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Beachlands South WW Ocean Outfall 
1. Purpose 
This methodology has been prepared in support of the substantive application 
submitted by Beachlands South Limited Partnership (BSLP) under the Fast-track 
Approvals Act for the Beachlands South development. The purpose of this report is to 
demonstrate the technical feasibility of installing the proposed wastewater ocean 
outfall using Horizontal Directional Drilling (HDD), describe the anticipated 
construction methodology, and outline the engineering considerations that have 
informed the proposed installation approach. 

The methodology has been developed from preliminary design information, available 
geotechnical investigations and the preliminary geotechnical desktop assessment 
prepared by Tonkin & Taylor. It demonstrates that the proposed HDD installation 
methodology represents a practical and constructable solution while minimising 
disturbance to the coastal environment and maintaining appropriate environmental 
controls throughout construction. 

2. Project Overview 
The Beachlands South development includes the construction of a new wastewater 
treatment plant and associated marine outfall to convey treated wastewater from the 
proposed treatment facility to the offshore discharge location. The proposed outfall 
comprises an onshore pipeline extending from the wastewater treatment plant to the 
coast and an offshore pipeline extending beneath the foreshore and seabed to the 
marine diffuser. 

The proposed development includes approximately 2,000 residential dwellings 
together with commercial, community and education facilities supported by new 
transport, water, wastewater and stormwater infrastructure. The wastewater ocean 
outfall forms a key component of this infrastructure and has been developed to provide 
a long-term treated wastewater discharge solution consistent with the overall servicing 
strategy for the development. 

3. Existing Information and Ground Conditions 
The proposed Beachlands South wastewater ocean outfall has been developed with 
consideration of the available topographical, geological and geotechnical information 
compiled during the preliminary design phase. A desktop geotechnical assessment 
undertaken by Tonkin & Taylor, together with published geological mapping and 
previous site investigations within the Beachlands area, has been used to establish 
the preliminary geological model for the proposed HDD alignment. 

The preferred outfall alignment (Option 5) was selected following consideration of 
constructability, environmental constraints and anticipated subsurface conditions. The 
alignment has been developed to maximise the length of bore within competent East 



 
 
 

 

5 
 

Coast Bays Formation (ECBF) while maintaining adequate cover beneath the coastal 
cliff and seabed. Although the available geotechnical information provides confidence 
in the overall geological model, the offshore geology remains partially inferred due to 
the limited extent of marine ground investigations undertaken to date. It is anticipated 
that additional marine geotechnical investigations will be completed during 
subsequent design phases to confirm the depth to competent rock, the weathering 
profile and any geological features that may influence HDD construction. 

The geological model indicates that residual soils and highly to completely weathered 
ECBF overlie moderately to slightly weathered ECBF bedrock. At the proposed 
landside HDD entry location, competent rock is interpreted to occur at approximately 
RL +10 m, with ECBF exposed within the coastal cliff and extending seaward as a 
wave-cut platform before becoming overlain by marine sediments. The proposed HDD 
profile has been developed to transition beneath the weathered near-surface materials 
and remain within competent bedrock for the majority of the installation, thereby 
reducing drilling risk, improving bore stability and minimising the potential for 
inadvertent drilling fluid returns. 

The preferred outfall route is understood to be Option 5. The landside HDD rig pad is 
approximately RL +27 m, with the cliff line approximately 350 m seaward of the rig 
location. The offshore outfall location is approximately 1,650 m from the cliff line. 

The ground model indicates residual soils and highly to completely weathered East 
Coast Bays Formation overlying moderately to slightly weathered ECBF rock. At the 
proposed landside drilling location, the top of moderately to slightly weathered rock is 
inferred at approximately 15 m to 20 m below ground level, or about RL +10 m. The 
ECBF is exposed in the coastal cliffs and across the wave-cut platform, which extends 
offshore from the beach. Offshore, the majority of the HDD alignment is inferred to 
pass through moderately to slightly weathered ECBF; however, the depth to rock near 
the offshore outlet remains uncertain and should be confirmed by marine geotechnical 
investigation. 

