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Disclaimers and Limitations 
This report (‘Report’) has been prepared by WSP exclusively for Kaipara District Council (‘Client’) in 
relation to Mangawhai Waste Water Treatment Plant (WWTP) Concept Design (‘Purpose’) and in 
accordance with the offer of service dated 17 June 2020.  The findings in this Report are based on 
and are subject to the assumptions specified in the Report. WSP accepts no liability whatsoever for 
any reliance on or use of this Report, in whole or in part, for any use or purpose other than the 
Purpose or any use or reliance on the Report by any third party.   

In preparing the Report, WSP has relied upon data, surveys, analyses, designs, plans and other 
information (‘Client Data’) provided by or on behalf of the Client. Except as otherwise stated in the 
Report, WSP has not verified the accuracy or completeness of the Client Data. To the extent that 
the statements, opinions, facts, information, conclusions and/or recommendations in this Report 
are based in whole or part on the Client Data, those conclusions are contingent upon the accuracy 
and completeness of the Client Data. WSP will not be liable in relation to incorrect conclusions or 
findings in the Report should any Client Data be incorrect or have been concealed, withheld, 
misrepresented or otherwise not fully disclosed to WSP. 
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1 Background 
The Mangawhai CWWTP was completed in 2010 to treat the wastewater from the community of 
Mangawhai and Mangawhai Heads. This has produced a high-quality effluent since construction 
and has resulted in the Harbour Waters achieving a healthy, clean condition. When the plant was 
first connected 1250 properties were connected to the system. Today that number is over 2000, 
with 3000 expected before 2030. 

At the recent workshop regarding Mangawhai community wastewater scheme, it was identified 
that there are a number of catchment flooding issues that are occurring.  These have been 
identified as Jack Boyd Drive PS (PS-K) and Outfall PS. At the former there are overflows of 
untreated wastewater, whereas at the latter, the emergency storage is being used in wet weather 
conditions, with the potential to spill to harbour. Confirmation is required on whether this is 
permitted under the resource consents. 

The Mangawhai area is experiencing rapid growth, with a prediction of 3 x current population by 
2043. This means that a number of wastewater assets, particularly to the North of the catchment, 
including Jack Boyd Drive PS, will require upgrade. The impact of growth is being modelled to 
determine a plan of upgrades, but a fully calibrated model is not expected until 2021.   

The scale of these upgrades and necessary capacity are currently unknown and not in the 
anticipated budget.   To reduce the impact and frequency of spills in the immediate term, it is 
proposed that the pumps at Outfall PS are uprated to pass 100 l/s from their current 70 l/s. As the 
CWWTP is unable to treat more than 70 l/s, being restricted in the CASS decant system, and 
transfer to farm effluent pump main, it is proposed to take and store the excess flow for a period to 
the treatment works to reduce pressure on the network.   

All future scenarios for the CWWTP require additional reactors for treatment. Therefore, it was 
considered at the workshop that a new balance tank shall have the same dimensions and be 
suitable for repurposing as a reactor in the future.  

Controls will also be required to prevent overflowing of the balance tank that will, when full, limit 
flow from Outfall PS to a sustainable 70 l/s. This approach will enable more flow from Outfall PS to 
be passed at peak wet weather events, and potentially allow an increase in pass forward flow from 
Jack Boyd Drive PS to reduce flooding risk. After network modelling is complete and future flows 
understood, the full CWWTP upgrade can be implemented with a new resource consent for 
discharge that can manage all flows. This will then enable upgrades as needed to the wastewater 
network. However, this is anticipated to only be available in 2028. This proposed upgrade will 
provide an immediate fix to the catchment flooding by provision of future proofed assets. 

This document outlines the proposed works including sketches, high level cost (for budgeting 
purpose) construction programme, and the reasons for the design selected to support the KDC 
business case. 

2 Previous information 
The following documentation has been provided by KDC and used as the basis for this report: 

• General Drawing Arrangements 
• Geotechnical Investigation (2013) 

The documentation is provided in Appendix A 
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3 Site Visit 
A site visit was performed by WSP Engineer Eros Foschieri on the 02 July 2020. The visit included 
only for a visual assessment of the site. 

Photos of the site visit are included in Appendix B of this report. 

