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This engineering report has been prepared at the specific instruction of Egmont Dixon Limited. It outlines 

the design of the preliminary servicing for a proposed subdivision at 52 Amberley Beach Road, and 187 

Carters Road, Amberley. 

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

may exist at the site. Conditions may exist which were undetectable given the limited investigation of 

the site and have not been taken into account in the report. 

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

document. Assessments made in this report are based on the conditions found onsite and published 

sources detailing the recommended investigation methodologies described. No warranty is included—

either expressed or implied—that the actual 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 without the 

written approval of Davis Ogilvie. The report cannot be used if there are changes in the referenced 

guidelines, analysis methodologies, laws or regulations. 

Only Egmont Dixon Limited and the Local and Regional Territorial Authorities are entitled to rely upon 

this engineering report. Davis Ogilvie & Partners Ltd accepts no liability to anyone else in any way in 

relation to this report and the content of it and any direct or indirect effect this engineering report may 

have. 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 Level 1, 24 Moorhouse Avenue, Addington, Christchurch. 
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The purpose of this report is to outline the preliminary engineering design concepts which are integral 

to the proposed development at 52 Amberley Beach Road & 187 Carters Road, Amberley known as 

The Clearing. Stages 1 & 2 were covered in a previous report with this report covering Stage 3 to the 

completion of the development. This report has been prepared in support of an application for resource 

consent. 

This design report has been prepared to summarise: 

Proposed civil engineering design for the development at 52 Amberley Beach Road & 187 Carters 

Road, Amberley. 

Existing infrastructure around and within the site. 

Proposed conformance to national standards, Hurunui District Council’s (HDC) policies and best 

practices relating to land development, in particular: 

o Hurunui District Councils (HDC) Development Engineering Standards 2017. 

o CRC082988 for the discharge of stormwater from Amberley Township. 

o NZS4404:2010 – Land Development and Subdivision Infrastructure. 

o Christchurch City Councils (CCC) Waterways Wetlands and Drainage Guide (WWDG). 

The proposed development fronting Carters Road is expected to consist of 201 residential lots and a 

super lot over Stages 3 to completion. The development site is zoned Residential 1A.  

The ‘L’ shaped site is bounded to the west by Carters Road, to the north by the under-construction 

retirement village and farmland that the retirement village will replace, to the east by farmland that will 

become Stage 2 of The Clearing and rural land to the south. The total area of the site is 19.88 ha, with 

1.43 ha of that as the super lot Lot 5000. A copy of the scheme plan is attached in Appendix A and 

shown below in Figure 1. The site is legally known as Lot 2 DP 559093 and includes part of Lot 3 DP 

559093. 
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Figure 1: Proposed Scheme Plan. 

The development site is currently rural in character and grades generally to the south-east.  There are 

two existing stormwater outfalls from the southeast and east of the site via ephemeral watercourses 

through 225 Carters Road. 

There is a 300 mm Hurunui District Council (HDC) sanitary sewer main which enlarges to 375 mm where 

it joins with another 300 mm main draining through Stages 1 & 2 traversing the eastern boundary of the 

site. The sewer main follows the line of Teviots Drain. There are 150 mm HDC potable water mains to 

the west of the site on Carters Road and will be a 200 mm water main brought to the boundary of Stage 

2 of The Clearing.  Stormwater outfall is via an ephemeral watercourse to the southeast of the site known 

as Dry Gully and an ephemeral watercourse to the east of the site known as Teviots Drain. See Figure 

2 below for the location of the HDC infrastructure on and adjacent to the site and their sizes. 
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Figure 2: Existing Services  

Both HDC and service provider reticulation is available adjacent to the proposed development site. 

Figure 3 below is an extract from the Amberly Global Stormwater Discharge Consent, CRC082988, and 

shows the Dry Gully and Teviots Drain and their confluence not far from the southern boundary of the 

site. 
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Figure 3: Ephemeral Watercourses from site 

The Listed Land Use Register (LLUR) maintained by ECan, documents sites that have had potentially 

hazardous land uses according to the Ministry for the Environment (MfE) Hazardous Activities and 

Industries List (HAIL). Lot 3 DP 559093, 52 Amberley Beach Road, is listed as HAIL activity A10 - 

Persistent pesticide bulk storage or use and Lot 2 DP 559093, 187 Carters Road, is listed as HAIL 

activity G3 – Landfill sites, A8 – Livestock dip or spray race operations and I – Hazardous substance in 

sufficient quantity that it could be a risk to human health and the environment. The HAIL site on Lot 3 

DP 559093 is not on the Stage 3 + area of the site but is located within the Stage 1 area. 