The design shall account for the risk of variable ECBF weathering, open joints, faults, 
drilling fluid loss, and possible drilling fluid migration to the surface or marine 
environment. 

4. Coastal Outfall Alignment and Feasibility 
The preferred coastal outfall alignment has been developed to provide a technically 
feasible and environmentally responsible solution for the installation of the Beachlands 
South wastewater ocean outfall. The alignment has been selected to minimise 
disturbance to the coastal environment while providing a constructable trenchless 
installation beneath the coastal cliffs, intertidal zone and seabed. 

The proposed HDD alignment extends from the landside HDD rig located 
approximately 350 m inland of the coastal cliff at an elevation of approximately RL +27 
m to the offshore outfall location approximately 1,650 m beyond the cliff line. The 
preliminary drill profile has been developed to transition from the landside entry into 
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competent East Coast Bays Formation (ECBF) bedrock beneath the coastal cliff 
before continuing along a near-horizontal alignment beneath the seabed. The profile 
then transitions through a vertical curve to an inclined exit at the offshore jack-up 
barge. 

Development of the preferred alignment has been informed by the available 
topographical, geological and geotechnical information together with the operational 
requirements of the proposed wastewater outfall. The profile has been designed to 
maximise installation within competent bedrock while maintaining appropriate 
separation beneath the coastal environment and reducing the potential for inadvertent 
drilling fluid returns within the weathered near-surface materials. 

The proposed dual-ended intersect HDD methodology has been adopted to improve 
constructability for the overall drill length. By advancing pilot holes from both the 
landside and offshore work fronts, the steering distance for each HDD rig is 
significantly reduced, improving positional accuracy and reducing cumulative deviation 
over the full alignment. The methodology also enables drilling fluid management to be 
undertaken from both ends of the installation and provides greater operational 
flexibility during pilot drilling, reaming and pullback operations. 

The preferred alignment and construction methodology have been developed on the 
basis of the preliminary geological interpretation and are considered technically 
feasible for the anticipated ground conditions. The alignment will be refined during 
subsequent design stages following completion of additional marine geotechnical 
investigations and detailed HDD design. 

5. Relevant New Zealand Precedent 

Trenchless construction techniques have become an established method for the 
installation of marine pipelines throughout New Zealand, particularly where projects 
seek to minimise disturbance to environmentally sensitive coastal environments and 
avoid the need for extensive marine excavation. Horizontal Directional Drilling (HDD) 
and other trenchless installation methods have been successfully applied on 
numerous wastewater, water supply and utility crossing projects where conventional 
open-cut construction would present significant environmental, technical or 
operational challenges. 

A notable example is the Army Bay Ocean Outfall project in Auckland, which involved 
the trenchless installation of a large-diameter marine outfall beneath the coastal 
environment. While the construction methodology adopted for that project differs from 
the methodology proposed for the Beachlands South Wastewater Ocean Outfall, it 
demonstrates that long offshore trenchless pipeline installations are achievable within 
New Zealand and that appropriately selected trenchless technologies can successfully 
overcome the geological, environmental and logistical constraints associated with 
coastal infrastructure projects. 

The proposed Beachlands South Wastewater Ocean Outfall has been developed 
using a construction methodology specifically selected to suit the project alignment, 
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anticipated East Coast Bays Formation geology and overall installation requirements. 
The methodology presented in this report incorporates established HDD construction 
practices and has been adapted to address the particular site constraints associated 
with the Beachlands South development. The proposed dual-ended intersect HDD 
methodology is considered to provide a practical and technically robust solution that 
minimises disturbance to the coastal environment while maintaining constructability 
over the full length of the proposed outfall. 

The successful delivery of previous trenchless marine outfall projects in New Zealand 
provides confidence that the proposed Beachlands South Wastewater Ocean Outfall 
can be constructed using proven trenchless construction techniques, supported by 
appropriate geotechnical investigation, detailed design, construction planning and 
environmental management. 

