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Disclaimer 

 

This engineering report has been prepared at the specific instruction of S & Z Crofts & J Williams. It 

outlines the design of the preliminary servicing for a private plan change application to rezone land for 

rural residential subdivision at Hauschilds Road, Tai Tapu. 

 

Davis Ogilvie did not perform a complete assessment of all possible conditions or circumstances that 

may exist at the site or may be constructed. Conditions may exist which were undetectable given the 

extent of the investigation on site. 

 

Davis Ogilvie’s opinions are based upon information that existed at the time of the production of the 

document. Assessments made in this report are based on the conditions found onsite, where 

observed, and current engineering best practice. No warranty is included; either expressed or implied 

that all conditions will conform to the assessments contained in this report. 

 

Davis Ogilvie has provided an opinion based on observations, site investigations, and analysis 

methodologies current at the time of reporting. The report cannot be used by any third party. The 

report cannot be used if there are changes in the referenced guidelines, analysis methodologies, laws 

or regulations. 

 

Only S & Z Crofts and J Williams, and the Local and Regional Territorial Authority are entitled to rely 

upon this engineering report. Davis Ogilvie & Partners Ltd does not contemplate anyone else relying 

on this report or that it will be used for any other purpose. 

 

Should anyone wish to discuss the content of this report with Davis Ogilvie & Partners Ltd, they are 

welcome to contact us on (03) 366 1653 or at 11 Deans Avenue, Addington, Christchurch.  
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1.0 Purpose of Report 

 

The purpose of this report is to outline the preliminary engineering design concepts which are 

considered integral to the private plan change application for rezoning to facilitate rural residential 

development at Hauschilds Road in Tai Tapu. This report should be read in conjunction with the plan 

change application prepare by Aston Consultants. 

 

This design report has been prepared to summarise: 

 

 Proposed civil engineering design for the balance stages of the Tai Tapu development  

 Existing infrastructure around the site 

 Proposed conformance to national standards, Selwyn District Council’s (SDC) policies and best 

practices relating to subdivision development, in particular: 

o Waterways, Wetlands and Drainage Guide (WWDG) 

o SDC’s Engineering Code of Practice (ECOP) 

o NZS4404:2010 – Land Development and Subdivision Infrastructure 
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3.0 Existing Infrastructure 

 

There is no existing SDC infrastructure within the site. However, there is existing gravity sewer and 

high pressure water reticulation adjacent to the site in Hauschilds Road. These are discussed further 

in Sections 5 and 7 respectively. 

 

There is no existing stormwater infrastructure within the site, however, there are road side drains in 

Hauschilds Road.  
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4.0 Earthworks 

 

All roads and ROWs in the development will be stripped of topsoil and the topsoil stockpiled in 

preparation for cutting to subgrade levels. Once stripped, the underlying material will be cut to the 

design subgrade levels. 

 

Each lot will be provided with a nominated building platform. The finished level of this is discussed 

further in Section 6. Where sections required filling or cutting to achieve the design levels, the topsoil 

will be stripped and stockpiled. Where filling is to be undertaken, it will be done in accordance with 

NZS4431:1989. 

 

The stormwater management areas, discussed in Section 6 below, will be excavated as part of the 

earthworks phase of the development. Finished surfaces will be grassed or planted as necessary. 

 

In addition to the activities listed above, common services trenches, sewer, and stormwater 

infrastructure will require excavation for installation. The trenches will be backfilled with site material 

and pit run where necessary. Minor lot regrading will also be undertaken over the majority of the 

development. 

  

Bulk earthworks for the development are expected to take approximately 3 months, excluding the 

winter period. Earthworks will be carried out in accordance with the requirements of NZS 4431:1989 

(Code of Practice for Earthfill for Residential Development), SDC and Environment Canterbury. 

