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Executive Summary 

Pattle Delamore Partners Limited (PDP) has been engaged by Carter Group Ltd to 
provide a technical assessment supporting the Fast-track application for 
operational stormwater discharge consents required for the proposed industrial 
subdivision at 104 Ryans Rd.   

The purpose of this assessment is to outline the infrastructure required for the 
proposed treatment, attenuation and disposal to ground of stormwater 
generated within the proposed development.  The nature and characteristics of 
the stormwater discharge are also discussed.  This technical document, along 
with the technical groundwater assessment memo, act as supporting documents 
to the Assessment of Environmental Effects report prepared by Novo Group Ltd. 

Two operational stormwater discharge consents are required to service this 
development.  One consent, a global stormwater consent for the whole site, is 
required to authorise the various discharges of stormwater generated by runoff 
from roof and hardstand areas within the individual sites to be created by the 
subdivision.  The second discharge consent is required to authorise the discharge 
of treated stormwater runoff generated from the road reserve areas created by 
the subdivision.  Both consents are required under Rules 5.96 and 5.97 of the 
Canterbury Land and Water Regional Plan (LWRP) and the discharges are 
classified as non-complying activities. 

The site (104 Ryans Road) is 55.5 hectares consisting of Pt Lot 3 DP 22679, Lot 4 
DP 22679 and Pt Lot 1 DP 2837, with a singular residential dwelling and other 
farm shed buildings.  The site borders the southern boundary of Christchurch 
International Airport, primarily bound by Ryans Road to the south and Grays 
Road to the south-east.   

The proposed industrial subdivision will involve the development of 
approximately 126 lots (varying in size), construction of public roading, footpath 
and berm areas along with two stormwater management areas each containing 
an infiltration basin and soak pit system.  The development is proposed to 
provide land suitable for the establishment of logistics, warehousing, light 
manufacturing, and other airport-related businesses capable of providing 
significant regional/ national economic benefit.  

It is proposed that the stormwater within the proposed subdivision will be 
managed as follows: 

• All run-off from roofed areas on individual lots will be collected by 
gutters and downpipes and disposed to ground with no treatment by 
onsite soak pit(s) sized to accommodate a critical duration 2% Annual 
Exceedance Probability (AEP) event. 
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• Remaining stormwater runoff generated on the individual lots from 
hardstand and pervious areas will be directed to an onsite proprietary 
treatment device for treatment of the first flush flow prior to disposal to 
ground via a soak pit.  Runoff more than first flush will bypass treatment 
via primary and secondary conveyance to on-site soak pits for disposal.  

• Run-off generated from the proposed road reserve (road, footpath and 
berm areas) will be collected in sumps and conveyed via a reticulated 
network for treatment and attenuation to one of two first flush 
infiltration basin/ soak pit systems sized to meet the requirements of the 
Christchurch City Council (CCC) Wetlands, Waterways and Drainage Guide 
(WWDG).  

The proposed infiltration basins will be dry basins which will only retain water for 
a period during and after a large rainfall event.  The proposed system will 
successfully lower post development runoff to lower than pre-development flows 
by nature of isolation and disposal of run-off from individual lots.  The proposed 
infiltration basins for both the northern and southern stormwater management 
areas (SMA) areas have been sized to mitigate potential water surface area by 
balancing attenuation between the basin and overflow soak pit during the critical 
2% AEP design event.  Sizing based on current catchment areas indicates both 
basins would exceed 1000 m2 and are currently within 0.5km of each other, 
requiring resource consent under the Christchurch District Plan Airport Birdstrike 
rules.  A global consent is sought for the discharge of stormwater from the 
proposed development to ground.  Operational discharge consent is also sought 
to authorise the discharge of treated stormwater runoff generated from the road 
reserve areas created by the subdivision, via the proposed infiltration basins to 
ground.  Consent is also being sought for the construction of both basins.    
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1.0 Introduction  

Carter Development Ltd (CGL or “the applicant”) is seeking resource consent for 
the construction of an industrial subdivision at 104 Ryans Road (“the site”).  The 
subdivision will involve the development of:  

• Approximately 126 lots (of varying size). 