6. Site Establishment 
The landside HDD compound shall be established at the approved HDD rig pad. The 
compound shall include the HDD rig, mud mixing and recycling plant, mud pumps, drill 
pipe storage, tooling area, generator sets, fluid storage, cuttings handling area, welfare 
facilities, access roads, exclusion zones, and environmental controls. 

The offshore HDD spread shall be established on a jack-up barge positioned at the 
offshore exit location in approximately 4.5 m water depth. The barge shall support an 
HDD rig, casing hammering equipment, mud recycling plant, tanks, pumps, drill pipe 
storage, tooling area, lifting equipment, spill response equipment, and marine safety 
systems. 

The barge shall be positioned and jacked up in accordance with the marine temporary 
works design, marine operations plan, weather limits, seabed bearing assessment, 
and navigation requirements. 

7. Survey and Set-Out 
The HDD alignment, landside entry point, offshore exit point, casing positions, rig 
positions, barge position, and pipe pullback alignment shall be set out by survey. 
Survey control shall be established on land and, where required, transferred to the 
offshore barge. 

Prior to drilling, the design profile, steering tolerances, intersection location, casing line 
and level, and ParaTrack 2 or equivalent guidance requirements shall be confirmed. 

Existing services, utilities, drainage features, access constraints, ecological exclusion 
areas, and marine work zones shall be confirmed before works commence. 

8. Temporary Isolation Casing Installation 
Temporary steel isolation casing shall be installed at both the landside entry and 
offshore exit. 



 
 
 

 

8 
 

At the landside rig, casing shall be installed by pneumatic hammer along the HDD 
entry inclination through overburden and weathered materials into competent ECBF 
or other approved competent ground. The casing shall stabilise the entry section and 
reduce the risk of drilling fluid breakout near the rig pad. 

At the offshore barge, casing shall be hammered from the jack-up barge along the 
offshore exit inclination into competent seabed material or rock. The offshore casing 
shall provide a controlled bore entry/exit, support pilot drilling from the barge, assist 
with pilot intersection, and provide containment for drilling fluid returns at the offshore 
work front. 

Casing installation shall be monitored for line, grade, penetration, refusal behaviour, 
and alignment with the final HDD profile. 

9. Drilling Fluid Management 
Drilling fluid management is a critical component of the HDD operation and shall be 
implemented throughout pilot drilling, reaming and pullback activities. Drilling fluid shall 
be mixed, circulated, recovered and recycled using dedicated systems located at both 
the landside compound and offshore barge. Fluid properties shall be monitored and 
adjusted to suit the geological conditions encountered and to maintain bore stability, 
effective cuttings transport and drilling performance. Drilling fluid volumes, flow rates 
and returns shall be continuously tracked to identify potential losses or inadvertent 
returns. Spill response equipment shall be maintained at both work fronts, and all 
drilling fluid handling activities shall be undertaken within bunded containment 
systems. No uncontrolled discharge of drilling fluids or contaminated water to the 
marine environment shall be permitted. In the event of a suspected drilling fluid 
release, operations shall be modified or suspended and the project's environmental 
response procedures implemented. 

10. Pilot Hole Drilling 
Pilot drilling shall be undertaken from both ends of the alignment. 

The landside HDD rig shall commence drilling from the landside entry through the 
landside casing and advance along the approved HDD profile. The offshore HDD rig 
shall simultaneously or sequentially commence drilling from the jack-up barge through 
the offshore casing and advance along the approved offshore profile. 

The pilot holes shall be steered toward the planned intersection location. Steering shall 
be controlled using ParaTrack 2 or an equivalent magnetic guidance system, 
supported by survey control, inclination and azimuth monitoring, and continuous 
drilling parameter records. 