To allow for the stormwater secondary flow network to function correctly parts of the site will require 

cutting, and/or filling. To establish stormwater management areas which will include first flush storage 

and attenuation both cutting and filling will be required to achieve an efficient depth of storage. Achieving 

sufficient cover over the gravity sewer network drives the design levels in some areas. See the 

preliminary drawings in Appendix C which include a proposed surface and preliminary cross sections 

for the stormwater management areas. The design surface results in net cut of material. 
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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 imported 

material where necessary. 

All earthworks will be undertaken in accordance with the requirements of NZS 4431:1989 (Code of 

Practice for Earth Fill for Residential Development), the HDC and Environment Canterbury. 

Final design, volumes, plans and an erosion and sediment control plan will be provided to Council during 

the engineering approval process for each stage of development. 

There is an existing 300 mm diameter sewer that enters the site from the northeast, joins with a 300 mm 

sewer draining through Stages 1 & 2 where it upsizes to a 375 mm and discharges to the south east 

and ultimately drains to the HDC Amberley wastewater treatment plant (WWTP). This main will be where 

sewer from the development will be directed. There is also a 150 mm sewer main running through the 

site from southwest to northeast from Carters Road, this sewer is understood to be at capacity and will 

be maintained and protected by suitable easements but not utilised for this development. Figure 4 below 

shows invert levels at manholes on the main for connection. 

Gravity sewer reticulation is proposed to be installed as nominally 150 mm diameter PVC-u SN16 pipe 

at grades of 1 in 200 or steeper for all lots. 

Conceptual design shows reticulation will comply with capacity, and cover requirements of the HDC 

Development Engineering Standard 2017 (HDC 2017) and NZS 4404:2010, but not for grade. Noting 

that the reticulation will meet minimum CCC tractive force calculations. No sewer pump stations are 

proposed. Final details and design will be provided through the engineering approval process. 
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Figure 4: Manhole Invert Levels for Connection  

Sewer demand is calculated using 2.7 people per allotment as required by the HDC Development 

Engineering Standard. 

See Table 1 below for the demand calculations. A peaking factor of 4.0 has been used to calculate the 

peak wet weather flow from the average dry weather flow as per HDC 2017. 

Table 1: Summary of Sanitary Sewer Demand 

Lots Population Equivalent 

201 543 

Flow 

l/person/day 
Average Dry Weather 

Flow [l/s] 
Average Dry Weather 

Daily Volume [l] 
Peak Wet Weather 

Flow [l/s] 

250 1.57 135,750 6.28 
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Stormwater reticulation will be designed in accordance with the HDC Development Engineering 

Standards, CRC082988 for the discharge of stormwater from Amberley Township and engineering best 

practice. Where the system cannot meet the requirements of CRC082988 discharge consent from ECan 

will be sought. 

Roof water is proposed to be discharged to ground and the remainder of the site drained via a traditional 

system of pipes and inlets to a stormwater management area. The stormwater management area (SMA) 

will be in the existing Dry Gully with additional first flush treatment adjacent to Teviots Drain for areas 

that cannot be graded back to Dry Gully. The vast majority of the site currently drains to Teviots Drain, 

this will be regraded to discharge to Dry Gully ensuring that flows to Teviots Drain are not increased 

post development even without attenuation. 

The SMA will be formed in the Dry Gully which will be dammed to form an attenuation basin prior to 

stormwater discharge from site continuing down Dry Gully. The SMA will be constructed mostly by 

bunding to form a first flush basin in the Dry Gully and to close the Dry Gully at the southern boundary 

of the site to form the attenuation basin. The stormwater management area will be sized to attenuate 

flows from the 24-hour 50-year event as required by HDC and CRC082988 for flows discharging to 

surface. Though there will likely be some infiltration to ground from the base and sides of the Dry Gully 

while it is storing water this is expected to be insignificant due to groundwater being very close to the 

invert of the gully. The gully will not be lined but will have sufficient depth of topsoil to ensure any water 

infiltrating will pass through the at least 200 mm of topsoil before discharging to ground. 