 

Detailed design plans will be provided to Council during the engineering approval and Regional 

Authority consenting processes. A detailed erosion and sediment control plan and report will be 

submitted for each stage in accordance ECan’s guidelines and to SDC for approval as part of these 

processes. 
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5.0 Sewer 

 

Tai Tapu is not connected to SDC’s Eastern Selwyn Sewerage Scheme (ESSS). The current 

agreement between SDC and the Christchurch City Council (CCC) allows for a maximum annual 

volume of 90,000 m³/year with a peak flow of 7.5 l/s. There are currently 279 lots allocated for 

connections within Tai Tapu1. 

 

Based on SDC’s Engineering Code of Practice (ECOP) Section 6.4, the 279 allocated lots will have 

an average flow 1.92 l/s with a peak design flow of 9.6 l/s. This equates to approximately 60,500 

m³/year of sewerage.  

 

The applicant proposes to utilise a low pressure sewer system which will incorporate an enlarged 

onsite tank, e.g. an Ecoflow 2014iP tank. The pumps are proposed to pump only during off peak times 

and utilise the enlarged tank for storage during other times and therefore will not increase the peak 

flow from Tai Tapu. The optimal off peak time would be determined in consultation with SDC’s asset 

management team. This would ensure the peak flow aspect of SDC’s agreement with CCC is not 

breached. 

 

With the proposed addition of 16 rural residential lots the total volume discharged per year is 

approximately 64,000 m³, which is still below the volume limit mentioned above. In combination with 

the off peak pumping the proposed 16 rural residential lots would have a less than minor effect on Tai 

Tapu’s sewer reticulation. 

 

Each of the onsite tanks will discharge into a common low pressure rising main which will be vested 

as a council asset. The rising main will discharge into an appropriate gravity reticulation sewer 

manhole determined during detailed design. The onsite tanks and associated pumps will remain 

under private ownership. 

  

                                                      
1 Email correspondence with M. England, Strategic Asset Manager, Selwyn District Council on 04/02/14 & 12/02/14   
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6.0 Stormwater 

 

Stormwater reticulation and management will be designed in accordance with the Selwyn District 

Council’s Engineering Code of Practice (ECOP), the Christchurch City Council Waterways, Wetlands 

and Drainage Guide (WWDG) and engineering best practice. 

 

A hydrological model will be developed based on the SCS TR-20 method, or similar, along with hand 

calculations using the Rational Method will be used to size the stormwater management system. 

 

A discharge consent from Environment Canterbury will be gained as part of the subdivision process 

which will include construction phase stormwater along with operational phase stormwater. The 

stormwater management area is not expected to be vested with Council. 

 

The following parameters, amongst others, will be used to model the stormwater flows for the relevant 

design storms: 

 Storm reticulation design storm – 10% AEP (1/10 year event) 

 Secondary flow path design storm – 2% AEP (1/50 year event) 

 Zone: Rural residential 

 Te = 10 minutes (NZBC 2.3.2 a)) 

 Storm profile as per Figure 21-7 of WWDG (December 2011 amendment) 

 

The site is in the Halswell River catchment area, therefore all storm events up to and including the 60 

hour 2% AEP storm events will be allowed for.  

 

The pre-developed site has a Rational run-off coefficient of 0.3 due to being pastoral green field sites. 

The post-developed Rational run-off coefficient has been calculated to be 0.51. The table below 

shows the assumptions made when determining the post-developed run-off coefficient. Values for ‘C’ 

were taken from E1/VM1, Table 1: Run-off coefficients. 

 

Table 1: Average run-off coefficient (C) for post-developed site 

Post-development run-off coefficient

Area (m²) C 

Roads 1,989 0.85 

Driveways 2,103 0.85 

Building Platforms 5,840 0.9 

Landscaping 26,740 0.3 

Ponds 3,828 1 

Post-developed site run-off coefficient C 0.51 

 

  



 

 
Tai Tapu – Private Plan Change - Preliminary Services Report Page 7 
Hauschilds Road, Tai Tapu 
September 2016 

A stormwater management system, consisting of stormwater detention basins, amongst other 

devices, will be utilised to attenuate stormwater onsite back to pre-developed levels.  