The pilot holes shall always remain at a sufficient depth below ground and seabed 
level to prevent hydrofracture and shall follow the approved design profile. Steering 
corrections shall be gradual and shall remain within the minimum bend radius limits 
for the drill string and final product pipe. 
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11. Pilot Hole Intersection 
As the two pilot holes approach the planned intersection zone, drilling shall proceed 
under controlled conditions. Survey and guidance readings shall be checked 
frequently to confirm relative position, separation, inclination, and azimuth. 

The intersection shall be completed by advancing one pilot assembly into the opposing 
pilot bore or by another approved intersect method. Once intersected, the bore shall 
be confirmed as continuous from the landside rig to the offshore barge. 

Following confirmation of the intersect, the landside drill string shall be advanced 
through the completed pilot bore to the offshore barge. At the barge, the pilot steering 
bottom hole assembly shall be broken out and recovered. 

12. Reaming BHA Make-Up 
A reaming bottom hole assembly shall be made up at the offshore barge. The 
assembly shall typically comprise drill pipe, crossover subs, a hole opener or suitable 
rock reamer, stabilising components as required, and a tail string connected back to 
the offshore HDD rig. 

The tail string shall remain connected to the offshore HDD rig during back reaming. 
This arrangement maintains control from the barge side and allows drilling fluid to be 
pumped down the tail string and managed through the offshore recycling system 
where required. 

The reamer selection, cutting structure, diameter, jetting arrangement, and staged 
reaming sequence shall be confirmed based on final pipe OD, required annular 
clearance, anticipated ECBF rock conditions, drilling fluid performance requirements 
and available rig capacities. Prior to commencing reaming operations, all tooling 
components shall be inspected and assembled in accordance with the manufacturer's 
recommendations and project quality requirements. 

13. Back Reaming Operations 
Following completion of the pilot-hole intersection and installation of the reaming 
bottom hole assembly, the bore shall be progressively enlarged to accommodate 
installation of the 450 mm OD PE100 outfall pipeline. Reaming shall be undertaken 
from the offshore jack-up barge toward the landside HDD rig. The reaming assembly 
shall be pulled through the pilot bore while drilling fluid is circulated through the drill 
string and discharged through the reamer to transport cuttings, stabilise the bore and 
maintain drilling performance. 

The reaming programme may comprise multiple stages depending on the geological 
conditions encountered, tooling performance and final bore diameter requirements. 
The selected reaming sequence shall be designed to minimise installation loads and 
maintain bore stability throughout the operation. The offshore tail string shall remain 
connected to the reaming assembly throughout the enlargement process to provide 
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positive control of the tooling and facilitate drilling fluid circulation from the offshore 
work front. 

During reaming operations, drilling parameters including pull force, rotational torque, 
drilling fluid pressure, drilling fluid returns and cuttings characteristics shall be 
continuously monitored. Any significant deviations from expected operating conditions 
shall be investigated and addressed before drilling proceeds. Additional reaming 
passes may be undertaken where required to achieve the final bore diameter and 
improve bore quality. 

14. Bore Conditioning and Final Reaming 
Upon completion of the final reaming pass, the bore shall be conditioned to confirm 
that it is suitable for installation of the product pipe. Bore conditioning may include 
additional circulation, cleaning passes, swabbing operations or supplementary 
reaming runs to remove residual cuttings and maintain bore stability. The bore shall 
remain filled with conditioned drilling fluid at all times to minimise the risk of collapse 
or instability. 

The completed bore shall be assessed using drilling records, drilling fluid returns, 
reaming performance data and tooling observations. Prior to commencement of pipe 
installation, the Engineer shall be satisfied that the bore is suitably sized, stable and 
free from obstructions that may adversely affect the pullback operation. 

15. Recovery of Reaming Assembly 
Following acceptance of the completed bore, the reaming assembly shall be tripped 
back through the bore from the landside HDD rig to the offshore jack-up barge. The 
bore shall remain conditioned throughout this operation to maintain stability and 
minimise the risk of settlement or collapse. 

Upon arrival at the offshore barge, the reaming assembly shall be recovered and 
inspected. Tooling components shall be assessed for wear, damage and suitability for 
subsequent pullback operations. Any components that do not meet project 
requirements shall be replaced prior to assembly of the pullback bottom hole 
assembly. 

