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1. The Applicant and Property Details 

To: Manawatū District Council 

Site Address: 14 Banks Road, Rongotea   

Applicant's Name: Te Kapiti Trust Ltd 

Address for Service:   The Property Group Ltd 
PO Box 12066 
Palmerston North 4444 

Attention: Kim Anstey 

Legal Description: Refer to Certificates of Title at Appendix A 

Site Area: 31.36 Hectares 

Manawatū District Plan Zoning: Rural 2 Zone   

Brief Description of Proposal: A private plan change request to rezone 21.88 ha of land 
from Rural 2 Zone to Village Zone, an adjacent 10.48 ha is 
to remain as Rural 2 Zone, with an area set aside for public 
open space. To guide subdivision and development, a new 
chapter is proposed titled Rongotea South Development 
Area which includes the Rongotea South Structure Plan.  

2. Executive Summary 

Te Kapiti Trust (the applicant) are seeking a change to the Manawatū District Plan to rezone and modify 
planning provisions on 31.36ha of land (the site) at Rongotea.  The area is owned by the applicant and 
is currently zoned Rural 2 under the Manawatū District Plan. The Proposed Plan Change (PPC) is to 
rezone 20.88 ha to Village Zone, an adjacent 10.48ha site will retain its Rural 2 zoning and nodal overlay 
and both land parcels will be subject to the provisions of a new District Plan Chapter, Rongotea South 
Development Area and the Rongotea South Structure Plan.  

Manawatū District Housing Plan 2021 identified the need to provide for additional greenfield growth in 
the district.  In March 2021, Manawatu District Council (Council) consulted on a Draft District Plan that 
proposed an expansion of Rongotea Village to the south by rezoning the 20.88ha site at 14 Banks Road 
to Village Zone.  The programme for progressing from a draft district plan to a proposed district plan has 
been delayed from what was originally scheduled. As a result, the landowners have prepared a private 
plan change to enable the progression of the rezoning of this site, separate from Council’s wider District 
Plan review.  

A detailed analysis was undertaken as part of this proposal that supports the release of the plan change 
area for development.  The reasons for this can be summarised as follows: 
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• The proposed rezoning and lot densities are consistent with the Manawatū Draft District Plan 
proposal to rezone this area. 

• There are no environmental constraints that will impede development at this location. 

• The area is contiguous with the village of Rongotea and can be serviced by existing infrastructure 
and social facilities.  

• The single land ownership across the two titles has enabled an area to be set aside for wetland 
protection and recreation.  

• The soils have been assessed as Class 4 and Class 6 and therefore not regarded as highly productive 
or versatile soils.  

• Iwi engagement has been undertaken which initially indicates no opposition to the proposed 
rezoning.  

• The increase in people movement as a result of the development can be accommodated safely and 
efficiently within the existing road network.   

• The Rongotea South Structure Plan includes new public pathways, cycleways and public open space.  

• The area is market attractive for development with a sales and purchase agreement on the site in 
place with an established developer. 

• The likely yield of 140 – 180 dwellings will make a meaningful contribution to housing supply in the 
Manawatū District. 

The proposal is consistent with sound resource management practice and Part 5 of the Resource 
Management Act 1991 (RMA) and has not been considered by the Council in the last two years. 
Therefore, the Council has no grounds to reject the private plan change request and should accept or 
adopt the Plan Change for processing.  

Following a thorough assessment, the proposed rezoning of the Plan Change area from Rural 2 to Village 
Zone, along with the Rongotea South Structure Plan: 

• Is the most appropriate way to achieve the purpose of the RMA and the proposal would give effect 
to the Regional Policy Statement (s32)(1)(a)). 

• Gives effect to the relevant National Policy Statements and the Regional Policy Statement (s75). 

• Is appropriate given that the actual and potential effects on the environment of the rezoning and 
associated provisions would be acceptable and any adverse effects would be less than minor 
(s76(3)). 

• Supports the integrated management of the use and development of land (s31). 

An evaluation of the proposal has been undertaken in accordance with Section 32 of the RMA and 
concludes that the proposed rezoning of the site meets the objectives of the PPC, the Manawatū District 
Plan, the Horizons One Plan and the purpose of the Resource Management Act (1991) in an effective 
and efficient manner. 
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3. Site Location and Description 

3 .1   S i te  Desc r ipt ion 

The plan change area is made up to two parcels of land located immediately to the south and adjacent 
to the village of Rongotea (refer to Figure 1). The 21.88 ha (Parcel 1), legally described as Section 36 
Block II Douglas District, is proposed to be rezoned Village Zone. An adjacent 10.48 ha parcel (Parcel 2), 
legally described as Lot 15 DP 565962, is available to be utilised for stormwater management and 
recreation, subject to receiving the necessary resource consents.  The Rongotea South Structure Plan 
applies across both land parcels. Certificates of title are included at Appendix A.  

Access to Parcel 1 is via Banks Road and Trent Street.  Access to Parcel 2 is from Sterling Lane. A new 
rural residential subdivision bounds the area on the southern side. Rongotea’s community wastewater 
facility is located on the western boundary.  

 

Figure 1: Map of plan change area (Source: GRIP Maps) 

Parcel 1 
20.88ha Parcel 2 

10.48ha 



  Page 8 

The site is predominantly grass covered terrain of flat topography.  Although the eastern part of Parcel 
1 is predominantly flat, the site slopes down to accommodate Ruivaldts Drain running north-south 
across the western end before it converges with Campbells Drain that exits the land in the south.  These 
drains form part of the Te Kawau drainage scheme, as shown in Figure 2. 

 

Figure 2: Location of waterways 

The site is currently divided into paddocks and used for cattle grazing.  A shelter belt of exotic trees 
exists on the eastern part of the site but otherwise the site is devoid of any significant vegetation. A 
number of mature trees border the northern boundary and form the interface between the existing 
residential dwellings of Rongotea and the subject site. These trees are located within the neighbouring 
properties. 

The parcel of land to the south (Parcel 2) proposed for recreation purposes is of undulating nature with 
an additional shelter belt area to the south. This area is of lower topography and contains the Campbells 
Drain. A soils assessment and ecological survey undertaken as part of this plan change note the presence 
of peaty soils that indicates a history of wetland vegetation occupancy in this area, prior to the existing 
agricultural use.  A small amount of wetland vegetation remains in pockets.  

To provide additional context, the applicant submitted a resource consent application for subdivision of 
the subject site which sought to create 55 rural lifestyle Lots of approximately 5000m².  Council 
subsequently advised the applicant of their intention to rezone this area Village Zone through a Council 
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led District Plan Review process.  The applicant decided at that point to pause the subdivision application 
and wait for the area to be rezoned by Council. However, as mentioned above, the programme for 
progressing from a draft district plan to a proposed district plan has been delayed from what was 
originally scheduled, hence why this application for a private plan change is being requested. 

3.2   S i te  Loc at ion 

From Rongotea, the town of Feilding within the Manawatū District is 19 km to the north-east. The city 
of Palmerston North is approx. 21 km to the south-west.  The wider site location is shown in Figure 3. 

 

Figure 3: Location of Rongotea within the Manawatū District  

Rongotea village is one of many rural villages in the Manawatū District and is part of the Te Kawau 
region. The population at the 2018 census was 642. The village is a long-established service centre for 
the surrounding rural district.  The community is served by the Rongotea Primary School (years 1 – 8), 
Te Kawau Community and Recreation Centre, a community swimming pool, library and playcentre.  

The site is accessed via Banks Road which is a minor arterial road in Council’s roading hierarchy. The 
nearest state highway is SH1 which is located approximately 5.5km to the west.  SH3 that leads to 
Palmerston North is located 11 km to the north-east.  
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4. Description of the plan change request 

4 .1   Descr ipt ion of  the  proposal  

This Plan Change seeks to rezone 21.88 ha of land from Rural 2 Zone to Village Zone, an adjacent 10.48 
ha is to remain as Rural 2 Zone and the Rongotea South Structure Plan will apply across the area as a 
spatial layer to guide subdivision and development.  

To guide the subdivision phase and to achieve the quality built environment outcomes identified during 
the preparation of the plan change, this Plan Change request is proposing a new District Plan chapter.  
The chapter is titled Rongotea South Development Area to align with the National Planning Standards 
template.  The purpose of this chapter is to spatially identify the development area and introduce 
specific objectives, policies and development standards to guide the development phase.  Consideration 
has been given to the National Planning Standards and maintaining the existing drafting style of the 
operative Manawatū District Plan. This chapter is attached as Appendix I and the Structure Plan is shown 
in Figure 4. 

As the Plan Change seeks to integrate new greenfield development into the existing village environment, 
the relevant Manawatū-wide and Village Zone provisions will also apply, albeit with some amendments.  
There are new permeable area and building coverage controls proposed to manage stormwater. It is 
proposed that these provisions, along with the minimum lot sizes specific to the development area, be 
inserted into the Village Zone chapters Rule B2 and Rule C2.  Two new roading cross sections are 
proposed to be included in chapter 3B Transportation. Details of the proposed amendments are 
included in Appendix I.  

 

Figure 4: Proposed Structure Plan 
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The proposed zoning would allow for a natural extension of the Rongotea Village, subject to a future 
resource consent process. The proposed Rongotea South Structure Plan and associated provisions 
provides for: 

• Access via Banks Road and Trent Street with a continuation of the block layout of Rongotea. 

• Provision of a variety of lot sizes to support different residential housing typologies. 

• Connectivity for all transport modes through the area, including safe pedestrian and cycling links 
through to Rongotea Village. 

• The creation of a stormwater treatment and attenuation pond for stormwater management 
providing opportunities for an improved natural landscape, biodiversity and recreation, with the 
exact location determined at subdivision consenting stage. 

• The creation of new public reserve areas along open waterways and in the vicinity of the stormwater 
attenuation pond and natural wetland. 

The Plan Change area is currently located at a mixed zoning interface as shown in Figure 5 below.  
Rongotea to the north is zoned Village Zone and made up of predominantly single storey dwellings on 
sites of 750m² to 1000m².  The surrounding rural area is Rural 2 Zone with a rural lifestyle nodal overlay 
which allows subdivision down to 4000m².  The Council’s draft district plan rezoning proposal is shown 
in Figure 6. 

  

Figure 5: Current zoning pattern. Green area showing 
Rural 2 Zone, circular area the Rural Lifestyle Nodal 
Overlay (Source: MDC GIS Maps) 

Figure 6: Expert from Draft District Plan maps. Yellow 
area showing proposed Settlement Zone. Tan area is 
Rural Residential (Source: Draft Plan Changes A and B) 

4.2   Purpose  and Reasons  for  the  Plan Change 

Clause 22(1) in Schedule 1 of the RMA requires that a Plan Change request explains the purpose of, and 
reasons for the proposed plan change.   
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The purpose of the Plan Change is to enable residential development by applying Village Zoning to 21.88 
hectares of Rural 2 Zoned land at Rongotea, consistent with the Manawatū District Council’s Draft 
District Plan and in accordance with the Rongotea South Structure Plan developed as part of the plan 
change process. 

The reason for this Plan Change request is: 

• to assist Council in meeting the future housing needs of the Manawatū district. 

• to enable additional recreation and open space opportunities for the community of Rongotea. 

• because the site is well located for commuting to local employment areas in Palmerston North and 
Ohakea. 

• because the land is development ready with a sales and purchase agreement in place, subject to 
the rezoning being made operative. 

This plan change application provides an assessment of effects of the proposal and an evaluation of the 
plan change in accordance with Section 32 of the RMA. Supporting expert assessment reports are 
appended to this report. The evaluation of the plan change concludes that the proposal is the most 
appropriate way to achieve the purpose of the RMA, as outlined in the Section 32 Report attached at 
Appendix K. 
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5. Statutory Planning Framework 

5 .1 .  S tatutory  Context  

Schedule 1 of the Resource Management Act (RMA) sets out the process for changes to District and 
Regional Plans. Clause 21 of that schedule states that any person may request a change to a district or 
regional plan and Clause 22 requires that the request to change a plan must be made to the appropriate 
local authority in writing.  A request for a plan change shall: 

• Explain the purpose and reason for the plan change (see Section 4). 

• Contain an evaluation report prepared in accordance with Section 32 (see Appendix K). 

• Where environmental effects are anticipated, the request shall describe those effects, taking into 
account clause 6 and 7 of Schedule 4, in such detail that corresponds with the scale and significance 
of the actual or potential environmental effects associated with the implementation of the plan 
change (see Section 7).   

5.2 .  S ec t ion 32  Analy s i s  

Section 32 of the Act requires any proposed plan change to provide an assessment of the effectiveness, 
efficiency, costs, benefits and risks of the requested plan change including alternative options. A full 
Section 32 analysis is provided in Appendix K to this report.  

5.3 .  Acc ept ing the  Plan Change Request  (C lause  25  Ev aluat ion)  

The Council has discretion to adopt, accept or reject a Plan Change request in accordance with Clause 
25 of Schedule 1 of the Resource Management Act 1991 (RMA), subject to the matters set out in Clause 
25(4)(a)-(e). The Council is able to reject the Plan Change request only on the following grounds: 

a. The Plan Change request is frivolous or vexatious (clause 25(4)(a)); 

b. within the last 2 years, the substance of the request or part of the request— 

(i) has been considered and given effect to, or rejected by, the local authority or the 
Environment Court; or 

(ii) has been given effect to by regulations made under section 360A; or 

c. The Plan Change request is not in accordance with sound resource management practice 
(clause 25(4)(c)); 

d. The Plan Change request would make the plan inconsistent with Part 5 –Standards, Policy 
Statements and Plans (clause 25(4)(d). 

In relation to (a), considerable technical analysis has been undertaken to inform the Proposed Plan 
Change (PPC), which is detailed throughout this report. The PPC has been prepared in accordance with 
best practice and is consistent with RMA Part 5.  For these reasons, the proposal is not frivolous or 
vexatious.   

https://www.legislation.govt.nz/act/public/1991/0069/latest/link.aspx?id=DLM4119186#DLM4119186
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In relation to (b), while the Council consulted on this re zoning as part of the Draft District Plan in March 
2021, the substance of that proposal was not further developed or supported by a s32 evaluation and 
put forward in a Proposed District Plan.  Therefore, the substance of that proposal has not previously 
been considered by the local authority.  

With regards to c), the RMA does not define ‘sound resource management practice’ however case law 
suggests that the timing and substance of the Plan Change are relevant considerations. This requires 
detailed and nuanced analysis of the proposal that recognises the context of the PPC area and its specific 
planning issues.   

In this context, the proposed Plan Change is considered to be in accordance with sound resource 
management practice for the following reasons: 

a. The proposed zoning is consistent with the Manawatū Draft District Plan. 

b. The detailed technical analysis undertaken as part of this proposal demonstrates that there 
is no planning reason that would prevent the development occurring once the land is 
rezoned. 

c. All necessary statutory requirements have been met, including an evaluation in accordance 
with S32a with supporting evidence, while consultation with affected iwi is on-going. 

d. The PPC is consistent with the sustainable management purpose of the RMA as discussed 
in the report below. 

On this basis, the merits of the PPC should be allowed to be considered through the standard Schedule 
1 process. 
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6. Policy Framework 

6 .1 .  Nat ional  Pol ic y  Doc uments  

Section 74(1)(ea) of the RMA states that a territorial authority must prepare and change its District Plan 
in accordance with a national policy statement, a national planning standard and any regulations. The 
following national direction documents are considered relevant. 

6.1.1. National Policy Statement on Urban Development 

The National Policy Statement on Urban Development 2020 (NPS UD) came into effect on 20 August 
2020. It recognises the national significance of well-functioning urban environments and provides policy 
direction to decision-makers when making planning decisions. Within this document, the Manawatū 
District Council (MDC) is a Teir 3 territorial authority because all, or part of an ‘urban environment’ is 
located within MDC boundaries.  The definition of urban environment needs to be considered: 

Urban environment means any area of land (regardless of size, and irrespective of local authority or 
statistical boundaries) that:  

a. is, or is intended to be, predominantly urban in character; and  

b. is, or is intended to be, part of a housing and labour market of at least 10,000 people 

While the village of Rongotea contains less than 10,000 people, the Manawatū District consists of the 
town of Feilding and outlying villages that are predominately urban in character and that, because of 
their proximity to one another, are considered part of their overall housing and labour market that 
services a total population of 31,700. For this reason, MDC have followed the directives in the NPS UD 
for Tier 3 territorial authorities and can consider the relevant policy directions when making a decision 
on this plan change.  

Of particular relevance to this Plan Change is the policy direction (NPS UD Policy 8) that directs local 
authorities to be responsive to plan change requests that would add significantly to the development 
capacity and contribute to well-functioning urban environments, even if the capacity is unanticipated 
or out of sequence with planned land release. 

Considering Council has themselves identified this land as being suitable for urban development the 
proposal is not unanticipated.  The PPC will contribute to well-functioning urban environments as 
required by Policy 1 (NPS UD), for the following reasons: 

• It provides for a variety of lots sizes to enable differing housing typologies and price points. 

• The location delivers good accessibility between housing and jobs, community services, and natural 
open spaces, including by way of public or active transport. 

• Provisions have been included to enable Māori to express their cultural traditions and norms 
through involvement in the design of open spaces.  

• The accessibility to local schooling and community facilities supports a reduction in green house gas 
emissions. 
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• Stormwater management of the area improves resilience to the effects of climate change.  

For these reasons, the application is consistent with the policy direction of the NPS-UD. 

6.1.2. National Policy Statement for Freshwater Management 

The National Policy Statement for Freshwater Management 2020 (NPSFM) sets a national policy 
framework for managing freshwater quality and quantity. It introduces the concept of Te Mana o te Wai 
that refers to the fundamental importance of water while recognising that protecting the health of 
freshwater, protects the health and well-being of people and the wider environment.  

The site investigations undertaken to inform this PPC have considered the policy implications and 
requirements of the NPSFM. The ecology report included at Appendix F has ascertained that an area 
within Parcel 2 meets the definition of a natural inland wetland.  

The identification of the area as a wetland is not obvious. The ecology report notes that this area has a 
long history of pastoral grazing and cultivation and therefore a very limited amount of wetland 
vegetation exists.   The hydrology is mostly controlled by constructed drainage channels with some 
surface pooling in low areas.  However, the soils investigation also completed as part of this plan change 
and attached at Appendix H, discovered the presence of hydric soils. These peaty, organic soils indicate 
a long history of wetland vegetation colonising the site in pre-human times. The combination of this 
factor and that surface ponding exists resulted in the site meeting both the hydric soils test and the 
wetland hydrology test.  Further discussion on this finding is included in Section 7.  

The following NPS-FM policy is relevant to this proposal: 

Policy 6: There is no further loss of extent of natural inland wetlands, their values are protected, and 
their restoration is promoted 

The proposal will not result in any further loss of the extent of the area identified as natural inland 
wetland.  There is no housing development and subsequent drainage proposed within the area 
identified as natural inland wetland. A portion of the area was initially identified as suitable for a 
constructed wetland for stormwater treatment and attenuation.  However, further discussion post the 
application being lodged with MDC has resulted in an alternative location being identified.  

Concerns were raised on whether locating a stormwater attenuation pond adjacent to a natural inland 
wetland would in fact protect its values or be deemed ‘restoration’. As a result, the GHD 3 Waters report 
now provides for two feasible options for the location of the stormwater treatment and attenuation 
pond. Option A would require consent from Horizons as a non-complying activity under the NES- 
Freshwater.  Option B is 100m from the wetland and therefore would only need consent from Horizons 
for the discharge of stormwater as a controlled activity.  

While the final location of the stormwater management area can be established through the detailed 
design phase at subdivision, it could be considered that careful design of a constructed wetland for 
stormwater management adjacent to a highly degraded natural inland wetland could provide positive 
benefits. It could work to restore a more natural hydrology and reintroduce wetland vegetation. 
Restoration is defined in the NPS-FM as: 
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Restoration in relation to a natural inland wetland, means active intervention and management, 
appropriate to the type and location of the wetland, aimed at restoring its ecosystem health, indigenous 
biodiversity, or hydrological functioning. 

Nevertheless, the direction of the NPS is for the promotion of restoration so not something a plan can 
require. Mr Forbes concludes in the Ecology Report that “Restoration of the natural inland wetland is 
encouraged. Restoration should involve active interventions and management to restore the natural 
hydrology and reinstate swamp vegetation across the site”. 

For these reasons, I consider the application is not inconsistent with the policy direction of the NPS-FM. 

6.1.3. National Policy Statement for Highly Productive Land 

In between this application being submitted to MDC and being accepted for processing, the National 
Policy Statement for Highly Productive Land (NPS-HPL) was released.  The NPS-HPL provides direction 
to Councils to identify and map Highly Productive Land in Regional Policy Statements and to introduce 
provisions that avoid subdivision and development on this land.  There is also direction on how to 
manage subdivision, use and development, prior to the land being identified in planning documents.  

The applicant engaged a Land Use Capability expert to determine the nature of the soil classes within 
the plan change area. This assessment is included as Appendix H and discussed further in Section 7 
below. In summary, the assessment was completed at a scale of 1:15,000 and concluded that the plan 
change area contains a combination of LUC Class 4w or 6w soils. 

An assessment against the provisions of NPS-HPL determines that the NPS-HPL is not a relevant policy 
statement in this instance, for the following reasons: 

1. The definition of highly productive land refers to clause 3.5(7) for situations before land has 
been mapped and included in a regional policy statement.  

2. Clause 3.5(7) requires territorial authorities to apply the NPS-HPL to references of land that are 
zoned general rural and considered LUC 1, 2 or 3 land. 

3. The definition of LUC 1, 2 or 3 land means land identified as Land Use Capability Class 1, 2, or 3, 
as mapped by the New Zealand Land Resource Inventory or by any more detailed mapping that 
uses the Land Use Capability classification 

4. The assessment completed by Sharn Hainsworth and included as Appendix H was undertaken 
in accordance with the Land Use Capability Survey Handbook (Lynn et al. 2009) and at a more 
detailed scale (1:15,000) than that mapped by the New Zealand Land Resource Inventory 
(1:50,000 scale).  

5. This assessment determined that the land is LUC Class 4w and 6w and does not contain Highly 
Productive Land (LUC 1, 2 or 3 land). 
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6.1.4. National Planning Standards 

The National Planning Standards came into effect on 5 April 2019. These codify the structure, mapping, 
definitions and noise/vibration metrics of District, Regional and Unitary Plans. Councils have 10 years to 
implement these changes. In consultation with Council’s policy team, this proposal follows the National 
Planning Standard template as it relates to Development Areas. 

6.1.5. National Environmental Standards 

The National Environmental Standards (NES) relevant to this Plan Change include: 

• NES for Air Quality 

• NES for Assessing and Managing Contaminants in Soil to Protect Human Health 

• NES for Freshwater. 

In regard to the NES for Air Quality, the PPC area is not within a Horizon’s Regional Council Airshed and 
urbanisation of the area is not likely to trigger the requirements of these regulations.  

The NES for Soil Contamination requires a soils risk assessment to protect human health. Considering 
the long history of productive land uses on this site, the applicant engaged HAIL Environmental to 
undertake a preliminary site investigation.  This report concluded that, in the authors expert opinion 
and based on the information presented, the site has not been subject to land uses identified on the 
Ministry for the Environment’s Hazardous Activities and Industries List.  Therefore, we can be 
comfortable that consent under the NES - CS will not be required.  A copy of this report can be found in 
Appendix G.  

6.1.6. National Environmental Standard for Freshwater 

The NES for Freshwater introduces standards and consenting requirements for activities that relate to 
freshwater, including natural inland wetlands.  The Ecology Report (Appendix F) assessed an area within 
Parcel 2 as containing a ‘natural inland wetland’. Parcel 2 was initially identified as being suitable for 
stormwater management because of its location at a natural low point.   

Part 3, clause 54 of the NES-F states that the taking, use, damming, diversion, or discharge of water 
within, or within a 100m setback from a natural wetland is a non-complying activity.   A non-complying 
activity under the Resource Management Act requires a more stringent test to be passed.  Council would 
need to be satisfied that the adverse effects of the activity on the environment would be minor, and 
that the activity will not be contrary to the objectives and policies of the Horizon’s One Plan.  

As part of the further information stage, Council requested further consultation with Horizon’s Regional 
Council over the stormwater aspects of the plan change application. Concern was raised on the 
proposed location of the constructed wetland for stormwater treatment and attenuation that is 
adjacent to the area assessed as a ‘natural inland wetland’ by Forbes Ecology.  Council sought to 
understand how Horizon’s Regional Council would view an application to discharge stormwater at this 
location, considering the implications under the NES-F. 
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The results of this discussion led to an alternative location being explored.  The GHD report (Appendix 
C) was revised to include an Option B which locates the stormwater attenuation pond 100m from the 
natural inland wetland.  While this would involve additional earthworks, it would avoid the discharge 
associated with stormwater treatment being a non-complying activity under the NES-F.  