 

6.1 Primary Reticulation System - 10% AEP Event 

Stormwater flows from events up to and including the 10% AEP event will be conveyed in road 

side swales, as shown in the typical cross section in Section 10. First flush treatment may also 

be required depending on Regional Consent requirements. 

 

6.2 Secondary Reticulation System - 2% AEP Event 

Stormwater up to and including the 60 hour 2% AEP flood events will be conveyed in 

secondary flow paths as shown in Sheet 101 B, Appendix 2. The road carriageway and 

roadside swales will serve as the main flow paths directing the stormwater into two proposed 

detention ponds with a combined storage volume of 2,700 m³. The preliminary depth of these 

ponds will be 700 mm with sloping sides at a grade of 1:4.  

 

This combined storage volume of 2,700 m³ will be used to attenuate stormwater run-off created 

from the proposed development of the site. This was calculated using the Rational Method as 

per E1/VM1 and comparing the pre and post developed flows for the site. This volume is 

preliminary and will be confirmed during the consenting and detailed design phases.   

 

First flush treatment ponds have also been shown indicatively on the plan. The exact size of 

these treatment areas will be confirmed during the detailed design phase should they be 

required.   

  

All works will be designed in detail and constructed in accordance with SDC requirements. Final 

details and supporting calculations will be provided as part of the engineering approval process. 

 

6.3 Flood Water Offset 

A flood risk assessment of the site was undertaken by Environment Canterbury in 2012. A copy 

of this assessment is included in Appendix 3.  

 

Historic photos from 1975, 1977, 1986, 1992, and 1994, in conjunction with ECan flood 

modelling based on 200 year and 500 year return periods for the site, indicate flood levels of 

approximately 6.4-6.9 m above mean sea level, depending on the return period.  

 

To mitigate against the risk of flooding to future dwellings, it is proposed that building platforms 

be constructed to elevate the dwellings and achieve a minimum freeboard of 0.4 m from the 

0.5% AEP event, as per Section 5.6.5 of the Selwyn District Council’s Engineering Code of 

Practice (ECOP) Table 1 for “habitable building floors”, and the Canterbury Regional Policy 

Statement (CRPS Dec. 2013).   
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The minimum finished floor level will need to be determined during the detailed design phase 

and then confirmed by SDC or ECAN as part of the subdivision consent or building consent.  

These building platforms will be approximately 900 mm above existing ground levels on site 

and will have sloping sides at a grade of 1:5. This will result in approximately 4,350 m³ of 

displaced flood water in the 200 year event. It is proposed that three off-set storage areas will 

be used to mitigate against the 4,350 m³ of displaced flood water caused by these building 

platforms, thereby continuing to provide flood water storage on site.  

 

6.4 On site soakage 

Double ring infiltrometer soakage testing was carried out on site.  Four tests were carried out; 

two tests on the topsoil in the proposed flood attenuation areas, and two tests approximately 

240 mm below the surface in the proposed detention pond areas.  An ultimate soakage value of 

23 mm/hr was measured for the site silts. These soakage rates will be allowed for during the 

detailed design phase to provide nominal onsite volume attenuation. The tests results are 

included in Appendix 4 of this report.   
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7.0 High Pressure Water 

 

The existing 100 mm uPVC main in Hauschilds Road will be utilised to provide high pressure water 

reticulation to each lot. During the detailed design phase, the layout of the mains and laterals will be 

confirmed. 

 

Fire hydrant spacing will be in accordance with SNZ PAS 4509:2008 – New Zealand Fire Service – 

Fire Fighting Water Supplies Code of Practice. 

 

Hydraulic gradients, when running at peak demand (excluding firefighting flows) will be kept below 

0.01 m/m. 

 

Submain layout will be designed in accordance with Section 7.8.5. 
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8.0 Common Services Trenching 

 

Services including water, power and telecommunications will be installed within a common services 

trench to be located generally within the berm area of the road reserve immediately adjacent to the lot 

boundaries. Specific locations will be provided following consultation with the service authorities and 

plans are to be provided for approval by Council prior to installation. 

 

Telecommunication reticulation design and supply for each stage will be undertaken by Chorus. Fibre 

optic reticulation will be installed in this subdivision.  