16. Pullback Assembly Installation 
Following recovery of the reaming assembly, a dedicated pullback assembly shall be 
installed at the offshore barge. The pullback assembly shall typically comprise the drill 
string, swivel, pull head and associated connection hardware required to facilitate 
installation of the product pipe. The swivel shall isolate the product pipe from rotational 
forces generated by the HDD rig while the pull head shall provide a secure connection 
between the drill string and the product pipe. 

All pullback components shall be inspected prior to installation and shall be rated for 
the anticipated installation loads. Connections shall be assembled in accordance with 
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the manufacturer's recommendations and project quality requirements. A final 
inspection shall be completed before pullback operations commence. 

17. Product Pipe Preparation 
The 450 mm OD PE100 outfall pipeline shall be assembled and prepared prior to 
commencement of pullback operations. Pipe welding shall be undertaken by qualified 
personnel using approved welding procedures and equipment. Weld records shall be 
maintained throughout fabrication and all completed welds shall be inspected and 
recorded. 

Following fabrication, the completed pipe string shall be inspected to confirm 
dimensional compliance, weld quality and overall integrity. The pipe shall be supported 
to prevent damage and shall be positioned to provide a smooth and continuous 
alignment toward the offshore barge. Where required, buoyancy floats, rollers, skids 
or support vessels shall be utilised to protect the pipe during marine handling 
operations and maintain compliance with the minimum allowable bend radius. 

Prior to pullback, the pull head shall be attached to the offshore end of the product 
pipe and all connections shall be inspected and approved. 

18. Product Pipe Pullback 
Following confirmation that the bore is ready and the product pipe has been accepted 
for installation, pullback operations shall commence. The pullback assembly shall be 
connected to the product pipe at the offshore barge and the product pipe shall be 
pulled from the offshore work front toward the landside HDD rig. 

As pullback progresses, the product pipe shall enter the offshore casing before 
passing through the reamed HDD bore. The pipe shall remain fully supported 
throughout the operation and shall be protected from excessive bending, abrasion, 
torsional loading and impact damage. The pipe string shall be continuously monitored 
by marine and landside personnel to ensure that installation proceeds safely and 
efficiently. 

Drilling fluid circulation shall be maintained throughout the pullback operation to 
reduce frictional forces and facilitate movement of the pipe through the bore. Pullback 
loads, drilling fluid pressures, return volumes and pipe movement shall be 
continuously monitored and recorded. Installation shall proceed as a controlled and 
continuous operation wherever practicable. 

19. Completion of Pullback 
Pullback shall be considered complete once the product pipe has been installed along 
the full HDD alignment and the pullback assembly has reached the landside HDD rig. 
Following completion of installation, the pullback assembly shall be disconnected and 
recovered. 
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The installed pipe shall be inspected and secured pending connection to downstream 
infrastructure and subsequent commissioning activities. Survey verification may be 
undertaken to confirm installation position and alignment. The final installed 
configuration shall comprise a continuous 450 mm PE100 outfall extending from the 
landside connection point to the offshore marine works interface. 

20. Demobilisation and Reinstatement 
Upon completion of the HDD installation and associated testing activities, all 
temporary works, plant, equipment and construction facilities shall be progressively 
removed from both the landside and offshore work fronts. The offshore jack-up barge 
shall be demobilised following removal of the offshore HDD rig, drilling fluid systems, 
pumps, tooling, tanks and ancillary equipment. The barge shall then be removed from 
site in accordance with the approved marine operations plan. 

At the landside HDD compound, drilling equipment, recycling systems, generators, 
storage facilities, temporary fencing, access controls and construction materials shall 
be removed. Temporary working platforms, laydown areas and access tracks shall be 
reinstated to a condition consistent with the project requirements and landowner 
agreements. 