6.2 .  Management  P lans  and S trateg ies  

Section 74(2)(b)(i)5 states that a Territorial Authority must have regard to any management plans and 
strategies prepared under other Acts. These are considered below. 

6.2.1. Manawatū District Housing Strategy 

The preparation of this plan change has had regard to the Manawatū District Housing Strategy which is 
made up of three key documents.  A Housing Programme Establishment Report was released in 2020.  
This was followed by a Housing Stocktake and then the release of a Housing Strategic Action Plan in 
2021.  

To meet identified growth needs the Manawatū District Housing Strategic Action Plan identifies the 
need to increase access to affordable housing in the district. This includes both affordable rental and 
home ownership options. 

The Urban Design Framework (Appendix B) that underpins this proposal has been developed to give 
effect to the outcomes and actions of the Manawatū District Housing Strategic Action Plan, by: 

• Providing a plan for housing development on areas of land identified as suitable for residential 
development and ensuring the safeguarding of highly productive soils. 

• Facilitating housing affordability and choice by requiring a range of different lot sizes and 
encouraging increases in density in appropriate locations. Whilst a review of current market 
conditions suggests there is demand for rural lifestyle residential lots above 700m2, the framework 
also supports the delivery of smaller 500m2 lots to encourage housing diversity and affordability. 

• Supporting wellbeing outcomes for residents through the provision of good connections for walking 
and cycling, encouraging green connections and provision of high-quality open space integrated 
with stormwater infrastructure. 

• Ensuring infrastructure provision and development controls support increases of density and infill 
housing into the future. 

6.2.2. Walking and Cycling Strategy 2020 

The Walking and Cycling Strategy establishes a set of visions and goals to encourage and provide for 
walking and cycling within the Manawatū District. The strategy has the following vision:  

Walking and cycling in the Manawatū District is attractive, safe and fun for our community and its 
visitors.  
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In having regard to this strategy, the Rongotea Community Plan 2015, and in response to engagement 
with the Rongotea community committee, the plan change prioritises walking and cycling opportunities 
through the provision of open space and reserve areas that provide walking and cycling connections 
with Rongotea. 

6.3 .  Reg ional  Pol ic y  Statements  and P lans  

The RMA at section 75(3)(c) states that a District Plan must give effect to any Regional Policy Statement 
and Section 75(4)(b) states that a District Plan must not be inconsistent with a Regional Plan for any 
matter specified in Section 30(1). 

An assessment of whether the plan change gives effect to the relevant objectives and policies of the 
Horizon’s One Plan is included as Appendix J.  This assessment has confirmed that the proposed changes 
to the District Plan will be giving effect to the policy direction in the Regional Policy Statement. The PPC 
area is not subject to natural hazards, not located on versatile soils and infrastructure is available at 
Rongotea to provide for the integrated provision of infrastructure and urban development. The proposal 
also gives effect to the RPS provisions in relation to Te Ao Māori. 

6.4 .  Distr ic t  P lan 

As this is a request to change the District Plan, it needs to have regard to the broader strategic direction 
and outcomes that the District Plan seeks to achieve.  An assessment against the relevant objectives 
and policies is included as Appendix J. This assessment concludes that the Manawatū versatile soils will 
be protected by development at this location and the Plan Change aligns with the decision-making 
criteria for requests to extend Village Zoning.  

6.5 .  I wi  Planning  Doc uments  

The applicant received advice from Council in relation to which iwi groups to consult with. All iwi groups 
who have an interest in the Plan Change area were contacted regarding the plan change proposal to see 
if they wished to engage.  There are no relevant iwi planning documents have been lodged with Council.  
The following iwi were contacted: 

• Rāngitane o Manawatū  

• Ngāti Kauwhata 

• Ngāti Ruakawa  

• Ngā Wairiki Ngāti Apa. 

Consultation with these iwi groups is ongoing. Rāngitane o Manawatū have prepared a Cultural Values 
Report which is included in Appendix E and discussed in the AEE section at 7.10.  No initial objections 
to the proposed plan change have been raised.  
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7. Assessment of Effects on the Environment 

Clause 22(2) Schedule 1 of the Act requires an assessment of the anticipated environmental effects of 
any private plan change in accordance with Schedule 4 of the Act. The following assessment has been 
informed by the technical analysis undertaken to determine the suitability of the site for residential 
development.   It summarises the sites constraints and opportunities, how any development issues may 
be addressed through mitigation and the positive and adverse effects arising from the proposal.   

7.1 .  F looding  and S tormwater  Management  

To understand the potential impact of flooding both within the development area and on properties 
downstream, a detailed flood model was created to understand the risks of a 0.5% AEP (1 in 200 year) 
rain event. This work seeks to satisfy the natural hazard objectives and policies of the Regional Plan that 
requires decision makers to carefully consider development activities in areas prone to flooding and sets 
a 0.5% AEP rain event as the benchmark. Details of how the flood model was developed, a discussion of 
the risks associated with the modelling results and recommendations for stormwater management can 
be found in the Three Waters Assessment Report attached as Appendix C.   

Risks of flooding within the development area 

The flood model included quantifying 2D surface flows from the catchment to the north and draining 
into the plan change area and extended to 1km south of the area. The flood modelling results are shown 
in Figure 7 below:  

 

Figure 7: Flood modelling results from a 1 in 200 year rain event (Source GHD 3 Waters Assessment Report). 
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In general, this modelling demonstrates that flooding is confined to the open drains that traverse the 
PPC.  The largest impacted area being in the location of the Ruivaldts and Campbells drain. Having 
identified this area as flood prone, the PPC response is to avoid development in this area by delineating 
this area as open space reserve.  This will also ensure ongoing access is maintained for scheme drain 
maintenance.  

Impact on properties downstream 

The PPC area is located within the upstream reaches of Horizon’s Te Kawau drainage scheme. This 
scheme covers a total area of 14,024 ha.  The proposed development area of 20.7ha therefore 
represents approximately 0.15% of the total scheme area.  The scheme ultimately discharges to the 
Oroua River, approximately 15km downstream of the PPC area. 

The proposed stormwater management of the site is based on the following objectives: 

• Manage overland flow paths onto the site from the catchment upstream. 

• Collect and convey all run-off generated on the site to centralised treatment and attenuation 
facilities. 

• Discharge treated and attenuated flow to the Campbells drain. 

To inform the stormwater solution and required attenuation area needed to service the development, 
a stormwater model was developed.  This model considered indicative planning controls based on 
proposed lot sizes, permeable area controls and areas of open space and road reserves to determine 
post development flow rates. Because of the topography and the location of the scheme drains it was 
not feasible to collect all stormwater run-off into a single offline location. Therefore, the area was 
divided into two sub catchments.  The west sub catchment includes an area of approximately 5 ha, with 
the remaining area making up an East sub catchment of approximately 15.6 ha.  

The result of this work has led to a recommendation for a piped stormwater reticulation network.  
Engagement with MDC engineers indicated a preference for a piped network over swales due to a 
concern that the soils present are not particularly suited to an open swale solution. However, the use 
of swales on some of the minor roads may be explored during the detailed design stage.    

The report recommends a combined treatment and attenuation approach for the east sub catchment 
via a constructed wetland and to achieve hydraulic naturality.  To determine the required land area to 
be set aside for an attenuation wetland, five 100-year storm profiles were assessed to determine 
potential volumes.  It is noted that the conceptual sizing in this assessment is likely to be conservative 
since it satisfies all five-year storm profiles. The report concludes that the final conceptual footprint of 
the treatment and attenuation facility is 1.25ha which can be accommodated in the north-east corner 
of Lot 15 DP 565962.  A 10m offset from adjacent property boundaries has been assumed.  This footprint 
overlaps approximately 0.46ha of existing floodplain which can be offset by excavating to create 
additional floodplain storage on the west side of the Campbell drain.  This footprint can be viewed in 
Figure 8: 
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Figure 8: Conceptual footprint of wetland and attenuation pond (Source: GHD 3 Waters Assessment) 

During the further information stage post the application being submitted, both Horizon’s and MDC 
raised concerns on the proposed location for stormwater treatment and attenuation which is adjacent 
and slightly overlaps with the area assessed as a natural inland wetland.  As a result, GHD engineers 
explored an alternative location 100m from the natural inland wetland that could provide an easier 
consenting pathway at subdivision stage.  Details of both options are explored in detail at Section 2.4 of 
the 3 Waters Report.  

For the west sub-catchment and as previously discussed, the Ruivaldts drain that transects the property 
makes it impossible to convey stormwater from this western catchment to a treatment and attenuation 
facility that is required to be off set from the scheme drain network.  The proposal for this catchment is 
to convey run-off via kerb and channel to rain gardens to treat and attenuate, prior to discharge to the 
Ruivaldts Drain.  As with the East catchment solution, the report notes that the preferred design storm 
needs to be confirmed with Manawatū District Council at detailed design stage. 

In summary, the Three Waters Technical Assessment (Appendix D) has determined a feasible 
stormwater solution for the plan change area.  The report concludes: 

• With the exception of the Ruivaldts / Walsh / Campbells drain area, the plan change area is not 
subject to inundation. 
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• The Ruivaldts / Walsh / Campbells drain should be identified as a flood prone area.  

• Due to the flooding further downstream of the Te Kawau drainage scheme, hydraulic neutrality 
must be achieved with respect to peak flows.  

• Overland flow paths through the plan change area will need to be accommodated.  

• The Ruivaldts / Walsh drain cuts the plan change area into two catchments, requiring separate 
treatment and attenuation for the east and west sub-catchments.  

• The sizing of the attenuation required is heavily dependent on the storm profile used, which will 
need to be confirmed with MDC as part of detailed design.  

• For option A, earthworks in the floodplain will be required to offset the loss of floodplain area taken 
by the wetland and attenuation pond, while also taking into consideration the sensitivity of the 
existing inland wetland. 

Based on this analysis, the GHD Report demonstrates that the potential adverse effects of the rezoning 
in terms of flooding on downstream properties, impact on the performance of the Te Kawau drainage 
scheme and on water quality can be managed within the PPC provisions.  The structure plan layout and 
associated policies requires stormwater management that delivers on best practice as identified by GHD 
as a viable solution to development in this area. Importantly, this exercise has identified the opportunity 
for stormwater management to return wetland values to an area identified as a natural inland wetland, 
despite it’s currently highly modified and degraded state.  

7.2 .  Water  S upply  

Investigations into the existing capacity of the water supply network was undertaken by GHD and 
attached in the Three Waters Assessment Report at Appendix D.  This investigation used hydraulic 
modelling to determine if the existing supply was going to be sufficient, and of an appropriate 
performance standard, to meet the projected demand in population as a result of the PPC.   

Six scenarios were tested.  The first three tested the existing Rongotea peak flow and firefighting flow 
requirements under MDC’s Engineering Standards for Land Development (ESLD) and SNZ PAS 4509 
requirements for fire flows.  The report concludes that based on the high-level modelling undertaken 
and assumptions around the operation of the duty pumps and fire pump, the required residual pressure 
during commercial fire flow is not met and the pumps would have to produce an additional pressure of 
at least 280 kPa at the start of the reticulation system to be compliant.   

It is important to note that these scenarios assume that all of Rongotea is connected to town water 
supply but currently only two thirds of households are connected.  Council indicated at the pre 
application meeting on June 30, that this is expected to change as a result of the upcoming three waters 
reforms. As such, this assessment assumes that all properties within Rongotea are connected to the 
water network. 

Considering the existing system is not currently compliant for fire flows for the existing population, 
Council upgrades will be required. From the investigations carried out as part of this report, and based 
on the assumptions made around the operation of the duty and fire pumps, it has been concluded that: 

• The existing storage tank has sufficient storage capacity as required by WSA 03 and SNZ PAS 4509. 
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• No immediate upgrades to the existing reticulation network are required for peak day demand. 

• The existing reticulation network is not able to meet commercial fire flow requirements and an 
upgrade to the existing system would be required. 

• Additional demand from the PPC area will further reduce the level of service of the existing 
reticulation during commercial fire flow events. 

• In order to meet residential fire flow requirements within the PPC area itself, an upgrade to the 
water pump station will be required assuming the whole town is connected. However, this will likely 
be met with the upgrade to meet existing commercial fire flow requirements.  

The report goes on to recommend a water reticulation layout within the plan change area that 
minimises pipe size while maintaining a sufficient level of service as required by MDC and SNZ PAS 4509.   
This layout informs the three waters structure plan requirements.  

Based on the above assessment, development within the PPC area can connect efficiently to the existing 
water supply network without adverse environmental effects.  In regard to fire flows, any required 
upgrades due to existing non-compliances can either be addressed by the Council as part of routine 
upgrades or be subject to an arrangement made with the future developer in accordance with Council’s 
Development Contributions Policy.   Additionally, the PPC provides the mechanism for further control 
over essential services being in place as subdivision is a restricted discretionary activity, with the 
availability of infrastructure a matter of discretion.  

7.3 .  Wastew ater  

Investigations into the existing capacity of the wastewater drainage network was undertaken by GHD 
and is detailed in the Three Waters Assessment Report attached as Appendix D.  The existing system 
was examined, and modelling undertaken to evaluate the capacity of the existing system and to identify 
any possible upgrades required to accommodate the projected growth from the PPC.   

Currently, Rongotea’s wastewater is directed to facultative ponds that have exceeded their design 
capacity for the existing Rongotea population. MDC are currently undertaking a Wastewater 
Centralisation Project that involves conveying wastewater from various rural villages to Feilding’s 
wastewater treatment plant.  This work involves various pumpstation upgrades within Rongotea. MDC 
engineers have indicated that the centralisation project will accommodate projected growth, including 
from the PPC area.  

The key findings from the wastewater investigations are as follows: 

• The existing wastewater treatment facility does not have sufficient capacity for the existing 
population. However, MDC is planning to pump Rongotea’s wastewater to Feilding, therefore 
eliminating the need to upgrade the existing wastewater treatment facility. 

• The provided storage of 15 m3 at the Trent Street pump station is not compliant with MDC’s 
Engineering Standards for Land Development which requires an emergency storage of 95 m3. 
However, MDC is already planning to supplement the existing storage with an additional 80 m3 as 
part of the centralisation project. 
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• The receiving wastewater gravity network has sufficient capacity for the additional demand from 
the PPC area. 

• Due to the topography of the area generally being lower than the existing residential area, a new 
pump station and rising main will be required to service the PPC area in addition to a conventional 
gravity system. 

• The PPC area can be serviced via the following two options: 

- Option 1 A gravity system on either side of the Ruivaldts / Walsh drain. The bottom of the 
drain is the catchment low point which makes servicing of the properties on the western side 
of the drain via gravity expensive due to deep trenches. This option will also require a deep 
pump station (approximately 8-9 m deep). 

- Option 2 A gravity system on the east of the drain and a Low Pressure System (LPS) on the 
west of the drain. A LPS system is an alternative to conventional gravity system and will allow 
for a shallower network but requires the property owner to take ownership of some of the 
components of the system. 

The report provides details of the required wastewater network layout in the PPC area which now forms 
part of the 3 waters structure plan.  

Based on the above assessment, development within the PPC area will be able to connect efficiently to 
existing wastewater networks without causing any adverse environmental effects. The Wastewater 
Centralisation Project is underway, with pipes for the project currently being stored on the subject site.  
The PPC provisions provide the mechanism to ensure wastewater capacity is made available, prior to 
subdivision. The activity of subdivision is a restricted discretionary activity, with the availability of 
infrastructure a matter of discretion to ensure that appropriate infrastructure is in place to service the 
development. 

7.4 .  T ransport  

An assessment of the transportation effects from the PPC were assessed by East Cape Consulting Ltd.  A 
copy of this report can be found at Appendix E.   This evaluation considered the existing roading 
environment including road form, traffic volumes, local road safety history and existing walking and 
cycling opportunities.   It then went on to inform a suitable transportation network for the PPC area, in 
collaboration with the urban design experts on the project team.   

Notably, this assessment calculates that on the State Highway network, the rezoning would add:  

• 38-44 vehicles per day to SH1 (a change of less than 1%) 

• 124 vehicles per day to SH3 (a change of 1.2%) 

• 170 vehicles per day to SH56 (a change of 7%).  

The authors conclude that the addition of this level of traffic is not expected to generate any noticeable 
effects on these State Highways. Similarly, the changes on the Minor Arterial routes of Rongotea Road 
(4-7%), Green Road (7%) and Longburn Rongotea Road (7%) are not expected to generate adverse 
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effects. The cumulative daily volume on these roads remains below 2,600 vehicles per day which is well 
within their capacity.  

The report recommends the following transportation infrastructure requirements and notes the 
following: 

“The indicative transport network within the Structure Plan has been designed to include three cross-
section typologies to support the movement of vehicles, pedestrians, cyclists, and servicing vehicles. This 
network is designed to integrate with the existing network in Rongotea and provide a low-speed and 
active mode friendly environment within the Plan Change area”. 

The assessment identified the need for the following infrastructure improvements:  

• Widening of Trent Street (between the site and Thames Street) to 6m to provide for two way traffic 
movement. 

• A priority-controlled T-intersection on Banks Road. 

• A footpath on the western side of Banks Road from the southern boundary of the site to Severn 
Street. 

• A footpath on the eastern side of Trent Street from the subject site to Severn Street. 

The report also recommends (although not essential to enable the rezoning) that Council considers 
moving the start of the 50km/h zone further south on Banks Road. 

Based on the above conclusions and recommendations from the transportation assessment, the PPC 
will not result in an increase in transportation effects that cannot be easily accommodated within the 
existing roading environment, and by the PPC provisions.  The plan change will require infrastructure 
upgrades to widen Trent Steet which can be managed at subdivision stage via mechanisms in Council’s 
Development Contributions Policy. Overall, the design of the new street network within the Rongotea 
South Development Area enables safe and connected transportation options that will encourage 
walking and cycling to access the existing social and community facilities at Rongotea. 

7.5 .  Ec ology 

An ecological assessment of the area has been undertaken and reported on by Adam Forbes of Forbes 
Ecology, attached as Appendix F.  This assessment considered whether conditions existed for a wetland 
to be present. The assessment utilised the Ministry for the Environments’ latest wetland delineation 
tools to determine wetland status in accordance with the definition in the National Policy Statement for 
Freshwater Management (NPS-FM).  

The survey found very little wetland vegetation exists as a result of a long history of pastural grazing and 
cultivation. Therefore, the existing vegetation present was not considered a reliable indicator of wetland 
status.  The survey considered the recent soils’ investigation undertaken as part of this plan change by 
Sharn Hainsworth.   This report is attached at Appendix F and discussed at 7.7 below.  This investigation 
noted an area of peaty soils that indicates a long history of wetland vegetation that likely existed in pre-
human times.  These soils are referred to as Hydric soils, one of four wetland indicators using MfE’s 



  Page 28 

delineation tool.  The report also notes that four secondary indicators of wetland hydrology apply to the 
valley floor.  

The application of the wetland delineation tools has resulted in the delineation of 3.96ha of natural 
inland wetland as indicated in Figure 9 below: 

 

Figure 9: Extent of natural inland wetland, as described by Forbes Ecology 

Assessing any adverse effects that the PPC may have on this area considered a ‘natural inland wetland’ 
requires consideration of the existing values. As noted in the Ecology Report, the area defined as 
wetland has a long history of cultivation and grazing.  The wetland is bisected by Horizon’s scheme drains 
that exist to enable Horizons to perform their duties under various Acts that require the control water 
for the purpose of land drainage and flood protection.  Horizons One Plan, in Schedule B, records all 
scheme drains as having Flood and Drainage Control values.  
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Evidence exists that managing stormwater from residential developments through the use of 
constructed wetlands can provide for multiple values, including landscape, cultural and ecology values1.  
The PPC has considered a water sensitive design approach to assess the appropriateness of residential 
development in this location.  The Section 32 Report considers the status quo that would allow un-
serviced residential development of approximately 55 Lots of 5000m² with limited provisions in the 
District Plan to centrally manage and treat stormwater or set aside the area defined as wetland as public 
open space. Instead, the PPC provides for a cluster of development in the one location which will contain 
and minimise land disturbance and earthworks. High level servicing assessments have determined that 
stormwater is able to be treated and discharged at predevelopment flow rates, within the plan change 
area.  The earthworks required to construct the stormwater wetland and discharge treated water into 
the scheme drains will be subject to a further consenting process under the NES Freshwater.  

The NPS-FM requires Councils to map all existing wetlands and encourage their restoration. In response 
to this finding in the Ecology report, the structure plan was revised to ensure that the area delineated 
as wetland was contained as much as possible within the area recommended for vesting to council as 
open space reserve.  This area encompasses the regional council scheme drains and so ongoing access 
is maintained.   

In summary, the PPC provides a balance of protecting and enhancing existing natural environments 
while also providing for new ecosystem services to support future development. Water sensitive design 
has been incorporated into the Structure Plan via the proposed stormwater solution and via clear 
policies to guide the subdivision and development phase. The protection and restoration of the area 
defined as wetland that can be realised by the PPC, provides the opportunity for positive effects on 
landscape, cultural and ecosystem values.  

7.6 .  Geotec hnic a l  

The site is relatively flat, with limited change in the topography over the site area. There are no fault 
lines within the vicinity.  On that basis, future development within the PPC area is not likely to worsen 
or result in material damage to the land provided that proper engineering practices are followed.  

Prior to any intensive land development on the site, the Building Act generally requires a detailed 
geotechnical investigation to confirm the stability of the site and to recommend any site-specific 
engineering requirements for development. The PPC will not alter the need for an investigation to be 
undertaken and as such, there are no reasons why the plan change should not proceed, from a 
geotechnical perspective.  

 

 

 

 

1 http://www.aucklandcity.govt.nz/council/documents/technicalpublications/tr2009083.pdf  
 

http://www.aucklandcity.govt.nz/council/documents/technicalpublications/tr2009083.pdf


  Page 30 

7.7 .  Versat i le  Land 

Regional level soil information at a scale of 1:50,000 indicates that the PPC area contains Class II and III 
soils.  To provide a more accurate assessment at a finer scale, a soil and Land Use Capability assessment 
was undertaken at a scale of 1:15,000.  This work was completed by Sharn Hainsworth of LUC 
Assessments Ltd and a copy of the report is included as Appendix H.   

This work determined the properties and distribution of versatile land on the site and concluded that 
the site contains no Versatile Land, or Highly Productive Land.  All mapped units have a class of either 
LUC Class 4w or 6w as shown in Figure 10 below: 

 

Figure 10: Map of Land Use Capability at 1:15,000 scale (Source: Versatile Land Assessment by LUC Assessments 
Ltd) 

The report notes the characteristics of the 4w soils as being Perch Gley Pallic soils with a silty clay texture 
and the presence of abundant 10mm iron/manganese nodules, just below the topsoil. The report notes 
that it was evident that these soils have drainage closer to the very poor end of the poor drainage class 
which would have significant adverse impact on the capability and productivity of these soils during wet 
seasons. 

The area mapped as Class 6w has been described as containing peaty topsoil with a rising water table 
causing very poor drainage. The report notes that artificial drainage has not taken away the wetness 
limitation to raise the LUC Class of this land because of the natural landscape position in a swale in a 
narrow valley floor. 

The report concludes the following: 



  Page 31 

When considering which land in the Manawatū District is the least Versatile or Highly Productive, and 
on that basis, is the most suitable for housing developments, this land is well suited in my opinion. The 
land on 14 Banks Road Rongotea, and the adjacent site being considered for stormwater management 
are not Versatile Land. Neither should they be mapped as Highly Productive Land if site specific mapping 
is allowed to inform that mapping process in the future. Compared with other soils and land types in the 
Manawatū such as the Manawatū and Kairanga soils, the soils on the 14 Banks Road site will not unduly 
detract from the productive capacity of the Manawatū Plains. 

Based on the expert opinion of Mr Hainsworth, we can be comfortable that the PPC will not have any 
adverse effects on the soils regarded as highly productive in the Manawatū District and that the soils 
present will not preclude the use of the land for residential purposes.  

7.8 .  Open S pac e,  Ameni t ies  and S ocia l  Fac i l i t ies  

In establishing the potential effects on the amenity of future residents resulting from the rezoning, it is 
relevant to consider whether the future residents will have access to existing or planned open space 
and amenities, including local shops, clubs and schools.  

Rongotea is a quant rural town well served by community facilities, clubs and organisations.  There is a 
public swimming pool, recreation centre, community centre and library.  Rongotea school caters for 
years 1 – 8.   The school, swimming pool and sports fields are within 500m walking distance from the 
PPC area.  While the Council has no policy guidance for the provision of open space, the Rongotea 
Community Plan identified a community desire for walkways to be established.  This has been 
considered in the development of the Rongotea South Structure Plan which provides new open space 
areas with connected walkways.  