A simple rational formula calculation was carried out to estimate the attenuation volume required by 

calculating the pre and post development runoff volumes and taking the difference. Rainfall intensity 

has been taken from HIRDS version 4 to the year 2100 and RCP of 8.5. A predevelopment runoff 

coefficient of 0.25, following the New Zealand Building Code E1 has been used. The land is currently 

zoned Residential 1A, average proposed lot area is 542 m2 for the development. The post development 

imperviousness has been taken from CCC’s WWDG as the lot areas are more consistent with CCC 

zonings. Roof area of 200 m2 per lot gives 37% lot coverage. From the WWDG Residential Transition 

is expected to have 65% imperviousness and Residential Medium Density to have 80% imperviousness, 

these have been adopted for the low and medium density areas due to the average lot sizes. For 

comparison Stages 1 and 2 were calculated to have an expected imperviousness of 57.4% with a larger, 

742 m2, average lot size. 
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A composite coefficient was calculated for the development using the peak runoff coefficients from the 

CCC WWDG, the resulting coefficient was 0.52 when roof areas are considered and 0.39 when roof 

areas are excluded, See Table 3 for the composite coefficients. The coefficient including roofs was used 

to estimate total attenuation volume, conservatively assumed roof soakaways will be ineffective the 50-

year 24-hour event. The coefficient excluding roofs was used for the first flush sizing as soakaways will 

trap the first flush from roofs. 

Table 2: Composite Runoff Coefficient – Including roof areas 

Area [ha] Percentage Area Coefficient 

Lot 5000 1.43 7.2% 0.65 

Low Density 15.20 76.5% 0.56 

Green space, SMA etc 3.25 16.3% 0.25 

Total = 19.88 

Composite 0.52 

Less Roof Area 

0.910 4.6% 0.65

11.180 56.2% 0.56

3.25 16.3% 0.25
Total = 15.35 

Composite 0.39 

The total attenuation volume for the 50-year 24-hour event is 8,605 m3, see Appendix B for detail of the 

calculations. This volume does not allow for water that discharges through the course of the event to 

the downstream Dry Gully or via soak pits. This is a good estimate for the total attenuation storage 

required to ensure sufficient space is kept on the scheme plan for the SMA but will vary once detailed 

modelling of the development is completed with detailed design. 

A typical roof water infiltration soak pit has been sized for the 10-year 1 hour event, see Appendix D for 

the sizing calculations. The lowest measured infiltration rate on the development site was 200 mm/hr, a 

35 mm/hr infiltration rate has been used to size the soakpits assuming that during winter a high 

groundwater table may result in groundwater mounding and significantly reduced infiltration. This gives 

a significant factor of safety to the design. The soakpits are proposed to extend into the sands and 

gravels that underly a thick silt layer which is below the topsoil on the site. This will result in the base of 

the roof water soakpits having less than 1 metre of separation from the highest seasonal groundwater 

level. The base level of the silt layer, and hence soakpit depth, varies across the site. 

The first flush volume was sized following the CCC calculation for first flush from their WWDG, see the 

equation in Figure 4 below. With a 20mm first flush depth as required by CRC082988 and a Composite 

first flush coefficient of 0.39, the calculation gives a first flush volume of 1,185 m3. Generally green space 

isn’t considered for the first flush but with the time it would take flows to get from the furthest point of the 

development to the first flush basin they will be contributing. 
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Figure 4: CCC First Flush Sizing Formula 

For the preliminary design, first flush storage has been located at the inlet to the attenuation in Dry Gully, 

which will then slowly release to the main attenuation storage. On the scheme plan the area for the SMA 

allows for the required volume with freeboard from the top water level to neighbouring lots of at least 

300 mm, maintenance access at 1 in 8 and battering at 1 in 3. See Table 4 below for the key sizing’s in 

the stormwater management area. 

Table 4: Key Preliminary Stormwater Management Area Sizings 

Value Units 

First Flush Rainfall depth 20 mm 

Site Area 19.88 ha 

Composite first flush coefficient 0.39 -

First Flush Volume 1,185 m3

50-year 24 rainfall intensity 6.78 mm/hr 

Composite Post Development coefficient 0.52 -

Attenuation Volume 8,605 m3

A stormwater reticulation system will be constructed within the development to convey stormwater. It 

will be a traditional system of inlet sumps, pipes and manholes. CRC082988 requires a treatment train 

of swales, first flush basin and attenuation basin prior to discharge to surface. In this case swales will 

not fit in the proposed road cross sections. In their place a vortex type gross pollutant trap (GPT) with 

the ability to catch gross pollutants, medium to coarse sediments and floatables such as hydrocarbons 

will be used. A vortex type GPT will also catch a portion of fine sediment down to 50 micron and as a 

result remove a percentage of adsorbed or attached nutrients and metals. The system will achieve 

equivalent treatment to the acceptable solution in CRC082988. 

All works will be designed and constructed in accordance with HDC requirements. Final details and 

design will be provided through the engineering approval process. Preliminary basin cross sections and 

a preliminary earthworks plan giving fill depths and proposed ground levels can be seen in Appendix C. 
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6.1 Infiltration to Ground 

Infiltration rates across the site were tested with ultimate infiltration rates over DCP 9 and DCP 

17 between 250 mm/hour to as high as 1400 mm/hour. See the geotechnical report dated 01 

November 2021 by Davis Ogilvie for the test data and Horton Calculations. 

