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SH18 Upper Harbour Motorway
Greenhithe Deviation

Stormwater Management Case Study

The Project

The Auckland SH18 Upper Harbour Motorway is an important component of the future Western Ring Route, extending approximately
18km from Constellation Drive on Auckland’'s North Shore to the end of the Northwestern Motorway (SH16) at Westgate. When fully
completed it will help to ease congestion and provide a safe and efficient route connecting Waitakere City with North Shore City through
the developing residential areas of Greenhithe and Hobsonville. The Greenhithe Deviation comprises 5.5km of four-lane motorway from
Paul Matthews Drive in the east to the Upper Harbour Bridge in the west, and includes three grade separated interchanges and bridges:
Albany Highway, Tauhinu Road and Greenhithe Road. Construction commenced in September 2003, and was completed in December
2007 at a total cost of approximately $110 million.

The Challenges

One of the major design challenges for the motorway was to develop stormwater management solutions within a narrow designation
with difficult topography, all in a highly sensitive receiving environment. The Greenhithe route was largely designated soon after the
first Upper Harbour Bridge was opened in 1976 and little attention was given to providing space for stormwater management
devices. The alignment crosses steep, undulating terrain, cutting a swathe through bushy ridges and gullies. The streams en-route
flow into the regionally significant Lucas Creek and Upper Waitemata Harbour. The route covers an area of about 40 ha and
involved major earthworks. The silty-clay soils of the route presented a high risk of environmental damage through construction
activities, and a further risk of environmental damage through increased runoff volumes and peak flow rates. Without appropriate
stormwater management practices stream bank erosion and increased flooding was a virtual certainty, and with approximately
24,500 vehicles per day trafficking the route there is of the added risk of stormwater-borne contaminants including sediments; heavy
metals; polycyclic aromatic hydrocarbons (PAHS), oil & grease.

Some stream diversion was unavoidable, while other minor modifications also changed the natural stream flow regime (e.g. changes
in gradient, alignment or cross-section). Many streams were already degraded by past land management practices. Most of the
streams encountered are ephemeral however three of the seventeen streams crossed by the new arterial are home to native fish
species including banded kokopu, common bully, long-finned eel, and freshwater crayfish. Local iwi reinforced the importance of
achieving water quality objectives, a range of vegetation and landscaping related matters, and identified zones of cultural importance
including a waahi tapu site.

Solution:  Short-term Stormwater Management -
Earthworks & Construction

Erosion and sediment control (E&SC) was undertaken in compliance with
the ARC’s 1999 TP90 Erosion and Sediment Control Guidelines for Land
Disturbing Activities in the Auckland Region. Specimen designs prepared
to support resource consent applications in 2001 formed the basis for the
development of specific work plans for approval, prior to commencing any
earthworks. Care for the environment was paramount, and with the works’
footprint occupying most of the designated site, the environmental controls
were continually modified to match the progress of the work.

Key erosion and sediment control principles included minimising vegetation Greenhithe Interchange: Braithwaites Pond (During Construction)

clearance and area disturbed, site isolation, and progressive stabilisation.
A full suite of controls were utilised including erosion controls, sediment
controls, temporary waterway crossing techniques, dust suppression
measures and other improvement methods such as wheel washdown
facilities and chemical treatment. Bush cleared for the site works was
mulched and fully utilised during the earthworks phase as part of the
erosion management process, as well as in the landscape solution.

The regional target for E&SC sediment management is to achieve 75%
sediment capture efficiency. For the Greenhithe Deviation, best available
practices including chemical coagulation treatment were also applied to
increase the efficiency towards 90%. In this way tens of thousands of
tonnes of sediment has been retained on-site.

Greenhithe Interchange: Braithwaites Pond (After Construction
with vegetation and pond planting still establishing)



Solution: Permanent Stormwater Management - Operati  onal

No single panacea solution was possible and specific stormwater management practices had to be developed along the route. A
treatment train approach was developed taking account of ARC TP124 Low Impact Design Manual for the Auckland Region.
Collection and conveyance is generally by a conventional network of concrete edge strip, kerb and channel; catchpits and manholes;
and pipe network, with swales where practicable for pre-treatment and conveyance. Hydrological assessment was in accordance
with ARC TP108 (1999) Guidelines for Stormwater Runoff Modelling in the Auckland Region.

Seventeen major culverts were required, including a 3m diameter multi-plate culvert beneath an 18m fill embankment. Fish passage
design was incorporated in three culvert systems. The design was in accordance with ARC TP131 (2000) Fish Passage Design
Guidelines for the Auckland Region, and endorsed by NIWA fish specialist Mr Jacques Boubee.

The treatment and flow attenuation solution is in accordance with ARC TP10 Stormwater Management Devices Design Guidelines
Manual. Stormwater solutions included: a dry attenuation basin system, 3 extended detention wet ponds, a proprietary sandfilter,
and two StormFilters (108 and 14 cartridge). High-flow bypasses were installed to safely discharge excess flow to the nearest culvert
where surface runoff exceeded treatment requirements and as a means of minimising pipe sizes.

The landscape solution included about 265,000 eco-sourced native plants, as well as appropriate grass for the swale network, and
planting regimes for the wet pond system. Local school involvement helped to further enhance the landscaping solution. Some 55
lizards were captured and relocated prior to clearance, including 44 forest geckos, 10 Auckland green geckos and one copper skink.

An Operation and Maintenance Plan was prepared including schedules covering the nature and frequency of activities for both the
‘hard’ engineered and ‘soft’ landscape elements of the solution, including provisions for reactive maintenance measures such as
emergency spill procedures including containment, clean-up and monitoring.

Implementation

Transit New Zealand awarded design and contract management to an
Opus~Maunsell joint venture in late 2000.

The complexity of multi-million dollar public works projects like the
Upper Harbour Corridor underscores New Zealand’s engineering skills
base in the design and implementation of major multi-disciplinary
projects. All specialists involved respected and appreciated the roles
and challenges of other disciplines in order to provide a holistically
robust design solution.

In September 2003 Transit awarded Works Infrastructure the contract
for construction, and upon completion the Motorway was opened to
the Public in December 2007.

Conclusion

The stormwater works reflects international Best Management
Practice (BMP) for the environmental performance, and achieves the
perf(_)rmance rngrements of . Transit _New Zealand, AUCkla_nd Culvert 5 Outlet: 2.5m diameter RCRRJ Class 6 pipe with wingwall
Regional Council, North Shore City Council, and other affected parties formation, erosion protection and energy dissipation measures, a
such as iwi and community groups. stabilised reticulation outlet, and grouted rip-rap fish passage measures.

Environmental Excellence Award
Winner

In June 2005 the New Zealand Contractor's Federation Inc
(NZCF), in partnership with the Auckland Regional Council
(ARC), awarded Works Infrastructure as the Winner of the
Environmental Excellence Award (Category 2 annual turnover
> $5M) for achieving best practice in environmental
management of civil construction for the Greenhithe Deviation.
For a large project with significant potential to damage the
environment, the award recognizes efforts made to ensure
harm to the environment is minimised.

Transit's commitment to environmental management ensured
that environmental excellence was facilitated throughout all
phases of the project life.
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