In relation to social facilities, the local day to day needs of residents could be met within walking distance 
by the local shops at Rongotea.  Larger commercial and community facilities are available in Awapuni, 
Palmerston North, which is a distance of 17.7km away.  While this route in not currently serviced by 
public transport, a growth in population at Rongotea could provide the rationale for a bus service to be 
provided.  A bus service was also identified as a community need through the community plan process.  

In summary, the existing social and community facilities of Rongotea are conveniently located within 
walking distance of the PPC area to enable future residents to meet their social and cultural needs.  The 
PPC provides for much needed additional open space to support the well-being of existing and future 
residents of Rongotea.  

7.9 .  Qual i ty  Bui l t  Envi ronment  

The PPC provisions have been informed by a design analysis prepared by Nina Patal and Ruth Allen at 
The Property Group, included as Appendix B. This report includes a detailed site context analysis as well 
as consideration of the existing housing supply needs of the Manawatū District.  The opportunities and 
constraints analysis considered the sites overall location, connectivity opportunities with Rongotea and 
the sites specific hydrology, landscape and topographical features.  Community values and aspirations 
were considered with reference to the Rongotea Community Plan 2015 and mana whenua values.  A 
sketch of the design response to these matters can be seen in Figure 11 below: 
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Figure 11: Design Response to the sites constraints and opportunities (Source: Rongotea South Urban Design 
Framework Report) 

The design response to these matters led to a clear vision and set of objectives for the development 
area, including a spatial layout in the form of a structure plan.  The vision is to create a natural extension 
to the Rongotea Village that supports a diversity of housing options, complements the mixed rural and 
village character, improves recreational opportunities and leads to environmental improvements.  
These outcomes are consistent with the Manawatū District Plan at Objective S8 that seeks to guide 
decisions on requests for extending Village Zoning and the General Objectives in Chapter 4.  

The PPC considers the importance of the subdivision stage for setting the long term development 
pattern of the site.  As a result, the proposed changes to the Manawatū District plan have been designed 
with a focus on the subdivision stage with limited changes sought to the village zone development 
standards that guide matters such as building setbacks from roads and boundaries or building heights 
to manage bulk and form.  This is to ensure that effects of the built environment are of an acceptable 
scale in terms of the existing village environment while also meeting the planned outcomes of the 
Manawatū District Plan. 

In assessing the actual and potential effects of the proposed rezoning on the quality of the built 
environment the following points, which have been informed by the urban design framework, are 
relevant: 

• The urban design assessment sets out the environmental conditions of the plan change area and 
the structure plan demonstrates how future development is able to respond to these conditions.  
This includes revitalising existing stormwater and drainage channels, transitioning the density from 
existing residential boundaries and optimising the location of reserves and active and green streets 
to achieve an integrated development pattern.  

• In regards to the amenity effects on neighbours, the density provisions provide for larger lots on the 
permitter providing a suitable transition between the existing residential lots on the northern 
boundary, and the lifestyle sites to the south.  The proposed density seeks to balance market 
demand, stormwater capacity of the site and the local character and context of Rongotea village. 

• The Structure plan clearly indicates that future development can deliver a safe and legible street 
layout, that can successfully integrate with the existing roading network.  
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For the reasons outlined above, the proposed rezoning and spatial layer structure plan is likely to have 
positive effects on the quality of the built environment. The PPC responds effectively to an identified 
need for new home ownership options, with opportunities to improve community and social well-being.  

7.10.  Mana Whenu a Values   

The site is located in an area of overlapping iwi interests.  The applicant is aware of the following iwi 
interests in the area: 

• Rāngitane o Manawatū o Manawatū  

• Ngāti Kauwhata 

• Ngāti Ruakawa  

• Ngā Wairiki Ngāti Apa. 

 

All iwi were contacted in an effort to understand all cultural values of the area.  Rāngitane o Manawatū 
expressed an interest in documenting their cultural values associated with the area. A report was 
commissioned and is attached at Appendix E.  

While there are no known archaeological sites or sites of significance to Rāngitane o Manawatū located 
on the site, there exists values relating to the historic use of the area as a mahinga kai site and kainga 
kōraha. Ara are the traditional pathways that ancestors took through swamp lands which were in 
abundance in this area.  The PPC responds to the presence of cultural values recorded in this area 
through the objectives and policies.  The protection and enhancement of the wetland area and the 
proposed stormwater management approach provides of Māori values. Policy DEV1 – P4 provides for 
further consultation with mana whenua at the detailed design stage on the development and design of 
the recreation and open space areas.  This policy approach is supported by Rāngitane o Manawatū and 
gives effect to the values of kaitiakitanga, mātauranga Māori and whanau ora principles.  

7.11.  S ummary  of  ef fec ts  

In summary, the actual and potential effects of the proposed rezoning on the environment arising from 
the proposed new subdivision provisions and the existing provisions of the Manawatū district plan that 
would apply, are appropriate for the following reasons: 

• Flood modelling and the high-level stormwater servicing assessment has demonstrated that 
achieving hydraulic neutrality is feasible within the PPC area. The adverse effects of rezoning and 
developing the PPC area on flooding downstream would be less than minor. 

• There is capacity in the water supply and wastewater networks available at Rongotea to service the 
PPC area, providing planned upgrades underway are continued.  The PPC provisions ensure that this 
infrastructure will need to be in place, prior to development commencing. The proposed rezoning 
will not adversely affect the ability of the Council to provide infrastructure servicing to existing 
areas.  
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• The adverse effects of future development on the safety and efficiency of the existing transport 
network would be less than minor, with opportunities to improve local connectivity and provide an 
improved level of service for new active transport modes and recreation.  

• The PPC proposes a wetland treatment and attenuation approach for stormwater that provides the 
opportunity to return wetland values to the area while working within the constraints of the 
adjacent flood control and drainage scheme.  Consequently, he effects of the future development 
on ecological, cultural and landscape values would be positive. 

• There are no adverse effects on soils, as no versatile or highly productive land exists at this location 
and there is no evidence of soil contamination from past land uses.  

• The existing community and social facilities would provide for the recreational, social and day to day 
needs of future residents, and are all accessible within walking distance.  

• The PPC provisions (at policy DEV-P4), provide the opportunity to enhance Māori cultural values 
through further engagement on the design of open space and natural areas.  

8. Consultation 

Consultation with interested and affected parties occurred concurrently with the PPC preparation. The 
Manawatū District Council have previously consulted with the community on rezoning the area through 
their draft district plan in March 2021 and the consultation material is still on their website. Considering 
this, consultation with the community and affected residents took an informative approach with the 
objective of providing information on the proposal and the reason for the PPC application.   Consultation 
with local authorities sought to ensure an acceptable PPC application was developed that covered off 
all areas of interest and addressed any potential issues. The details of all consultation is provided below: 

Date (2022) Group Consulted with Comments 

29 March Manawatū District Council  An initial start-up meeting was held to establish 
common objectives for the plan change, discuss 
projected timeframes, where Council had got to on 
the draft district plan engagement and to establish 
expectations around the processes of determining 
the serviceability of the site, in coordination with 
Council engineers.   

3 May 

 

 

 

 

Horizons Regional Council  This meeting was attended by Horizons staff from 
Policy, River Management and Biodiversity. An MDC 
representative and GHD Engineer were also in 
attendance. The Property Group presented initial 
information and outlined key reports being 
commissioned.  Horizons staff requested an ecology 
report and 1 in 200-year flood model be undertaken.  
Discussions were held around managing further 
development on the Manawatū flats and the 
importance of Te Kawau drainage scheme.  
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25 October 

Opportunities for public pathways along scheme 
drains was put forward by Horizons. 

An additional meeting was held with Horizons staff, 
an MDC representative and GHD Engineers where a 
second option for the location of a stormwater 
treatment and attenuation pond was presented.  
Horizons staff expressed support for Option B which 
locates this 100m from the area assessed as natural 
inland wetland.  It was considered that this would 
result in an easier consenting pathway.   

3 May  Te Rangimarie Marae A coffee meeting was had with local kaumatua, 
Wiremu Te Awe Awe who was interested in 
development but deferred to Rāngitane o Manawatū 
for comment. 

4 May Ngāti Raukawa and Ngāti 
Kauwhata  

Advice from Manawatū Māori liaison officer is that 
the plan change area has overlapping iwi interests 
and that contact with Ngāti Raukawa and Ngāti 
Kauwhata should be made via RMA contact Rārite 
Mātaki. Follow up emails were sent on 9 June and 11 
July. A response is yet to be received and 
consultation is ongoing.  

13 May Rongotea Community 
Committee Chair Lance 
Berry, Liaison Councillor 
Alison Short 

An email was sent to the committee chair outlining 
the proposal at a high level and the work underway 
to develop a structure plan.  This information was 
passed on at the following monthly Community 
meeting on June 6.  After the meeting, Lance 
followed up with a phone call requesting that the 
development area consider pathways back into the 
village and that space be provided for public 
recreation areas.  A phone call was made to local 
Councillor Alison Short to advise plan change 
preparation was underway.  

30 June Pre application meeting with 
Manawatū District Council 

Once a draft structure plan was available, a formal 
pre application meeting was held with MDC staff to 
present the structure plan, summarise work done to 
date and to address any outstanding issues or 
concerns.  Minutes from that meeting are attached 
as Appendix L 

8 July Letters sent to adjacent 
property owners 

The draft structure plan and a covering introduction 
and explanation letter was sent to all adjoining 
property owners and contact details were made 
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available for any questions.  A few emails were 
received that indicated ongoing interest as the plan 
change progresses.   

12 July Waka Kotahi A meeting was held with Waka Kotahi planner Connie 
Mills to discuss Waka Kotahi interests in the plan 
change.  While the plan change is not on a state 
highway, Waka Kotahi are deferring their feedback 
until the formal submission phase.  A copy of the 
transportation report and draft urban design 
framework were provided.   

19 July Ngā Wairiki Ngāti Apa The plan change area is within the iwi boundaries of 
Ngā Wairiki Ngāti Apa. Contact was made with RMA 
contact Chris Stenton.  Chris expressed no initial 
concerns with the proposal and requested to be kept 
informed as the process continues.  

28 July Rongotea School Phone discussion with Troy Anderson who advised 
there is currently capacity at the school for 
approximately 50 new students.  
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9. Conclusion 

This report has been prepared in support of Te Kapiti Trusts request for a Plan Change to the Mānawatu 
District Plan to rezone 21 ha of land at 14 Banks Road, retain an adjacent 10ha as Rural 2 Zone and to 
apply the Rongotea South Structure Plan as a spatial layer across both sites to guide future development.  

The request has been made in accordance with the provisions of Schedule 1 and Section 32 of the 
Resource Management Act 1991. Based on an assessment of environmental affects informed by a wide 
range of specialist assessments, it is concluded that the proposed Plan Change would have positive 
effects on the environment in terms of the social, cultural and economic wellbeing of the Rongotea 
community.  Other potential effects are able to be managed through application of the new Rongotea 
South Development Area chapter and the existing Village Zone and district wide rules of the Manawatū 
District Plan, as well as further consenting processes required under the Horizons One Plan. 

An assessment against the provisions of s32 of the RMA is provided in Appendix K.  This includes an 
analysis with respect to the extent to which the objectives of the plan change are the most appropriate 
to achieve the purpose of the RMA and an examination that concludes that the provisions of the plan 
change are the most appropriate way to achieve the objectives, with respect to other viable options 
available.  

For the above reasons, it is considered that the Proposed Plan Change aligns with the sustainable 
management principles outlined in pact 2 of the RMA and should be accepted or adopted and approved.   

 

Prepared by: Reviewed by: 
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Introduction

The Rongotea South Urban Design Framework provides a guide to the future development of the area to the 
south of the existing Rongotea township. 

It has been prepared to ensure that the development of this southern area of Rongotea is a natural extension 
of the existing township, being well integrated and connected with the town street and infrastructure networks 
whilst also catalysing improvements to local servicing standards. 

The framework reflects the vision of the local community set out in the Rongotea Community Plan, 2015 which 
is to support the development of Rongotea as a safe, caring, healthy and connected hub of Te Kawau District.  
It has been developed to provide housing choice and diversity to support the population growth of Rongotea 
whilst also maintaining its rural village identity and character. It incorporates guidance for infrastructure provision 
and design standards to ensure the local centre thrives through the provision of good connections and quality 
public spaces.

Purpose of the Urban Design Framework  

The Urban Design Framework is a non-statutory document that will be given effect to by Manawatū District Council 
in two ways. Firstly, it will inform the plan change process to rezone the southern area from Rural to the Village 
Zone, and secondly, it will act as a guide for the preparation and assessment of the future proposals for the sites 
redevelopment. 

The purpose of this urban design assessment and framework is to: 

 – Provide a review of the existing site character to identify how it can be used for its intended purpose (residential 
development) whilst achieving a good urban design outcome for the surrounding area 

 – Identify the key urban design principles/objectives that should be incorporated into the plan change to address any 
potential adverse impacts

 – Create site specific urban design guidance/framework to be used as a basis for the development of the site going 
forward.

14 Banks Road
21 Ha

Adjacent Site
10 Ha

Figure 1: Site Location 
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1.0 Overview
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Regional Context

The site is located in Rongotea, a small rural village in the Manawatū District approximately 18km south-west of Fielding, and 20km north-west of Palmerston North. 

Rongotea is part of the Horizon Regional Council and the Manawatū District Council and had a population of 642 in the 2018 Census compared to Palmerston North 
that has a population of around 90,000 and Fielding 13,000 people.

The Rongotea village area covers an areas of around 58 Hectares.

Figure 2: Site Location Map
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Housing Context

Figure 3: Manawatū District Housing Plan 2021

The development of Rongotea South provides an opportunity to provide for the growing housing needs of 
Rongotea and more broadly support the growth needs of the Manawatū District. 

The population of Rongotea was 642 in the 2018 New Zealand census with an estimated population at 2021 of 700 
(Stats, NZ). This is an increase of 2.4% since the 2013 census, and an increase of 3.9% since the 2006 census. This 
growth is in line with the estimated growth rate of 2.1% for the District and demonstrates the role Rongotea plays 
as a residential hub within the Manawatū District. 

The Manawatū District population is anticipated to continue to grow and with the estimated $8 million worth of 
investment planned for the Region to 2035, it is expected that demand for additional housing will continue. 

To meet these growth needs the Manawatū District Housing Strategic Action Plan identifies the need to increase 
access to affordable housing in the District. This includes both affordable rental and home ownership options.  

The Urban Design Framework has been developed to give effect to the outcomes and actions of the Manawatu 
District Housing Strategic Action Plan, by:

 –  Providing a plan for housing development on areas of land identified as suitable for residential development 
and ensuring the safeguarding of high productive soils.

 –  Facilitating housing affordability and choice through requiring a range of different lot sizes be provided and 
encouraging increases in density in appropriate locations. Whilst a review of current market conditions suggests 
there is demand for rural lifestyle residential lots above 700m2, the framework also supports the delivery of 
smaller 500m2 lots to encourage housing diversity and affordability.  

 –  Supporting wellbeing outcomes for residents through the provision of good connections for walking and cycling, 
encouraging green connections and provision of high-quality open space integrated with the stormwater 
infrastructure.

 –  Ensuring infrastructure provision and development controls support increases of density and infill housing into 
the future.
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Mana Whenua

Figure 4: Rangitāne Spring Koanga Bonfire (cultural ceremony) alongside the Manawatū Awa

There are overlapping iwi interests in the plan change area which falls within the rohe of the following iwi:

•             Rāngitane

•             Ngāti Kauwhata

•             Ngāti Ruakawa 

•             Ngā Wairiki Ngāti Apa

The following information is provided by Rāngitane:

Whakapapa

Rangitāne ancestors arrived in Aotearoa aboard the Kurahaupō waka over 30 generations ago. Whatonga was 
a captain of the waka and is the eponymous ancestor whom we, the people of Rangitāne, trace our lineage. He 
settled in the Heretaunga area (Hawke’s Bay) and explored a large part of Aotearoa. Rangitāne was the grand-
son of Whatonga whose descendants occupy the Manawatū and other areas of the lower North Island and the 
top of the South Island today. At the turn of the 19th century, Rangitāne and Rangitāne whānaunga held mana 
over nearly the entire drainage basin of the Manawatū Awa for many hundreds of years. Our Ngāti Tauira hapū 
occupy the area from the mouth of the Manawatū Awa to the mouth of the Rangitikei Awa up to the source 
of the Oroua Awa, this includes the Rongotea area. This hapū is an interesting mix of both Rangitāne and Ngāti 
Apa. The chieftains of this hapū, at the time of the signing of the Treaty of Waitangi, were Hamuera Te Raikokiri-
tia, Te Hanea and Te Auahituroa. Our whānau today include Tamati, Kawana, Te Panau, Kingi, Ranginui, Mathews, 
Paki, Rawhiti, Tiako, Marumaru to name but a few. Many of the families are widely spread however our Ran-
gitāne-Ngāti Apa associations with the whenua and wai are important and still celebrated. 

Te Mana o te Wai

The most significant quality that flows through wai is mauri. The mauri is generated throughout the catchment 
and is carried through the connected tributaries, groundwater, wetlands and lagoons. It is the most crucial 
element that binds the physical, traditional and spiritual elements of all things together, generating, nurturing 
and upholding all life, including that of Rangitāne. The health and wellbeing of Rangitāne is inseparable from 
the health and wellbeing of wai. The Manawatū Awa, its catchment, tributaries and connections, wetlands and 
lagoons are taonga and valued for the traditional abundance of mahinga kai and natural resources. 

Kaitiakitanga 

Te Ao Turoa Environmental Centre (TATEC) contribute to upholding kaitiakitanga on behalf of Rangitāne. We 
promote the health and wellbeing of our people, the environment, wāhi tapu and taonga by forming positive 
relationships and partnerships. Our environmental centre undertakes ecological and cultural monitoring proj-
ects, restoration of waterways through planting, weed and pest control, and plastics in waterways reduction 
initiatives, and we engage in planning processes, including local policy reviews, town planning and resource 
consenting. TATEC have participated in the development of this design framework to ensure Rangitāne values 
are provided for and enhanced. The iwi will continue to walk alongside and support The Property Group and Te 
Kapiti Trust through the plan change process. 
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2.0 Site Context Analysis
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Site Location

Neighbouring new properties under construction.Entrance to site from Banks Road. View towards Banks Road from northern part of the site

RONGOTEA

14 Banks Road
21 Ha

Potential 
stormwater area 

10 Ha
FLORIN LANE

CROWN LANE

STERLING LANE
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RONGOTEA ROAD

The site is located at 14 Banks Road, Rongotea approximately 350 m southwest 
of the Rongotea Village Centre. 

The site is currently zoned Rural 2 under the Manawatū District Plan and owned 
by Te Kapiti Trust. This proposal is to rezone this 21ha site to accommodate 
residential land uses. An adjacent 10ha lot, also owned by the Trust, is to be 
utilised for stormwater management to support the development. 

The site is located directly adjacent to the existing residential area of Rongotea 
village along the northern boundary and to new residential subdivisions along 
the southern boundary. The area along to the western boundary is rural land. 
An access route to community waste water plant runs directly adjacent to the 
western boundary of the site. The eastern boundary fronts Banks Road.

The block structure of Rongotea is an unusual slanted ‘parallelogram’ shape and 
has a block size of around 100m wide and 173m deep. The majority of sections 
are sized from 750-1000m2 and mostly accommodate a single dwelling.

The newly subdivided areas to the south of the site are served by the recently 
established Florian and Sterling Lanes. These cover an area of 10 Ha and 
accommodate a total of 17 new sections of around a 0.6 Ha lot size with some 
houses currently under construction and others recently completed. 

A further new subdivision of similar 0.6 Ha lot size is proposed in the adjacent lot 
to the south off the newly established Crown Lane (confirmation of the status of 
the subdivision is required).

867m
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Connectivity

Banks Road looking south with site on right side of road. Looking east along Severn Street, parallel to the site. Newly formed Sterling Lane subdivision formed as a private lane.

RONGOTEA

FLORIN LANE
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CROWN LANE

RONGOTEA ROAD
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The site is currently accessed from Banks Road and is within easy 5 minute walk 
from the main street of Rongotea. Banks Road has a grass berm but is lacking a 
footpath or cycleway. Banks Road is also a main arterial and a 100 km/h area. This 
speed limit is reduced to 50 km per hour when the road meets the residential 
area at the current village boundary.

Rongotea Road is the main arterial that connects Rongotea to areas east and 
northeast of the centre, including to Palmerston North (20 km via SH56) and 
Fielding (18 km). To the west Rongotea Road intersects with SH1 a distance of 5 
km away and provides north-south connectivity into Sanson, Levin, Ōhakea and 
other centres north and south of Rongotea.  

The site directly intersects with the end of Trent Street along the northern 
boundary and can potentially provide an additional access point to the site for 
both vehicles and pedestrian use and extend the Rongotea street network. 

The access route to the community watewater area runs along the western 
boundary.   An unformed Witham Street runs parallel to Trent Street is located 
further north and could also provide a connection between the site and the 
wider area in future if required.  

The opportunity for an additional connection to access the 10ha site to the 
south for stormwater purposes can also extend connectivity between the new 
subdivision development  and the Rongotea village area via the private laneway 
of Sterling Lane.

SEVERN STREET
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14 Banks Road
50km zone

N

Main Route East (SH1) + West (Palmerston Nth)

Banks Road (Sth) + Waitohi Road (Noth)

Residential Streets

Unformed access route

Access route to community wastewater plant

Private Lanes 



W
ai

to
h

i R
d

Thames St

Douglas Sq

M
er

se
y 

St

Tr
en

t 
St

W
ea

r 
St

M
er

se
y 

St

W
ye

 S
tSevern St

Humber St

Thames St

B
an

ks
 R

d

Rongotea Rd

Ty
ne

 S
t

M
ed

w
ay

 S
t

O
us

e 
St

Ta
m

ar
 S

t

A
vo

n 
St

D
ee

 S
t

W
it

ha
m

 S
t

Florin Lane
Sterling Lane

Rongotea Rd

0 250 500125

Meters

Scale: 1:10,000
0 125 250 500m

0 125 250 500m

Drainage Channel

Indicative Natural Wetland Area  
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Hydrology
The Rongotea area and site  is subject to flooding. This has led to the establishment 
of the Te Kawau Drainage scheme which includes the Ruivaldt’s Drain, a large 
drainage channel that runs across the north-western part of the site. Access 
to these drains require a minimum 10 metre easement either side of the drain 
for maintenance purposes and may limit the proximity and location of new 
buildings, landscaping and accessways that may impact the function of this flood 
control system.  

A community wasterwater plant is located adjacent to the southwestern corner 
of the site. The ecology report has identified a 3.6 Ha natural wetland area in the 
adjoining southern site. 

Development site size, area and building platform and street network locations 
will also need to balance stormwater and waste water capacity and avoid any 
further impacts on the existing stream networks. These drainage limitations will 
need to be considered when designing suitable wastewater disposal systems and 
considering stormwater management across the development. Opportunities to 
include the neighbouring site as part of stormwater management will increase 
the capacity to manage this.

The establishment of a wetland alongside riparian planting and landscaping will 
improve both the biodiversity and water filtration. The creation of a landscaped 
area and associated pathway can further contribute to the amenity of the 
development and the wider Rongotea area.

There are groundwater bores registered on the site. 

Ruivaldts Drain cuts through the northern part of the site. View south across site towards Florian Lane and new subdivisions 
showing the flooding area running  north- south across the site.

A stormwater infrastructure upgrade is currently underway at . 
Trent Street.
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Indicative Flooding Areas in proximity to site
(refer to specialist report for more detail)  
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Landscape and Topography
The site itself is predominantly grass covered terrain divided into paddocks with standard 
agricultural fencing. The paddocks are currently used for grazing cattle. 

There is a 2m change in level from the eastern to western boundary across the whole 
site. Although the eastern part of the site is predominantly flat, the site slopes down 
t accommodate a channel running north-south across the eastern part of the site and 
towards the drainage channel in the west and rises in level again towards the western 
boundary on the western side of the drainage channel. 

An existing shelter belt of exotic trees remains on the eastern part of the site but otherwise 
the site is devoid of any significant vegetation. A number of mature trees border the 
northern boundary and forms the interface between the existing residential dwellings of 
the Rongotea village and the subject site. These trees are located within the neighbouring 
properties. 

The area immediately to the south proposed for stormwater purposes is of similar 
undulating nature with an additional shelter belt area. Subdivision sites along the southern 
boundary have been fenced off with timber fences in line with the rural nature of the area. 
There is currently no significant planting is underway in the new subdivisions.

The surrounding rural Rongotea area adjacent to the site is largely flat with minimal 
vegetation and this exposes the site  to the prevailing southwesterly winds. Flowering 
Cherry street trees that established in 2000  are located along Trent Street and other parts 
of the village and are around 3m tall.  

The Land Use Capability Assessment prepared by Sharn Hainsworth identifies the 
property has poorly and imperfectly drained Class 4 and 6 soils that, combined with the 
flooding constraints, limit the effectiveness of this property to be used for food production 
purposes.