• Construction of public roading, footpath and berm areas. 

• Three waters infrastructure to service proposed lots.  

The proposed development is to provide land suitable for the establishment of 
logistics, warehousing, light manufacturing, and other airport-related businesses 
capable of providing significant regional/ national economic benefit.  

The purpose of this assessment is to outline the infrastructure required for the 
proposed treatment, attenuation and disposal to ground of stormwater 
generated within the proposed development.  The nature and characteristics of 
the stormwater discharge are also discussed.  This technical document, along 
with the technical groundwater assessment memo, acts as a supporting 
document to the Assessment of Environmental Effects report prepared by Novo 
Group Ltd. 

Two operational stormwater discharge consents are required to service this 
development.  One consent, a global stormwater consent for the whole site, is 
required to authorise the various discharges of stormwater generated by runoff 
from roof and hardstand areas within the individual sites to be created by the 
subdivision.  The second discharge consent is required to authorise the discharge 
of treated stormwater runoff generated from the road reserve areas created by 
the subdivision.  Both consents are required under Rules 5.96 and 5.97 of the 
Canterbury Land and Water Regional Plan (LWRP) and the discharges are 
classified as non-complying activities. 

2.0 Site and Surrounding Environment 

The site of proposed works found at 104 Ryans Road is split across three lots, 
known legally as: 

• Lot 4 DP 22679 

• Part Lot 3 DP 22679 

• Part Lot 1 DP 2837 

The site borders the southern boundary of Christchurch International Airport and 
is primarily bound by Ryans Road to the south and Grays Road to the south-east.  
The site is 55.55 hectares in area and is presently zoned as Rural Urban Fringe by 
the Christchurch City District Plan with a single residential dwelling and 
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associated infrastructure (shed structures, tanks) located on the south-east 
corner of the property.  The site is currently used for grazing.  Figure 1 below 
shows the site location.  

 

Figure 1: 104 Ryans Road site location (aerial courtesy of ’Canterbury Maps’) 

2.1 Topography and Soil  

2.1.1 Topography and Geotechnical Investigation  

The topography of the site is generally flat, sloping from northwest to southeast 
at an average gradient of 1:200.   

A geotechnical assessment of the application site was conducted by Tetra Tech 
Coffey (9 December 2024) and is attached to the application, which found the 
following subsurface profile:  

• 0-300 mm Topsoil,  

• 300 – 4000 mm Sand; and 

• 4000 mm – unknown depth, sandy gravel. 

Silty lenses were observed within the sand layer, and it is expected that silt 
content is variable through this layer across the site.  A borehole located 
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immediately next to the northeast corner of the site indicates gravels to extend 
to at least 15.6 mbgl.  

2.1.2 Contamination  

Environment Canterbury’s (ECan) Listed Land Use Register (LLUR) does not record 
any registered HAIL activities and the site is therefore not considered to be 
contaminated.  

It is noted that Tetra Coffey completed an environmental investigation given the 
proposed subdivision development, further information is provided in the Tetra 
Coffey DSI report which is attached to the application.   The soil sampling at the 
site indicated that the majority of the site returned results which were 
considered to be below, at or slightly above background concentrations for the 
contaminants tested.  The only exception to this is the small area surrounding 
the existing farm buildings.  These soils surrounding the existing farm buildings 
will be remediated prior to or at the beginning of subdivision works and managed 
via a Remedial Action Plan.  Furthermore, a Site Validation Report will be 
completed once remediation works are undertaken.  No proposed soakpits will 
be located within an area of contamination.   

3.0 Operational Stormwater Management  

3.1 Proposed System Overview  

The operational stormwater management plan proposes to provide treatment, 
attenuation and disposal to ground of all site run-off.  The proposed stormwater 
system has been developed to isolate clean and contaminated run-off to 
efficiently manage, treat and dispose run-off to ground.  The methods proposed 
have been chosen to reduce the size of attenuation/ infiltration basins required 
for this development given proximity to the airport and corresponding risk of 
bird strike. 

