
 

The Project  
The Avalon Drive Bypass is a two-kilometre internal arterial bypass road within Hamilton City that will take state highway traffic off 
Avalon Drive. The new two-lane bypass will provide a free flowing route that bypasses the congested section of Avalon Drive from 
Rotokauri Road to Norton Road. The bypass road is principally located on disused railway marshalling yards and runs parallel to the 
existing SH1 Avalon Drive. 
 
This route is considered strategically important in the state highway network.  Avalon Drive became the official SH1 route through 
Hamilton city in 1992 when the state highway was formally moved away from the busy Hamilton central business district. Avalon Drive 
now serves the dual function of providing a strategic ring road for internal city traffic, as well as the main highway for inter-regional traffic 
passing north and south through Hamilton. 
 
Construction commenced in early 2007 and is due to be completed in early 2009. 

 
SH1 Avalon Drive Bypass 
Stormwater Management Case Study 

Environmental Effects and Design Challenges  

The bypass route is located on relatively flat terrain with only one 
significant topographical variation in the form of the major natural 
drainage feature of the Waitawhiriwhiri Gully near the southern end. The 
Waitawhiriwhiri Gully is deep (>20m), and forms part of the drainage 
system that conveys much of the stormwater runoff in Hamilton to the 
Waikato River. There was no formal drainage system servicing land in 
which the bypass is situated and geotechnical limitations preclude the 
disposal of road runoff by soakage infiltration.  
 
The fine soils of the route present 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 practices, stream bank erosion and increased flooding was a 
certainty, and with approximately 25,000 vehicles per day trafficking the 
route, an added risk of stormwater-borne contaminants entering the 
receiving environment including sediments; heavy metals; polycyclic 
aromatic hydrocarbons (PAHs), oil & grease. 
 
Another significant design challenge was to establish an appropriate 
discharge point at the northern end of the project, given the limited 
capacity of the existing Hamilton City Council pipe system. Disposal of 
runoff from the northern extent of the bypass to the southern 
Waitawhiriwhiri Gully area would require the pipe to run some 1.5km 
which, even with minimum grade, would be too deep for conventional 
open trench construction. A range of pipe construction options were 
assessed, including trenchless methodologies such as directional drilling 
and thrusting, however the local soils rendered this cost-prohibitive and 
high risk.  

Solution: Short-term Stormwater Management – Earthw orks & Construction 
 
Erosion and sediment control (E&SC) was undertaken in compliance with the Environment Waikato May 2003 Erosion & Sediment Control –
Guidelines for Soil Disturbing Activities. Specimen designs prepared to support resource consent applications in 2001 formed the basis to 
develop a specific work plan for approval prior to the earthworks.  
 
Key elements of the solution for managing the temporary stormwater management effects included for the total site to be isolated with the 
permanent pond formed at the commencement of works and utilised as a sediment retention pond for the duration of earthworks. Diversion 
channels were formed to convey contaminated earthworks runoff to the central treatment pond. A temporary dam and divert construction 
methodology was applied for the culvert extension works at the Waitawhiriwhiri Stream. Stream encroachment was minimised and 
embankment stabilisation measures were also applied. Construction vehicle refueling was undertaken away from the Waitawhiriwhiri Gully. 
 
The key principles applied to the earthworks phase included minimising the footprint of site clearance works as well as isolating the site from 
external runoff. A suite of control practices were utilised including erosion controls, sediment controls, temporary waterway diversion, and dust 
suppression measures. With the works’ footprint occupying most of the designated site, it was beneficial to have a principal sediment 
management system (i.e. Avalon pond), as it minimised the need to continually modify the control practices to match the work progress.  
 

Avalon Drive Pond: Temporary use as a Sediment Retention Pond whilst 
concurrently constructing elements of the permanent Pond: August 07. 
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Waitawhiriwhiri Stream 
Culvert Extension  
For the Avalon bypass formation to be 
sufficiently widened to enable the bypass 
formation works it was necessary to extend 
the existing culverts which pass under the 
railway embankment as well as filling the 
associated length of the Waitawhiriwhiri Gully. 

The two existing culverts (2.1m and 2.55m 
diameter) were extended by nearly 40m each. 
This extension not only enables the current 
two-lane formation but has also future-
proofed the embankment for ultimate four-
laning when required. This means that no 
further gully disturbance will be necessary for 
future works.  

Stream training in the form of gabion baskets 
and riparian stabilization has also been 
completed.  

Prior to the commencement of works, exotic 
vegetation was cleared. During the gully 
improvement works robust earthworks 
controls were applied including the application 
of coir matt for erosion management, and silt 
fences for sediment management.  

Upon completion the gully has been 
landscaped and replanted with a selection of 
indigenous species including margin plants 
and some specimen trees. 

 

Solution: Permanent Stormwater Management - Operati onal  
 
Collection and conveyance of runoff generated at the Avalon Drive Bypass is generally 
by a conventional network of concrete edge strip, kerb and channel, catchpits, manholes, 
and pipe network.  
 
The main stormwater design solution adopted for the project was to develop a treatment 
and attenuation pond of sufficient capacity to provide full detention for the 50 year 24hr 
duration critical rainfall event for all catchment runoff generated north of Forest Lake 
Road (approx 13ha). Stormwater from the pond discharges to the Council’s system 
during inter-storm periods. Demonstrating the viability of the pond proposal required 
significant hydraulic modelling to ensure that the pipe network and pond capacity was 
adequate before Council accepted the proposal. The Avalon pond is about 180m long by 
about 60 to 90m wide and typically operates at a depth of about 400mm with an available 
storage depth of 3m. The 1 in 3 sandy batter side slopes are stabilised with reno-
mattress on geotextile. The pond surroundings have been planted and fully fenced for 
public safety. 
 
The pond solution is estimated to have saved in excess of $5M of the cost of otherwise 
upgrading the stormwater reticulation system by trenchless pipelaying technology. The 
road geometric design allows a significant proportion of the total bypass runoff to be 
directed to the pond for treatment and attenuation. The pond outlet is also designed so 
that flow from the pond can be cut off (isolated) in the event of spills.  
 
An Operation and Maintenance Plan has been prepared including schedules to cover the 
nature and frequency of activities, and provisions for reactive maintenance such as 
emergency spill procedures, containment, clean up and monitoring. 
 
Implementation  

The land for the bypass road was designated for State Highway in 2004. The design was 
completed by Opus in 2006 and a contract to construct the project tendered in late 2006. 
The construction contract was awarded to Brian Perry Civil in December 2006 and 
construction commenced in February 2007. The project is scheduled for completion in 
early 2009. 

Conclusions 

Transit has made a significant effort to protect the natural, social and physical 
environment of the area around the Avalon Drive Bypass project. The project will directly 
improve the amenity value of the existing length of Avalon Drive from Rotokauri Road to 
Norton Road by moving a significant amount of traffic onto the new bypass.  

The stormwater works reflects best management practice (BMP) for the environmental 
performance, and achieves the performance requirements of Transit, Waikato Regional 
Council, and Hamilton City Council. 

Avalon Drive Stormwater Management Pond: Nov 07 

Waitawhiriwhiri Stream: Culvert Extension in Progress 

Waitawhiriwhiri Stream - Culvert Extension and Gully 
Filling July 07 - showing gabion stream training and 
erosion protection works, as well as silt fences to 
mimimise the risk of sediments entering the waterway  