There are any known or potential biodiversity sites on this property. Horizons Regional 
Council has no records that there are any rare habitat, threatened, at-risk habitats or 
waterways with a  Schedule B Value of Natural State. The site is not considered susceptible 
to liquefaction.

View south across central part of site towards Florian Lane and 
new subdivisions showing the channel through this part of the 
site.   

Mature trees along the northern boundary form the interface 
with Rongotea village area. 

Existing paddocks with remaining shelterbelt.

south 

westerly winds
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Activity and Uses

14 Banks Road

RURAL

RESIDENTIAL

COMMUNITY

MAIN STREET AREA

Te Kawau Memorial Recreation Centre supports a mix of sports 
and community facilities and is located near the school.

The site is currently used for grazing. The existing residential properties are mostly single storey 
dwellings on sections of between 750 to 1000m2.

RURAL

The site is currently zoned rural under the Manawatū District Plan and is 
currently used for grazing. 

The surrounding adjacent land is a mix of land use zones recognising the sites 
location between the existing Rongotea residential village to the north, the new 
residential subdivision areas to the south and the remaining rural areas adjacent 
to the western parts of the site. 

At the time of the 2018 Census, there was 816 dwellings in Rongotea. This 
includes 750 occupied dwellings, 60 unoccupied dwellings, and 6 dwellings 
under construction.

Residential lots areas in the town centre are mostly sized between 750- 1000 
square metres with most dwellings single or two storey. Lot sizes of the recent 
subdivision areas are around 0.6 Ha with single storey dwellings.

The need for more housing in the Manawatu District has been identified to 
meet the needs of the growing population. In particular, planning for access  to  
more affordable and a greater range in housing typologies has been identified 
(Manawatū District Housing Strategic Action Plan 2021). The site offers an 
opportunity to increase housing supply in the district in an accessible location. 

SUBDIVISION AREA

COMMUNITY  
WASTEWATER 

PLANT

N

Residential (750- 1000 m2 sections)

Community

Main Street area- mix of services

Semi- Rural/ Lifestyle (0.6 Ha sections)

Rural

Industrial/ Commercial  
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Local Character and Community

Many remaining shop service the farming area. St Simon and St Jude Church, Ouse Street. Te Kawau Park off the main road. 

14 Banks Road

The Rongotea village  is a long-established service centre for surrounding farming 
districts. A convenience store and petrol station is located within Douglas Square 
.A number of shops serving the farm industries are located along the main street.  

The community is served by the Rongotea Primary School, Te Kawau Community 
and Recreation Centre, Community Pool and Library along with a playcentre. The 
lack of a high school means college age students are required to travel outside 
of the area. 

In the late 1800’s  Rongotea was at the centre of a religious revival and a large 
number of churches were subsequently built in the town. Several churches still 
remain further adding  to the character of the area. The unusual site shape also 
contributes to the uniqueness of this village.

More recently the area has seen the establishment of the newer larger 
subdivisions to the south that complement the smaller scale residential village 
area and help retain the rural village character of the area.    

In 2015 The Rongotea Community Plan identified a number of key community 
aspirations and actions for the future of Rongotea. These include the need 
to allocate land for future growth, enhance the streetscape with trees and 
vegetation, investigate open swales and drainage improvement strategies and to 
create a town walkway loop by enhancing the Waitohi walkway. 1

1 Rongotea Primary School 

2

Te Kawau Memorial Recreation Centre and 
Sportsfields

2

3

Douglas Square3

5

Community Centre and Library

5

Church

4

Te Kawau Play Park and Toilets

4
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ConstraintsOpportunities

Extend connectivity to  Rongotea Village area by introduction of vehicle, pedestrian  and 
cycle connections off  existing vehicle access points from Trent Street and Banks Road.

Development location between existing Rongotea Village and new subdivision can 
support transition from smaller scale lots of 750/1000 m   and newly developed 0.6Ha 
semi-rural/ lifestyle blocks. Development typologies can respond to market demand for 
a mix of smaller scale workers housing in Manawatū alongside larger residential semi- 
rural lots.

New stormwater and landscaping opportunities to reduce flooding, improve biodiversity 
and water quality with potential to extend to the southern site to reclaim natural wetland 
area and increase development stormwater and waste water capacity.

Creation of new blue/ green cycle and  walkway connections. This can incorporate future 
connections to Sterling Lane to the south and Rongotea Road to the north in the future.

Class 4 and 6 Soils and poor drainage limit productivity of land use for agriculture and 
food production. 

Rural village character with existing community services- primary school, playcentre, 
recreation and sports areas, churches within walking distance. 

Existing flood area and drainage channel areas across site and neighbouring 
properties limits location of building platforms and accessways.

Poor draining soils limit stormwater and wastewater capacity and will determine 
development size and areas.

Banks Road currently grass berm and will need upgrading to support cycling and 
pedestrian use. 

Southwesterly wind and adjoining flat rural land expose site to strong winds.

Mixed interface with existing and new residential developments to north, larger 
semi-rural lots to south and rural land to the east and west of the site. 

Price point to respond to market demand will determine scale and size of lot types 
and typologies. 

Small size and population of Rongotea Village limits services, jobs and educational 
opportunities.
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Design Response

Connect  Rongotea Village, development and new subdivision area to 
the south through creation of a new street network between Banks 
and Trent Street. 

Enable a mix of site areas and housing typologies and act as a 
transition between lifestyle bocks and the Rongotea village area to 
support a diversity of housing needs in the area.

Revitalise stormwater and drainage channels to reduce flooding, 
manage stormwater needs for the development and  improve water 
quality. 

Create a new ‘green’ pedestrian and cycle route through the site to 
support safe movement, active transport modes and an improved 
streetscape.

Establish a new park area, riparian planting and landscaping to 
enhance biodiversity and provide on site and street amenity.

Revitalise the natural wetland area to the south to manage 
stormwater and flooding risks
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3.0 Structure Plan
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Vision and Objectives
A development that is a natural extension to the Rongotea village that supports 
a diversity of housing options in the Manawatū area, complements its mixed 
rural and village character and adds to the recreational and environmental 
amenity of the area.

Growing community spirit for all

We want to continue to grow our community spirit and 
provide a positive, caring and safe place for all ages and 
cultures.

This image is intended to illustrate the ideas that have come from the community for enhancing streets and roads throughout Rongotea. 
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Enhancing what we have got in Rongotea STRATEGY: ENHANCING WHAT WE HAVE GOT IN RONGOTEA

ACTION PLAN WHO TO INVOLVE FIRST ACTION

Prepare Design

Prepare Design

Establish an owners meeting and 
devise a strategy

Community meeting with MDC to 
establish ways forward

Community meeting with MDC to 
establish ways forward

Get a quote for the work and establish a funding 
strategy incl. identify potential sponsors

Community meeting with MDC to 
establish ways forward

Identify relevant buildings

Develop a urban framework for 
growth and development

Consider as part of revamp of Te 
Kawau Park 

• Create a town walkway / loop by enhancing Waitohi walkway

• Re design and  revitalise Douglas Square

• Improve frontages and facades of older buildings

• Enhance streetscapes with trees and vegetation

• Revamp Te Kawau Park to include a wider range of activities

• Cover the swimming pool

• Investigate open swales and drainage improvement strategies 

• Utilise empty building

• Allocate land for future growth

• Upgrade playground equipment          

MDC, Community

MDC, Community, Designers

MDC, Owners, Designers

MDC, Community, Designers

MDC, Community, Designers 

User Groups, Sponsors

MDC, Designers

Owners, Community

MDC, Community

MDC, Community, Designers
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12

Planted Swales  and open drains to 
manage stormwater on a localised level

Upgrade playground equipment to something special Implement loop track / walkways Improve frontages and celebrate heritage 

Strategic Growth
The development responds to the future housing needs of the Manawatu 
District whilst ensuring new residents are provided with a good level of 
amenity akin to a rural village, adequate infrastructure provision and 
connectivity to surrounding areas.

Housing choice 
The provision of housing choice and affordability through ensuring varying 
lot sizes are delivered that support different residential typologies and 
price points with sufficient adaptability to respond to changes in market 
demand over time. 

Enhanced Connectivity
A development that is integrated with the existing Rongotea community 
through the provision of connected streets and reserve pathways delivered 
in a way that supports an increase in level of service provided in Rongotea. 

Sense of Place
A place that allows for an increase in residential density in appropriate 
locations whilst retaining the rural and village character of Rongotea and 
good connectivity to the surrounding rural lands and natural environment.  

Improved Natural Landscape
Provision of a new public reserve area and water sensitive design to 
address the constraints of the drainage channel and future flood risk, 
restore natural wetland area and improve water quality and biodiversity 

of the area. 
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0 125 250m

Rongotea South Structure Plan 

Area B: 750- 1000 sq.m lots

Area A: 500 sq.m lots

SITE AREA: 21 HA
LOT YIELD: 140 - 180 LOTS

Open Space/ Reserve Area  

Area C: 1500 sq.m lots

Street Type 1 (20 m wide)

Street Type 2

Street Type 3

Bridge over waterway

Active mode and Green Street

New Footpath Connection

Walkway Opportunities

Open Waterway    
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Connectivity
A mix of new street and pedestrian and cycle connections integrate with the existing Rongotea Village 
transport network to allow for legible and efficient street hierarchy, improve the permeability of 
Rongotea village and allow for safer walking and cycling options.

Relocation of the 50km/hour speed limit south of the site extends the village extent. A proposed new 
footpath on the western side of Banks Road improves connectivity and walking options to the village, 
community facilities and school. 

Key street connections to Trent Street, including the widening of the existing  road, will allow vehicle 
access to SH1. The  Banks Road connection supports access to the village, Palmerston North and 
Fielding to the east and north east of Rongotea. 

The street layout design allows for a mix of lots size and orientation and complements the existing 
village scale and block size. The different width of streets and location of ‘no through routes’ support a 
hierarchy of movement through the site. There is also future potential for streets to integrate directly 
to Ouse and Tamar Streets should this be required.  

Street design supports an improved streetscape through the incorporation of an avenue of street 
trees to complement the established Flowering Cherry trees and generous berms on the main 20m 
street connection to Trent Street and Banks Road and includes a 2.5m pedestrian cycle path. Smaller 
roads allow for slower streets with a break in the streets to retain pedestrian cycle permeability.

Landscaping supports a more informal semi-rural landscape character. An overbridge across the 
drainage channel will accommodate future flooding issues

Opportunities to support pedestrian and cycle connectivity to the wider area is enabled through new 
connections to the adjoining sites.  A southern link  proposed through to Sterling Lane allows for a 
loop connection. The extension of Trent Street through the site offers an alternative link between the 
wetland area and Trent Street north. Extending this link to Severn Street can allow for a slower speed 
route to the village and school and community areas to the south.

Future changes to the community stormwater access route along the western boundary and to 
Witham Street along the northern boundary  can be accommodated in future if required to further 
extend the permeability of the site to the wider area.Key routes to SH1 (west) and Palmerston North (east)

Street Type 2 

Street Type 3 

No vehicle through route- pedestrian and cycles only 

20 m Street with 2.5m pedestrian/ cycle way

New pedestrian/ cycle connections

Future opportunities to extend green network
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Key Street Frontage   

New footpath connections

Landscaped main street

Reserve area/ Pubic Open Space

New Wetland Area

New Planting
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Landscape and Amenity
A range of amenity and landscaping options offered throughout the development contribute to 
both the public realm of Rongotea and private amenity across the development and within the 
individual lots.

The proposed reserve area located on either side of the drainage channel offers a new public 
park that can accommodate a new pathway and support a ‘blue- green network’ through this 
part of Rongotea with potential for further future connections to be established. New pedestrian 
footpaths extended to both Trent and Banks Road support the wider community desire for a town 
walkway.

Streetscape amenity is ensured through a block layout to support clear fronts and backs and 
planning controls to manage front yard and garage setbacks.  

Generous landscaping along the main street connections ensure a quality streetscape and frame 
a street frontage with an avenue of street trees. The layout also reflects the linear nature and 
the previous use of the site as paddocks for agriculture and the shelter belt character of the 
surrounding area.

On-site controls for outdoor areas and side boundaries further support the amenity of the 
development.

Stormwater management through the reintegration of a wetland area improves amenity across 
the whole development site and water quality. 

A focus on native and riparian planting is designed to accommodate flooding and will improve 
water quality and biodiversity of the Rongotea area with species selection to be informed with 
mana whenua input. The use of a mix of native and exotic planting complements the more exotic 
Flowering Cherry street trees of the village area. The location of the park  located to accommodate 
and allow for shelter from the south westerly winds and address the drainage needs and flooding 
issues on that part of the site. 

Growing community spirit for all

We want to continue to grow our community spirit and 
provide a positive, caring and safe place for all ages and 
cultures.

This image is intended to illustrate the ideas that have come from the community for enhancing streets and roads throughout Rongotea. 
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The development offers a number of opportunities for a varied landscape response focused on addressing stormwater 
needs and the flood risk across the site. This has created opportunities to provide for additional amenities to Rongotea 
through the addition of a new park and a revitalised wetland area and accompanying pathways with native planting.
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Drainage Channel

Stormwater flow through site (piped)     

Stormwater flow through swales    

Indicative Location of Proposed  Raingardens

Reserve area/ Pubic Open Space

New Wetland Area (1.25 Ha approx.)

Proposed New Pump Station Location    

Connection to existing reticulation
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Infrastructure
A key driver of the development and layout has been the need to need to address the flooding 
risks of the site and surrounding area and accommodate the drainage channel which is part of the 
wider Rongotea stormwater network. 

This has been achieved through the creation of a park reserve area around the drainage channels,   
the proposed  reestablishment of the natural wetland area in the adjacent site to the south, the 
integration of a pump station and a mixed pipe and swale network. A combination of pipes and 
swales control the stormwater flow through the site for dwellings to the east of the drainage 
channel taking advantage in the change in levels across the development. 

Raingardens are suggested  to treat the western part of the site for the larger 1500 sq.m lots and 
this will be subject to further consultation with MDC. 

A new pumpstation will be located just east of the reserve area and drainage channels.

New landscaping further supports water filtration to improve water quality in line with iwi 
aspirations to improve and enhance the natural environment. 

The reserve area will be vested to public to become a public open space for the Rongotea 
community. 

A pathway adjacent to the drainage 
channel will provide amenity within the 
development and to the wider Rongotea 
area.

The use of landscaping in the streetscape 
supports  stormwater retention and filtration 
to reduce flooding and improve water quality.

Reviving the natural    wetland area in the 
adjoining site increases the capacity for 
managing stormwater  for the development.
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The development offers a range of  lot sizes to allow for a mix of dwelling sizes 
and types. Planning rules for front and side yard setbacks will help manage 
the streetscape interface. The larger rural lots enable on-site stormwater 
management.

Density and Typology
The proposed density and typologies seek to balance market demand, the stormwater capacity of 
the site and the local character and context of Rongotea Village. The development  increases the 
land available for housing to support the future housing needs of the Manawatū area. 

A mix of lot sizes with different planning controls introduce a variety of housing options that 
are complementary to the lot sizes of Rongotea Village. The addition of smaller lots offers a 
more affordable option. Lot sizes that align along the northern boundary support the transition 
between the development and the village. Larger lots sizes to the west form an interface with 
the existing rural area. Lots along Banks Street logically extend from the existing village centre  
 
The street network allows for flexibility in final lot sizes should market and housing needs change. 
Planning controls allow for single and two storey dwellings that reflect the scale of the existing 
village area. 

Enhancing what we have got in Rongotea STRATEGY: ENHANCING WHAT WE HAVE GOT IN RONGOTEA

ACTION PLAN WHO TO INVOLVE FIRST ACTION

Prepare Design

Prepare Design

Establish an owners meeting and 
devise a strategy

Community meeting with MDC to 
establish ways forward

Community meeting with MDC to 
establish ways forward

Get a quote for the work and establish a funding 
strategy incl. identify potential sponsors

Community meeting with MDC to 
establish ways forward

Identify relevant buildings

Develop a urban framework for 
growth and development

Consider as part of revamp of Te 
Kawau Park 

• Create a town walkway / loop by enhancing Waitohi walkway

• Re design and  revitalise Douglas Square

• Improve frontages and facades of older buildings

• Enhance streetscapes with trees and vegetation

• Revamp Te Kawau Park to include a wider range of activities

• Cover the swimming pool

• Investigate open swales and drainage improvement strategies 

• Utilise empty building

• Allocate land for future growth

• Upgrade playground equipment          

MDC, Community

MDC, Community, Designers

MDC, Owners, Designers

MDC, Community, Designers

MDC, Community, Designers 

User Groups, Sponsors

MDC, Designers

Owners, Community

MDC, Community

MDC, Community, Designers

RO
N

G
O

TE
A 

CO
M

M
U

N
IT

Y 
PL

AN
  

12

Planted Swales  and open drains to 
manage stormwater on a localised level

Upgrade playground equipment to something special Implement loop track / walkways Improve frontages and celebrate heritage 

750- 1000 sq.m lots (similar size to existing dwellings in Rongotea)

Centrally placed 500 sq.m lots

Open Space/ Reserve Area 

Interface with Neighbouring Properties

Village extension along Banks Street 

Interface with Reserve area

1500 sq.m lots located along rural interface



0 125 250m

Rongotea South Structure Plan 

Area B: 750- 1000 sq.m lots

Area A: 500 sq.m lots

SITE AREA: 21 HA
LOT YIELD: 140 - 180 LOTS

Area C: 1500 sq.m lots

Open Space/ Reserve Area 

Open Waterway    

Active mode and Green Street

Street Type 1 (20 m wide)

Street Type 2

Street Type 3

Bridge over waterway

New Footpath Connection

Walkway Opportunities

BA
N

KS
 R

O
AD

TR
EN

T 
ST

RE
ET

W
IT

HA
M

 S
TR

EE
T

SEVERN STREET

FLORIN LANE

STERLING LANE

CROWN LANE

WETLAND 
AREA

DOUGLAS 
SQUARE

SCHOOL

RECREATION

AREA C

AREA B

AREA A

N



 
 

Rongotea Private 
Plan Change 
Three Waters Assessment 

Te Kapiti Trust 

9 November 2022 

    The Power of Commitment 
  



  The Power of Commitment 

 

 

Project name Rongotea Private Plan Change - 3 Waters 

Document title Rongotea Private Plan Change |  Three Waters Assessment 

Project number 12581369 

File name 12581369-REP-Rongotea Private Plan Change - 3 Waters.docx 

Status 
Code 

Revision Author Reviewer Approved for issue  

Name Signature Name Signature  Date 

S4 0 C Murray /  
W Wagner 

AR Baugham  AR Baugham  15/07/22 

S4 1 C Murray AR Baugham  AR Baugham  9/11/22 

[Status 
code] 

       

[Status 
code] 

       

[Status 
code] 

       

 

GHD Limited  
52 The Square, Level 2 
Palmerston North, Manawatu 4410, New Zealand 
T  +64 6 353 1800  |  F +64 6 353 1801  |  E palmmail@ghd.com  |  ghd.com 

© GHD 2022 
This document is and shall remain the property of GHD.  The document may only be used for the purpose for 
which it was commissioned and in accordance with the Terms of Engagement for the commission. Unauthorised 
use of this document in any form whatsoever is prohibited. 

http://www.ghd.com/


 
GHD | Te Kapiti Trust | 12581369 | Rongotea Private Plan Change i 

 

Contents 

1. Introduction 1 
1.1 Background 1 
1.2 Purpose of this report 1 
1.3 Scope and limitations 2 
1.4 Assumptions 2 

General 2 
Water Supply 2 
Wastewater 2 
Flooding 3 
Stormwater 3 

1.5 Site Visit 3 

2. Stormwater 4 
2.1 Catchment Description 4 
2.2 Flood Assessment 5 

2.2.1 Flood Modelling 5 
2.2.2 Flood Risk 8 

2.3 Stormwater Assessment 10 
2.3.1 Management of Overland Flow Paths 10 
2.3.2 Stormwater Model Development 11 

Model Development and Assumptions 11 
Rainfall Events 12 

2.3.3 Stormwater Analysis 13 
Peak Runoff Flows 13 
Runoff Volumes 13 

2.4 Stormwater Management for East Sub-catchment 14 
2.4.1 Overview 14 

Conveyance 15 
Treatment and Attenuation 15 

2.4.2 Option A 16 
Conveyance 16 
Treatment and Attenuation 17 

2.4.3 Option B 19 
Conveyance 20 
Treatment and Attenuation 20 

2.5 Stormwater Management for West Sub-catchment 22 
2.6 Summary 25 

3. Potable Water 26 
3.1 Existing Water Supply System 26 

3.1.1 Water Source 26 
3.1.2 Reticulation System 26 

3.2 Water Model Development 27 
3.2.1 General 27 
3.2.2 Pipes 27 
3.2.3 Nodes 27 
3.2.4 Pumps 28 

3.3 Water Demand 29 



 
GHD | Te Kapiti Trust | 12581369 | Rongotea Private Plan Change ii 

 

3.3.1 Peak Flows 29 
3.3.2 Fire Flows 29 
3.3.3 Design Flows 29 

3.4 Water Supply Capacity Evaluation 30 
3.4.1 Existing System Evaluation 30 

Peak flow 30 
Fire flow 30 
Storage 30 

3.4.2 Proposed System Evaluation 31 
Peak flow 31 
Fire flow 32 
Storage 32 

3.5 Summary 32 
4. Wastewater 33 

4.1 Existing Wastewater System 33 
4.1.1 Gravity System 33 
4.1.2 Pump Stations 33 
4.1.3 Wastewater Treatment Facility 34 

4.2 Wastewater Model Development 34 
4.2.1 General 34 
4.2.2 Pipes 34 
4.2.3 Nodes 34 
4.2.4 Catchments 34 
4.2.5 Pumps 35 

Severn St Pump Station 35 
Trent St Pump Station 35 

4.3 Wastewater Demand 35 
4.4 Wastewater Capacity Evaluation 35 

4.4.1 Existing System Evaluation 36 
Gravity network 36 
Trent Street Pump Station 37 

4.4.2 Proposed System Evaluation 37 
Existing Network 39 
Trent Street Pump Station 40 

4.5 Summary 40 
5. Conclusions and Recommendations 42 

5.1 Conclusions 42 
Stormwater 42 
Potable Water 42 
Wastewater 42 

5.2 Recommendations 42 
 

 
 
 

  



 
GHD | Te Kapiti Trust | 12581369 | Rongotea Private Plan Change iii 

 

Table index 
Table 1 Mannings N roughness and SCS curve number for Rongotea flood model 7 
Table 2 Peak flow in drainage channels and overland flow paths through site 11 
Table 3 Mannings N roughness and SCS curve number for conceptual stormwater 

design 12 
Table 4 Peak pre-development and post-development unattenuated flows for various 

storm profiles 13 
Table 5 Peak pre-development and post-development runoff volumes for various storm 

profiles 13 
Table 6 Peak pre-development and post-development flows for various storm profiles in 

east sub-catchment 18 
Table 7 Summary of Option A treatment and attenuation facility footprint 18 
Table 8 Summary of Option A attenuation pond operating levels 18 
Table 9 Peak pre-development and post-development flows for various storm profiles in 

west sub-catchment 23 
Table 10 Summary of Rongotea’s peak hourly water demand 29 
Table 11 Summary of Rongotea’s water design flow summary 30 
Table 12 Summary of Rongotea’s wastewater demand 35 
 

 
 

  



 
GHD | Te Kapiti Trust | 12581369 | Rongotea Private Plan Change iv 

 

Figure index 
Figure 1 Draft Structure Plan from The Property Group 1 
Figure 2 Te Kawau Drainage Scheme 4 
Figure 3 Private plan change area in relation to Te Kawau Drainage Scheme drains 5 
Figure 4 Flood Model Extent 6 
Figure 5 Comparison of rainfall events / hyetographs for flood assessment 7 
Figure 6 200 year Inundation Extents 9 
Figure 7 Structure plan showing west and east sub-catchments 10 
Figure 8 Management of overland flow paths through the plan change area 11 
Figure 9 Comparison rainfall hyetographs for 10 and 100-year ARI events 12 
Figure 10 General topography of study area with natural inland wetland extent and 100 m 

offset from natural inland wetland 15 
Figure 11 Schematic cross-section through the wetland and attenuation facility 16 
Figure 12 Conceptual layout of Option A stormwater reticulation for east sub-catchment 17 
Figure 13 Conceptual footprint of Option A wetland and attenuation pond 19 
Figure 14 Conceptual layout of Option B stormwater reticulation for east sub-catchment 20 
Figure 15 Existing topography and cross-section near Option B stormwater pond location 21 
Figure 16 Attenuation and Wetland Facility Footprint for Option B 22 
Figure 17 Typical construction of raingarden (source: Wellington Water Limited Water 

Sensitive Design Guidelines) 23 
Figure 18 Indicative locations of raingardens for west sub-catchment 24 
Figure 19 Location of bore, storage tank, and booster pump station 26 
Figure 20 Rongotea existing water reticulation layout 27 
Figure 21 Duty pump performance curves 28 
Figure 22  Fire pump performance curves 28 
Figure 23 Proposed water reticulation network 31 
Figure 24 Existing wastewater reticulation system 33 
Figure 25 Proposed connection to existing wastewater network – Plan view 36 
Figure 26 Existing wastewater network – Profile view 37 
Figure 27 Proposed wastewater reticulation network 38 
Figure 28 Western gravity sewer and pump station long section (scenario 2) 38 
Figure 29 Eastern gravity sewer and pump station long section (scenario 3) 39 
Figure 30 Existing wastewater network with future flows – Profile view 40 
 
 

 



 

GHD | Te Kapiti Trust | 12581369 | Rongotea Private Plan Change 1 
 

1. Introduction 

1.1 Background 
GHD has been engaged by Te Kapiti Trust (through The Property Group, TPG) to provide a Three Waters 
Assessment (i.e., potable water, wastewater, stormwater/flooding) in support of a proposed Private Plan Change 
at 14 Banks Road, Rongotea. The plan change seeks to rezone approximately 21 hectares of land owned by Te 
Kapiti Trust for residential development. The site is currently zoned as “rural” under the Manawatū District Council 
(MDC) District Plan and the proposal is to rezone the area to a “Village Zone”. An adjacent 10 hectare lot, also 
owned by Te Kapiti Trust, is available to be utilised for stormwater management in support of the primary 
development site. A draft structure plan provided by TPG was used for this investigation as shown in Figure 1 
below. 