Testing was carried out using excavated test holes and water from a water cart. The holes were 

initially wetted by filling close to surface level then two or three falling head tests carried out. The 

ultimate infiltration rate was calculated using the Horton Equation, which gives lower rates than 

the minimum slope of the curve when plotting water level against time, which is the requirement 

of the HDC Development Engineering Standard. 

The soak pits must be excavated to free draining material below the silt layer found on the site. 

These would be placed on the road frontage of lots, with the roads acting as a secondary flow 

path for rainfall in excess of the capacity of the soak pits.  

Several piezometers have been installed on the site, with water level data loggers installed to 

record groundwater levels. These were in place to capture ground water levels over late winter 

and early spring of 2021 and continue to log levels to the current date. Based on these readings 

the base of the roof water soakpits is expected to have less than 1 m separation from the seasonal 

high ground water level to ensure they reach free draining material and ECan consent will be 

required for the soakpits. 

A potable water main network will be constructed within the development to service the new allotments. 

A new water supply main, including fire hydrants, will be installed by the developer with a connection or 

connections to the existing HDC reticulation. Our expectation is a connection from Carters Road and a 

connection to Stage 2 of The Clearing. We are working with Council to ensure that the existing potable 

water network has capacity to service the site. HDC Amberley Hydraulic model outputs will be used for 

detailed design. 

Table 5: Summary of Potable Water Demand 

Lots Peak Hourly Demand 

Stage 3+ 201 20.1 

It is anticipated that HDCs modelling will confirm that pressure of at least 400 kPa can be provided to 

the development and that internal modelling will then allow main sizing so that SNZ PAS 4509:2008 – 

New Zealand Fire Service – Fire Fighting Water Supplies Code of Practice (SNZ 4509) Requirements 

can be met. 
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Fire hydrant spacing will be in accordance with SNZ 4509 and the water main layout will be in 

accordance with HDC requirements. Final details and design will be provided through the engineering 

approval process. 

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. Specific locations will be 

provided following consultation with the service authorities and plans will be provided for approval to 

Council prior to installation. 

All works carried out will meet the requirements of Councils’ Development Engineering Standard 2017 

and the network operators. 

Chorus has confirmed capacity to service The Clearing development as per Appendix E. Mainpower 

has confirmed that they can service the development at a meeting held between DO and Mainpower. 

They are developing a concept for the physical works required to connect Stages 3 to completion of the 

development. 

Street lighting will be designed to provide a minimum of P3 luminance on the roads and pedestrian 

areas. The lighting will be designed in accordance with AS/NZS 1158.3.1:2020 Road Lighting – 

Pedestrian Area (Category P) lighting. LED street lighting will be provided. The lighting design will be 

completed by a suitably qualified lighting designer and submitted to HDC for approval. 

The carriageway pavements will be designed using the Design Graph for Flexible Pavements Chart, 

Christchurch Metropolitan Area – Code of Practice for Urban Subdivision. The total compacted 

pavement depths will be based on the expected traffic loading and CBR values of the “in situ” material 

measured at the depth of the proposed subgrade. 

Road marking and signage shall meet the requirements of the Land Transport Rule (Traffic Control 

Devices) 2004 and associated sign specification, and the NZTA Pedestrian planning and design guide. 
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7.5 m, 9 m and 11 m carriageway widths are proposed and are adequate for waste and recycling 

collection vehicles. It is expected that residents on ROW’s will place bins at the legal road frontage. 

Appendix C shows typical road cross-sections for the proposed development. 

The proposed development at 52 Amberley Beach Road and 187 Carters Road Amberley, The Clearing 

Stages 3 to completion, can be suitably serviced in accordance with HDC requirements, NZS 4404 and 

engineering best practice. 

A new gravity sewer network will service the development, discharging to the existing gravity sewer 

network located to the southeast of the site. 

It is proposed that stormwater from the site will be discharged to both ground and the surface. To surface 

after GPT and first flush treatment and attenuation via the Dry Gully to the southeast, and to ground 

directly from roofs to onsite soak pits. 

A potable water network will be constructed within the proposed development to service the 

development, with the connection or connections to be determined by hydraulic modelling. 

Drawings, specifications and supporting documents will be prepared in accordance with the HDC 

Development Engineering Standard, SNZ 4509, NZS4404:2010, NZS 4431:1989 Code of Practice for 

Earthfill for Residential Development, among others, and best engineering practice. 
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