The system will operate as follows: 

• All run-off from roofed areas on each lot will be collected and be 
disposed to ground with no treatment by onsite soak pit(s) sized to 
accommodate the critical design event (identified to be the 3hr 2% 
annual exceedance probability (AEP) event). 

• All other stormwater generated on the individual lots from hardstand 
areas will be directed to an onsite proprietary treatment device for 
treatment of the “first flush” flow prior to disposal to ground via a soak 
pit(s) sized to accommodate the critical design event.  The first flush flow 
is the flow generated by up to a 5mm/hr rainfall intensity on the 
catchment area. 
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• Run-off generated from road, footpath and berm areas will be collected 
in sumps and conveyed via a reticulated network for treatment in a first 
flush infiltration basin/ soak pit system sized to accommodate 2% AEP 
flows.  

3.2 Treatment and Contaminant Loading/ Removal  

Operational phase stormwater runoff from the 104 Ryans Road development site 
is proposed to be collected and treated via the following process: 

• The runoff from the roof is expected to be clean, so will flow through 
downpipes and typically be discharged directly to a dedicated “roof” soak 
pit for soakage to ground, with no treatment provided.  

• The runoff from all other surfaces (hardstand and greenspace) within 
each lot will be captured by kerbs, channels and sumps and directed to a 
proprietary treatment device.  This device will provide treatment via 
filtration and adsorption of contaminants.  All treated water will then be 
conveyed to a soak pit for soakage to ground.  

Overflow (any volume greater than the first flush volume) from the 
device will typically be diverted from the first flush proprietary treatment 
device via an internal bypass to a dedicated “hardstand” soak pit 
(separate from the “roof” soak pit) and be disposed of via soakage to 
ground.  Combined soakpits can also be used to discharge runoff from 
both rooves and hardstand. 

• Run-off from contributing hardstand and greenspace areas within the 
development road reserve, lot driveways, along with Grays/ Ryans Road 
frontage will be captured by kerb and channel and be directed to one of 
two stormwater management areas via a reticulated network.  It is 
expected that the contaminant loading of this area will be similar to the 
hardstand/greenspaces mentioned above.  Treatment will be provided by 
engineered stormwater infiltration basins. 

Run-off exceeding first flush and above primary attenuation will divert to 
an overflow soak pit for disposal to ground. 

The basis of this design approach has been developed to remove potentially 
significant contaminants (e.g. heavy metals and hydrocarbons) expected to be 
within the operational-phase stormwater runoff.  The basis of design aligns with 
the Christchurch City Council (CCC) Wetlands, Waterways and Drainage Guide 
(WWDG) and the New Zealand Building Code Clause E1.  

3.2.1 Expected Stormwater Contaminants 

The contaminants expected to be found in stormwater runoff from site 
hardstand and trafficked areas are: 



 5  
 

C A R T E R  G R O U P  L I M I T E D  -  S T O R M W A T E R  M A N A G E M E N T  T E C H N I C A L  A S S E S S M E N T  F O R  
R Y A N S  R O A D  D E V E L O P M E N T  

C052850001R001.docx  P A T T L E  D E L A M O R E  P A R T N E R S  L T D  

• Hydrocarbons leaked from vehicle engines/transmissions and exhaust 
fumes. 

• Heavy metals such as zinc (from tyres), copper (from brake linings and 
tyres), lead (from tyre balance weights), and chromium (from vehicle 
trim). 

• Sediment from atmospheric deposition and vehicles. 

3.2.1.1 Estimated Metal Concentration 

Appendix A details an assessment of the typical contaminant concentrations 
entrained within stormwater runoff from light industrial subdivisions.  Using 
the values presented in Appendix A, the following estimated total metals 
concentrations have been assumed present in run-off from site hardstand and 
road surfaces: 

• Total Copper       0.015 mg/L 

• Total Lead       0.037 mg/L 

• Total Zinc       0.67 mg/L 

• Total Chromium     0.0023 mg/L 

Copper, lead and zinc are the most typical heavy metal contaminants with 
respect to stormwater quality.  Chromium is also often present in stormwater, 
however in lower concentrations.  