 
Figure 1 Draft Structure Plan from The Property Group 

1.2 Purpose of this report 
The purpose of this report is to: 

– Document the investigations undertaken as part of the high-level three waters serviceability assessment to 
determine if growth within the proposed plan change area can be accommodated with the existing 
infrastructure or with feasible upgrades. 

– Assess the 0.5% AEP flood risk to the site for assessment under the One Plan, including floodplain modelling 
as required by Horizons Regional Council. 

– Provide concept-level sizing of core three waters infrastructure for the plan change area, including water trunk 
mains, sewer trunk mains, stormwater mains and stormwater treatment and attenuation area(s), to inform the 
structure plan development and servicing feasibility assessment. 

This report also documents the key assumptions made and methodology used for the various assessments. 
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1.3 Scope and limitations 
This report: has been prepared by GHD for Te Kapiti Trust and may only be used and relied on by Te Kapiti Trust 
for the purpose agreed between GHD and Te Kapiti Trust as set out above. 

GHD otherwise disclaims responsibility to any person other than Te Kapiti Trust arising in connection with this 
report. GHD also excludes implied warranties and conditions, to the extent legally permissible. 

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed 
in the report and are subject to the scope limitations set out in the report.  

The opinions, conclusions and any recommendations in this report are based on conditions encountered and 
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this 
report to account for events or changes occurring subsequent to the date that the report was prepared. 

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD 
described in this report (refer section 1.4 of this report). GHD disclaims liability arising from any of the assumptions 
being incorrect. 

GHD has prepared this report on the basis of information provided by Te Kapiti Trust, Manawatu District Council, 
and others who provided information to GHD (including Government authorities), which GHD has not 
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in connection 
with such unverified information, including errors and omissions in the report which were caused by errors or 
omissions in that information. 

GHD has not been involved in the preparation of the Urban Design Framework or any other plan change 
documents developed for the Rongotea Private Plan Change, and has had no contribution to, or review of, these 
documents other than in this Three Waters Assessment. GHD shall not be liable to any person for any error in, 
omission from, or false or misleading statement in, any other part of the Urban Design Framework and other plan 
change documents for the Rongotea Private Plan Change. 

1.4 Assumptions 
The assessment carried out as part of this report are based on the following key assumptions: 

General 
– All information provided by MDC and other data sources are correct and current. No attempts were made to 

validate the data. 
– The investigations done as part of this report are high-level only and are not suitable for detailed design 

purposes. 

Water Supply 
– Fully developed, Rongotea has an average household occupancy rate of 2.8 people per property (as per 

MDC Engineering Standards for Land Development 2017). 
– Average Daily Demand = 290 l/h/d (as per MDC Engineering Standards for Land Development 2017). 
– Peaking Factor (PF) – peak day demand = 2 for populations below 2,000. 
– Peaking Factor (PF) – peak hourly demand = 5 for populations below 2,000. 
– Reticulation pipe location and sizes of the existing infrastructure are as per the as-built drawings provided by 

MDC. 
– All properties are currently connected to the reticulation network. 
– The fire pump cannot run concurrently with the duty pump as their shutoff head and relative speed varies. 

Wastewater 
– Fully developed, Rongotea will have an average occupancy rate of 2.9 people per property (as per MDC 

Engineering Standards for Land Development 2017). 
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– Average dry weather flow (ADWF) from Rongotea is 290 l/h/d (as per MDC Engineering Standards for Land 
Development 2017). 

– Dry weather peaking factor = 2.5 x ADWF (design parameter given in NZS 4404:2010). 
– Wet weather peaking factor = 2 x PDWF (design parameter given in NZS 4404:2010). 
– All properties are currently connected to the reticulation network. 
– All properties are residential type wastewater users, except for the Rongotea School. A wastewater 

production of 30 litres/child/school day have been assumed based on previous investigations completed by 
GHD. The number of students was obtained from the Rongotea School website.  

Flooding 
– Culverts and drainage structures upstream of the development site are adequately sized and do not restrict 

flow.  
– Upstream culverts are blockage and sediment free.  
– The Digital Elevation Model (DEM) is representative of existing terrain. Fences or walls that may constrict or 

divert flow paths are not resolved in the DEM and thus not resolved in the flood model.  
– The size and depth of existing drainage channels is adequately represented in the DEM. 
– The flood model has not been validated or calibrated. 

Stormwater 
– Except for filling in gullies on the site, the finished ground will generally maintain existing elevations and falls. 

Final grades of the road reserves will allow drainage of overland flow paths to a centralised wetland and 
attenuation facilities. 

– The soils are suitable for drainage swales.  
– The soils are suitable for the stormwater wetland and attenuation pond design.   
– The extent of stormwater management required to meet the Resource Consent for the discharge of 

stormwater includes stormwater treatment and ‘hydraulic neutrality’. Hydraulic neutrality has been applied as 
limiting post-development peak run-off from the site to pre-development peak run-off. 

– The impervious area percentages provided by the Property Group are appropriate and representative for the 
development.   

– Horizons will agree to recontouring of the floodplain and realignment of part of the Campbells Drain (if 
required) on the adjacent property for stormwater use.  

1.5 Site Visit 
As part of this high-level three waters assessment, a site visit was carried out by GHD staff on 3 June 2022. The 
purpose the site visit was for site familiarisation and to collect basic input data and measurements to support the 
three waters assessment. GHD staff also visited MDC’s water treatment and pump station to collect information on 
the water distribution network and pump configuration. To support the flooding and stormwater assessment, key 
culverts were measured on Kellow Road, Rongotea Road and on the farm road running along the west perimeter 
of the private plan change area.  
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2. Stormwater 

2.1 Catchment Description 
The plan change area is located in the upstream reaches of Horizon’s Te Kawau drainage scheme, as shown in 
Figure 2. The drainage scheme has a total area of 14,024 ha, and the 20.7 ha private plan change area site 
represents approximately 0.15% of this total area. The scheme ultimately discharges to the Oroua river 
approximately 15 km downstream of the private plan change area. The private plan change area is shown in 
relation to the Te Kawau drainage channels in Figure 3. The confluence of the Ruivaldts and Walsh drains is 
located on the north boundary of the site. This channel drains south through the plan change site to its confluence 
with the Campbells drain on the southern boundary of the plan change site. The Campbells drain continues south 
through the adjacent property that has been identified for stormwater use and toward Banks Rd.  

 
Figure 2 Te Kawau Drainage Scheme  
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Figure 3 Private plan change area in relation to Te Kawau Drainage Scheme drains 

2.2 Flood Assessment 
2.2.1 Flood Modelling 
Flood mapping in the vicinity of the plan change area has not yet been undertaken by Horizons. To support the 
private plan change, a flood model was developed in HEC-RAS, a modelling tool developed at the Hydrologic 
Engineering Center (HEC), which is a division of the U.S. Army Corps of Engineers. The River Analysis System is 
used to perform one-dimensional steady flow hydraulics and one and two-dimension unsteady flow river hydraulics 
calculations, amongst other things, and is used to perform floodplain encroachment analyses.  

The flood model included 2D surface flows for the catchment to the north of and draining into the plan change 
area, and extended approximately 1 km south of the plan change area. The extent of the flood model is shown in 
Figure 4. A grid size of 20 m2 was used for the wider model area, with refined areas of 5 m2 on the plan change 
site, adjacent site for stormwater use and for the channels draining into the site.  

Except for key culverts, the model included 2D surface flows only; the existing reticulation network in the urban 
area of Rongotea was not included. Culverts upstream of the site were measured during the site visit (see section 
1.5) and included in the model. These included the culverts at Kellow Road, Rongotea Road and the farm road 
running along the west boundary of the site and are shown in Figure 4. In other areas, such as through the urban 
area in Rongotea and downstream of the site, basic terrain editing was carried out to burn channels into the DEM 
and to ensure continuous flow representative of the actual site conditions. 

  



#*

#*

#*

#*

#*

#*

Ke
llo

w R
oa

d

Taipo Road

W
ai

to
hi

 R
oa

d

Rongotea Road
Kaimatarau Road

Ham
m

on
d 

Roa
d

Cole
 R

oa
d

Rowe Road

Ba
nk

s 
R

oa
d

St
at

e 
Hi

gh
wa

y 
1

Humber Street

Le
en

 R
oa

d

Severn Street

D
ee

 S
tre

et

Thames Street

Florin Lane

W
ea

r S
tre

et

1,802,000

1,802,000

1,803,000

1,803,000

1,804,000

1,804,000

1,805,000

1,805,000

1,806,000

1,806,000

1,807,000

1,807,000

1,808,000

1,808,000

1,809,000

1,809,000

5,5
36

,00
0

5,5
36

,00
0

5,5
37

,00
0

5,5
37

,00
0

5,5
38

,00
0

5,5
38

,00
0

5,5
39

,00
0

5,5
39

,00
0

Figure 4

Job Number
Revision A

12581369

\\ghdnet\ghd\NZ\Palmerston North\Projects\51\12581369\GIS\Maps\Working\Report Figures\Figure X - Flood Model.mxd

Map Projection: Transverse Mercator
Horizontal Datum:  NZGD 2000

Grid: NZGD 2000 New Zealand Transverse Mercator

0 210 420 630 840105

Metres

LEGEND

o
© 2022. Whilst every care has been taken to prepare this map, GHD (and DATA CUSTODIAN) make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind 
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Date 14 Jun 2022

Te Kapiti Trust
Rongotea Private Plan Change
Three Waters Assessment

Flood Model Extent

Data source:  Data Custodian, Data Set Name/Title, Version/Date.  Created by:cmurray2

180 Lonsdale Street Melbourne VIC 3000 Australia    T  61 3 8687 8000    F  61 3 8687 8111    E  melmail@ghd.com    W  www.ghd.com

Paper Size A4
Primary Plan Change Area

Adjacent Property for Stormwater Use

Model Boundary

#* Culverts

Ground Elevation
(m NZVD2016)

High : 63.748

Low : 15.149



 

GHD | Te Kapiti Trust | 12581369 | Rongotea Private Plan Change 7 
 

The SCS curve number method was used to model hydrology in the catchment. Type D soils were assumed in the 
catchment even though the surrounding area is predominantly silty loams (based on soil mapping available from 
LINZ). This is conservative but likely represents the behaviour of wet saturated soils typically observed in the 
winter months. Land use in the catchment was delineated based on aerial photography and preliminary results for 
the overland flow paths. Manning’s N and the SCS curve number was assigned based on land use and the values 
in Table 1.  

Table 1 Manning’s N roughness and SCS curve number for Rongotea flood model 

Land Use Type Manning’s N SCS Curve Number 

Urban  0.06 87 

Rural 0.1 80 

Open Channels/Overland Flow Paths 0.035 80 

In accordance with Horizons Regional Council’s One Plan, flooding modelling of the site was determined for the 1-
in-200-year annual recurrence interval (ARI) rainfall event. Rainfall hyetographs were generated using rainfall 
intensities obtained from NIWA’s High Intensity Rainfall Design System (HIRDS V4.0) extracted in the centre of 
Rongotea. Several 200-year synthetic rainfall events were constructed and simulated to determine the event that 
produced the most conservative flood extents. These included the TP106 24-hour nested storm and NIWA’s 
temporal storms for East of NI of varying durations (refer Figure 5). Ultimately the 6-hour NIWA storm produced 
the most conservative flood extents and has been carried forward.  

 
Figure 5 Comparison of rainfall events / hyetographs for flood assessment 
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2.2.2 Flood Risk 
The 200-year flood extent results are shown in Figure 6. The darker blue areas indicate areas with inundation 
depths of 0.1 m or greater; the light blue areas are inundated areas with depths between 0 and 0.1 m. For the 
purposes of the conceptual design of the stormwater servicing, the lighter blue areas are considered nuisance 
surface ponding that would be addressed through site grading. The darker blue areas are indicative of drainage 
channels or overland flow paths that need to be addressed in the design.  

In general, flooding is confined to the open drains that traverse the development site. There are three darker blue 
areas, or overland flow paths, predicted in the flood model. The most western is the Ruivaldts and Campbells 
drain. The two overland flow paths to the east of the drain (herein called “West” and “East” overland flow paths) 
are overland flow paths carrying run-off from the urban area of Rongotea. In order for development to occur these 
overland flow paths are to be managed in the stormwater design. The area surrounding the Ruivaldts and 
Campbells drain should also be identified as a flood prone area to prevent residential development or loss of 
floodplain storage.  
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2.3 Stormwater Assessment 
The general approach and objectives for stormwater management at the site includes the following:  

– Manage overland flow paths onto the site from the catchment upstream;   
– Collect and convey all run-off generated on the site to centralised treatment and attenuation facilities; and  
– Discharge treated and attenuated flow to the Campbells drain.  

The Ruivaldts drain forms a divide through the site and means collecting all run-off to a single offline central 
location is not feasible. The area has therefore been delineated into two separate catchments: one to the west of 
the Ruivaldts drain, approximately 5.0 ha in size; the other to the east of the drain, approximately 15.6 ha in size.  
The east and west sub-catchments are shown in Figure 7 below.  

 
Figure 7 Structure plan showing west and east sub-catchments 

2.3.1 Management of Overland Flow Paths 
The stormwater network has been sized to convey the runoff generated from the development site only. That is to 
ensure the piped infrastructure and stormwater treatment facilities are not overly sized. In order to do this while still 
maintaining overland flowpaths so as not to cause flooding upstream or downstream, runoff onto the development 
site from the urban area of Rongotea is proposed to be intercepted using cut-off drains along the northern 
boundary. A swale and bypass pipe have been sized to convey the predicted peak flow from the HEC-RAS model 
for the 200-year event (not including climate change). The size of the swale has been sized assuming a simple V-
shaped drain with 3H:1V side slopes. The Ruivaldts drain will need to be culverted under the main east-west road 
running through the development. A twin 1050 mm diameter culvert has been sized to convey the 200-year event.  

The concept for this overland flow bypass management is outlined in the table below and shown in Figure 8.   
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Table 2 Peak flow in drainage channels and overland flow paths through site 

Overland Flow Path 200-year Peak Flow (m3/s)  Details of Bypass/Management 

Ruivaldts drain 3.57 Twin 1050 mm diameter culvert under new main road 

West overland flow path 0.47 0.4 m deep V-shaped swale, with 3H:1V side slopes (2.4 m 
total width) 

East overland flow path 0.58 0.5 m deep V-shaped swale, with 3H:1V side slopes (3 m 
total width) draining to scruffy dome. 
600 mm diameter pipe.  

 
Figure 8 Management of overland flow paths through the plan change area 

The east overland flow path currently flows through the private plan change area and through channels and 
culverts in the Florin and Sterling Lanes lifestyle block development. To maintain this feature and character, the 
baseflow through the development site to Florin and Sterling Lanes will need to be maintained. This can be 
accommodated with a DN600 pipe.   

2.3.2 Stormwater Model Development 
Model Development and Assumptions 
A stormwater model was developed in PCSWMM to provide indicative sizing of the stormwater network and 
attenuation for the development site. PCSWMM software (Computational Hydraulics International, 2017) 
PCSWMM is a spatial decision support system for the U.S. Environmental Protection Agency SWMM 5 software. 
The model requires input of topographical features (catchment area, flow length, slope, hydraulic roughness), 
ground cover conditions (land use, vegetation cover), infiltration parameters (infiltration capacity, drainage time), 
rainfall (hyetograph), and drainage paths (channels, channel lengths, roughness) in order to effectively simulate 
the stormwater runoff conditions of a subject site. 

Sub-catchments were delineated based on the structure plan in Figure 1. Catchment hydrology was based on the 
SCS curve method and the curve numbers for each land use type shown in Table 3. The impervious percentages 
for the three lot sizes (500 sq.m., 750-1000 sq.m. and 1500 sq.m.) were based on indicative planning control 
information provided by The Property Group. 
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Table 3 Manning’s N roughness and SCS curve number for conceptual stormwater design 

Land Use Type Percentage Impervious Manning’s N SCS Curve Number 

Pre-development 

Pasture/Open Space 0% 0.1 74 

Post-development 

500 sqm lots 50% 0.05 86 

750 – 1000 sqm lots 50% 0.05 86 

1500 sqm lot 35% 0.08 82 

Open Space / Reserve Area 0% 0.1 74 

Road Reserves  75% 0.02 92 

Rainfall Events 
Rainfall intensities from HIRDS v4.0 for RCP 6.0 (2081-2100) for Rongotea were used to generate synthetic 
rainfall events for the conceptual sizing of stormwater conveyance and attenuation facilities. Two storm profiles 
were considered: the AP106 nested storm event and NIWA temporal design storm profile. For the 10-year ARI 
event, only the AP106 nested storm profile was used. For the 100-year ARI events the nested storm profile was 
considered in addition to the 1, 6, 12 and 24-hour NIWA storm profiles. The nested storm event is a synthetic 
hyetograph which embeds numerous duration rainfall intensities, whereas the NIWA profiles are based on actual 
rainfall events analysed in the development of HIRDS v4.0. Design rainfall events used in the stormwater analysis 
are shown in Figure 9.  

 
Figure 9 Comparison rainfall hyetographs for 10 and 100-year ARI events  
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2.3.3 Stormwater Analysis 
Peak Runoff Flows 
The PCSWMM model was used to determine the increase in run-off generated from the development. Table 4 
presents the peak run-off flows for the pre- and post-development scenarios for the 10-year event and the various 
100-year storm profiles (refer to Figure 9).  

Table 4 Peak pre-development and post-development unattenuated flows for various storm profiles 

 West Sub-Catchment East Sub-Catchment 

100 year Storm 
Profile 

Pre-development 
Peak Runoff (m3/s) 

Post-development 
Peak Runoff 
(Unattenuated) 
(m3/s) 

Pre-development 
Peak Runoff (m3/s) 

Post-development 
Peak Runoff 
(Unattenuated) 
(m3/s) 

10 year event 

AP106 24 hour 
Nested Design Storm 

0.15 0.20 0.36 1.28 

100 year event 

AP106 24 hour 
Nested Design Storm 

0.35 0.42 0.84 1.81 

24 hour NIWA Storm 0.10 0.11 0.31 0.40 

12 hour NIWA Storm 0.14 0.15 0.40 0.57 

6 hour NIWA Storm 0.18 0.20 0.48 1.11 

1 hour NIWA Storm 0.16 0.22 0.35 1.54 

 

Runoff Volumes 
Runoff volumes were also determined for the pre- and post-development scenarios for the 10-year ARI design 
event and various 100-year storm profiles. Table 5 presents the total run-off volumes for the west and east sub-
catchments.  

Table 5 Peak pre-development and post-development runoff volumes for various storm profiles  

 West of Drainage Channel East of Drainage Channel 

100 year Storm 
Profile 

Pre-development 
Runoff Volume (m3) 

Post-development 
Runoff Volume 
(Unattenuated) 
(m3/s) 

Pre-development 
Runoff Volume (m3) 

Post-development 
Runoff Volume 
(Unattenuated) 
(m3/s) 

10 year event 

AP106 24 hour 
Nested Design Storm 

1939 2279 5768 8916 

100 year event 

AP106 24 hour 
Nested Design Storm 

3635 4104 10910 15000 

24 hour NIWA Storm 3634 4102 10880 15150 

12 hour NIWA Storm 2844 3285 8510 12320 

6 hour NIWA Storm 1992 2370 5851 9328 

1 hour NIWA Storm 440  658 1069 3650 
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2.4 Stormwater Management for East Sub-catchment 
2.4.1 Overview 
The ecology assessment carried out by Forbes Ecology (12 July 2022) identified an existing natural inland wetland 
along the Campbells drain in the adjacent lot to the south set aside for stormwater use. Any activity in this area will 
need to consider the implications under the National Environmental Standard for Freshwater 2020 (NES-F), which 
includes treatment of stormwater discharge.  

Initially, a single stormwater concept, Option A, was developed for the development to the east of the 
Ruivaldts/Walsh drain. In Option A, the wetland and attenuation facility were located on the adjacent lot for 
stormwater use and overlapping the existing natural inland wetland. Although the facility for the development 
would be separate from the natural wetland, it would also allow for opportunities to improve and enhance the 
existing natural inland wetland.  

The plan change application was submitted with Option A on 29 July 2022 and Council requested further 
information under s92 of the RMA on 8 September 2022. Included in this was a request to consult further with 
Horizon’s Regional Council over the stormwater aspects of the plan change application. Concern was raised on 
the proposed location of the constructed wetland for stormwater treatment and attenuation that is adjacent to the 
area identified as a ‘natural inland wetland’ by Forbes Ecology.  That is, Council wanted to understand how 
Horizons Regional Council would view an application to discharge stormwater at this location, considering the 
NES-F. 

The NES-F at Part 3, clause 54 states that the taking, use, damming, diversion, or discharge of water within, or 
within a 100m setback from a natural wetland is a non-complying activity. A non-complying activity under the 
Resource Management Act requires a more stringent test to be passed. Council would need to be satisfied that 
the adverse effects of the activity on the environment would be minor, and that the activity will not be contrary to 
the objectives and policies of the Horizons’ One Plan. 

The discussions on the difficultly that the NES-F poses for the discharge of stormwater at this location resulted in a 
request for an alternate location to be considered that would result in the area assessed as ‘natural inland wetland’ 
to remain undisturbed. This resulted in the development of an Option B. For Option B, the stormwater pond has 
been located at least 100 m from the natural inland wetland identified by Forbes Ecology (2022). 

The general topography of the study area is shown in Figure 10, which includes the natural inland wetland extent 
identified by Forbes Ecology and a 100 m offset from the natural inland wetland extent. 
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Figure 10 General topography of study area with natural inland wetland extent and 100 m offset from natural inland wetland 

The general approach used to develop both stormwater options is described below.  

Conveyance 
Initial engagement with MDC indicated a likely preference for a piped stormwater network over swales. This was 
mainly due to concerns over the suitability of the soil on the site for swales. A piped stormwater network has been 
sized for this three waters assessment, but the use of swales on some of the minor roads may be explored during 
detailed design.  

Conveyance has been sized for the 10-minute duration 10-year ARI event with climate change for the period 2081-
2100 under RCP 6.0.  

Treatment and Attenuation  
The proposed treatment and attenuation approach is to provide a combined wetland and attenuation facility for the 
entire development. Treatment of the first flush is proposed via a constructed wetland, with attenuation provided to 
achieve hydraulic neutrality. Flow into the wetland would be controlled via an inlet control structure. During large 
events flow would be diverted into an adjacent attenuation pond sized to attenuate the 10-year event so as not to 
damage the wetland. During the 100-year event, the combined footprint of the wetland plus the 10-year 
attenuation basin would be flooded to provide the attenuation volume required. This is shown in the schematic 
cross-section in  Figure 11.  



 

GHD | Te Kapiti Trust | 12581369 | Rongotea Private Plan Change 16 
 

 
Figure 11 Schematic cross-section through the wetland and attenuation facility 

The footprint of the constructed wetland is based on the impervious area. For the purposes of this study it was 
assumed to be the same for both Option A and Option B.  The east subcatchment has a total area of 15.6 ha and 
a weighted average impervious percentage of 56%. The preliminary footprint of the wetland is 0.60 ha and 
includes a 20% allowance for side slopes, planting of riparian margins and buffers. The wetland has been sized 
assuming an average ponding depth of 0.3 m. Options for the wetland inlet include a flow control in a manhole or a 
diversion weir from an open channel. The details of the inlet, outlet, size and wetland shape will need to be 
considered as part of detailed design. 