4 Design 
The proposed works are shown on the layout plan below and include for: 

• Outfall Pump Station Upgrade 
• Inlet Works 
• Balance Tank 
• Other modifications- odour, tank wash water 

 
Figure 1 - Proposed Works, Layout Plan 

 

 
 Figure 2 – Flow Diagram for proposed works 
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Figure 3 - Relocated Screen 

4.1 Pump Station Upgrade 

It is understood from Broadspectrum that larger pumps can be installed in the Outfall PS 
with only minor modifications to the controls.  2 New transfer pumps for 100 l/s will be 
required. 

4.2 Inlet works 

The inlet screen is suitable for 100 l/s. currently it also takes the return site water at about 10 
l/s, which will mean that at peak flows the capacity of the screen may be exceeded and the 
manual bypass used for some a small proportion of the flow. This requires operator 
intervention after a storm event. 

An alternative is to divert the return flow to the flow splitter box so lowering the flow at the 
screen. This has not been included in the cost estimate and it will be discussed with KDC at 
the detailed design stage. 

The hydraulic calculation (summarised in Appendix C) confirmed that the current gradient is 
not sufficient to accommodate the proposed flow split. Additional head will be achieved by 
raising the screen by 600mm from its current elevation. 

The raising of the screen is a complex activity if in the current location and would most likely 
require the inlet to be out of operation for over 12 hours. This is deemed to be impractical as 
even in dry weather, over 600 m3/d arrives at the treatment works. 

It is therefore intended to extend the steel structure over the skip area. This will integrate to 
the existing structure, reducing total steel required, with new support legs over the skip. By 
being at a higher level, this enables screenings to drop into the skip below. 

The storm splitter box will be located next to the screen at a lower level and consists of a 
stainless-steel box with weir. The overflow from the weir will gravitate to the new balance 
tank through a 300mm pipe. 

The pass forward flow will be controlled after the splitter by a flow meter and actuated gate 
valve arrangement. A minimum straight pipe length is required of 3 m for this to operate. 
Flow will reconnect to the base of the current flow splitter. 
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Odour can be generated at the inlet works at the screen, flow splitter and overflow chamber. 
A new activated carbon odour filter will be installed near the inlet works to extract and 
cleanse the air to prevent customer nuisance. This will require periodic replacement of the 
carbon, every 1-2 years. 

To relocate the screen, it is necessary to modify the inlet pipework and relocate the flow 
meter. As this pipe is flanged connections, it is relatively straightforward. 

It is recognised that the changeover of the screen might be a complex process and will 
involve electrical disconnection, recabling, disconnection of incoming pipe, removing 
pipework from the structure, refitting new pipework, relocating the screen and 
recommissioning. The challenge for this activity is the time and capacity of storage at the 
outfall pumpstation. It has been assumed that in dry conditions 6 hours is available before 
flow must be turned, but if the activity will take longer, or storage is less, an alternative 
approach will be used. The alternative is to purchase a second screen, making the current 
screen redundant.  The current screen is expected to have only 4 years of asset life remaining 
and may require replacement before the next upgrade in 2028.  This alternative simplifies 
the changes required to be made, and consists of 2 pipe connections, with all other 
pipework being preinstalled. 

4.3 Balance Tank 

The proposed tank is a precast concrete tank of the same dimensions as a current reactor. 
This means that once the future configuration of the plant is decided and future flows 
predicted by the catchment modelling, this tank can either remain as a balance tank or be 
easily modified to be a treatment reactor. 

The edge of the site has a drainage ditch which will require diversion or culvert for 
approximately 30m, which can be undertaken when the earthworks for the tank are made. 

The geotechnical desktop review shows no significant hazards that will warrant extensive 
foundation works and construction may therefore be similar to the existing tank. 
Geotechnical investigations will be required to be confirm as part of the detailed design. 

The tank shall have no internal baffles as these will lead to poor cleaning of the balance tank. 
It shall have a central floor channel draining to a sump at the far end. This enables incoming 
flows to assist in flushing solids from the inlet to the return pumps for removal. A hydrant will 
be provided on an access platform at the inlet to assist in operational cleaning after use. 

The tank will usually be empty, but will fill in storm conditions. This will be automatically 
emptied by a duty/standby dry mounted submersible pump located at the end of the tank. 
This is similar to the RAS pumps on the existing tank. The return flow will be discharged to 
the storm split box, but only operate when the inlet flow meter reads low or no-low.  By 
automatically emptying the tank, wastewater does not have the opportunity to go septic 
and generate odours. Periodic manual cleaning will also assist in the management of odours. 