3.2.1.2 Estimated Hydrocarbon Concentration 

Analysing the data outlined in Appendix A, the expected hydrocarbon 
concentrations in routine stormwater discharges from the development at 
104 Ryans Road site are therefore: 

• Total petroleum hydrocarbons (TPH): 3.9 mg/L 

• Polycyclic aromatic hydrocarbons (PAH): 0.002 mg/L 

3.2.1.3 Estimated Suspended Sediment Concentration 

Most of the total suspended solids (TSS) in post-development stormwater runoff 
from the site would be expected to be derived from sediment carried by vehicles 
and atmospheric deposition.  The expected concentration of sediment in the 
runoff from the fully developed site is unknown.  TSS concentrations in runoff 
from various industrial sites have been presented in Appendix A. 

The values presented suggest that an assumed maximum TSS concentration of 
95 mg/L in stormwater runoff could be expected. 
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3.2.2 Removal Efficiency  

Table 1 presents the estimated removal capability for the proposed first flush 
detention basin, soakage basin and proprietary stormwater treatment device 
(e.g., such as a Stormwater360 StormFilter TM).  

 

Table 1: Estimated Contaminant Removal Rates for Stormwater Management 
Devices (% Removal) 

Treatment Device TSS Trace 
Metals 

PAHs TPH 

First Flush 
Detention Basin 

40 – 80 1 20 - 60  1 Data not 
available 

Data not 
available 

Soakage Basin 60 – 100 1 40-100 1 Data not 
available 

Data not 
available 

Proprietary 
Treatment Device 

80 2  60-90 3 90-100 3 90-100 3 

Notes:    
1. Waterways, Wetlands and Drainage Guideline, 2012, Christchurch City Council  
2. (Auckland Council Private approval StormFilter Interim Recognition Report Part 1 FINAL.pdf) 
3. (Is there any benefit for Enhanced Stormwater Treatment from Non-forecourt Discharges, H.  Easton, 

PDP)) 
4. (Polycyclic aromatic hydrocarbons (PAHs) removal by sorption: A review - ScienceDirect) 

It should be noted that the removal efficiencies of stormwater treatment devices 
vary significantly due to a number of factors including the nature and 
contaminant concentrations of the stormwater influent entering a device.  
Typically, the higher the contaminant concentration entering the device, the 
more likely it is that the device will achieve the published removal efficiencies.  
Devices receiving stormwater with low to modest levels of stormwater 
concentrations will typically achieve lower than published contaminant removal 
rates. 

3.3 Individual Lot Stormwater  

Noting the site layout provided in Figure 2, the proposed development is formed 
of different sized lots.  To assess operational stormwater treatment and disposal, 
lots were grouped into three categories (small, medium and large) with sizing 
undertaken for the largest lot size in each of these categories, refer Figure 2 
below.  The purpose of the sizing per category is to indicate that sizing of 
appropriate soakage systems can be achieved for lots in each of the lot 
categories.  Individual soakpit sizing and design for each lot will be undertaken at 
the time of building consent. 

https://45193578.fs1.hubspotusercontent-na1.net/hubfs/45193578/Downloads/StormFilter%E2%84%A2/Auckland%20Council%20Private%20approval%20StormFilter%20Interim%20Recognition%20Report%20Part%201%20FINAL.pdf
https://45193578.fs1.hubspotusercontent-na1.net/hubfs/45193578/Technical%20Documents/StormFilter%E2%84%A2/Is%20There%20Any%20Benefit%20For%20Enhanced%20Stormwater%20Treatment%20From%20Non-Forecourt%20Discharges%20(StormFilterTM).pdf
https://45193578.fs1.hubspotusercontent-na1.net/hubfs/45193578/Technical%20Documents/StormFilter%E2%84%A2/Is%20There%20Any%20Benefit%20For%20Enhanced%20Stormwater%20Treatment%20From%20Non-Forecourt%20Discharges%20(StormFilterTM).pdf
https://www.sciencedirect.com/science/article/abs/pii/S0045653516300352
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Figure 2: Lot designation for purpose of operational stormwater assessment 
(background layout plan courtesy of ‘Capture Land Development Consultants’) 

As illustrated in Figure 2, the following maximum lot sizes were found and have 
been used to size the required operational stormwater infrastructure. 