2.4.2 Option A 
Conveyance 
The conceptual pipe sizing is shown in Figure 12 for Option A. The stormwater trunk main has been located along 
the main roads with a maximum pipe diameter of 825 mm diameter located at the downstream end of the network. 
The invert at the downstream end of the network is 21.5 m RL.  
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Figure 12 Conceptual layout of Option A stormwater reticulation for east sub-catchment  

Treatment and Attenuation 
The downstream end of the reticulation network on the development site is located at the north-east corner of the 
adjacent property identified for stormwater use. The existing ground level at the boundary is approximately 
24 mRL before grading down at about 8H:1V to a relatively flat area at 20 mRL. To avoid the use of bunds to 
detain the required attenuation volume, the top of the wetland and attenuation facility will be located at the lower 
elevation of 20 mRL. The invert on the Campbells Drain at the discharge point is approximately 18.8 mRL, 
providing 1.2 m of available total depth for the pond and wetland facility.  

The 10-year pond volume and outlet has been sized to attenuate outflow to the pre-development flow (0.36 m3/s – 
refer to Table 4). The 10-year attenuation pond has a maximum depth of 1.0 m, 5H:1V side slopes and a 
maximum capacity of 3000 m3. The footprint at the top of the pond is 0.37 ha. A 300 mm diameter outlet pipe, 
located at the base of the attenuation pond, has been sized to limit the peak discharge from the pond to the peak 
pre-development flow. The peak post-development attenuated discharge is 0.28 m3/s. 

For this high-level assessment, the concept design assumes the remaining 0.2 m depth from the top of the 10-year 
pond and wetland is used to attenuate the 100-year event. During the 100-year event, flow is discharged from the 
pond via the 300 mm diameter outlet pipe and an overflow weir located 0.1 m below the top of the pond, or 1.1 m 
above the base of the pond. An additional 2100 m3 of storage volume is provided on top of the 10-year attenuation 
volume, which will limit the peak flow to pre-development levels. 

The five 100-year storm profiles were run through the attenuation pond to determine the peak water level and 
volume for each storm. The results are summarised in Table 6. The attenuation volume needed is dependent on 
the storm profile used in the design. Because the guidance around pond sizing varies across councils, it is 
recommended that engagement with MDC is undertaken during detailed design to select and confirm the storm 
profile and approach to be used in the design of the attenuation facilities. Ultimately the overall volume of the 
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attenuation base is governed by the 100-year event, and the conceptual sizing in this 3 waters assessment is likely 
to be conservative since it satisfies all five storm profiles.   

Table 6 Peak pre-development and post-development flows for various storm profiles in east sub-catchment 

Storm Profile Pre-
development 
Peak Runoff 
(m3/s) 

Post-
development 
Peak Runoff 
(Unattenuated) 
(m3/s) 

Total Storage 
(m3) 

Peak Water 
depth (m) 

Post-
development 
Peak Discharge  
(Attenuated)  
(m3/s) 

10 year event 

AP106 24 hour 
Nested Design 
Storm 

0.36 1.28 3050 1.01 0.28 

100 year event 

AP106 24 hour 
Nested Design 
Storm 

0.84 1.85 5100 1.21 0.66 

24 hour NIWA 
Storm 

0.31 0.40 3820 1.08 0.29 

12 hour NIWA 
Storm 

0.40 0.58 4640 1.17 0.40 

6 hour NIWA 
Storm 

0.77 1.12 4750 1.18 0.46 

1 hour NIWA 
Storm 

0.37 1.60 2670 0.91 0.26 

The footprint of the 100-year attenuation is 1.01 ha. A 5 m wide allowance has been added around the perimeter 
of the attenuation/wetland facility to allow for maintenance access, grading, and pedestrian access. The final 
conceptual footprint of the attenuation/treatment facility is 1.25 ha and is summarised in Table 7. Pond levels are 
provided in Table 8.  

Table 7 Summary of Option A treatment and attenuation facility footprint 

Element Area (ha) 

Constructed wetland 0.60 

10 year attenuation basin (top area) 0.37 

100 year attenuation (top area) 1.01 

100 year Attenuation basin footprint including 5 m maintenance access/buffer around perimeter  1.25 
 

Table 8 Summary of Option A attenuation pond operating levels 

Component  Details 

Outlet pipe 300 mm diameter pipe 

Overflow weir 19.9 m RL (1.1 m above bottom of pond) 

Base of 10 year Attenuation Pond 18.8 m RL  

Peak water level during 10 year event 19.8 m RL (1.0 m above bottom of pond) 

Peak water level during 100 year event 20.0 m RL(1.2 m above bottom of pond) 

Top of pond 20.0 m RL (1.2 m above bottom of pond) 

Invert of Campbells Drain at discharge point 18.8 m RL  

The 1.25 ha footprint can be accommodated in the north-east corner of the adjacent property that has been 
identified for stormwater use (see Figure 13) and will partially take up the footprint of the existing wetland. A 10 m 
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offset from the southern boundary of the plan change area has been assumed to allow for grading down to 
20.0 mRL. The footprint overlaps approximately 0.46 ha of existing floodplain (inundation extents greater than 0.1 
m deep in Figure 6). This loss of floodplain can be offset by excavating to create additional floodplain storage on 
the west side of the drain (see indicative areas in Figure 13). There may also be the opportunity to realign part of 
the Campbells Drain if required to accommodate the facility in the detailed design. However, any such works will 
need to consider the implications on the existing natural wetland. Since restoration of the existing wetland would 
be necessary under the NES-F, additional floodplain storage should be achievable as part of the enhancement 
works.  

 
Figure 13 Conceptual footprint of Option A wetland and attenuation pond  

2.4.3 Option B 
The premise of Option B is to avoid any disturbance to the natural inland wetland and locate the stormwater 
treatment and attenuation facility outside the 100 m buffer. Based on the existing grades (refer to Figure 10), the 
most sensible location for the attenuation and wetland facility is on the east side of the Ruivaldts Drain outside of 
the 100 m offset from the natural inland wetland.   

The conceptual reticulation, treatment and attenuation sizing for Option B assumes run-off from the full structure 
plan in Figure 1. This results in conservative pipe sizes and pond footprints since some of the lots would need to 
be removed to accommodate the wetland and attenuation pond footprint within the actual structure plan area. As 
with Option A, it is assumed that site earthworks would allow overland flow paths to drain to the new pond site. 
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Conveyance 
The conceptual conveyance for Option B was developed to drain the east sub-catchment to Ruivaldts Drain. The 
conceptual pipe sizing is shown in Figure 14. The stormwater trunk main has been located along the main road 
with a maximum pipe diameter of 825 mm diameter located at the downstream end of the network. The invert at 
the downstream end of the network is 21.2 m RL.  

 
Figure 14 Conceptual layout of Option B stormwater reticulation for east sub-catchment 

Treatment and Attenuation 
An existing cross-section near the proposed site of the wetland and attenuation pond is shown in Figure 15. The 
existing ground in this area slopes up from the drain at a maximum slope of about 15H:1V, to a plateau at about 
24 m RL.  
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Figure 15 Existing topography and cross-section near Option B stormwater pond location 

To assess the feasibility of this option, the same parameters (such as water depths) as Option A have been 
assumed. This results in the same overall footprint as Option A of 1.25 ha including maintenance access. An 
indicative footprint of the pond is shown in Figure 16. The conceptual section based on existing grades is shown 
set into the existing slope. This creates high embankments around the perimeter of the pond (particularly on the 
east side of the pond). These can be reduced through overall site grading or refinement in the pond design. In the 
cross-section, a bund is effectively created between the attenuation basin and Ruivaldts drain; a geotechnical 
assessment is needed to confirm soil conditions and the pond may need to be lined for stability of the bund.  

There is an approximately 1 m difference between the downstream invert of the conceptual reticulation network 
(21.2 m RL) and the invert of Ruivaldts Drain (20.2 m RL). Depending on a geotechnical assessment, and final 
ground and network levels, the pond footprint, depth, and pond base invert can be refined to reduce the overall 
size or depth.  
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Figure 16 Attenuation and Wetland Facility Footprint for Option B 

 

2.5 Stormwater Management for West Sub-catchment 
As previously discussed, the Ruivaldts / Walsh drain bisects the development site into two sub-catchments, 
making it impossible to provide a single treatment and attenuation facility for the entire development. The general 
approach for the west sub-catchment is to convey runoff via kerb and channel to raingardens to treat and 
attenuate the flow. The treated and attenuated runoff can then be discharged to the Ruivaldts Drain.  
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The raingarden area required for treatment is based on the impervious area draining to the raingarden. This 
includes impervious area in the 1500 m2 lots and from the road corridor in the west sub-catchment. The total 
impervious area for treatment is assumed to be 1.2 ha, equating to a raingarden area (measured at the bottom of 
the filter media) of 240 m2 to treat the first flush. This represents the total area required and can be divided into 
several raingardens along the road corridor. A typical raingarden cross-section is shown in Figure 17.  

 

 
Figure 17 Typical construction of raingarden (source: Wellington Water Limited Water Sensitive Design Guidelines) 

During the 100-year event, storage above the ponding depth of the raingardens (illustrated above in dark green in 
“event detention volume above filter surface”) and controlled outlets will provide attenuation to pre-development 
flows. Assuming a raingarden width of 3 m and side slope of 3H:1V above the raingarden, the storage volume and 
maximum ponding depth was calculated to achieve attenuation to pre-development flows for the five 100-year 
storms. These are summarised in Table 9. The critical event is the 24-hour NIWA storm which requires 210 m3 of 
storage and reaches a maximum ponding depth of 0.46 m. This corresponds to a total area of 560 m2 at full 
ponding depth. As with the attenuation pond, the design storm should be confirmed with MDC during detailed 
design to determine the ultimate area and ponding depth in the raingardens. Detailed design will need to consider 
the implications of having a deep ponding depth, and alternative attenuation measures (i.e., underground storage) 
may be preferable to council.  

Table 9 Peak pre-development and post-development flows for various storm profiles in west sub-catchment 

Storm Profile Pre-
development 
Peak Runoff 
(m3/s) 

Post-
development 
Peak Runoff 
(Unattenuated) 
(m3/s) 

Total Storage 
(m3) 

Peak Water 
depth (m) 

Post-
development 
Peak Discharge  
(Attenuated)  
(m3/s) 

100 year event 

AP106 24 hour 
Nested Design 
Storm 

0.35 0.42 160 0.38 0.35 
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Storm Profile Pre-
development 
Peak Runoff 
(m3/s) 

Post-
development 
Peak Runoff 
(Unattenuated) 
(m3/s) 

Total Storage 
(m3) 

Peak Water 
depth (m) 

Post-
development 
Peak Discharge  
(Attenuated)  
(m3/s) 

24 hour NIWA 
Storm 

0.10 0.11 210 0.46 0.10 

12 hour NIWA 
Storm 

0.14 0.15 170 0.39 0.14 

6 hour NIWA 
Storm 

0.18 0.20 170 0.39 0.18 

1 hour NIWA 
Storm 

0.16 0.22 150 0.36 0.16 

Indicative footprints of the raingardens are shown in Figure 18. The northern block of 1500 m2 lots and the road 
reserve can likely be treated using raingardens in the road reserve. A separate raingarden will likely be required to 
treat and attenuate runoff from the southern block of 1500 m2 lots based on existing ground contours falling to the 
south. The size, number and siting of raingardens will need to be refined in conjunction with site grading and 
design of the road corridor. Alternative treatment methods such as planted swales or proprietary treatment devices 
for the west sub-catchment can also be considered in consultation with MDC as part of detailed design. 

 
Figure 18 Indicative locations of raingardens for west sub-catchment 
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2.6 Summary 
From the investigations carried out as part of this report, it has been concluded that: 

– With the exception of the Ruivaldts / Walsh / Campbells drain area, the plan change area is not subject to 
inundation.  

– The Ruivaldts / Walsh / Campbells drain should be identified as a flood prone area.  
– Due to the flooding further downstream of the Te Kawau drainage scheme, hydraulic neutrality must be 

achieved with respect to peak flows.   
– Overland flow paths through the plan change area will need to be accommodated.  
– The existence of a natural inland wetland (identified by Forbes Ecology 12 July 2022) requires stormwater 

runoff from the development to be treated.  
– The Ruivaldts / Walsh drain cuts the plan change area into two catchments, requiring separate treatment and 

attenuation for the east and west sub-catchments.  
– The sizing of the attenuation required is heavily dependent on the storm profile used, which will need to be 

confirmed with MDC as part of detailed design.  
– The wetland and attenuation facility can be feasibly located on either the adjacent lot identified for stormwater 

use or adjacent to the Ruivaldts Drain with a 100 m offset from the natural inland wetland. 
– Earthworks in the floodplain will be required to offset the loss of area taken by the Option A wetland and 

attenuation pond, but also take into consideration the sensitivity of the existing inland wetland. This option 
also provides the opportunity to enhance the existing natural inland wetland.  

– The footprint of the attenuation and wetland facility in Option B will result in a loss of lots and reconfiguration 
of the structure plan. 

In order to service the plan change area, it is recommended that: 

– A cut-off drain along the northern boundary be included to divert runoff from the urban area around the 
development site.  

– The east sub-catchment be designed with the following stormwater reticulation: 
• Piped or combined open drain system to convey the 10-year ARI event to a centralised wetland and 

attenuation facility.  
• A secondary overland flow path be provided to convey the 100-year ARI to the main drain.  
• A wetland approximately 0.6 ha in size to treat the first flush.  
• A 10-year attenuation pond approximately 0.37 ha in size to reduce peak flows from the development to 

pre-development levels.  
• A total footprint of approximately 1.25 ha be set aside for the 100-year attenuation and required 

maintenance access to reduce peak flows from the development to pre-development levels.  
– The west sub-catchment be designed with the following stormwater reticulation:  

• Approximately 240 m2 of raingardens in the roading corridor to treat the first flush.  
• Approximately 210 m3 of storage be provided for attenuation to reduce peak flows from the development 

to pre-development levels.  
– Earthworks in the floodplain area be undertaken to offset the loss from the east catchment (for Option A), 

whilst improving and enhancing the existing natural inland wetland.  
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3. Potable Water 

3.1 Existing Water Supply System 
3.1.1 Water Source 
Rongotea’s potable water is sourced from a bore located on the eastern side of the Village next to the Te Kawau 
Memorial Recreation Centre and Sportsfields at the end of Wye Street. Currently the bore has a consented 
groundwater take limit of 800 m3/day. Water from the bore is being chlorinated at the source prior to being stored 
in a concrete storage tank. The storage tank has a capacity of 800 m3 consisting of 620 m3 or 40 hours storage for 
normal operating conditions and 180 m3 or 1 hr of firefighting storage at 50 l/s (commercial fire flow). From the 
storage tank water is supplied to the reticulation system via a booster pump system located in the adjacent pump 
station building. The booster pump system consists of three 7.5 kW vertical multistage duty pumps and one 30 kW 
vertical inline firefighting pump. The location of the bore, storage tank, and pump station building is shown in 
Figure 19 below.  

 
Figure 19 Location of bore, storage tank, and booster pump station 

3.1.2 Reticulation System 
Rongotea’s potable water reticulation system was renewed in 2014 and predominantly consists of DN125 PE80 
PN12.5 principal mains and DN63 PE80 PN12.5 rider mains. There are sections of DN200 PVC-O PN12.5 pipe 
along Tyne Street and between the pump station and Tyne Street. The network layout along the majority of the 
roads does not follow the typical MDC Engineering Standards for Land Development (ESLD) reticulation layout 
(i.e., a principal main one side of the road and rider main opposite side of the road), as most of the roads have 
DN63 rider mains on both sides of the carriageway. The system consists of multiple ring mains and is well 
interconnected providing good network resilience. Fire hydrants are provided at 135 m intervals as required by 
SNZ PAS 4509:2008 and isolation valves are sufficiently spaced ensuring that all properties can be sufficiently 
isolated. Rongotea’s existing water reticulation layout indicating the various pipe sizes is shown in Figure 20 
below. 
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Figure 20 Rongotea existing water reticulation layout 

3.2 Water Model Development 
3.2.1 General 
A steady state hydraulic model of Rongotea’s water reticulation system was created with Bently’s WaterGEMS 
software to evaluate the capacity of the existing system and identify possible upgrades required to accommodate 
future growth within the proposed plan change area. For the purpose of this high-level assessment an extended 
period simulation (EPS) was not required. No pressure logging or hydrant flow tests were carried out to confirm the 
pressures within the existing network. Consequently, no attempts were made to calibrate the model. 

3.2.2 Pipes 
Rongotea’s existing pipe network was created with as-built information provided by MDC. Nominal diameters (DN) 
were used as the inside diameter of each pipe. A roughness value (ɛ) of 0.1 mm was used for all pipes in the 
model. The Darcy-Weisbach equation in conjunction with the Swamee-Jain equation were used to calculate head 
losses in the system. Service connection pipes were excluded from the model for simplicity. 

3.2.3 Nodes 
Nodes were generally created at tees, crosses, change of pipe diameter, fire hydrants, or distributed along longer 
sections of straight pipe. LiDAR data sourced from Linz Data Service was used to assign ground elevation data to 
each node. Water demand as discussed in Section 3.3 below was distributed equally across the nodes as a base 
demand. Additional firefighting demand was added on top of the base demand of each node that also represents a 
fire hydrant. Due to the size of the concrete reservoir (800 m3) being sufficiently sized for storage, it was not 
required to assess the water level in the reservoir with an EPS analysis, therefore, the reservoir has been 
modelled to have unlimited capacity. This will not affect any other results obtained from the model. 
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3.2.4 Pumps 
Actual pump performance curves have been used in the model. MDC indicated that currently the pumps are set to 
maintain a pressure in the network of 450 kPa. The duty pumps are set up in parallel which means that all three 
pumps can run concurrently covering a large flow range. The additional firefighting pump has a lower shutoff head 
and a different relative speed than the duty pumps, therefore it has been assumed that the firefighting pump is 
unable to run concurrently with the duty pumps, and has consequently been modelled to operate separately from 
the duty pumps. Pump performance curves used in the model are shown in Figure 21 and Figure 22 below. 

 
Figure 21 Duty pump performance curves 

 
Figure 22  Fire pump performance curves 
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The three duty pumps have a combined ultimate flow rate of 52.5 l/s at 28 m head and 52.5 Hz as shown in 
Figure 21. The fire pump will start up when the required flow exceeds 52.5 l/s, i.e., during commercial fire flow 
scenarios. The fire pump has an ultimate capacity of 71 l/s at 27 m head and 52.5 Hz as shown in Figure 22. 

3.3 Water Demand 
3.3.1 Peak Flows 
Peak flows were calculated using design parameters, as per the latest version of MDC’s Engineering Standards, 
(refer Section 0 of this report). For this investigation these peak flows were used as the basis to evaluate 
Rongotea’s existing and proposed future water supply infrastructure. It should be noted that in the absence of 
actual reliable water consumption data, these peak flow rates may be significantly higher than the actual water 
usage in Rongotea and should be viewed as being conservative. As a comparison, preliminary water consumption 
data provided by MDC for 2021 indicated that the peak hourly demand is approximately half of the peak hourly 
demand calculated with the design parameters from MDC’s Engineering Standards. 

A summary of Rongotea’s existing and future peak hourly demand is shown in Table 10 below. The results 
indicate that the peak hourly demand of Rongotea is 21.6 l/s currently and Rongotea’s future peak hourly demand 
is 36.59 l/s, which is nearly double that of the current peak flows. 

Table 10 Summary of Rongotea’s peak hourly water demand 

Description No. of  
Properties 

Ave. Day  
Demand (l/s) 

Peak Day  
Demand (l/s) 

Peak Hourly 
Demand (l/s) 

Existing Rongotea 229 2.155 4.31 21.55 

New Subdivision  160 1.504 3.01 15.04 

Total (Future Rongotea) 389 3.659 7.32 36.59 

Table Notes: 1. A population of 2.8 people per property were used to calculate total population. 
  2. An average daily consumption of 290 l/p/d were used to calculate the average day demand. 
  3. A daily peaking factor of 2 for populations below 2,000 were used. 
  4. An hourly peaking factor of 5 for populations below 2,000 were used. 

During a workshop held on 30 June 2022, MDC indicated that currently one third of Rongotea’s properties are not 
connected to the reticulation network. However due to upcoming 3 waters reforms this is expected to increase. As 
such, this assessment assumes that all properties within Rongotea are connected to the water network.  

3.3.2 Fire Flows 
MDC requires all lots to have fire-protection in accordance with SNZ PAS 4509:2008 – Code of Practice for 
Firefighting Water Supplies. 

MDC indicated that Rongotea’s existing lots are zoned predominately as residential type lots with only a few 
commercial lots along Thames Street. Therefore, according to SNZ PAS 4509, Rongotea requires a reticulated 
water supply system that can provide firefighting flows corresponding to FW 2 (25 l/s) for residential areas and 
FW 3 (50 l/s) for the commercial area. 

3.3.3 Design Flows 
SNZ PAS 4509 recommends that water supply systems be designed to provide two thirds of annual peak demand 
in addition to the fire flow requirements while maintaining residual pressures throughout the network above 
100 kPa. 

Table 11 below summarises Rongotea’s existing and future design flow requirements. 
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Table 11 Summary of Rongotea’s water design flow summary 

Description Peak Hourly 
Demand (l/s) 

2/3 Peak 
Flow (l/s) 

Required Fire 
Flow (l/s) 

Design Flow (l/s) 

Existing Rongotea (FW2) 21.55 14.37 25 39.37 

Existing Rongotea (FW3) 21.55 14.37 50 64.37 

Future Rongotea (FW2) 36.59 24.39 25 49.39 

Future Rongotea (FW3) 36.59 24.39 50 74.39 

These flows were used in the hydraulic analysis discussed below to evaluate the water supply capacity of the 
network during various peak and fire flow scenarios. 

3.4 Water Supply Capacity Evaluation 
The capability of the existing network to provide current and future demand is defined as follows: 

– MDC ESLD requires delivery pressures at each node to be between 250 kPa and 800 kPa during peak flow 
– SNZ PAS 4509 requires a minimum residual pressure of 100 kPa at each node during fire flow 

The following scenarios were investigated and used to size the proposed network within the development site and 
identify any upgrades to the existing network required due to the development. 

– Scenario 1 – Rongotea existing peak flow (21.6 l/s) 
– Scenario 2 – Rongotea existing 2/3 peak + residential fire flow (39.4 l/s) 
– Scenario 3 – Rongotea existing 2/3 peak + commercial fire flow (64.4 l/s) 
– Scenario 4 – Rongotea future peak flow (36.6 l/s) 
– Scenario 5 – Rongotea future 2/3 peak + residential fire flow (49.4 l/s) 
– Scenario 6 – Rongotea future 2/3 peak + commercial fire flow (74.4 l/s) 

3.4.1 Existing System Evaluation 
Peak flow 
For scenario 1, two of the three duty pumps are running to achieve the required peak flow rate. The pumps can 
maintain a pressure of 450 kPa at the start of the reticulation network. All nodes within the network have pressures 
above the required 250 kPa threshold. 

Fire flow 
For scenario 2, all three duty pumps are running simultaneously to achieve the required residential fire flow rate. 
The pumps are only able to produce a pressure of 403 kPa (< 450 kPa) at the start of the reticulation network. 
Fortunately, all nodes within the network have residual pressures above the required 100 kPa. 

For scenario 3, the duty pumps are switched off with only the fire pump running. The fire pump can only provide 
the required commercial fire flow at a reduced pressure of 261 kPa (< 450 kPa) at the start of the reticulation 
network. Consequently, approximately half of the nodes on the western side of Rongotea have residual pressures 
below the required 100 kPa limit. 

Based on the high-level modelling undertaken and assumptions around the operation of the duty pumps and fire 
pump, the required residual pressure during commercial fire flow is not met. The pumps would have to produce an 
additional pressure of at least 280 kPa at the start of the reticulation system to be compliant. 

Storage 
The Water Supply Code of Australia (WSA 03) requires a useable reservoir capacity to be equal to a minimum of 8 
to 24 hours consumption at peak day demand. 
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SNZ PAS 4509 requires firefighting storage of at least 1 hour at 50 l/s for a commercial fire which is equal to 
180 m3. 

The existing storage tank has a total capacity of 800 m3. The storage volume is currently separated as follows: 

– 620 m3 is reserved for normal operating purposes which is equivalent to 40 hours at peak day demand. 
– 180 m3 is reserved for firefighting purposes which is equivalent to 1 hour at 50 l/s. 

The existing storage tank therefore has sufficient storage capacity as required by WSA 03 and SNZ PAS 4509. 

