drive 

� Structure plan areas between Allwill Drive and Peake Road 

4.2 Wastewater Options 

Currently the Structure plan area consists of a mix of pasture, residential dwellings, and some small-scale 

industrial lots.  Existing wastewater discharges are primarily treated by individual septic tanks on-site. 

The Structure plan area is expected to generate a peak of around 35-40l/s of wastewater, based upon a 

population density of 30 persons per hectare.  The following wastewater design options were considered for 

the Structure Plan:  

� On-site wastewater treatment and disposal through septic tanks or secondary treatment devises; 

� Gravity wastewater pipe network connecting to the existing wastewater network in Cambridge; 

� Gravity pipe network with centralised wastewater treatment within the Structure plan area; 

� Pumped wastewater pipe network. 

Due to the nature of the proposed development including the likely site coverage and volume of wastewater 

flows, on-site treatment is not suitable. 

The current wastewater infrastructure in place within the surrounding area of the Hautapu Industrial Zone 

consists of septic tanks for residential sections with Fonterra disposing of their wastewater by means of a 

rising main discharging to an outfall in Taylor Street, via Peake Road and through spray irrigation to land.  

In the analysis of the potential sewerage reticulation layouts for the site the following options were 

considered:  

� Gravity wastewater network. 

� Pumped wastewater network. 

Due to the flat nature of the site it is not possible to drain the whole Hautapu Industrial Zone by gravity 

pipelines. Therefore a sewerage reticulation scheme has been formulated based on a series of seven pump 

stations pumping into one delivery pressure main, which is planned to discharge into a proposed collector 

manhole located at Taylor Street. 

4.3 Recommendations & Upgrades 

The following works are required to provide adequate wastewater services to the Structure plan area: 
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� A new 375mm wastewater pipe is required from the Structure plan area to the Taylor Street pump station; 

� An upgrade to the Taylor Street pump station to accommodate the additional flows from the Structure 

plan area; 

� Construction of a series of pump-stations and associated pipework as development progresses; 

The pumping station at Taylor Street has been designed to accommodate the full Cambridge North 

development together with an allowance for the Hautapu Industrial Zone site of 33.6l/s.  However, additional 

storage at intermediate pump stations (within the Structure plan area) will be required until pump upgrades at 

Taylor Street, and further network improvements within the downstream network are undertaken. 

4.4 Designations and Approvals 

Designations within the Hautapu Structure plan area are not required for wastewater infrastructure as 

pipework will generally be located within local road corridors. 

The preferred alignment of the 375mm pipe connecting the Structure plan area to Taylor Street pump station 

will need approval from NZTA as it crosses State Highway 1 (the Waikato Expressway) to the south.  The 

remaining length of 375mm pipe connection to Taylor Street can be constructed within the road reserve and 

no specific designations or approvals are required. 

Pump stations do not require designation at this stage, as flexibility needs to be provided to the final location 

of these.  It is expected that pump stations will be constructed within the road reserve areas to allow for ease 

of access and maintenance by Council in future. 

4.5 Costs 

The costs involved in providing a suitable wastewater network to the Structure plan area relate to: 

� Constructing the dedicated 375mm diameter wastewater line from Taylor Street pump station.  This is not 

budgeted for in the LTP. 

� Upgrading the Taylor Street pumps.  Pump upgrades are allowed for in the LTP. 

� Installation of the internal pipe network and the series of wastewater pump stations required within the 

Structure plan area. 

� Contribution to the Cambridge treatment plant upgrade.  Plant upgrades are planned for 2016 - 2021 in 

the LTP, and includes the Hautapu Structure Plan area. 

� Contribution to a new sewer bridge to the treatment plant.  Design and construction of this work is 

currently underway. 

The methodology for determining the Hautapu contribution is based on the expected demand from the 

Hautapu growth cell and the proportion that this reflects of the likely additional capacity as a result of the 

upgrades. 