 

Power reticulation design for each stage will be undertaken by an approved Orion networks designer 

and installed by an approved Orion contractor.  

 

All works carried out will meet the requirements of Council and the network operators. 

  



 

 
Tai Tapu – Private Plan Change - Preliminary Services Report Page 11 
Hauschilds Road, Tai Tapu 
September 2016 

9.0 Lighting 

 

Lighting will be designed to provide a minimum of P3 luminance on vested roads and pedestrian 

areas. The lighting will be designed in accordance with AS/NZS 1158.3.1 Road Lighting – Pedestrian 

Area (Category P) lighting. LED street lighting will be provided. 
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10.0 Roading 

 

A transportation assessment has been prepared by Novo Group and is attached in the plan change 

application. It provides detail on the proposed legal and carriageway widths. 

 

The carriageway pavements will be designed in accordance with the Christchurch City Council’s 

Pavement Design Chart for the appropriate road hierarchy at the time of engineering approval. The 

ROW and roads will be designed in accordance with the Engineering Code of Practice during the 

detailed design phase.  
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11.0 Health and Safety 

 

Health and safety are of paramount importance throughout the design and construction phase of any 

construction project. During the detailed design phase, the proposed methodologies for each aspect 

of construction and the alternatives considered, along with the health and safety considerations given 

toward future operations and maintenance, will be examined in detail. 

 

In addition, a Site Specific Safety Plan (SSSP) will be prepared by the Contractor and provided to the 

Engineer and local authority for approval prior to any works commencing onsite. The SSSP will be 

treated as a live document and updated regularly by the main contractor when new hazards are 

identified. 

 

The SSSP will assist in the recording of hazard identification and management; investigation into 

incidents, including near misses; training and inducting new personnel and visitors to site; explaining 

the procedures for what to do in an emergency; and clarification of the responsibilities of each party 

with regards to health and safety on the construction site. 
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12.0 Conclusion 

 

Based on the above information we believe that there are suitable solutions to enable development of 

the applicant’s land in Tai Tapu.  

 

Stormwater will be managed and attenuated on site to pre-developed levels and flood water will also 

be managed on site to reduce the risk of affecting neighbouring properties.  

 

The constraint identified in the draft Rural Residential strategy that no further connections are 

available to CCC’s Bromley treatment plant can be managed by the use of a low pressure sewer 

system with extended duration storage tanks and off peak pumping.  

 

It should be noted that the above assessment is based on the information available at the time of 

writing and that no detailed design has been undertaken for the proposed development. We expect 

that further investigation is required to confirm the economic viability of the development based on 

current market conditions 

 

. 
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Possible Subdivision Concept 
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Sewer, Stormwater, Water, & Roading Plan 
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Appendix 3 

ECan - Flood Risk Assessment 
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Soakage Test Results 
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Equation, ft (mm/hr)

Time (Hours) For 
Horton's Depth 

Graph

Calculated Depth 
from Intgrated 

Horton's Equation 
(mm)

0 0.00 0 0.000 0 202.00 0 0.00

1 17.00 50 0.283 0.57 109.40 0.57 84.08

2 44.00 100 0.733 1.14 78.05 1.14 135.92

3 78.00 150 1.300 1.71 67.43 1.71 176.84

4 124.00 200 2.067 2.28 63.84 2.28 214.08

5 171.00 250 2.850 2.85 62.62 2.85 250.06

Initial Infiltration Rate: 202.00 mm per hour

Ultimate Infiltration Rate: 62.00 mm per hour

Horton's Decay Coefficient: 1.90 per hour

Health and safety: 

People/equipment/materials on site: Mark s and Andy B
Weather/ground conditions: Sunny
Test/photographs taken: Double Ring infiltration test ( On topsoil)

TEST 4
File 

Date: 26 July 2016 Tai Tapu - Lots 1 & 2 DP 436571
Time: 32571
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Soakage Test Using Horton's Equation

Field Data Calculated Horton's

FALLING HEAD INFILTRATION TEST RESULTS
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