3.4.2 Proposed System Evaluation 
The reticulation within the plan change area has been sized to minimise pipe size while maintaining a sufficient 
level of service as required by MDC and SNZ PAS 4509. The reticulation layout follows the roading layout 
provided in the structure plan (refer Figure 1). The proposed reticulation network for the plan change area is 
shown in Figure 23 below. 

 
Figure 23 Proposed water reticulation network 

As shown in Figure 23 above, all the reticulation pipes are sized as DN100 mains. There are two connections to 
the existing reticulation network: one being a new DN150 connection at the intersection of Banks Road and 
Severn Street and the other a DN100 connection at the intersection of Trent Street and Severn Street. 

Peak flow 
For scenario 4, all three duty pumps are running simultaneously to achieve the required future peak flow rate. The 
pumps can only produce a pressure of 428 kPa (< 450 kPa) at the start of the reticulation network. Fortunately, all 
nodes within the network have pressures above the required 250 kPa threshold.  

A minor upgrade of the existing Trent Street water main from DN50 to DN100 is required to service the plan 
change area.  
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Fire flow 
For scenario 5, all three duty pumps are running simultaneously to achieve the required residential fire flow rates. 
The pumps are only able to produce a pressure of 296 kPa (< 450 kPa) at the start of the reticulation network. 
Consequently, the properties on the western side of the proposed plan change have residual pressures less than 
the required 100 kPa. The pumps would have to produce an additional pressure of at least 175 kPa at the start of 
the reticulation system to be compliant.  

For scenario 6, the duty pumps are switched off with only the fire pump running. The fire pump can only provide 
the required commercial fire flow at a reduced pressure of 173 kPa (< 450 kPa) at the start of the reticulation 
network. Consequently, most of the nodes within Rongotea have residual pressures below the required 100 kPa 
limit. 

Based on the high-level modelling undertaken and assumptions around the operation of the duty pumps and fire 
pump, the required residual pressure during both residential and commercial fire flow is not met. The pumps would 
have to produce an additional pressure of at least 380 kPa at the start of the reticulation system to be compliant 
under the commercial fire flow scenario. 

Storage 
Due the increase in peak day demand the existing storage for normal operating purposes has been reduced from 
40 hours to 23.5 hours, which is still within WSA 03’s requirements for a minimum storage of 8 to 24 hours. 

There is no change in the storage amount required for firefighting purposes. 

3.5 Summary 
From the investigations carried out as part of this report, and based on the assumptions made around the 
operation of the duty and fire pumps, it has been concluded that: 

– The existing reticulation network is not able to meet commercial fire flow requirements and an upgrade to the 
existing system would be required. 

– Additional demand from the plan change area will further reduce the level of service of the existing reticulation 
during commercial fire flow events.  

– In order to meet residential fire flow requirements within the plan change area itself, an upgrade to the water 
pump station will be required assuming the whole town is connected. This will likely be met with the upgrade 
to meet existing commercial fire flow requirements.  

– No immediate upgrades to the existing reticulation network are required for peak day demand. 

In order to service the plan change area, it is recommended that: 

– The plan change area be connected to the existing reticulation network at two locations as follows: 
• A DN150 connection to the existing DN100 main at the intersection of Banks Rd and Severn Street. 
• A DN100 connection to the existing DN100 main at the intersection of Trent Street and Severn Street. 

The existing DN50 rider main at the southern end of Trent Street needs to be upgraded to at least a 
DN100 main.  

– The existing pumps be upgraded to produce an additional pressure of at least 380 kPa at the start of the 
reticulation system. This will ensure that all current and future fire flow requirements are met. 

– The upgrades to the pumps be investigated during the next replacement cycle which is due within the next 5 
to 10 years. 
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4. Wastewater 

4.1 Existing Wastewater System 
4.1.1 Gravity System 
Rongotea’s wastewater generally drains via gravity in a western direction. The reticulation system is primarily 
separated into three distinct catchments, as shown in Figure 24 below. Catchment 3 drains towards an existing 
pump station next to the Rongotea School along Severn Street. From this pump station wastewater is conveyed to 
Catchment 1 via a short rising main along Severn Street. Catchments 1 and 2 discharge to an existing pump 
station along Trent Street. From this pump station wastewater is being pumped via two rising mains to the existing 
wastewater treatment facility (facultative ponds) where the wastewater is treated and discharged into the 
environment. The proposed plan change area is located on the southern side of Rongotea next to Catchment 1. 

The reticulation network consists mostly of DN150 asbestos cement (AC) pipes and several DN200 AC mains on 
the southern side of Catchment 1 along Trent Street and Severn Street. Most of the reticulation network was 
installed in 1977. The location of the contributing catchments, reticulation layout, pump stations, wastewater 
treatment facility, and the proposed plan change area are shown in Figure 24. 

 
Figure 24 Existing wastewater reticulation system 

4.1.2 Pump Stations 
Currently two pump stations are required to convey Rongotea’s wastewater to the wastewater treatment facility. 
One pump station is along Severn Street on the southern side of Rongotea that serves catchment 3, and the other 
pump station is along Trent Street on the western side of Rongotea that serves the entire Village.  

The operational philosophy of the pump stations is unknown, and the pump capacity of the pump stations could 
not be ascertained. For the purposes of this high-level assessment the capacity of the Trent St pump station (to 
which the development site will discharge to) has been determined based on the capacity of the rising mains. It 
has been assumed that only one rising main from Trent St is being utilised during a normal pump cycle but that 
both rising mains can be utilised during high inflow periods. The approximate capacity of a single rising main is 
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approximately 11.5 l/s; therefore, the pump station has a maximum capacity of 23 l/s when both rising mains are 
operating.  

There is currently approximately 15 m3 emergency storage provided at the pump station. A high-level overflow 
discharging to the environment is also provided at the pump station. 

4.1.3 Wastewater Treatment Facility 
MDC have indicated that the existing facultative ponds at the wastewater treatment facility have a design capacity 
equal to a population of approximately 550 people, or 137.5 m3/day. The 2018 census population data indicates 
that Rongotea has a population of 642 people; therefore, the existing ponds are undersized for the current 
population.  

MDC is currently undertaking a wastewater centralisation project that involves conveying wastewater from various 
rural villages to Feilding’s wastewater treatment plant (WWTP). Consequently, MDC is planning to decommission 
Rongotea’s existing facultative ponds and pump Rongotea’s wastewater to Feilding from the Trent Street pump 
station. An additional pump station on the eastern side of Rongotea may be required as part of this work, as well 
as pump station upgrades. MDC have indicated that the centralisation project will accommodate projected growth, 
which includes this plan change area.  

4.2 Wastewater Model Development 
4.2.1 General 
A hydraulic model of Rongotea’s wastewater reticulation system was created with Bently’s SewerGEMS software 
to evaluate the capacity of the existing system and identify possible upgrades due to future growth within the 
proposed plan change area. The model utilises the dynamic wave routing method which takes any backwater, flow 
reversal, and pressurised flow effects into account and produces the most theoretically accurate results. For this 
investigation no flow monitoring was carried out to confirm actual wastewater demands. 

4.2.2 Pipes 
Rongotea’s existing pipe network was created with GIS data provided by MDC. Nominal diameters (DN) were 
used as the inside diameter of each pipe. The manning’s equation was used to determine the capacity of any 
gravity pipes and the Darcy-Weisbach equation in conjunction with the Swamee-Jain equation were used to 
determine the capacity of pressure pipes. A Manning’s n value of 0.012 and 0.011 were used for existing AC pipes 
and new PVC pipes respectively as per NZS 4404:2010 – Table 5.2. Lateral connections were excluded from the 
model. 

4.2.3 Nodes 
Nodes were generally created at manholes within the network. A manhole survey provided by MDC was used to 
assign lid levels to the existing manholes. Invert levels of the existing manholes were calculated from depth data 
from MDC’s GIS data. No on-site measurements were taken to validate any lid or invert levels. 

4.2.4 Catchments 
Contributing catchments were delineated from MDC’s sewer main GIS data and parcel layout data sourced from 
LINZ. The catchments were further divided into sub-catchments to distribute flow appropriately across the network. 
The number of properties counted within each catchment were used to calculate the wastewater demands in 
Section 4.3 below. For the purposes of this assessment the internal network within catchment 2 was excluded 
from the model since the network capacity in that catchment was irrelevant. Flow from that catchment was loaded 
as a baseflow.  

It should be noted that not all lots included in the catchments are developed and connected to the network, 
therefore, the wastewater demand calculated from the catchments are considered conservate but suitable for this 
investigation. 
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4.2.5 Pumps 
Severn St Pump Station 
MDC indicated that there are currently two submersible pumps installed at the Severn Street pump station. Actual 
pump performance curves were not available, therefore the capacity of the pump station has been estimated as 
10 l/s from pump curves sourced from the supplier. However, for the purpose of this investigation it has been 
assumed that a constant flow of 4.2 l/s, as per Table 12, is being pumped to the gravity network of catchment 1. 
Invert levels were estimated from drawings and GIS data provided by MDC.  

Trent St Pump Station 
MDC indicated that there are currently two submersible pumps installed at the Trent Street pump station. Actual 
pump performance curves and flow meter data were not available. Pump performance curves sourced from the 
supplier however indicated that the capacity of the pump station is in the order of 23 l/s assuming both rising mains 
are operating concurrently. Invert and operational levels were obtained from drawings and GIS data provided by 
MDC. The levels provided by MDC indicated that the pump station is roughly 6 m deep. 

4.3 Wastewater Demand 
Peak flows were calculated using design parameters, as per the latest version of MDC’s Engineering Standards 
and NZS 4404:2010 (refer Section 1.4 of this report). For the purpose of this assessment, these peak flows were 
used as the basis to evaluate Rongotea’s existing and proposed future wastewater infrastructure. 

There are no significant commercial/industrial wastewater users in Rongotea. Therefore, it has been assumed that 
all properties are residential type users, except for the Rongotea School. Based on previous investigations 
completed by GHD a wastewater demand of 30 litres/child/school day have been assumed. 

A summary of Rongotea’s existing and future peak wet weather flows are shown in Table 12 below. The table 
indicates that currently Rongotea has a PWWF of 16.53 l/s and that future PWWF is estimated to be 24.31 l/s. 

Table 12 Summary of Rongotea’s wastewater demand 

Catchment No of Properties ADWF (l/s) PDWF (l/s) PWWF (l/s) 

Catchment 1 150 1.460 3.650 7.300 

Catchment 2 103 1.003 2.506 5.013 

Catchment 3 82 0.842 2.106 4.211 

Existing Rongotea 335 3.305 8.262 16.525 

New Subdivision 160 1.557 3.894 7.787 

Total (Future Rongotea) 495 4.862 12.156 24.312 

Table Notes: 1. A population of 2.9 people per property were used to calculate total population 
  2. An average daily consumption of 290 l/p/d were used to calculate ADWF 
  3. Dry weather peaking factor of 2.5 were used 
  4. Inflow and infiltration factor for wet weather of 2 were used 

5. Catchment 3 includes Rongotea School 

The above flows were used in the hydraulic analysis discussed below to evaluate the capacity of the existing 
wastewater network during PWWF. 

4.4 Wastewater Capacity Evaluation 
The design criteria used to evaluate the capacity of the existing reticulation network and sizing of the proposed 
reticulation network includes the following: 
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– MDC ESLD does not allow any surcharging within the network during PWWF scenarios 
– Minimum grades for self-cleansing as per Table 4.1 of MDC ESLD 
– Minimum self-cleansing velocities at full flow of 0.7 m/s and maximum velocities of 3 m/s 
– A minimum of 4 hours of storage capacity equivalent to 2 x ADWF above the high-level alarm 

The following scenarios were investigated to evaluate the capacity of the existing network and sizing of the 
proposed reticulation network: 

– Scenario 1 – Rongotea existing PWWF (16.53 l/s) 
– Scenario 2 – Rongotea future PWWF (24.31 l/s) – Gravity and rising main 
– Scenario 3 – Rongotea future PWWF (24.31 l/s) – Gravity, LPS, and rising main 

A description of the above scenarios and the results are further discussed below. 

4.4.1 Existing System Evaluation 
Gravity network 
The proposed plan change area is adjacent to existing Catchment 1 as shown in Figure 24. Due to the nature of 
the topography of the area falling predominantly to the west, the most suitable location to connect the proposed 
plan change area to the existing reticulation network is at the intersection of Trent Street and Severn Street as 
shown in Figure 25 below. 

 
Figure 25 Proposed connection to existing wastewater network – Plan view 

The existing reticulation network at this location is a DN200 AC main. The slope of the main directly downstream 
of the proposed connection point is approximately 1:250 or 0.4 % and has a capacity of 24 l/s. Flow from the 
majority of Catchment 1 and Catchment 3 are flowing through the pipe at the proposed connection point. For 
scenario 1, the total PWWF flowing through this point is 11.5 l/s which is less than the capacity of 24 l/s. A profile 
indicating the HGL and capacity of the existing system upstream and downstream of the proposed connection 
point is shown in Figure 26 below. 
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Figure 26 Existing wastewater network – Profile view 

Trent Street Pump Station 
Currently there is approximately 15 m3 emergency storage at the Trent Street pump station. The provided storage 
is currently not compliant with MDC’s ESLD which requires an emergency storage of approximately 95 m3 at 
ADWF as per Table 12. However, MDC is planning to provide an additional 80 m3 of emergency storage as part of 
the wastewater centralisation project. 

The pump station has an assumed capacity of approximately 23 l/s. For scenario 1, as indicated in Table 12, 
Rongotea has a PWWF of 16 l/s which is less than the approximate capacity of the pump station of 23 l/s. This 
indicates that the Trent St pump station currently has sufficient capacity. 

4.4.2 Proposed System Evaluation 
Generally, the wastewater reticulation within the plan change area has been sized to minimise the pipe size while 
maintaining minimum grades and self-cleansing velocities. The reticulation layout follows the roading layout and 
any changes to the roading layout will affect the layout of the reticulation network and may affect the levels, 
gradients, and therefore pipe sizing. Due to the topography of the area generally being lower than the existing 
developed area, a new pump station and rising main will be required to service the plan change area. 

The following two options to service the proposed plan change area have been considered: 

– Scenario 2 – A gravity network on either side of the Ruivaldts / Walsh drain discharging to a new pump station 
– Scenario 3 – A gravity network on the eastern side of the Ruivaldts / Walsh drain and a low-pressure sewer 

(LPS) system on the western side of the drain 

The proposed reticulation network for scenarios 2 and 3 of the plan change area is shown in Figure 27 below. 
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Figure 27 Proposed wastewater reticulation network 

As shown in Figure 27 above, the gravity mains are all DN150 mains laid at the minimum grade of 1:150. As 
discussed with MDC during the 30 June workshop, the gravity main does not allow for further expansion of the 
residential zone to the south. That is, the depth and size of the gravity main with the plan change area is based on 
the plan change area only.  

The proposed location of the new pump station is on the eastern side of the Ruivaldts / Walsh drain. From the 
pump station a new DN100 rising main is required up to the proposed connection point at the intersection of Trent 
Street and Severn Street. 

For scenario 2, properties on the eastern and western side of the stream crossing are serviced via DN150 gravity 
mains. The gravity network from the west need to cross underneath the Ruivaldts / Walsh drain, consequently 
resulting in a deep network and a new 8-9 m deep pump station. A profile along the western gravity line including 
the pump station is shown in Figure 28 below. This assumes a 1 m minimum separation below the drain.  

 
Figure 28 Western gravity sewer and pump station long section (scenario 2) 
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For scenario 3, it is proposed that the properties on the western side of the stream be serviced via a low-pressure 
sewer (LPS) system. LPS systems are alternatives to conventional gravity systems and have advantages in areas 
with technical constraints such as liquifiable land, rolling terrain, or downstream network capacity constraints.  

A LPS system typically includes the following elements: 

– Grinder pumping units and chambers (installed on each property) 
– Boundary kits located at the legal boundary 
– Property discharge lines that connect the pumps to the boundary kits 
– Control/alarm panels that controls the operation of the pumps 
– A pressure pipe network typically consisting of small bore mains, isolation valves, flushing pits, and air 

release valves 

Palmerston North City Council requires that the boundary kit and pressure network be owned by the Council while 
the property owner is responsible for the property discharge lines and all parts of the system upstream of the 
boundary kit. It is expected that MDC would also adopt this ownership approach. 

Since the LPS system does not rely on gravity to dictate invert levels, the new pump station will be shallower 
(approximately 5-6 m deep) than the pump station of scenario 2. A profile along the eastern gravity line including 
the pump station is shown Figure 29 below. 

 
Figure 29 Eastern gravity sewer and pump station long section (scenario 3) 

For both scenarios, the emergency storage required at the new pump station is 45 m3 based on a future ADWF of 
1.6 l/s as per Table 12. Various layouts are possible to configure the pump station and emergency storage 
structure. As an example, a DN 2050 storage tank 14 m long has a capacity of approximately 45 m3 and may fit 
into the road reserve. Alternatively two DN 2050 storage tanks 7 m long can be used, which would require a 
portion of a proposed lot to be used. 

Existing Network 
Based on a total of 160 lots, the PWWF from the proposed plan change area for scenario 2 and scenario 3 is 
7.8 l/s. Therefore the total flow at the connection point (intersection of Trent St and Severn St) to the existing 
gravity network is 19.3 l/s, which is less than the capacity of the existing system of 24 l/s. This means that the 
existing receiving wastewater system has sufficient capacity to convey PWWF from the proposed new 
development to the Trent Street pump station. A profile indicating the HGL and capacity of the existing system 
upstream and downstream of the proposed connection point is shown in Figure 30 below. 

DN150 eastern 
gravity sewer 

New Pump Station 
5-6 m deep 
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Figure 30 Existing wastewater network with future flows – Profile view 

Trent Street Pump Station 
As indicated in Table 12, the proposed future PWWF of Rongotea for scenario 2 is 24.3 l/s which exceeds the 
capacity of the existing pump station of 23 l/s by 1.3 l/s assuming both rising mains are operating. Although peak 
flows under Scenario 3 would likely be reduced due to the lower peaking factors in LPS systems, due to the small 
number of properties the peak flow would only be expected to decrease by 0.3 l/s. The peak flow under both 
scenarios has therefore been assumed gravity to be conservative.  

By assuming a future storage volume of 95 m3, it will take approximately 20 hrs to fill up the storage during PWWF. 
PWWF typically only lasts a couple of hours, therefore it is not anticipated that any additional storage or upgrades 
to the pump station will required due to future flows from the plan change area. 

4.5 Summary 
From the investigations carried out as part of this report, it has been concluded that: 

– The existing wastewater treatment facility does not have sufficient capacity for the existing population. 
However, MDC is planning to pump Rongotea’s wastewater to Feilding, therefore eliminating the need to 
upgrade the existing wastewater treatment facility.  

– The provided storage of 15 m3 at the Trent Street pump station is not compliant with MDC’s ESLD which 
requires an emergency storage of 95 m3. However, MDC is already planning to supplement the existing 
storage with an additional 80 m3 as part of the centralisation project. 

– The receiving wastewater gravity network has sufficient capacity for the additional demand from the proposed 
plan change area. 

– Due to the topography of the area generally being lower than the existing residential area, a new pump station 
and rising main will be required to service the plan change area in addition to a conventional gravity system. 

– The plan change area can be serviced via the following two options: 
• Option 1 – A gravity system on either side of the Ruivaldts / Walsh drain. The bottom of the drain is the 

catchment low point which makes servicing of the properties on the western side of the drain via gravity 
expensive due to deep trenches. This option will also require a deep pump station (approximately 8-9 m 
deep). 

• Option 2 – A gravity system on the east of the drain and a LPS system on the west of the drain. A LPS 
system is an alternative to conventional gravity system and will allow for a shallower network, but 
requires the property owner to take ownership of some of the components of the system.  

In order to service the plan change area it is recommended that: 

– The plan change area be connected to the existing reticulation network at the intersection of Trent Street and 
Severn Street. 

– Due to technical constraints of the area the properties on the western side of the Ruivaldts / Walsh drain be 
connected to the new pump station via a LPS system instead of a conventional gravity system. 

DN200 at 1:250 
Flow 19.3 l/s 

Capacity 24 l/s 

Proposed 
Connection Point 

Incoming Flow 7.8 l/s 
DN200 at 1:100 
Flow 11.24 l/s 
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– A conventional gravity system be provided to service the properties on the eastern side of the stream 
crossing.  
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5. Conclusions and Recommendations 
5.1 Conclusions 
The high-level three waters servicing assessment shows that servicing the private plan change area is feasible. 
Conceptual three waters network layouts are provided in Appendix A.  

Stormwater 
The 200-year flood modelling shows areas of inundation on the site are primarily located around Horizons’ 
Ruivaldts and Campbells Drains. This likely provides much needed floodplain storage for Horizons’ Te Kawau 
drainage scheme. Two overland flow paths were also predicted in the plan change area, but these can be 
managed through the stormwater servicing of the site.  

The general stormwater approach includes intercepting and diverting overland flows generated upstream of the 
plan change area and conveying stormwater runoff from the site to centralised treatment and attenuation facilities 
before discharging to the Campbells or Ruivaldts Drains. On the east side of the Ruivaldts Drain, runoff is 
conveyed via kerb and channel and a piped reticulation network to the adjacent site that has been identified for 
stormwater use. A combined wetland and attenuation pond facility can provide treatment of the first flush and 
attenuation during larger storm events, before discharging to the Campbells Drain. West of Ruivaldts Drain, runoff 
is directed to raingardens which provide treatment and attenuation, before discharging to the Ruivaldts or 
Campbells Drain. Loss of floodplain storage due to the combined wetland and attenuation facility will require 
additional earthworks in the land identified for stormwater use, whilst considering the implications on the existing 
natural inland wetland along the Campbells drain. A second option involves relocating the combined wetland and 
attenuation facility at least 100 m away from the existing natural inland wetland. Although this second option 
removes the non-complying activity, it also does not provide the same opportunity as Option A does to enhance 
and restore the existing wetland.  

Potable Water 
The general water servicing approach includes providing DN100 mains with rider mains along the proposed road 
reserves. The roading layout provides a ring main layout, allowing for sufficient interconnectivity. New connections 
to the existing reticulation network are required at the intersection of Trent Street and Severn Street and at the 
intersection of Banks Road and Severn Street, with a minor upgrade required at Trent Street. The existing 
reticulation system is not compliant with SNZ PAS 4509 for a commercial (FW 3) fire classification, and an 
upgrade to the pump system will be required. 

Wastewater 
The general wastewater servicing approach includes provision of a DN150 gravity system on the eastern side of 
the stream crossing and either a gravity or LPS system on the western side of the drain. The area on the western 
side is going to be challenging to service with the conventional gravity system due to deep excavations. A new 
pump station and rising main is required due to the general topography of the area being lower than the existing 
residential area. The rising main can connect to the existing reticulation at the intersection of Trent Street and 
Severn Street. 

5.2 Recommendations 
Recommendations for 3 waters servicing of the plan change area are presented in Sections 2.6, 3.5 and 4.5 of this 
report.  

The following next steps are recommended to support the design of the three waters infrastructure in the plan 
change area:  

– The concept design presented herein be revisited and further developed based on the future scheme plan 
and associated earthworks, lot yield, impervious area assumptions, etc.  
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– Geotechnical investigation be carried out to support design of wetland and attenuation facility and 3 waters 
infrastructure for the development. 

– Engagement with MDC to confirm design storm profile to be used for the attenuation pond. 
– Engagement with Horizons to confirm floodplain recontouring and potential realignment of part of the 

Campbells Drain (if required). 
– The existing water pumps be upgraded to produce an additional pressure of at least 380 kPa at the start of 

the reticulation system. This will ensure that all current and future fire flow requirements are met. 
– The upgrades to the water pumps be investigated during the next replacement cycle, which is due within the 

next 5 to 10 years. 
– A LPS system be used to service the properties on the western side of the stream crossing instead of using a 

conventional gravity system to decrease the depth of the gravity mains. 
– The Rongotea to Feilding centralisation scheme be completed prior to connection of any properties to the 

existing network.  
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Appendices 
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Appendix A  
Conceptual Three Waters Layout 
Drawings 
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East Cape Consulting Limited 

121 Lane Road 

Havelock North 

Hastings 4130 

Kim Anstey 

The Property Group  

PO Box 49 

NAPIER 4140 

 

14 July 2022 

Issued via email: kanstey@propertygroup.co.nz 

 

Dear Kim 

RURAL TO RESIDENTIAL PLAN CHANGE – RONGOTEA 

East Cape Consulting (ECC) Limited has been engaged by the Te Kapiti Trust (‘the Proponent’) to 
assess the transportation effects of rezoning of approximately 21ha of land in Rongotea from Rural 2 
to Village. We are pleased to present our assessment as follows. 