It is expected that the internal pipe networks and infrastructure would be provided by developers as part of 

the development.  External infrastructure supporting the Structure Plan area will be considered through 

development contributions and any development agreements. 
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1 Introduction 

This Transportation Assessment has been prepared by Beca Ltd (Beca) as part of the Hautapu 

Structure Plan review project. The Hautapu Structure Plan applies to Industrial land to the north of 

the Waikato Expressway in Cambridge. The Transportation Assessment considers the vehicle and 

non-vehicle transport requirements for the structure plan review and any necessary measures to be 

delivered as part of the structure plan to provide suitable multi-modal access to the site.   

2 Existing Transport Network 

The plan review area is located to the north of the Waikato Expressway and is primarily south of 

Hautapu Road and west of State Highway 1B (Victoria Road). Hannon Road and Allwill Drive 

provide access to sites south of Hautapu Road.  Hautapu Road, Hannon Road and Allwill Drive are 

classified as Local Roads within the Waipa District Plan. The site is shown in Figure 1.  

Figure 1: Structure Plan Area 

 

 

The four-lane Waikato Expressway includes an interchange at Victoria Road, which is the main 

interchange for Cambridge bound traffic. The interchange includes signalised intersections at on/off 

ramps on Victoria Road. An over-bridge across the Expressway is provided at Peake Road, but 

Hannon Road is closed to through traffic. 

It is understood that the State Highway classification of Victoria Road will be revoked following 

competition of the Waikato Expressway.  It is expected that this will change the classification of 

Victoria Road to Minor Arterial.  



Hautapu Structure Plan - Transport Assessment 

  

 

Beca // 28 February 2017 // Page 3 

4284224 // NZ1-13438560-9  0.9 

 

Average annual daily traffic (AADT) volumes in the local area are shown in Figure 2. 

Figure 2: Daily Traffic Volumes 

 

As shown above traffic volumes are highest on Victoria Road south of Hautapu Road and relatively 

low to the west of the site on Hautapu Road.  

The Hautapu - Cambridge cycle trail connects Hautapu Village to Cambridge town centre and 

follows the route of the old railway line, parallel to Victoria Rd. There is no public transport provision 

in the vicinity of the site.  

3 Opportunities and Constraints 

The Structure Plan review has identified the following key opportunities in terms of access and 

transport provision: 

 The Cambridge section of the Waikato Expressway provides nearby access to the Strategic 

Road network 

 Allwill Drive provides a direct connection into the structure plan area with a wide road reserve 

and well aligned intersection with Hautapu Road, although capacity / safety improvements will be 

necessary to accommodate future traffic demands 

 The existing Hautapu – Cambridge cycle trail adjacent to Victoria Road provides an off road 

walking and cycling facility in close proximity to the structure plan.    

The Structure Plan review has identified the following key transportation constraints: 

4,700 

8,600 

2,000 
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 The intersection of Hannon Road and Hautapu Road has poor geometric alignment and 

restricted visibility and is not recommended to act as a primary vehicle access to the structure 

plan area. Although a limited amount of development via this road may still be possible in the 

short term.  

 There are no public transport services accessible within walking distance of the structure plan 

area.  

4 Vehicle Access 

4.1 Vehicle Trip Generation 

The 2008 Structure Plan estimated that development within the Plan area has the potential to 

generate approximately 20,000 vehicle trips per day. This was based on a land area of 120 

hectares.  

Estimating the vehicle trip generation of an industrial activity has a high degree of inaccuracy, when 

factors such as; type of industry, gross floor area, developable land area, number of employees, 

likely demand for service and delivery trips etc are unknown. Based on trip rates for similar land 

uses applied elsewhere, development within the structure plan is expected to generate 

approximately 100 vehicle trips per day per hectare. On the basis of a 71 hectare site this equates 

to approximately 7,000 vehicle trips per day of which 10% (700) could occur during the peak hour.  

This is an important consideration, as it influences the nature of access connections to the site, 

number of lanes, form of intersections, etc.  Peak flows of 700 vehicles per hour (two-way) is 

relatively low and would easily be accommodated by a single lane each way access road. Hence, a 

single ‘Collector Road’ to provide primary access to the site is considered to be sufficient. Upgrades 

to intersections on the surrounding road network will however be necessary to safely and efficiently 

accommodate the increase in turning movements, these upgrades are discussed further in the 

following sections.  