4.3.1 Geotechnical Consideration 
The desktop geotechnical study is attached in Appendix D of this report and 
included for the following:  

– Desktop review of the geotechnical investigation report for the existing 
plant and its relevance  

– Compliance with the latest building code;  
– Provide assessments on of potential geohazard and constraints for the 

proposed development;  
– Should it be needed, propose the required geotechnical investigation; 

and,  
– Preparation of this Stage 1 Preliminary Geotechnical Appraisal Report. 
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We consider that the site is generally suitable for the proposed development of 
another balance tank. However, the presence of soft silty clay deposits which were 
recorded by the historical CPT at shallow depth should be considered as part of the 
due diligence process.  

Therefore, for the proposed future developments, at least another three CPTs are 
required to be placed to refusal with two of them within the footprint of the new 
proposed tanks structure with another one to the northwest of the existing 
intermediate storage tank.   

These new CPT readings together with the historical boreholes from Tonkin & Taylor 
will be used to develop for a new geological model which runs from northeast to 
southwest direction. As we were unable to obtain these historical CPT data readings 
for our processing, the new CPT data will be used to assess the liquefaction 
potential for the new development.  

4.3.2 Structural Consideration 

The shape and dimension of the tank are the same as the existing CASS reactor, so 
this can be utilized in the future as a potential reactor. The initial reinforcement 
detail and the wall thicknesses have been calculated as part of this concept design. 
The calculations and assumptions are summarised in Appendix E. An isometric view 
of the tank is shown below.  

The balance tank is rectangular (approximately 24m x 8m x 6m) with several 
internal baffle walls. The longer perimeter walls have thicknesses of 450 mm while 
the shorter perimeter walls have thicknesses of 350 mm. The internal walls and the 
base slab are 200 mm thick. 

The longer perimeter walls were designed as free-standing cantilevers while the 
shorter perimeter walls were assumed to be two-way spanning. 

Critical structural information is shown in the table below. 

Table 1 - Critical Structural Information 

Item Value 

Importance Level 3 

Design Life 100 years 

Soil Classification C 

Ground Bearing Capacity 300kPa (ULS) 

Concrete Grade 40/50 MPa 

Reinforcement Grade 500MPa 

   

The shape and dimension of the tank are the same of the existing CASS reactor, so 
this can be utilized in the future as a potential reactor. The initial rebars detail and 
the thickness of the walls have been calculated as part of this concept design. The 
calculations and assumptions are summarised in Appendix E. An isometric view of 
the tank is shown below.  
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Figure 4 - Balance Tank, isometric view (internal baffle not included in the final output) 

4.4 Other Modifications 

As identified above the CWWTP does not have the capacity to treat more than 70 l/s. This 
means that when the balance tank is full, it is necessary to communicate to the Outfall 
pump station to slow the pumps down to only deliver 70 l/s. If this does not occur, the 
balance system will fill with water and more flow will pass to the treatment process, 
eventually resulting in overflow of downstream processes. A communication system will be 
developed to link these systems. 

The skip for screening material is currently to one side of the inlet works structure. It is 
proposed, with the raising of the screen to put the skip under the screen. Some slab and 
drainage modifications may be required. 

5 Construction Staging 
The construction of this system needs to be planned to ensure that wastewater can enter the 
plant and continue being treated.  It is anticipated that the storage at the outfall pump station 
may be used and this will at night enabling up to 6 hours in dry conditions with no flow to the 
treatment works when invasive work is undertaken. Most construction will require no interruption 
of the operation of the existing works. 

• Stage 1. 

• Finalise contractor design elements, shop drawings 
• Procurement of panels, steel work, m&e equipment 
• Lodge consents required for construction. 
• Install new odour filter adjacent to inlet works. Use temporary connections. 
• Isolate and Remove odour bed as on site of new tank. 

• Stage 2. 

• Prepare groundworks for new balance tank. 
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• Provide new drain and site fence. May be a temporary fence depending on 
construction techniques and area required. 

• Temporary connection of odour plant to existing inlet. 

• Stage 3. 