All disturbed areas shall be stabilised and reinstated as necessary. Final surveys, 
quality documentation, environmental records and completion reports shall be 
submitted to the Principal. Following acceptance of the completed works, the HDD 
installation phase shall be deemed complete, and the project shall proceed to 
subsequent commissioning and operational activities. 

21. Testing, Survey and Quality Verification 
Following completion of the HDD installation works, all required testing and quality 
assurance activities shall be undertaken. These activities may include pipeline integrity 
testing, pressure testing, weld record review, survey verification, inspection of installed 
infrastructure and preparation of as-built documentation. 

Quality records shall be compiled throughout the works and shall include drilling 
records, steering logs, drilling fluid records, casing installation records, reaming 
records, pullback records, pipe fabrication records and inspection documentation. Any 
non-conformances identified during the works shall be addressed in accordance with 
the project quality management system. 

Final as-built information shall be prepared and submitted to the Principal and 
Engineer for review and acceptance. 
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22. O shore Di user 
At the o shore exit point, the final outfall di user would be installed at or near seabed 
level. 

The di user arrangement is intended to: 

• Improve dilution and dispersion of treated wastewater; 

• Promote mixing within the receiving environment; and 

• Minimise potential seabed e ects. 

The preliminary di user concept currently comprises either: 

• A bell-mouth outlet di user; or  

• A multi-port di user system. 

22.1 Bell-Mouth Di user Option 
The bell-mouth arrangement would involve a gradual diameter expansion at the outlet, 
approximately 2–3 times the outfall pipe diameter. 

This configuration is intended to: 

• Reduce outlet velocity; 

• Encourage radial dispersion of the discharge; and 

• Minimise potential seabed scour e ects. 

22.2 Multi-Port Di user Option 
The multi-port di user arrangement is also a di user option that has been considered 
for consenting and environmental performance purposes. 

The multi-port system can: 

• Maximise initial dilution; 

• Enhance vertical mixing; 

• Reduce localised environmental e ects; and 

• Improve overall discharge dispersion. 

The final details on the di user type, location, arrangement, and size will be confirmed 
during detailed design.  
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22.3 Di user Installation Methodology 
The installation methodology for the o shore di user will be confirmed during detailed 
design, informed by marine geotechnical investigations, seabed conditions, water 
depth, and environmental constraints. A range of installation techniques are considered 
feasible for the proposed works. 

22.4 Co erdam Installation 
One potential installation method involves the construction of a temporary co erdam 
at the di user location. Under this approach: 

• A temporary enclosed structure is installed around the di user footprint; 

• The enclosed area is dewatered to create a dry working environment; 

• The di user structure is installed and secured within the prepared foundation; 

• The co erdam is removed following completion of works. 

This approach allows: 

• High-quality installation under dry conditions; 

• Improved control over foundation preparation and structural placement; and 

• Reduced turbidity and sediment disturbance during construction. 

However, the suitability of a co erdam will depend on water depth, wave conditions, 
and constructability constraints. 

22.5 Marine Based Installation 
In Marine based installation, the di user may be installed directly within the marine 
environment using barges and specialised marine equipment. Under this approach: 

• The di user assembly is prefabricated onshore and transported to site; 

• Marine cranes or lifting frames position the di user on the seabed; 

• Divers or remotely operated equipment undertake positioning, connection, and tie-
in works. 

This approach: 

• Avoids the need for temporary dewatering; 

• Is well suited to deeper water environments; and 

• Minimises temporary structures within the coastal zone. 
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22.6 Final Installation Methodology  
The final installation methodology will be selected during detailed design based on: 

• Confirmed seabed and geological conditions; 

• Water depth and marine access constraints; 

• Environmental considerations; 

• Health and safety requirements; and 

• Construction e iciency. 

All methods described above are established marine construction techniques and are 
considered feasible for the proposed outfall works. 