Small Lot: 2,600 m2 

Medium Lot: 17,400 m2 

Large Lot: 47,600 m2 

This method was undertaken as it ensures required treatment and/or disposal 
sizing is sufficient to manage run-off from all proposed lots within the 
development.  It is noted that four of the large lots are affected by the Airport 
Designation (refer Figure 2), within this zone there are restrictions on vertical 
development.  Therefore, the largest lot site, used for calculation “large” 
category below, has assumed slightly different development configurations for 
the ratio of building area to hardstand and greenspace areas. 
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3.3.1 Roof Water Disposal 

The required infiltration area for roof water disposal to ground has been sized for 
the three typical lot sizes outlined in Section 3.3 assuming the following 
parameters and assumptions:  

• An in-situ infiltration rate of 600mm/hr (refer Tetra Coffey Geotechnical 
Investigation).  It is noted from the geotechnical report that there was a 
range of infiltration rates recorded at the site, up to 6000 mm/hr in one 
test and 125mm/hr in another.  It is clear from the test pits results that 
gravel depth varies across the site and some of the slower infiltration 
tests were potentially not conducted sufficiently deep into the gravel 
layers.  An infiltration rate of 600 mm/hr is considered a conservative 
design infiltration rate for the site.  However, each soakpit location will 
require individual testing to confirm final sizing at Building Consent 
stage.  If higher design rates are encountered, then the appropriate 
soakage areas may be smaller than indicated below. 

• Soakpits will be constructed to a minimum of 1 m depth into free 
draining gravels. 

• A void ratio of 0.38 which represents a clean rock filled soak-pit. 

• No treatment of run-off prior to disposal as roof water is considered 
clean.  

• Roof area assumed to have 50% coverage of lot sizes for small and 
medium lot categories.  For the large lot category, a roof area coverage 
of 41% has been assumed. 

• A weighted site run-off coefficient assuming 40% hardstand (C = 0.85), 
10% green space (C = 0.25) area (excluding roof area contributions).  

• The roof water soak pit is sized for a 2% AEP rainfall event following CCC 
design standards. 

• Rainfall data for this event was taken from HIRDS Version 4, for the 
RCP8.5 scenario, for 2081-2100 for a 180 min duration with an 
interpolated average rainfall intensity of 22.8 mm/hr. 

Using the above parameters, Table 2 identifies the minimum total infiltration 
area per lot and soak pit operational depth required for the lot sizes identified: 
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Table 2: Roof Water Soak Pit Sizing 

Lot Category Base Area (m2) Soak Pit Operational Depth (m) 

Small 30 3 

Medium 204 3 

Large 462 3 

It is important to note that this sizing is the total minimum required base area for 
assumed operational depth.  For the medium and large lot categories, it is 
expected numerous soak pits will be developed and positioned strategically 
throughout each developed lot.  Stormwater plans and calculations are included 
in Appendix B. 

3.3.2 Individual Lot Hardstand Treatment and Disposal  

It is proposed that all run-off from non-roofed areas within individual lots will be 
treated and disposed on each particular site.  The use of proprietary treatment 
has been considered for this development to maximise available hardstand and 
undertake all stormwater management/ disposal below ground. 

Characteristics of the proposed stormwater system are outlined by the following:  

• Primary flows to be captured by kerbs, channels and sumps and conveyed 
to a proprietary treatment device.  

• Treatment of the first flush flow is to be undertaken within the 
proprietary device (i.e., a Stormwater360 StormFilterTM or equivalent).  
Flows in excess of the first flush flow will by-pass the treatment device 
via an internal bypass in the treatment device and, along with the treated 
stormwater flow, discharge will be disposed to ground via an on-site soak 
pit(s).  