• Preparation of tank foundation 
• Install Tank base 

• Stage 4 

• Construct balance tank walls and seal base edges 
• Install Stair access. 

• Stage 5. 

• While testing water tightness of balance tank (approx. 2 weeks) install return pumps and 
pipework 

• Stage 6 

• Install new inlet structure 
• Fabricate overflow weir box and pipework 
• Install pipework as far as possible including flow meter, valves and pipe to balance 

tank. 

• Stage 7.- Screen relocation 

This stage requires a coordinated inlet shut down and adequate personnel and equipment 
to make the required changes in a limited time window. 
• Stop flow. 
• Disconnect electrical connections 
• Unbolt screen at flanges and remove redundant pipework 
• Install screen and connect to preinstalled pipework. 
• Repower screen 
• Return flow to inlet works. 

• Stage 8 

• Commission flow control 
• Commission feedback control to outfall pump station. 

• Stage 9 

• Replace pumps at Outfall PS. 

• Stage 10. 

• Wait for rain to confirm operation. It is recommended that site is attended on first storm 
event to confirm operation is correct. 

A preliminary overall project programme is presented below. The following assumption have been 
made in the preparation of the programme: 
• The tender period has a two-week shut down for the contractors over the Christmas period. 

Actual tender time available is therefore 5 weeks. 
• Construction period includes for Earthworks, procurement and manufacture of precast 

concrete and steel sections, installation, testing and commissioning. 
• No time delays due to weather are allowed in costs. 2 weeks of delays are included in the 

programme. 
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• Procurement of precast tanks is less than 8 weeks from start of contract 
• Procurement of structural steel is 8 weeks from start of contract 
• No contingency is allowed in the programme.  

Table 2- Preliminary Project Programme 

Key Milestones  Forecast Date  Responsibility  

 KDC project approval 30 September  KDC  
 Detail Design Delivery 16 December  Consultant 
Contract Document completion 16 December Consultant 
 Detail Design Review 16 December   KDC  
 Tender issue  21 December   KDC  
 Contract Award 22 March 21   KDC 
Construction Completion 23 August 21 Contractor 
Commissioning Completion 13 Sept 21 Contractor 

6 Costing 
A rough order of costs (ROC) has been prepared based on the concept presented in this report. As 
shown in Table 2 below. A detailed summary is also provided in Appendix F. The ROC is derived 
from a schedule of standard rates, typical NZ construction costs and supplier information. 
Assumptions for programme and project cost estimates include: 

• No significant geotechnical issues and construction is similar to existing assets. 
• The existing screen can be relocated without damage within the time frame available. A risk 

item included in the risk register 
• Outfall pump station pump replacement is a similar pump to existing and no other pump or 

pipe modifications are required. 
• Current on site MCC, PLC, telemetry and SCADA have sufficient capacity for the additional 

functions (2 additional 5 kW drives, 1 flow meter, level instrument, actuated drive and remote 
link control system) 

• No power upgrade to site is required. 
• Bank will be reduced to level ground to 10 m from the balance tank. 
• 50m of site fencing will be provided 
• Drain channel at the current fence line will be replaced with 400 mm concrete pipe, buried 

to the side of the new balance tank. 
• Sufficient wash water is available on site for tank cleaning. 
• Additional consents will be obtained by the contractor with no delays. 
• Rates selected for walls at Structures estimate based on area 
• Assumed 10% of cast concrete volume is Steel weight 
• Odour plant Cost assumed from similar projects for green dome with integral fan. Supplier 

price not received 
• Assumed $15,000 of physical geotechnical investigation in design fees 
• Assumed for shallow foundation, not piling 
• Not allowed for a PS2 in design fees 
• Access assumed via 1 staircase at the southern end - no allowance for rail on the perimeter of 

the tank 
• No allowance in the fee for training of the operator after construction 
• Assumed no retaining wall on the hill side will be required 
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Table 3 - Rough Order of Cost 

Mangawhai WWTP 
Item Description  Total  

1 Preliminary and General   $     282,356.83  
2 Earthworks and Clearing  $     112,470.00  
3 Drainage  $       16,550.00  
4 Structures  $     918,076.00  
5 Landscaping & Entrances  $       15,750.00  
6 Piping, Pumps and Filtration  $     144,338.13  
7 Extraordinary Construction Costs  $       25,600.00  
8 Electrical  $     154,000.00  
9 Fees  $     215,222.69  
      
