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Christchurch Southern Motorway

Stormwater Management Case Study

The Project

The Christchurch Southern Motorway (CSM) is a proposed new arterial route approximately 10.5km long. It comprises of three
principle sections, namely; the duplication of the existing Southern Motorway between Collins Street in the east and Curletts Road in the
west for about 3km, the greenfields extension of the Southern Motorway westwards for about 5km from Curletts Road to the Springs
Road intersection with Halswell Junction Road and the upgrading of Halswell Junction Road for about 2.5km from the Springs Road
intersection through to Main South Road (SH 1).

The CSM Project forms part of a package of roading improvements identified in the joint Transit, Environment Canterbury (ECan) and
Christchurch City Council (CCC) strategy for a sustainable southern access corridor, and has national, regional and local significance in
terms of maintaining and improving the transport network for future generations.

Design Process & Specimen Design
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Delivery of the proposed CSM duplication and extension is being undertaken %
in two stages: ‘Specimen Design’ (“SD”) and ‘Design and Construct’ (“D&C").
These two stages utilise a design-refine-construct method.
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Transit is currently seeking variations to a corridor designation under the

1991 RMA and statutory consents. Specimen Design involves the 7 e A Iy mﬁ*ﬁ"' g
development of a technically, physically and financially robust solution, which /pf' arcnte
includes sufficient information to withstand scrutiny of statutory approval r N
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(including assessment of effects) and to secure the Consents to enable \ . S %
project delivery. The Specimen Design and Conditions of Consent will be ] - 4.>( p o
used to produce documents for the D&C contract including Principal's £ H""‘ s o
Requirements. This approach allows for solution flexibility, which will Vi Sy,

encourage contractor innovation in design and construction, to realise cost / H
savings while achieving the engineering and environmental outcomes.

CHRISTCHURCH SOUTHERN MOTORWAY
PROPOSED SPECIMEN DESIGN

Environmental Effects and Design Challenges

The CSM proposal could have a number of short-term (related to construction — particularly erosion and sediment loss) and long- term
effects (related to the operation and maintenance). These effects are generally categorised as construction, safety, road structure,
operations, environmental effects, as well as effects on recreational, amenity, cultural and heritage values. It is important that effects are
avoided, remedied or mitigated to the best practicable extent. Stormwater challenges include:

Physical constraints such as the flat topography often present operational hydraulic head limitations;

Geotechnical constraints of the local soils and geology preclude some forms of treatment device;

Availability of land e.g. limited CSM designation footprint limits the scope for ponds and basins;

Groundwater depth varies between 1m deep in the east to 5m deep in the western limit, and groundwater resource protection is
an important objective in Canterbury;

Capacity limitations in the existing system e.g. the reticulated network of Wilderness Drain, and Upper Knights Drain;

Increased quantity of runoff in terms of total volume and peak flow rate due to the increase in impermeable surfaces. This can
result in increased downstream erosion and increased flood risk;

Alteration or obstruction of drainage paths, which may result in increased flooding;

Physical obstruction of fish passage in some streams, by culverts and structures e.g. Haytons Road Drain;

Loss of habitat at locations of existing ponds and terrestrial landform e.g. Owaka Pond, Musgroves Pond, and Wilmers Reserve;
Siltation of the receiving environment as a result of sediment mobilised and released during construction;

Discharge to surface and groundwater of road contaminants including sediment, heavy metals, oils, greases, and litter;
Diversion or crossing of waterways to make way for construction, potentially damaging associated aquatic and riparian habit;
Changes to natural flow regime of streams: in gradient, alignment, or cross section e.g. Curletts Road Drain, and Carrs Drain;
Changes to substrate conditions which could affect natural groundwater flow paths;

Re-suspension of surface water causing reduced visibility, and excess water causing skidding or aqua planning;

Inadequate sub-surface drainage causing pavement and sub-grade deterioration; and,

Climate Change effects of increased peak rainfall, etc.

A significant challenge was to develop a robust stormwater management approach to be consistent with the ECan Proposed Natural
Resources Regional Plan (NRRP), CCC Feb 2003 document (Parts A & B) Waterways, Wetlands and Drainage Guide, the CCC
Integrated Catchment Management Plan for South-west Christchurch, and the Auckland Regional Council, 2003 Technical Publication
No 10 (TP10) Stormwater Management Devices Design Guideline Manual.