• Secondary flows, in excess of the stormwater pipe capacity will be 
directed via kerbs, channels and overland flow towards a scruffy dome 
entry to the soakpit and disposed to ground via on-site soakage.  

Considering the typical lot areas identified in Section 3.3, required infrastructure 
for onsite treatment and disposal has been designed assuming the following 
parameters.  

• First flush flow is derived from a rainfall intensity of 5mm/hr. 

• A weighted site run-off coefficient assuming 40% hardstand (C = 0.85), 
10% green space (C = 0.25) area (excluding roof area contributions) for 
small and medium category lots.  For large lots, a weighted site run-off 
coefficient assuming 53% hardstand (C = 0.85), and 5% green space  
(C = 0.25) area (excluding roof area contributions) has been used. 
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• Primary conveyance system (i.e. pipe network) sized to accommodate 
flows corresponding to a 60 min 10% AEP RCP8.5 rainfall event.  

• Secondary flow network (i.e. overland flow paths) and soak pit for 
disposal to ground sized to accommodate the critical duration 2% AEP 
rainfall event.  

• Stormwater360 StormFilterTM proprietary treatment device has been 
selected for the purpose of this investigation (Cartridge height: 69cm, 
Media: Perlite).  A number of other media filtration devices on the 
market also provide a comparable level of treatment.  

• A soakage rate of 600mm/hr (refer Tetra Coffey Geotechnical Report). 

• Soakpits will be constructed to a minimum of 1 m depth into free 
draining gravels at a depth of approximately 5 to 6m. 

Using the above parameters, Table 3 shows minimum proprietary treatment and 
soakage dimensions required per lot to manage first flush treatment and run-off 
up to the 2% AEP rainfall event.  Stormwater plans and calculations are included 
in Appendix B. 

 

Table 3: Proprietary treatment and soak pit sizing for lots  

 First Flush Run-off and  
WQ Treatment Flows 

Minimum Soak Pit Area Per Lot 
(2% AEP RCP8.5) 

Lot 
Category 

FF Flow 
(L/s) 

StormFilterTM 
Max Treatment 

Flow (L/s) 

Infiltration 
Area (m2) 

Soak Pit 
Operational 
Depth (m) 

Small 1.30 1.42 23 3 

Medium 8.82 9.94 152 3 

Large 30.93 31.24 580 3 

Assuming a Stormwater360 StormFilterTM device is used, the number of filtration 
cartridges needed to service the water quality flow (WQ) for each lot size is as 
follows. 

• Small lot: 1 cartridge to provide treatment for WQ of 1.30 L/s.  

• Medium lot: 7 cartridges to provide treatment for WQ flow of 8.82 L/s. 

• Large lot: 22 cartridges to provide treatment for WQ flow of 30.93 L/s. 

For medium and larger category lot sizes, it is assumed that the required number 
of filtration cartridges may be split across multiple manhole chambers rather 
than utilising a single large chamber to house a large number of filtration 
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cartridges.  Furthermore, it is expected numerous appropriately sized soak pits 
totalling the requirements of Table 3 will be developed and positioned 
strategically throughout each developed lot.  

3.4 Road Reserve Stormwater 

The proposed stormwater servicing plan is attached in Appendix B of this Report.  
Stormwater is to be collected from the road reserve via a network of kerb and 
channel, sumps and pipework which discharge to two stormwater management 
areas (SMA’s).  Figure 3 below shows the proposed catchment areas for each 
SMA.  The two SMA sites are proposed to treat first flush run-off, attenuate and 
dispose run-off for the catchment areas during the critical design event.  Each 
SMA will include an infiltration basin and overflow soak pit.  Indicative locations 
of the two stormwater management areas are shown in Figure 3 below.    

 

Figure 3: Proposed catchment delineation (background layout and catchment 
delineation courtesy of ‘Capture Land Development Consultants’) 

Assuming the catchments in Figure 3, sizing of proposed infiltration basins and 
overflow soak pits have been governed by the following parameters.   
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• Total contributing catchment area 

Northern SMA Catchment: 28,000 m2 (red hatch) 
Southern SMA Catchment: 45,500 m2 (blue hatch) 

• First flush rainfall depth of 25 mm 

• First flush basin infiltration rate of 75mm/hr CCC WWDG. 