  Total  $ 1,884,363.64  
  15% contingency  $     282,654.55  
  Final Estimate  $ 2,167,018.18  

 

7 Project Risks  
A number of key project risks have been identified at this early stage of the project and approach 
to minimise impact has been proposed as outlined in the risk register provided in Appendix G. 
Below we provided a list of the most significant risks: 

• Geotechnical conditions.  
Ground conditions were identified in the previous geotechnical report as being inconsistent 
across the site. This could lead to the need for unbudgeted remediation or changes in 
design. Mitigation is provided by undertaking additional Geotechnical testing in the areas of 
construction to confirm local conditions.  

• Bank stability.   
To build the new balance tank it is necessary to partially cut back the existing bank 
immediately outside of the site. Additional cost and time may be incurred if this bank is 
unstable and remediation is required.  To mitigate this risk, the bank shall be assessed as 
part of the geotechnical studies 

• Inlet screen.  
It is assumed that the existing inlet screen (11 years old) is in good condition and can be 
readily disconnected, moved and reconnected.  Due to asset age it is expected to be 
serviceable for approximately 5 more years, and should be replaced when the next inlet 
upgrade is completed. The risk is that the screen is damaged during the transfer, or cannot 
be readily disconnected and reinstalled in the time window available for shutdown of the 
inlet flow.  This will be looked at in detail in the design stage. These risks can be mitigated by 
the purchase of a new screen. This can be installed from new into the required location, with 
most of the pipework and commissioned while the existing screen is in use.  This reduces 
risk of failure, damage, or delays. A new screen is estimated at $60,000.  

• Capital funding.  
It is understood that there is a budget of $1.8m available for this financial year. The capital 
estimate, with no contingency is at this value, however, if risks are realised, the project 
budget may be exceeded.  KDC are to consider how this may be managed.  One 
consideration is that construction and commissioning are expected to pass into the 2021/2 
financial year. 

• Odour.   
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To enable construction the existing odour system must be removed and a new odour unit 
installed.  This will result in a period with no odour management on the inlet. The new unit 
will be connected to new pipework to the new location of screen and flow control box, with 
the current flow split. It is assumed at this time that the odour filter can be installed adjacent 
to the inlet works and if, required can be connected with temporary flexi hose. The 
preliminary programme shows that this change over may occur in April, so the risk of 
customer complaints is lower than in peak summer. 

• Tank cleaning.  
It is assumed that the balance tank will only be used occasionally, and that with the fall on 
the floor to a sump, manual cleaning of the tank using site washwater (effluent) can be 
undertaken.  A platform is provided at the tank inlet for this purpose. Cleaning is necessary to 
prevent odour generation. However, if there is insufficient water volume and pressure for this 
activity additional improvements will be required.  These may include increased water 
pressure booster, additional access and wash hoses, or in tank cleaning systems. The water 
pressure shall be assessed in design. 

• Catchment flooding.   
The intention of the balance tank is to enable at peak storm flows to pass more flow to the 
CWWTP and temporarily store the water until after the storm event. This will provide 
additional buffer capacity to the network compared to the current configuration. However, 
no modelling of the network has been undertaken yet (currently underway and estimated 
completion is within a year time) thus the size of the tank has been purely based on the 
capacity of this to be reused in the future as additional CASS tank (like for like of the existing 
tanks). 
Should a greater flow be required to be passed forward in the short term, a second balance 
tank may be required



 
 

 

Appendix A  
Existing CWWTP 
Information 

 

 

 

 

 

 

 

 

 











































































































 
 

 

 

Appendix B 
Photos 

 

 

 

 

 

 

 

 

 

 

 



Biofilter to be Removed



Biofilter and Bank on site of Balance Tank



Bank to be cut back for Construction



Base of Biofilter and Surface Material



Location of New Balance Tank



Back End of CASS and RAS Pumps



Location of New Balance Tank



Brush to be cleared



Bank to be Cut Back



Biofilter to be Removed



Surface Material on Balance Tank Area



Inlet Structure from East



Inlet Structure from South



Inlet with incoming Main



Underside View of Inlet Structure



Detail of upper level structure



Inlet Structure viewed from West



Access to CASS and Inlet



Stair Case and Mounting



SKIP AREA



CASS Inlet end and Internal Walls ( New Balance Tank will not have internal walls)