23. Environmental Management During Completion Works 
The proposed dual-ended intersect HDD methodology has been developed to 
minimise environmental effects associated with construction of the Beachlands South 
Wastewater Ocean Outfall. By adopting a trenchless installation methodology, the 
majority of the pipeline is installed beneath the coastal cliff, intertidal zone and seabed 
without the need for extensive excavation or dredging. This significantly reduces 
disturbance to the coastal environment, minimises impacts on the intertidal and marine 
habitats, and avoids the widespread seabed disturbance typically associated with 
conventional marine pipeline installation methods. 

The selected HDD methodology also substantially reduces the temporary construction 
footprint within the coastal environment. Construction activities are largely confined to 
the established landside HDD compound and the offshore jack-up barge, thereby 
limiting disturbance to the foreshore, coastal vegetation and surrounding marine 
environment. The use of temporary steel entry and exit casings provides controlled 
drilling conditions through the near-surface materials and assists in reducing the 
potential for inadvertent drilling fluid returns within environmentally sensitive areas. 

Environmental management measures shall be implemented throughout all phases of 
the works in accordance with the Project Environmental Management Plan, consent 
conditions and relevant statutory requirements. Environmental controls shall be 
reviewed throughout construction and modified where necessary to respond to 
changing site conditions, weather events and construction activities. 

Key environmental management measures shall include: 

• implementation of erosion and sediment control measures at the landside HDD 
compound; 

• containment, storage, recycling and disposal of drilling fluids and drill cuttings; 
• continuous monitoring of drilling fluid returns to identify potential inadvertent 

returns (frac-outs); 
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• implementation of an Inadvertent Return Contingency Plan, including 
immediate cessation of drilling where required, notification procedures and 
remediation measures; 

• spill prevention and response measures for fuels, oils and hazardous 
substances, including bunded storage areas and spill response equipment; 

• management of construction noise, vibration and lighting in accordance with 
project consent conditions; 

• marine environmental protection measures including management of vessel 
operations, refuelling procedures and waste disposal; 

• implementation of biosecurity procedures for marine plant and equipment 
where required; 

• monitoring of weather, tides and sea conditions to ensure marine works are 
undertaken within safe operating limits; 

• management of construction waste and recycling of materials where 
practicable; 

• protection of environmentally sensitive coastal and marine habitats throughout 
the construction period; and 

• progressive reinstatement of temporary work areas following completion of 
construction activities. 

Environmental controls shall remain in place until all HDD activities have been 
completed and all temporary works removed. Drilling fluid storage systems, 
containment measures and spill response equipment shall remain operational until the 
risk of release has been eliminated. 

All drilling fluids, cuttings, waste materials, temporary containment systems and 
surplus materials shall be removed from the site and disposed of at approved facilities. 
Any inadvertent environmental impacts identified during the works shall be addressed 
in accordance with the project environmental management requirements. 

A final environmental inspection shall be completed prior to demobilisation to confirm 
that all work areas have been left in a safe and environmentally acceptable condition. 

24. Construction Risks and Mitigation 

The proposed dual-ended intersect HDD methodology has been developed to reduce 
the principal construction risks associated with the installation of a long offshore 
wastewater outfall beneath the coastal environment. While HDD is a well-established 
trenchless construction technique, successful delivery of the proposed works is 
dependent upon appropriate planning, detailed design, geotechnical verification, 
experienced personnel and effective construction management. 

The principal technical risk associated with the proposed works is uncertainty in the 
offshore geological conditions. Although the preliminary geotechnical assessment 
indicates that the majority of the HDD alignment is likely to be constructed within East 
Coast Bays Formation (ECBF), the geological profile beneath the offshore section 
remains partially inferred. This risk will be reduced through completion of additional 
marine geotechnical investigations during subsequent design phases to confirm the 
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depth to competent rock, weathering profile and any significant geological structures 
that may influence drilling operations. 

Pilot-hole steering accuracy is a key consideration for long HDD installations. The 
proposed dual-ended intersect methodology significantly reduces the drilling distance 
from each HDD rig to the pilot-hole intersection point, thereby reducing cumulative 
steering deviation and improving positional accuracy. Continuous survey control, 
ParaTrack guidance and verification of steering data throughout drilling operations will 
further reduce this risk. 