It is also noted that there will be a high number of heavy goods vehicles accessing the site, lane 

widths and turning radii will need to be designed to ensure larger vehicles can comfortably 

manoeuvre through the internal road network.      

4.2 Allwill Drive 

The existing Structure Plan identifies Allwill Drive as the primary vehicle access into the area south 

of Hautapu Road. This is still considered to be the best option for primary vehicle access, as the 

intersection of Allwill Road and Hautapu Road is on a relatively straight alignment, which offers 

good inter-visibility for oncoming traffic.    

The Allwill Drive / Hautapu Road intersection will need to be upgraded to a roundabout in future to 

safely and efficiently accommodate turning movements to and from the site. A roundabout is 

considered preferable to traffic signals on the basis of the following: 

 Traffic flows are likely to be low during off peak times and at weekends and traffic signals would 

not be efficient when demands are low.  

 A roundabout is considered to be safer in regards to crash severity if a crash occurs,  

 Expected pedestrian and cyclist volumes in the area are low so there is not significant benefit in 

providing traffic signals which would be safer for these road users.  

The timing of this upgrade is dependent on traffic growth on Hautapu Road and turning volumes to 

and from Allwill Road. Current traffic volumes are in the vicinity of 2,000 to 3,000 vehicles per day 
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on this section of Hautapu Road and the existing intersection is considered appropriate to 

accommodate up to approximately 5,000 vehicles per day. Council will monitor the performance of 

this intersection as land within the structure plan and surrounding areas is developed to determine 

the necessary timing of this upgrade.  

As it will be a relatively short section of road with few intersecting side roads, one traffic lane in each 

direction is considered sufficient to accommodate traffic demands on Allwill Drive.  Each traffic lane 

is to be 4m wide plus parking to accommodate heavy goods vehicle movements (in accordance 

with the Waipa Subdivision Manual). Shared 2.5m wide pedestrian and cycle paths are provided on 

each side of the road.     

4.3 Hannon Road 

Hannon Road is not recommended for use as a primary vehicle access for the site due to the 

restricted visibility at the Hannon Road / Hautapu Road intersection which presents a road safety 

concern.  

The total closure of Hannon Road is not considered necessary in the short term, whilst the road 

only provides access to a small portion of development, and thus is only used by a small number of 

vehicles. This is supported by the following road safety and traffic volume analysis.    

There have been no serious or fatal injury crashes in the vicinity of the intersection, and only a small 

number of non-injury crashes, over recent years. A crash diagram showing reported crashes over 

the last five years is provided in Figure 3.  

Figure 3: Hannon Road Collision Diagram 

 

Traffic modelling outputs from the New Zealand Transport Agency Waikato Expressway project 

indicate that there was a reduction in traffic volumes on Hannon Road following completion of the 

Cambridge Section of the Expressway. Figure 4 shows the forecast traffic volume change in the 

Hautapu area as a result of the bypass.  
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Figure 4: Predicted Traffic Volume Change (NZTA) 

 

Whilst the specific reduction on Hannon Road is not specified in Figure 4, the cut off for inclusion in 

this figure is 500 vehicles per day. It can as such be assumed that the Expressway is expected to 

reduce traffic volumes on Hannon Road by a volume greater than 500 vehicles per day. Additionally 

traffic volumes on Hautapu Road reduce by 1,500 vehicles per day so the level of conflict at the 

intersection will reduce. 

Based on this, it is recommended that Hannon Road is utilised as a restricted access to the 

Structure Plan area in the short term with a limit of no more than 500 additional vehicle movements 

per day, this is expected to equate to approximately 5ha of industrial land.  

As the structure plan land is developed, closure of the Hannon Road / Hautapu Road intersection is 

necessary with all access to Hannon Road to be provided via Allwill Drive.  

4.4 Alternative Access Options / Off Site Infrastructure 

The viability of providing a roundabout at the Victoria Road / Hautapu Road intersection with a new 

local road connection through the reserve into the Structure Plan area was considered as part of the 

previous Structure Plan assessment in 2008.  

At this stage, the Council owned land adjacent to the cemetery is required by Council for a future 

extension to the cemetery and therefore cannot be used to realign Hannon Road. If the Council 

position on the use of this land changes in future then this option should be reconsidered.    