CASS internal walls



CASS Reactor



General View of Balance Tank Area



General View of Balance Tank Area



Construction Joints in CASS Tank



Wall Detail CASS Tank



 
 

 

Appendix C 
Hydraulic Profile Calculation 

 

 

 

 

 

 

 

 

 

 

 



APPENDIX C Mangawhai Inlet Hydraulics Summary 

 

     

S.No levels Calculated From Drawings  
1 TWL in SBR 19.00 19.00 m  

2 
Headloss in discharge Pipework from 
Splitter Box to SBR 0.26 0.26 m 

3 TWL in Splitter Box Outlet Side 19.26 19.26 m 

4 V-Notch Weir IL 19.45 19.45 m 

5 TWL Upstream of V-Notch Weir 19.77 19.77 m 

6 Existing Screen IL - 19.93 m 

  Headloss Proposed Bypass to Ex Splitter 0.32    
7 TWL at proposed Bypass Chamber for 80 L/s 20.08 - m 

  Proposed Bypass Overflow Weir Level 20.18    
  Head over Rectangular Weir at 30 L/s 0.06    

8 TWL in Bypass Chamber @ 110 L/s 20.25 - m 

  Headloss Ex Screen to Proposed Bypass 0.26    
9 TWL at Screen Outlet 20.51 - m 

     

 Height to Raise without any surcharge 0.58   

     
 



 
 

 

Appendix D 
Geotechnical Desktop Study 

 

 

 

 

 

 

 

 

 

 

 







































































 
 

 

Appendix E 
Structural Calculation 

 

 

 

 

 

 

 

 

 

 

 



























































Note - 17/09/2020 -
Tank reduced to single tank post-calculation





 
 

 

Appendix F 
Rough Order of Cost  

 

 

 

 

 

 

 

 

 

 

 

 



2.5

17/09/2020

Rev 1

Item Description Unit Quantity Rate Total

1 Preliminary and General 275,156.83$     

1.1 P&G Ls 20% 1,350,784.13$     270,156.83$     

1.2 Quality plan Ls 1 5,000.00$             5,000.00$         

2 Earthworks and Clearing 82,470.00$       

2.1 Cut to waste for balance tank including both access platform and return pump m3 260 45.00$                  11,700.00$       

2.2 Cut to waste for elevated screen and flow split base slab m3 64 45.00$                  2,880.00$         

2.3 Cut to waste for odour control base slab m3 10 45.00$                  450.00$            

2.4 Import and fill with river sand For all concrete slab bedding (0.5m) m3 167 250.00$                41,750.00$       

2.5 supply and lay 500mm thick crusher rock m2 167 70.00$                  11,690.00$       

2.6 Cut to waste - slope cut back m2 200 70.00$                  14,000.00$       

3 Drainage 16,550.00$       

3.1 Supply and install clossed top concrete drain (400mm) m 48 20.00$                  960.00$            

3.2 Cut to waste for concrete drain (0.5m deep) m3 12 45.00$                  540.00$            

3.3 Supply and lay 50mm clear river sand for concrete pipe bedding m3 2 250.00$                500.00$            

3.4 Supply and install (675x 450) catchpit No. 1 3,300.00$             3,300.00$         

3.5 Supply and install 1050 MH No. 1 11,250.00$          11,250.00$       

4 Structures 912,076.00$     

4.1 Concrete Slabs 69,150.00$       

4.1.1 Concrete base slab for new balance tank (200mm thick) 25MPa m3 51 875.00$                44,625.00$       

4.1.2 Concrete base slab for ruturn pump (200mm thick) 20MPa m3 2 850.00$                1,700.00$         

4.1.3 Concrete base slab for access platform (200mm thick) 20MPa m3 3 850.00$                2,550.00$         

4.1.4 Concrete base slab for elevated screen and flow split (200mm thick) 25MPa m3 3 875.00$                2,625.00$         

4.1.5 Concrete base slab for odour control (200mm thick) 20MPa m3 1 850.00$                850.00$            

4.1.6 Total rebar in concrete slabs 10% of concrete kg 6000 2.80$                    16,800.00$       

4.2 Balance Tank 185,280.00$     

4.2.1 Supply and install cast insitu concrete walls 350mm thick at 5.65m high (25MPa) m2 155 900.00$                139,500.00$     

