Sensitivity: General

Otane to Waipawa Wastewater Rising Main
Design Report
Prepared for Central Hawkes Bay District Council
Prepared by Beca Limited

24 Aug 2020

Otane to Waipawa Wastewater Rising Main | 3255239 | NZ1-16238607-44 0.44 | 12 July 2019 | 1

Creative people together transforming our world

Sensitivity: General

| Otane to Waipawa Wastewater Rising Main|

Contents
Executive Summary ................................................................................................ 1
1

2

3

4

5

Introduction ........................................................................................................ 2
1.1

Background ...................................................................................................................................... 2

1.2

Existing Site ..................................................................................................................................... 2

Design Basis ...................................................................................................... 5
2.1

Design Objectives ............................................................................................................................ 5

2.2

Input Flow Data ................................................................................................................................ 5

Rising Main Route Selection ............................................................................ 8
3.1

Route Option Identification .............................................................................................................. 8

3.2

Route Option Concept Cost Estimate .............................................................................................. 9

3.3

Route Multiple Criteria Analysis ....................................................................................................... 9

3.4

Final Route Selection ..................................................................................................................... 10

Pump Arrangement Option Selection ............................................................ 11
4.1

Pump Options ................................................................................................................................ 11

4.2

Pump Option NPV ......................................................................................................................... 12

4.3

Pump Option Selection and Design Flow ...................................................................................... 12

Pump Station Concept Location Design ....................................................... 13
5.1

6

Otane Pump Station ...................................................................................................................... 13

Rising Main Detailed Design........................................................................... 14
6.1

Delivery Staging ............................................................................................................................. 14

6.2

Route Optimisation ........................................................................................................................ 14

6.3

Design Standards .......................................................................................................................... 14

6.4

Detailed Route Design ................................................................................................................... 14

7

Cost Estimate ................................................................................................... 17

8

Safety in Design ............................................................................................... 18

9

Project Risks .................................................................................................... 19
9.1

Risk Register ................................................................................................................................. 19

Appendices
Appendix A – Route Selection Multiple Criteria Analysis
Appendix B – Project Risk Register
Appendix C – Options Net Present Value Analysis
Appendix D – Detailed Design Drawings
Appendix E – Preferred Option Cost Estimate
Appendix F – Safety in Design Risk Register

Otane to Waipawa Wastewater Rising Main | 3255239 | NZ1-16238607-44 0.44 | 24 August 2020 | i

Sensitivity: General

| Otane to Waipawa Wastewater Rising Main|

Revision History
Revision Nº

Prepared By

Description

Date

A

Alex Leo/Leighton Beard

MCA - Draft for Client Review and
Comments

12 July 2019

B

Alex Leo/Anamika
Nampoothiry

Completion of detailed design

24 August 2020

Signed

Date

Document Acceptance
Action

Name

Prepared by

Anamika Nampoothiry

24 August 2020

Reviewed by

Alex Leo

24 August 2020

Approved by

Rachael Shaw

24 August 2020

on behalf of

Beca Limited

© Beca 2019 (unless Beca has expressly agreed otherwise with the Client in writing).
This report has been prepared by Beca on the specific instructions of our Client. It is solely for our Client’s use for the purpose for which it is intended in accordance
with the agreed scope of work. Any use or reliance by any person contrary to the above, to which Beca has not given its prior written consent, is at that person's own
risk.

Otane to Waipawa Wastewater Rising Main | 3255239 | NZ1-16238607-44 0.44 | 24 Aug 2020 | ii

| Executive Summary |

Executive Summary
Central Hawkes Bay District Council (CHBDC) has engaged Beca Ltd (Beca) to undertake design services
for a new wastewater rising main, approximately 9km in length, from the Otane Wastewater Pond to the
Waipawa Wastewater Treatment Plant (WWTP). As part of the design Beca were also required to consider:
The financial incentive and programme requirements of combining the construction with a new watermain
project that shared 3km of the proposed rising main’s route.
● The restrictions and demands of the future CHBDC wastewater strategy, currently in an early
optioneering design stage.
● Requirements for intermediate pump stations and route options.
●

Several potential routes and pumping options were identified by CHBDC and Beca and analysed via a
multiple criteria analysis (MCA) and a net present value (NPV) assessment. The final MCA and pumping
arrangement considerations supported the selection a single progressive cavity pump station at Otane
delivering to a PE100 DN200 PN25 rising main route that utilises the Tiffen Lane paper road.
CHBDC’s proposed second potable water supply pipeline to Otane shares approximately 3.2 km of the
Otane wastewater rising main preferred route. To allow the wastewater rising main to be constructed as a
variation to the watermain contract, the design of the Otane wastewater rising main was split into stages.
Stage 1: Lawrence Street (Otane) to the railway line crossing at Racecourse Road. This stage is shared
by the watermain project.
● Stage 2: Railway line crossing at Racecourse Road to 20m into the Waipawa WWTP.
● Stage 3: Connection of Stage 1 and 2 to the Waipawa WWTP inlet works and Otane pumping station.
●

Stage 1 will be constructed in 2020 alongside the watermain project. The construction of Stage 2 will be
done separately, depending on CHBDC wastewater strategy. Detailed design of Stage 3 will occur alongside
the design of the new Otane pump station and the Waipawa WWTP upgrade works.
A Safety in Design Register has been produced and discussed with CHBDC. A detailed SiD Risk Register
that outlines the key risks identified, and their proposed mitigation measures is attached as an Appendix.
The Class 2 (-10% to +15%) Engineers Estimate, including contingency, for Stage 1 and Stage 2 is
$1,840,000 and $ 1,595,000 (ex GST) respectively.