• The overflow soak pit and associated detention volume is sized for a 2% 
AEP rainfall event following CCC design standards. 

• Overall basin volumes are sized for minimum storage volume determined 
from catchment run-off corresponding to 10% AEP, 18-hour storm. 

• A soak pit soakage rate of 600mm/hr (refer Tetra Tech Coffey 
Geotechnical Assessment Report). 

• A void ratio of 0.38 which represents a clean rock filled soak-pit. 

Refer to Table 4 for indicative infiltration basin and soak pit sizing for both 
Northern and Southern SMA areas.  
 

Table 4: Infiltration basin and soak pit sizing for critical storm  

Infiltration Basin  Overflow Soak Pit  

SMA 
Top 

Length 
(m) 

Top 
Width 

(m) 

Top 
Area 
(m2) 

Maximum 
Water Surface 

Area (m2) 

Infiltration 
Area (m2) 

Soak pit 
Operational 
Depth (m) 

Northern 37 37 1369 1200 125 3 

Southern 44 43 1892 1690 190 3 

Proposed infiltration basins for both northern and southern SMA areas have 
been sized in accordance with the requirements of the WWDG.  They will 
mitigate potential water surface area by balancing attenuation storage between 
the basin and overflow soak pit during the critical 2 % AEP event whilst ensuring 
that the minimum basin volume provided is at least the equivalent runoff volume 
from the 10% AEP 18-hour event assuming climate change scenario RCP8.5.  
Noting the site is located adjacent to Christchurch International Airport, the CCC 
District Plan Rule 6.7.4.3 P3 for the creation of new stormwater basins in the Bird 
strike Management Area specifies that;  

"The combined area of all stormwater basins and/or water bodies, that are 
wholly or partly within 0.5km of the proposed water body or stormwater basin’s 
edge, shall not exceed 1,000m²."  
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As shown in Table 4, both basins would exceed the maximum 1000 m2 and are 
currently within 0.5km of each other.  Therefore, resource consent is required for 
construction and operation of both basins as currently sized.  

4.0 Summary  

Stormwater from the proposed industrial development at 104 Ryans Road will 
need to be managed to ensure adverse effects of the development on flooding 
are less than minor and that the stormwater discharge quality meet discharge 
limits.  The stormwater management for the site has been designed so that the 
post-development flows for the site are equivalent to or lower than the pre-
development flows up to the 50 -year ARI flood event, including climate change 
considerations of Scenario RCP 8.5 for 2081-2100.    

It is proposed that stormwater runoff within each proposed lot will be managed/ 
treated and disposed independently on each lot.  Run off from roofed areas will 
be collected by gutters/ downpipes and disposed to ground by onsite soak pit(s).  
While all other stormwater generated from hardstand and pervious areas will be 
treated by a proprietary treatment device prior to disposal to ground via onsite 
soak pit(s) for the critical design event.  Required treatment of the first flush 
volume from contributing lot hardstand has been calculated assuming typical lot 
sizes and assuming treatment specifications of a Stormwater360 StormFilterTM.  
It is noted equivalent/ alternative proprietary treatment systems are available.    

For stormwater within the proposed road reserve area, run-off is to be collected 
by sumps and conveyed via a reticulated network for treatment/ disposal in a 
first flush infiltration basin/soak pit system.  The development has been divided 
into two stormwater catchment areas to manage road reserve runoff.  As such, 
two SMA areas containing a first flush infiltration basin/ soak pit systems have 
been proposed, one servicing the northern catchment and one servicing the 
southern catchment area.  Sizing investigations revealed both infiltration basins 
would exceed the maximum 1000 m2 combined water surface area requirements 
of the Christchurch District Plan.  As such, consent is sought for construction and 
operation of both basins as currently sized and located.  A global stormwater 
discharge consent is also sought as part of this application. 