4.2.2 Supply and install cast insitu concrete walls 150mm thick at 5.65m high m2 35 900.00$                31,500.00$       

4.2.3 Total rebar in balance tank 10% of concrete - already in precast panesl kg 5100 2.80$                    14,280.00$       

4.3 Access platform 30,000.00$       

4.3.1 stair case with two (2 x 2m) platforms (total rise of 5.65m) LS 1 23,000.00$          23,000.00$       

4.3.2 Supply and install handrail on both sides running full length of stairs m 14 500.00$                7,000.00$         

4.4 Return pump 1,020.00$         

4.4.1
supply and install concrete plinth for pumps with access hatch ( 2 x 3 x 1.5 @ 150mm 

thick) 20 Mpa inc rebar and formwork
m3 1 1,020.00$             1,020.00$         

4.5 Elevated screen and flow split 611,606.00$     

4.5.1 Supply and install 6 x concrete footings @ 1m3 each m3 6 850.00$                5,100.00$         

4.5.2 Supply and install base I columns (4m high) bolted to footings (fittings inc) 380 PFC (380 x 150)m 24 4,704.00$             112,896.00$     

4.5.3 Supply and install cross members (5m long) (fittings inc) (75 x 75 x 8mm ) m 30 945.00$                28,350.00$       

4.5.4 Supply and install I beams (fitting inc) 380 PFC (380 x 150) m 30 6,076.00$             182,280.00$     

4.5.5 Supply and install I column extension (1.5m high) (fittings inc) 380 PFC (380 x 150) m 12 3,528.00$             42,336.00$       

4.5.6 Supply and install cross members (2m long) (fittings inc) m 24 756.00$                18,144.00$       

4.5.7 Supply and install I beams for top platform 380 PFC (380 x 150) m 20 9,800.00$             196,000.00$     

4.5.8 Supply and install mesh plating at to of platform (expanded mesh) m2 25 540.00$                13,500.00$       

4.5.9 Supply and install handrail (fittings inc) m 26 500.00$                13,000.00$       

4.6 Odour control - carbon filter 15,020.00$       

4.6.1
supply and install concrete surround for filters ( 2 x 3 x 1.5 @ 150mm thick) 20 Mpa 

inc rebar and formwork
m3 1 1,020.00$             1,020.00$         

4.6.2 Odour Filter ls 1 $14,000 14,000.00$       

5 Landscaping & Entrances 15,750.00$       

5.1 supply and install safety fence m 50 265.00$                13,250.00$       

5.2 supply and install safety fence human gateway m 1 2,500.00$             2,500.00$         

6 Piping, Pumps and Filtration 144,338.13$     

6.1
Supply and install 316 SS 300mm pipework inc fittings, brackets, flanges, 90 deg 

angles and tees
kg 3700 9.75$                    36,075.00$       

6.2
Supply and install 316 SS 600mm pipework inc fittings, brackets and flanges and 

90deg angle
kg 0 9.75$                    -$                   

6.3 Supply and install 316 SS 600mm to 500mm reducers No. 2 1,300.00$             2,600.00$         

6.4 Supply and install 316 SS 500mm pipework inc fittings, brackets and flanges kg 297.5 9.75$                    2,900.63$         