An upgrade to the Hautapu Road / Victoria Road intersection is likely to be necessary in future as 

development within the Structure Plan area and the surrounding land progresses. Traffic volumes in 

Figure 2 provide an indication that the majority of vehicle trips to and from the site are likely to travel 

to/from the Expressway and Cambridge town centre via Victoria Road, with less demand to and 

from Victoria Road north. Also crash records are not indicative of there being a heightened crash 

risk at this intersection. However increased traffic volumes will increase the risk of a crash and 

begin to constraint the capacity of the intersection over time.  
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The need for an upgrade to this intersection is likely to develop in the later stages of the Structure 

Plan development however it is possible that development of the land surrounding the intersection 

(which may generate high turning volumes at the intersection) would trigger this upgrade in a 

shorter timeframe. Council will monitor the performance of this intersection to determine the 

necessary timing of this intersection upgrade.  

Access via Peake Road is not desirable due to the presence of cyclists and equestrian riders using 

the Peak Road corridor. This includes vehicles crossings for industrial uses which should be 

provided from the internal road network.  

The Hautapu Road / Peake Road intersection is a rural cross road intersection which is not 

desirable from a safety perspective. However based on the traffic demands shown in Figure 2 a 

significant increase in traffic at this intersection as a result of development in the Structure Plan 

area is considered unlikely and it is not considered necessary to upgrade this intersection as a 

requirement of the Structure Plan.   

4.5 Internal Street Cross Sections 

Two internal street cross sections have been prepared to guide the design of the internal street 

network. The internal street design has been developed in accordance with the Waipa Development 

and Subdivision Manual. The street cross sections used align with the Collector and Local:>150m 

roads within Industrial Zones in the Subdivision manual.  

Consideration will also need to be given to intersection layouts and in particular the high number of 

heavy goods vehicles travelling within the site. Large corner radii may be necessary and should be 

considered when the design of the internal roads is progressed further.    

The proposed cross sections would also accommodate bus movements if a bus service is provided 

to this area in future.  

5 Walking and Cycling 

As mentioned, shared 2.5m wide pedestrian and cycle paths along main roads within the structure 

plan will accommodate pedestrian and cyclist movement. Cycling and walking permeability should 

also be considered for via shared paths along any proposed storm water reserves.  

A cycle connection to the Hautapu Cambridge cycle trail within land available adjacent the 

Expressway to the south-east of the site has been identified in the structure plan. This off road 

connection will link to the signalised Victoria Road / Expressway off ramp intersection, providing 

safe passage across Victoria Road to the cycle trail. This connection is shown indicatively in the 

following figure.  
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Figure 5: Possible Cycle Connection to Cambridge Cycle Trail 

 

 

6 Summary 

Development within the Structure Plan could reasonably generate approximately 7,000 vehicle trips 

per day (two-way).  

It is recommended that the primary vehicle access to the land south of Hautapu Road is retained 

from Allwill Drive with a future upgrade to the Allwill Drive / Hautapu Road intersection. The Hannon 

Road / Hautapu Road intersection has restricted visibility and as such Hannon Road is not 

recommended for use as a primary vehicle access. It is however considered acceptable to utilise 

Hannon Road in the short term as access for up to 5ha of land. 

Access via Peake Road has been avoided in the structure plan due to Peak Road being used by 

cyclists and horse riders. 

We have considered the viability of providing a roundabout at the Victoria Road / Hautapu Road 

intersection with a new local road connection through the reserve into the Structure Plan area. At 

this stage the Council owned cemetery land is not available but should this change in future then 

realignment of Hannon Road should be reconsidered.  The intersection may still require a 

roundabout in future as land in the area is developed. Council will monitor the requirement for this 

over time. 

The Structure Plan cross sections accord with the requirements for Industrial roads within the 

Waipa Subdivision Manual. Internal roads include off road pedestrian and cycle paths. An off road 

cycle path connection to the Hautapu – Cambridge cycle trail is identified in the Structure Plan. 

Internal roads could also accommodate buses if a bus service to this area is provided in future.    
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