Bore stability and inadvertent drilling fluid returns represent recognised risks during 
HDD construction. The proposed drill profile has been developed to transition into 
competent ECBF beneath the weathered near-surface materials, while temporary 
steel entry and exit casings will provide stable drilling conditions through the 
overburden. Drilling fluid properties, circulation volumes and drilling parameters will be 
continuously monitored throughout pilot drilling, reaming and pullback operations to 
identify potential instability or drilling fluid losses. An Inadvertent Return Contingency 
Plan shall be implemented to provide a structured response should an unexpected 
drilling fluid release occur. 

Marine construction activities introduce additional operational risks associated with 
weather conditions, sea state, vessel operations and offshore lifting activities. The 
offshore HDD spread will operate from a jack-up barge, providing a stable working 
platform independent of tidal fluctuations during drilling operations. Marine works will 
be undertaken in accordance with an approved Marine Operations Plan, with weather 
windows, communication protocols and emergency response procedures established 
prior to commencement of offshore activities. 

The product pipe pullback represents one of the most critical phases of the HDD 
installation. Installation loads, drilling fluid circulation and pipe handling activities will 
be continuously monitored throughout the pullback operation to ensure that the 
allowable limits for the product pipe, pull head and swivel are not exceeded. 
Appropriate marine support equipment will be utilised to maintain the required pipe 
alignment and minimum bending radius during offshore pipe handling. 

Collectively, these measures provide a robust framework for managing the principal 
construction risks associated with the proposed HDD installation and demonstrate that 
the Beachlands South Wastewater Ocean Outfall can be constructed using 
established trenchless construction practices and appropriate engineering controls. 

26. Conclusion 
This report has presented the proposed construction methodology for installation of 
the Beachlands South Wastewater Ocean Outfall using a dual-ended intersect 
Horizontal Directional Drilling (HDD) methodology. The proposed approach has been 
developed having regard to the preliminary geological interpretation, anticipated East 
Coast Bays Formation (ECBF) ground conditions, the coastal environment and the 
operational requirements of the proposed wastewater outfall. 
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The proposed methodology incorporates established trenchless construction 
techniques, including dual-ended pilot-hole drilling, intersect drilling, staged reaming 
and installation of the 450 mm PE100 outfall pipeline through a fully reamed bore. The 
methodology has been specifically developed to address the overall installation length 
while improving steering accuracy, maintaining effective drilling fluid management and 
reducing construction risk when compared with a conventional single-ended HDD 
installation. 

The use of trenchless offshore installation techniques provides significant 
environmental benefits by avoiding extensive excavation within the coastal cliff, 
intertidal zone and seabed, thereby minimising disturbance to environmentally 
sensitive coastal and marine environments. Construction activities are largely confined 
to the established landside HDD compound and offshore jack-up barge, resulting in a 
substantially reduced environmental footprint compared with conventional marine 
pipeline installation methods. 

Based on the available preliminary geotechnical information and the proposed 
construction methodology, the Beachlands South Wastewater Ocean Outfall is 
considered technically feasible using the proposed dual-ended intersect HDD 
methodology. The methodology represents a practical and robust trenchless offshore 
installation solution that is capable of being refined during subsequent design phases 
following completion of additional geotechnical investigations and detailed engineering 
design. 
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Appendix A – WWTP OUTFALL LAYOUT PLAN  
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Appendix B – HDD METHOD SEQUENCE 
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Appendix C – HDD TEMPORARY WORKS LAYOUT PLAN 
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Appendix D – HDD DRILL PROFILE 
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This methodology has been prepared by CDS New Zealand Ltd 
for the sole benefit of Beachlands South Limited 
Partnership(the client) with respect to the Beachlands South 
Wastewater Ocean Outfall and the brief given to us. The data 
and/or opinions contained in this report may not be used in 
other contexts, for any other purpose or by any other party 
without our prior review and agreement. 

This report may only be read or transmitted in its entirety, 
including the appendices. 
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