Solution: Short-term Stormwater Management - Earthw  orks & Integration to Optimise

Construction :
Environmental Outcomes

For short-term stormwater management, erosion and sediment control (E&SC) practices : :

are proposed to be developed in accordance with the Environment Canterbury, 2007. Halswell Retention Basin

Erosion and sediment control guidelines for the Canterbury region Report No R06/23,

Canterbury Regional Council. The proposed upgrade of Halswell Junction

Road (HJR) will result in increased impermeable

Four fundamental principles proposed for the short-term stormwater management are: surface area resulting in an increased rate and
Control run on water; volume of flow, as well as increased risk of
Separate ‘clean’ water from ‘dirty’ water; contamination at the receiving environment.
Protect the land surface from erosion;

Minimise sediment leaving the site. Runoff from the 70ha Halswell Retention Basin

(HRB) catchment is reticulated at HIR to the

Due to site topography, geology and climate, a suite of erosion controls, sediment controls, existing CCC HRB. Existing CCC reticulation
dust control measures and other improvement methods are proposed for the CSM. It is has limited capacity, and the existing HRB has
estimated that with appropriate application thousands of tonnes of sediment will be retained limited attenuation and treatment capacity.
on-site.

. . A wide range of stormwater management
Solution: Permanent Stormwater Management - Operati  onal options were investigated although many were
inappropriate on either a physical or technical
viability basis, or found not to be cost effective.

The general philosophy behind the proposed solutions to best practicably achieve the long-
term stormwater management objectives for the CSM, include:
Provide water quality treatment to meet or exceed regional/territorial standards, The proposed solution includes modifying the
including to treat the first 25mm rainfall depth and groundwater protection; existing HRB to lower operating water levels
Achieve hydrologic neutrality to match either the existing reticulation capacity resulting in an increased hydraulic head to
(duplication section) or for the 2% AEP critical duration rainfall events for the
Heathcote and Halswell River (greenfield and upgrade sections);
Achieve hydrologic connectivity i.e. maintain groundwater levels, groundwater flow
regimes and groundwater at dissected wetland areas;

improve the reticulation serviceability, as well as
basin expansion and modifications to get a
future-proofed solution to achieve the water

Site specific stormwater practices have been developed, rather than attempting to quality improvements and flow attenuation
use a single solution as a panacea. The “Treatment Train” approach is preferred; requirements on a catchment wide basis.

The proposed solution is consistent with consideration of the six key CCC values: . . .
Ecology, Landscape, Recreation, Heritage, Culture, and Drainage; The proposed integrated solution can attain an
The proposed solution is comprehensive, including sub-soil drainage, surface exceptionally high level of stormwater
drainage collection and conveyance, waterway crossings, riparian and ecological management efficiency, far exceeding the

provisions, stream erosion management, waterway diversion, discharges, Transit, CCC, and ECan requirements at no
secondary flow paths, water quality and flow attenuation management devices, additional capital or operational cost.

and operational monitoring and maintenance considerations;

Stormwater treatment devices with the greatest apparent potential for use are
grass swales, and treatment basins (infiltration and/or detention).

Conclusions

The Specimen stormwater management solution reflects international Best Management
Practice (BMP) for the environmental performance, and achieves the performance
requirements of Transit, as well as the stormwater management objectives of Environment
Canterbury and Christchurch City Council.

Swales

The Specimen Design has identified that swales will
have the greatest potential for achieving the flow
attenuation and treatment requirements for the CSM.

Three principle forms of swale have been identified:
Standard grass swales;
Bunded attenuation swales; and,
Lined swales.

Standard swales will provide runoff treatment, while
bunded attenuation swales will provide attenuation to
help achieve hydrologic neutrality requirements.
Bunded swales include overflow risers and under-
drainage to ensure drainage within 72hrs, as well as
the safe management of less frequent high flows.
Lined swales will be applicable where the alignment
passes over old landfill sites to best practicably
minimise the risk of stormwater leaching through the
swales and dragging contaminants down to aquifers.
Lined swales may be either standard or bunded.
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