Appendix A:  Typical Contaminant 
Concentrations in Stormwater from 

Hardstand Surfaces
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Typical concentrations of suspended solids and heavy metals for stormwater 
derived from light industrial land uses have been determined using the Urban 
Runoff Quality Information System (URQIS), developed by NIWA.  URQIS is a 
resource developed in 2012 that provides stormwater and urban stream quality 
data to the public by accessing a database of urban runoff quality data collected 
from all over New Zealand, compiled by NIWA.  The database includes data 
supplied by Councils, Transport Agencies, Research Institutes and Universities 
across New Zealand 

Expected Total Suspended Solids Concentrations  

Table 1:  Typical Metals Concentrations in Stormwater from Light Industrial 
Land uses 

Contaminant 
URQIS Light Industrial Land use 

(median from 1298 samples)1 

TSS (mg/L) 20 

Notes:    
1. NIWA Urban Quality Information System.  https://niwa.co.nz/freshwater/urban-runoff-quality-

information-system-urqis 

Expected Metal Contaminant Concentrations 

Table 2:  Typical Metals Concentrations in Stormwater from Light Industrial 
Land uses 

Contaminant 
URQIS Light Industrial Land use Median 

Concentration (no. of samples)1 

Copper, dissolved (mg/L) 0.0058 (653 samples) 

Copper, total (mg/L) 0.015 (536) 

Lead, dissolved (mg/L) 0.00049 (19) 

Lead, total (mg/L) 0.0037 (127 

Zinc, dissolved (mg/L) 0.42 (421) 

Zinc, total (mg/L) 0.67 (528)  

Chromium, total (mg/L) 0.0023 (13) 

Notes:    
1. NIWA Urban Quality Information System.  https://niwa.co.nz/freshwater/urban-runoff-quality-

information-system-urqis 

  

https://niwa.co.nz/freshwater/urban-runoff-quality-information-system-urqis
https://niwa.co.nz/freshwater/urban-runoff-quality-information-system-urqis
https://niwa.co.nz/freshwater/urban-runoff-quality-information-system-urqis
https://niwa.co.nz/freshwater/urban-runoff-quality-information-system-urqis
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Expected Total Petroleum Hydrocarbon Concentrations 

The concentrations of total petroleum hydrocarbon (TPH) in stormwater from 
two different studies are shown in Table 3.  A road runoff sampling programme 
(Moores et al., 2009) took 29 samples across four sites on state highways in and 
around Auckland, between 2007-2009.  Only eight samples had TPH detected 
(above the detection limit of 0.7 mg/L).  Seven of these were collected at the 
Westgate site, with TPH values ranging from 0.84 to 3.9 mg/L, and the remaining 
sample was recorded at Huapai with a TPH concentration of 0.77 mg/L.  
Westgate had a higher traffic volume per day than Huapai and was the most 
congested of the four sites.  Based on this, and the fact that TPHs from the 104 
Ryans Road development site will be coming from heavy vehicles, a conservative 
TPH value of 3.9 mg/L is assumed. 

 

Table 3:  Total Petroleum Hydrocarbon Concentrations in Stormwater 

Contaminant 
Residential Subdivisions 
(Christchurch, 2005)1 

State Highway 16 at Huapai 
(Auckland, 2008)2 

TPH (mg/L) < 0.2 3.9 

Notes: 
1. (Pasco, 2005) 
2. (Moores et al., 2009) 

 

Polycyclic Aromatic Hydrocarbons  

A study conducted by Kingett Mitchell in 2005 assessed polycyclic aromatic 
hydrocarbons (PAH) in a variety of locations across Wellington.  The highest 
concentration of PAH identified was 0.002 mg/L from an industrial site.  Minimal 
PAH data exists for Christchurch, but Adams et al. (2007) reported that 
stormwater from a carpark showed no detectable PAHs.  Although PAHs are 
generally not detected in stormwater samples, a conservative value of 0.002 
mg/L will be assumed as this was the highest measured concentration found 
from an industrial site, which is representative of the 104 Ryans Road site. 



Appendix B:  Stormwater Plans and 
Calculations 
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