6.5 Supply and install 5kw pumps No. 2 25,000.00$          50,000.00$       

6.6 Supply and install Fittings No. 1 20,325.00$          20,325.00$       

6.7 Valves, fittings bends 100mm LS 1 30,000.00$          30,000.00$       

6.8 Pipework 100mm kg 250 9.75$                    2,437.50$         

Mangawhai Wastewater Plant 
Andrew Springer 



7 Extraordinary Construction Costs 25,600.00$       

7.1 Supply and install lighting, connections and fittings inc No. 10 1,000.00$             10,000.00$       

7.2 emergency switch for pump No. 3 200.00$                600.00$            

7.3 Flow meter and control valve (300mm) No. 1 5,000.00$             5,000.00$         

7.4 Supply and install isolation valves (100mm) No. 4 1,000.00$             4,000.00$         

7.5 Supply and install isolation valve - gate SS (300mm) No. 2 3,000.00$             6,000.00$         

8 Electrical 154,000.00$     

8.1 Cables No. 10 1,000.00$             10,000.00$       

8.2 MCC No. 1 20,000.00$          20,000.00$       

8.3 Instruments No. 2 15,000.00$          30,000.00$       

8.4 Telemetry No. 1 5,000.00$             5,000.00$         

8.5 SCADA No. 4 12,000.00$          48,000.00$       

8.6 Radiolink No. 1 15,000.00$          15,000.00$       

8.7 Software No. 1 20,000.00$          20,000.00$       

8.8 Install No. 2 3,000.00$             6,000.00$         

9 Fees 195,075.28$     

9.1 Design Fees 6% % 0.06 1,625,940.95$     97,556.46$       

9.2 Commissioning 1 $50,000 50,000.00$       

9.3 AS Builts 1 $15,000 15,000.00$       

9.4 MSQA 0.02 1,625,940.95$     32,518.82$       

Total 1,821,016.23$  

15 % contingency 273,152.43$     

Final value 2,094,168.66$  
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Risk Register 
Project Name: Mangawhai Balance Tank 
Project Number:1-1492.07 
Client: Kaipara DC 
Prepared by:  A Springer (revised by Eros Foschieri) 
Version 2 
Updated: 17 September 2020 

 Risk Description Party 
with 
Risk 

Avoid/ 
Mitigate/ 
Manage 

Action Risk Potential $ Owner 

1 Commercial Project cost exceeds annual budget KDC Manage WSP have undertaken a 
review of the option, 
concept level design 
and cost estimate. Cost 
estimate of $1.9 m plus 
15% contingency is 
identified. – In Budget.  

$272k 
(contingency) 

KDC 

2 Commercial Project cost increases KDC Manage Periodic review of 
project. Identify and 
agree changes. Request 
additional funding if 
needed. 

 KDC 

3 Technical Geotechnical requirement changes 
compare to 2007 survey 

KDC Mitigate Undertaken targeted 
Geotech investigation. 
Confirm locations of 
construction. 

 WSP to do survey 

4 Technical Bank Stability- The stability of the bank 
is assumed as outside of previous 
survey. Risk of increased measures to 
maintain stable bank. 

KDC Mitigate Include bank in geotech 
surveys. Identify risks. 

 WSP to include in 
survey 

5 Constructability Screen relocation. It is assumed that the 
existing screen can be relocated in a 4-6 
hour window of no flow to works. If this 
is not possible, an additional screen 

KDC Mitigate Plan screen move with 
contractor. Prepare 
contingency to enable 
come back later 

$60k KDC - Assess in 
design 



 Risk Description Party 
with 
Risk 

Avoid/ 
Mitigate/ 
Manage 

Action Risk Potential $ Owner 

may be required.  Also condition of 
screen permits relocation. 

approach. Or purchase 
new screnn. 

6 Technical  Odour- it is assumed that change from 
old to new odour systems will occur at a 
time of low odour generation. Else it 
may be required to run twin system for 
a period. 

KDC Mitigate Consider timing of 
activity and make risk 
based decision. 

$20k KDC – consider in 
design 

7 Technical  Tank cleaning. It is assumed that the 
tank can be cleaned from a single 
access platform, washing all debris to 
the sump for removal by installed 
pump. It is assumed that washwater is 
adequate flow and pressure to clean 
floor to prevent odour. Task is manual. 

KDC Mitigate Get info on flow and 
pressure from existing 
washwater system.  If 
too low, consider auto in 
tank cleaning, or 
washwater booster. 

$40k KDC - consider in 
design 

8 Environment/ 
Compliance 

Spills from PS-K.  The project is to pass 
30 l/s more to the WWTP in storm 
events. This will improve the Outfall PS 
situation, but may not address PS-K 
issue 

KDC Manage Monitor and record high 
levels in PS. Confirm 
response plan in place 
to tanker excess water. 

$50k KDC 

9 Environment Wildlife outside of current site fence. 
Unknown whether any significant 
ecology to be considered 

KDC Mitigate Desktop ecology review 
to lower risk of ecology 
impact 

$10k KDC – to instruct 
WSP 

10. Archaeology Construction outside of site boundary 
may impact on archaeology. 

KDC Mitigate Review scope of 
previous arcaelogical 
studies. If area is out of 
scope, undertake a desk 
top review to assess 
strategy 

$15k KDC  
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