 

 

1. SITE LOCATION 

Rongotea is an established rural village in the Manawatu. By road it is located approximately 20km 
from Palmerston North, 12km from Sanson, 15km from Ohakea Air Base (between Sanson and 
Bulls), and 18km from Fielding. The location of the village at a district level is shown as Figure 1. 
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Figure 1 – Site Location (Base Map Source: Open Street Maps) 

The subject site is located at 14 Banks Road on the southern side of Rongotea. As shown on Figure 2 
below is it generally bounded by established residential activities to the north, farmland to the 
south-west and east, and recently approved subdivisions to the south-east.  

 

Figure 2 – Site Context (Base Map Source: Manawatu District Council (MDC) Maps) 
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The site has an area of approximately 21 hectares (ha). It is zoned Rural 2 in the Manawatu District 
Council (MDC) District Plan. The adjacent urban area of Rongotea is zoned Village. 

The Proponent also owns the adjoining property to the southwest which is available for stormwater 
management, as shown later as Figure 15. 

 

 

2. EXISTING TRANSPORTATION ENVIRONMENT 

2.1 Road Hierarchy 

Rongotea Road is the primary transport corridor in Rongotea. It is classified as a Minor Arterial road 
in the MDC roading hierarchy. It runs from State Highway 1 (SH1) in the west to Longburn Rongotea 
Road in the east. Longburn Rongotea Road carries on southeast to meet State Highway 56 (SH56) on 
the outskirts of Palmerston North.  

Green Road, which links Rongotea Road to State Highway 3 (SH3), is also classified as a Minor 
Arterial road. These roads are shown below as Figure 3. 

 

Figure 3 – District Road Network (Base Map Source: Open Street Maps) 

Through Rongotea village, Rongotea Road becomes Thames Street for a length of approximately 
1.2km. It retains its Minor Arterial road status. Other roads in Rongotea including Trent Street, 
Severn Street, Mersey Street and Banks Road are classified as local roads. The local transport 
network is shown as Figure 4 below. 
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Figure 4 – District Road Network (Base Map Source: Open Street Maps) 

 

2.2 Road Network Form 

The subject site has frontage of approximately 240m to Banks Road. Along the site frontage Banks 
Road has a legal width of 20m and carriageway width of approximately 6m with grass berms and 
roadside drains on both sides. It provides one traffic lane in each direction and is marked with a 
painted centreline and delineated with edge marker posts.  

The posted speed limit on Banks Road as it approaches Rongotea is 100 km/h. This changes to 
50km/h at the established residential area, approximately 50m to the south of the Severn Street 
intersection. Views of Banks Road are shown as Figure 5 and 6 below. 

 

Figure 5 – Banks Road, viewed looking north (site on left) 
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Figure 6 – Banks Road, viewed looking south (site on right) 

Banks Road is straight and flat in this area and there are no impediments to achieving appropriate 
sight distance along the site frontage. The Safe Intersection Sight Distance required by Austroads1 in 
a 100 km/h environment is 248m and this can be met at any location along the Banks Road frontage. 

Banks Road changes to Mersey Street as it moves north into Rongotea. It meets Severn Street at a 
Give Way controlled four-leg intersection, where Mersey Street has priority. 

The subject site also abuts the southern end of Trent Street. Trent Street has a legal width of 20m 
(which is along the length of the site frontage).  It has a sealed carriageway width of 4.0m to 4.5m, 
no pavement markings, wide grass berms, and roadside drains on both sides. 

Trent Street provides for two-way traffic movement but is formed to less than a typical two-lane 
carriageway width. The existing formation width would require a degree of courtesy behaviour when 
drivers meet travelling in opposite directions. This could involve using localised widening around 
driveways or the grass berms to move past each other. 

Trent Street meets Thames Street at a Give Way controlled four-leg intersection, where Thames 
Street has priority. Trent Street and Thames Street operate with a 50 km/h posted speed limit. 

Views of Trent Street are shown below (noting that it was undergoing maintenance at the time these 
were taken in June 2022). 

 
1 Austroads – Guide to Road Design: Part4A Unsignalised and Signalised Intersections 



22-0096 Rongotea TAR 220714.docx  P a g e  6 

 

Figure 7 – Trent Street, viewed looking north past Severn Street 

 

 

Figure 8 – Trent Street, viewed looking south past Severn Street (site at end) 

The site also has access to the southern side of Thames Street via Witham Street (which is 
unformed). This corridor is approximately 10m wide and formed as an unsealed driveway. 

 

2.3 Existing Traffic Volumes 

Existing daily traffic volumes in the local and wider areas were sourced from Waka Kotahi databases 
and the Mobileroad website (which references Council asset management information). 

Figures 9 and 10 below present existing daily volumes on roads in the wider and local area (in two-
way vehicles per day, vpd). Figures 11 and 12 presents estimated peak hour volumes (in two-way 
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vehicles per hour, vph). These estimates assume that the peak hour volume accounts for 10% of the 
daily volume. 

 

Figure 9 – Existing Daily Volumes (Wide Area) 

 

 

Figure 10 – Existing Daily Volumes (Local Area) 
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Figure 11 – Estimated Peak Hour Volumes (Wide Area) 

 

 

Figure 12 – Estimated Peak Hour Volumes (Local Area) 

The Figures show that the State Highway network is carrying between 5,600 vpd and 15,000 vpd at 
various points. Rongotea Road has an existing daily volume of 1,040 vpd at its western end. This 
increases to 1,200-1,800 vpd in Rongotea. Banks Road carries 500 vpd and Trent Street has an 
existing volume of 100 vpd. 
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Peak hour volumes on the State Highway network range from 560 vph to 1,500 vph (two-way). 
Locally in and around Rongotea volumes reach up to 184 vph. The typical carrying capacity of a 
traffic lane is upward of 900 vph each way. On that basis, all roads in the local and wider area are 
operating within their carrying capacities. 

 

2.4 Road Safety  

The road safety history of the area was reviewed using the Waka Kotahi Crash Analysis System (CAS). 
A search was undertaken for the entire village area (including the site frontages) for the five-year 
period 2017 to 2021 (and including any available data from 2022). 

The search revealed five crashes, three of which resulted in minor injury and two that resulted in no 
injury. The location of the crashes and the factors involved are summarised as follows. 

At the Mersey Street/Severn Street intersection: 

 One single vehicle loss of control crash involving a southbound vehicle. The crash was 
attributed to speed and alcohol. The crash did not result in injury. 

At the Mersey Street/Thames Street roundabout: 

 Two minor injury crashes involving drivers failing to give way to a vehicle approaching from 
their right. 

 One single vehicle loss of control crash that did not result in injury. The crash was attributed 
to driver intoxication. 

At the Thames Street/Tyne Street intersection: 

 One crash involving a driver failing to give way to a cyclist travelling along Thames Street. 
The crash, which resulted in a minor injury, was attributed to driver distraction. 

Overall, the crash history does not point to any underlying issues with the existing road network in 
Rongotea. Full CAS outputs are included as Attachment 1. 

 

2.5 Walking and Cycling 

Generally, roads in Rongotea either have no formal footpaths or footpaths on one side of the road 
only. Cyclists share the road carriageway with general traffic. 

The existing footpath network around the site includes paths on: 

 The southern side of Severn Street for its full length; and 

 The eastern side of Banks Road from Severn Street northwards; 

There are no footpaths on Trent Street or on Banks Street to the south of Severn Street.  

Examples of existing paths are shown as Figure 13 and Figure 14 below. 
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Figure 13 – Footpath Example 1 (Thames Street) 

 

 

Figure 14 – Footpath Example 2 (Severn Street) 

 

2.6 Public Transport 

Rongotea is not currently served by any public transport routes. 
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3. DEVELOPMENT PROPOSAL 

3.1 Land Use 

The proposed rezoning of the land would enable an estimated 160 to 180 residential lots. These 
would range in size from 500 square metres (sqm) to 1,500 sqm. The draft Urban Design Framework 
for the area is shown below as Figure 15. 

 

Figure 15 – Proposed Urban Design Framework (Prepared by The Property Group) 

 

3.2 Transport Network  

The transport network has been planned to integrate with the existing network in Rongotea, provide 
permeability for walking and cycling, support the servicing needs of the area (such as rubbish 
collection and future public transport), and to provide convenient travel routes for people travelling 
in all directions. 

The proposed vehicular transport network connects to the existing network at two points: 

 A continuation of Trent Street; and 

 A new priority-controlled T-intersection on Banks Road. 

The opportunity for future connectivity west and south into adjacent land is also protected, should 
there be a need to connect to these areas in future. These links are proposed to have a 20m wide 
legal corridor (Street Type 1). 

Pedestrian and cycle connectivity is provided via these main connections and via the Whitham Street 
corridor, an additional link to Banks Road. Although it is outside the Plan Change area, there is also 
potential to connect via the wetland to Sterling Lane. 

Links like this for pedestrian and cycle movement contribute to shorter walking and cycling distances 
to the centre of the village and destinations such as the local school. They also offer connections that 
can be used to form loops for local recreational use. 
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A supporting network of local roads (Street Type 2 and Street Type 3) is proposed in a generally grid-
based formation. This network has been designed to provide vehicle access to all lots, a high degree 
of walking and cycling permeability, and a practical route for rubbish collection vehicles without 
reliance on reversing. The network of Street Type 1 roads would also be compatible with public 
transport vehicles should these services come in future. 

The ‘Active Mode and Green Street’ is intended to prioritise walking and cycling with features 
including a shared off-road path and management of direct property access to minimise interactions 
with vehicles. Indicative cross-sections are discussed in further detail in Section 5.1. 

 

 

4. TRIP GENERATION AND DISTRIBUTION 

The distribution of trips has been assessed using data from the 2018 Census. This data captures what 
proportion of people in the Awahuri area (the Statistics New Zealand area unit covering Rongotea 
and the surrounding area) travel for work or school and where they travel to. It also captures the 
mode people used to travel.  

Detailed statistics are included in Attachment 2. The most popular destinations were Awahuri 
(staying in the local area) with 39%, Palmerston North Central with 8%, and Fielding Central with 8% 
also. Driving a private car or a company car was the most popular mode of travel (54%), followed by 
being a passenger in a car (18%) or working at home (17%). 

Typically, rural residential properties are assessed with a daily trip generation rate of 10 vehicle 
movements per lot. This is the rate recommended in the MDC Engineering Standards for Land 
Development2. Suburban households are typically assessed at around 8 vpd/lot. 

A lower vehicle trip rate is considered appropriate in this case for three reasons. Firstly, Census data 
indicates that 39% of people living in the Awahuri area remained in the local area for work or school. 
Secondly, only 54% of people in Awahuri who travelled to work or school did so as a car driver. 
Thirdly, Rongotea is a small village where everything is accessible within a walk of 10-15 minutes. 
This creates high potential for walking, cycling and other active modes as a means of getting to 
school, the local shops, church, or social activities.  

For all these reasons, the 10 vpd/lot standard rate has been adopted as a demand for trips (of all 
modes) and the expected vehicle mode share (54%) has been applied to get the expected number of 
vehicle trips. This means that 180 lots are expected to generate demand for 972 vpd including 97 
vph during the peak hours of the day. 

This expected number of trips was assigned to the most likely route to/from each area identified in 
the Census data. Where multiple route options were available of similar time and/or distance the 
trips were shared across each route. The assessed routes are shown in Attachment 2.  

In terms of access into and out of the Plan Change area, drivers were assumed to use the shortest 
route to/from their destination. Given the higher proportion of travel demand to the east compared 
to the west, this results in Banks Road being used more than Trent Street. 

Figure 16 below shows the resulting estimates of additional vehicle movements (vpd) on roads in the 
wider area. Figure 17 shows the same analysis for the peak hour (vph). Figure 18 presents the 
percentage change (which is the same for both the daily and peak hour analyses). Cumulative total 
volumes are also presented in Attachment 3. 

 
2 Section 3.3.3.2 



22-0096 Rongotea TAR 220714.docx  P a g e  13 

 

Figure 16 – Expected Plan Change Daily Trips, Wider Area 

 

 

Figure 17 – Expected Plan Change Peak Hour Trips, Wider Area 
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Figure 18 – Expected Plan Change % Change (Daily and Peak), Wider Area 

These Figures show that on the State Highway network, the rezoning would add: 

 38-44 vpd to SH1 (a change of less than 1%); 

 124 vpd to SH3 (a change of 1.2%); and 

 170 vpd to SH56 (a change of 7%). 

These changes correlate to peak hour increases of 3-17 vph, which is at most one additional vehicle 
in either direction every three minutes, on average. The addition of this level of traffic is not 
expected to generate any noticeable effects on these State Highways. 

Similarly, the changes on the Minor Arterial routes of Rongotea Road (4-7%), Green Road (7%) and 
Longburn Rongotea Road (7%) are not expected to generate adverse effects. The cumulative daily 
volume on these roads remains below 2,600 vpd which is well within their capacity. 

Figure 19 below shows the resulting estimates of additional vehicle movements (vpd) on roads in the 
local area and in the Plan Change area itself. Figure 20 shows the same analysis for the peak hour 
(vph). Figure 21 presents the percentage change (which is the same for both daily and peak hour 
analyses). 
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Figure 19 – Expected Plan Change Daily Trips, Local Area 

 

 

Figure 20 – Expected Plan Change Peak Hour Trips, Local Area 

 



22-0096 Rongotea TAR 220714.docx  P a g e  16 

 

Figure 21– Expected Plan Change % Change (Daily and Peak), Local Area 

Locally, the primary transport corridors in the Plan Change area are expected to carry in the order of 
360-610 vpd each. Existing roads within Rongotea including Trent Street, Banks Road, Mersey Street 
and Rongotea Road could also see increases in this range.  

The cumulative daily volume on these roads (presented in Attachment 3) remains below 2,400 vpd 
which is well within the capacity of the road. 

The effects of increased volumes on individual roads are discussed in Section 5.2 of this report. 

 

 

5. INFRASTRUCTURE REQUIREMENTS 

5.1 Internal Road Cross-Sections 

A three-level road hierarchy is proposed as shown earlier on Figure 15. The road types are: 

 Street Type 1 (20m legal width); 

 Street Type 2 (15m legal width); and 

 Street Type 3 (15m legal width). 

Indicative cross-sections for the first two road types are shown below as Figure 22 and Figure 23. 
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Figure 22 – Proposed Cross-Section, Street Type 1 

 

 

Figure 23 – Proposed Cross-Section, Street Type 2 

The Type 1 cross section provides a 20m road reserve width and meets the MDC3 requirements for a 
Residential / Village Street serving more than 20 dwellings, it also meets NZ4404 (Figure number 
E13)4. It incorporates a services/landscaping berm along both boundaries, with a shared path along 
one side and pedestrian path along the other; it also provides sufficient width for recessed parking if 
preferred. The total seal width of 11m meets the MDC standard where recessed parking laybys are 
provided. 

The Type 2 cross section provides a 15m road reserve width. It is similar to the Residential / Village 
Street Cul-de-sac serving less than 12 dwellings, it also meets NZ4404 (Figure number E12)5. There is 
adequate width for a services/landscaping berm along both boundaries, a pedestrian path on each 
side and on-street parking on the carriageway. The proposed seal width does not meet the MDC 
standard however the carriageway is consistent with the Type 1 cross section (and NZS4404) and 
slightly wider than comparable streets within Rongotea. 

 
3 Table 3.1 of the Manawatu District Council Engineering Standards For Land Development (dated July 2017) 
4 Table 3.2 of NZS4404:2010 Land Development and Subdivision Infrastructure 
5 Table 3.2 of NZS4404:2010 Land Development and Subdivision Infrastructure 
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The Type 3 cross section (not shown above) is intended to provide consistent 15m road corridor but 
with diminished vehicle provisions. Its purpose would be to provide for localised property access and 
the movement of pedestrians and cyclists, without enabling through movement for vehicles. 
Indicative locations of where these breaks in the vehicle network could be located are shown on the 
Urban Design Framework (Figure 15) above. 

Introducing this third cross-section typology allows the subdivision to provide a grid layout, and 
maximum permeability for pedestrians and cyclists, while channelling the broader movement of 
vehicles into a series of crescents. The connected series of crescents provides circulation route 
options for service vehicles such as rubbish collection trucks. 

The cross section would be similar to that suggested for a narrower corridor in NZ4404 (Figure 
number E116). The proposed 15m corridor provides the flexibility for the detailed features to be 
determined at subdivision stage. 

All roads in the Plan Change area are expected to carry low traffic volumes, with up to around 610 
vpd on the primary road connections. These road cross-sections can adequately provide for this level 
of use along with the movement of pedestrians and cyclists. 

 

5.2 Off-Site Infrastructure 

5.2.1 Trent Street 

The proposed Plan Change is expected to increase traffic volumes on Trent Street, between the 
subject site and Thames Street. The existing carriageway is 4.0m to 4.5m wide which will generally 
provide for one vehicle at a time. At present, if drivers meet travelling in opposite directions, they 
will need to take an option like using the grass berm or localised widening around the various 
driveways to move past each other. 

Based on existing volumes (100 vpd and 10 vph) and a one-lane bridge style probability analysis 
(which considers the volume and the length of the one-lane section), opposing drivers are likely to 
meet around one in every five times they use the road during the peak hours of the day. 

The rezoning of the subject site is expected to increase the daily volume on Trent Street from 
approximately 100 vpd to some 462 vpd (46 vph). Repeating the probability analysis with 46 vph at 
peak times indicates that drivers would essentially encounter an opposing driver every time they 
used Trent Street during the peak hours of the day. 

Therefore, to support increased use of Trent Street by light vehicles and by service vehicles such as 
rubbish trucks, it is recommended that it be widened to a two-way sealed width of 6m. 

5.2.2 Banks Road 

Banks Road is straight and flat in the vicinity of the location of the proposed new intersection. 
Measurements on site indicate that at 248m of sight distance can be achieved in both directions. 

The MDC District Plan requires sight distances of 282m at 100km/h and 113m at 50km/h for 
accessways (not intersections). This standard, and the less onerous Austroads SISD standard, can be 
met. 

Review of the expected peak hour volumes against Austroads auxiliary turn lane warrants indicates 
that right turn lane and left turn lane treatments are not required at the intersection. A standard 

 
6 Table 3.2 of NZS4404:2010 Land Development and Subdivision Infrastructure 
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Give Way controlled T-intersection with single lane approaches from all directions is therefore 
recommended. 

It expected that the new intersection would be designed at subdivision stage and be subject to 
engineering design approval by MDC. Given that no auxiliary turn lane treatments are required, the 
existing road reserve and the subject site (20m) are expected to provide adequate opportunity to 
form a suitable intersection. 

It is noted that the existing speed threshold (100km/h to 50km/h) is located in line with the northern 
site boundary. It may be beneficial in future to move this further south to bring the entire site 
frontage, and potentially the new subdivision intersections further south, into the 50km/h urban 
environment. 

Any change to the speed limit is ultimately a decision for MDC and would require a separate Council-
led process. It is recommended that the Council consider this in due course. The proposed new 
intersection on Banks Road can achieve appropriate sight distance if the 100km/h threshold remains 
in place and as such, a speed limit change is not required to enable the rezoning. 

The District Plan also contains rules regarding the separation between intersections and accessways. 
This is something that will need to be considered at subdivision stage in terms of where individual lot 
accesses are placed around the new intersection on Banks Road.  

If the speed limit is to be reduced, there could be merit in considering direct property access to 
some lots on Banks Road to create side friction and manage vehicle speeds. Alternatively, direct 
property access could be limited to the internal network only. Either option is available and can be 
determined at subdivision stage. 

 

5.3 Walking and Cycling 

To connect the subject site with key destinations in the village including shops and the school it is 
recommended that footpaths be provided: 

 On the western side of Banks Road from the southern boundary of the site to Severn 
Street; and 

 On the eastern side of Trent Street from the site to Severn Street. 

If the speed limit remains 100km/h along the Banks Street frontage a wider path should be 
considered (to approximately 2.5m) to provide a shared facility. This can be resolved at subdivision 
stage and there is adequate width within the road reserve to provide either. 

 

 

6. ROAD SAFETY 

The CAS search at Section 2.4 does not suggest any underlying issues with the road network. The 
Plan Change has provided for a multi-modal transport network and included safety features such as: 

 Avoiding long straight sections of road where speeds could be high; 

 A shared user path with managed vehicle access to adjacent properties to minimise conflict 
points; and 

 Allowing for service vehicles such as rubbish trucks to move through the area without 
reliance on reversing or three-point turns. 
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Residential growth within the Plan Change area will add new vehicle, pedestrian and cycling activity 
to the network. Specific infrastructure upgrades have been recommended to support this, including 
widening of Trent Street and new sections of footpath. 

Internally, the Plan Change area has been designed to provide space for all modes, to minimise 
potential conflict points, and to manage vehicle speeds. All new roads and intersections will also be 
subject to design approvals by MDC. 

Overall, it is expected that the on and off-site infrastructure can appropriately support the expected 
additional demand. 

 

 

7. PARKING 

It is expected the Plan Change area would have the same parking provisions that apply to the 
existing Village zone. Noting that there are now no minimum parking requirements, in line with the 
direction set by the National Policy Statement on Urban Development (2020). 

In general terms, the proposed lot sizes are more than adequate to provide on-site parking and the 
proposed cross-sections also provide on-street parking which can be used to meet both resident and 
visitor demand. 

 

 

8. PUBLIC TRANSPORT 

If public transport services were to be introduced to Rongotea in future, they could be 
accommodated on the ‘Street Type 1’ corridors.  

The layout of the Plan Change network with connections to Trent Street and Banks Road enables a 
circulation route around the Village. The entire Plan Change area is within a short walk of the ‘Street 
Type 1’ network and would therefore be within a short walk of any such services in future. 

 

 

9. SUMMARY AND CONCLUSIONS 

This TAR has described and assessed the potential transportation effects arising from the proposed 
rezoning of approximately 21ha of land on the southern side of Rongotea. The rezoning would 
change the land from its existing Rural 2 to Village zoning. 

A multi-disciplinary design team has developed the proposed urban design framework which would 
yield an estimated 160 to 180 residential lots, ranging from 500 sqm to 1,500 sqm in size.  

An indicative transport network has been designed including three cross-section typologies to 
support the movement of vehicles, pedestrians, cyclists, and servicing vehicles. This network is 
designed to integrate with the existing network in Rongotea and provide a low-speed and active 
mode friendly environment within the Plan Change area. 

Analysis of expected trip generation and distribution indicates that the surrounding State Highway 
network and the MDC arterial network has adequate capacity to accommodate expected increases 
in demand. 
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This assessment has identified the need for the following infrastructure improvements:  

 Widening of Trent Street (between the site and Thames Street) to 6m to provide for two-
way traffic movement; 

 A priority-controlled T-intersection on Banks Road; 

 A footpath on the western side of Banks Road from the southern boundary of the site to 
Severn Street; and 

 A footpath on the eastern side of Trent Street from the subject site to Severn Street. 

 

It is also recommended (although not essential to enable the rezoning) that Council considers 
relocating the start of the 50km/h zone further south on Banks Road.  

 

 

 

Yours sincerely, 

Anna Wilkins (CMEngNZ)  

 
Principal Engineer 
East Cape Consulting Limited 
 

George Eivers (CMEngNZ, CPEng, IntPE) 
 

 
Principal Engineer / Director 
East Cape Consulting Limited 
 

Encl:  

Attachment 1 – CAS Outputs 

Attachment 2 – Census Data 

Attachment 3 – Cumulative Traffic Volumes  
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Attachment 1 – CAS Data 
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Attachment 2 – Census Data 

Awahuri Statistical Area 
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Destinations for work or school travel for people normally resident in Awahuri: 

 

 

Mode of travel for people normally resident in Awahuri: 

 

 

Destination People % of Total
Tokorangi 12 1.10%
Kimbolton North 48 4.42%
Warwick 9 0.83%
Taikorea 36 3.31%
Oroua Dows 6 0.55%
Ohakea-Sanson 24 2.21%
Awahuri 423 38.95%
Awapuni South 18 1.66%
Linton Camp 9 0.80%
Turitea 33 3.04%
Esplanade 15 1.38%
West End 12 1.10%
Takaro North 9 0.83%
Kauwhata 15 1.38%
Newbury 24 2.21%
Tremaine 75 6.91%
Papaioea North 6 0.55%
Palmerston North Hospital 15 1.38%
Milson South 9 0.83%
Fielding Central 87 8.01%
Bulls 12 1.10%
Marton North 6 0.55%
Kimbolton West 33 3.04%
Kimbolton South 24 2.21%
Palmeston North Airport 18 1.66%
Roslyn 18 1.66%
Palmerston North Central 90 8.29%

Travel Models % of Total
Other 1.0%
Work at home 17.0%
Drive private car 45.0%
Drive company car 9.0%
Passenger 18.0%
Walk 6.0%
Bus 3.0%
Cycle 1.0%
Ferry 0.0%
Train 0.0%

TOTAL 100.0%
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Travel route options: 
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Attachment 3 – Cumulative Daily and Peak Hour Volumes 

Daily Totals 
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Peak Hour Totals 
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