Otane to Waipawa Wastewater Rising Main | 3255239 | NZ1-16238607-44 0.44 | 24 Aug 2020 | 1

| Introduction |

1

Introduction

1.1 Background
Central Hawkes Bay District Council (CHBDC) has engaged Beca Ltd (Beca) to undertake wastewater rising
main design services for the Otane to Waipawa rising main. The project involves the installation of a new
rising main, approximately 9km in length, from the Otane Wastewater Pond to the Waipawa Wastewater
Treatment Plant (WWTP).
CHBDC are also installing a new watermain from Waipawa to Otane as part of a separate project. The new
watermain is expected to share approximately 3km of its route with the proposed rising main. Due to this
there is a financial opportunity to install both the watermain and the rising main simultaneously.
Consequently, CHBDC asked Beca to fast-track the shared section of the rising main design from concept
stage to detail design to endeavour to align the rising main construction programme with the 3km shared with
the watermain project. This has led to the design work being split into three stages, further information on
this can be viewed in Section 6.

1.2 Existing Site
1.2.1 Otane Wastewater Treatment Plant (WWTP)
The Otane WWTP is located to the northeast of the Otane township. Gravity sewage enters the pond from
the west via an above ground pipe and enters via two chambers on the pond’s southern side. The pond
outlet is located on the eastern side passing, through a now redundant flow monitoring manhole and into a
recently constructed v-notch weir flow channel. In October 2018 a new inlet flow meter was installed on the
incoming above ground sewer. At the time of the site visit, described below, this meter was under repair.

Figure 1: Otane Pond Layout
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Beca and CHBDC conducted a site visit on the 4 June 2019. This visit highlighted several points to be
considered during the design of the wastewater rising main. These were:
CHBDC have approached the landowner of the field to the east about land acquisition. This field could
potentially be used should the wastewater pump station require additional land.
● The current discharge consent of the Otane WWTP will expire in 2021.
● The v-notch channel overtops and discharges to land during large storm events. Due to this flow,
readings during storm events are likely to be unreliable.
● The discharge pipe after the v-notch weir channel currently has a restriction on its flow, possibly due to a
broken pipe downstream. It is possible this is contributing to the overtopping discussed in the previous
point.
●

1.2.2 Waipawa Wastewater Treatment Plant
The Waipawa WWTP is located to the east of the Waipawa township off Pourerere Road. The local GIS
shows that currently the plant serves town via a rising main and a gravity sewer entering on the eastern side
of the site. The site outlet discharges to a stream on the western side. CHBDC owns all the land between the
WWTP pond and Pourerere Road. Half of this is currently used as a geo-bagging area.

Figure 2: Waipawa WWTP

It was noted on site that:
A deep drainage ditch with a stream runs between the WWTP and Pourerere Road. This ditch is reported
to run close to full during storm events.
● There is an existing pump station on the Western side of the site, currently lifting the gravity sewer into
the WWTP.
● CHBDC expect to use the owned field to the north east to build the future treatment improvements
planned at the site.
●
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1.2.3 Rising main Route
The Otane rising main is required to run from the Otane WWTP and discharge at the Waipawa WWTP. The
route will require passing via the edge of the Otane township and across both local rural roads and private
land. CHBDC and Beca drove the expected rising main routes during the site visit and noted that the roads
appeared to have low traffic volumes with some lengths containing wide berms beside the road.
Further details and plans of the routes proposed are discussed in Section 3.
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2

Design Basis

2.1 Design Objectives
CHBDC requires the design of a wastewater rising main from the Otane pond to the Waipawa WWTP. Beca
are required to consider the financial incentive and programme requirements of combining the construction
with the watermain project. The project will also need to consider restrictions and demands of the future
CHBDC wastewater strategy, currently in an early optioneering design stage.
The design objectives can be split into several distinct sections:
Wastewater Strategy Objectives:
Allow for a pump station/s and rising main design capable of conveying both pond effluent and raw
sewerage. It is expected that the Otane pond will be decommissioned in the future requiring raw sewage
to be transported to Waipawa.
● Locate the Otane pump station at a depth and position suitable for operation both with and without the
pond.
● Allow for the discharge point at the Waipawa WWTP to be taken to the current WWTP discharge outlet.
●

Rising Main Design Objectives:
Assess design flow to be delivered from Otane.
Assess an intermediate pump station location and concept layout, if required.
● Assess a preferred route via a multiple criteria analysis selection.
● Assess pumps for both pump stations.
● Assess pipe size and material for the new rising main.
●
●

Rising Main Constructability Objectives:
●
●

Assess the length of the wastewater rising main to share a trench with the watermain project.
Supply pipe materials and grade as early as feasible to allow the construction contractor to place material
orders.

2.2 Input Flow Data
Flow records for the Otane WWTP were supplied by CHBDC. These records included:
Daily pond discharge flows for a number of years.
● Instantaneous pond inflows at hourly intervals since 3 October 2018.
●

2.2.1 Minimum Sustained Dry Weather Flow
Residence times within the rising main will be in the order of days and the resulting septicity of the sewage is
a significant issue.
The minimum sustained dry weather flow will impact on this.
Analysis of 2018 daily pond discharge records provides:
A minimum daily pond outflow of 49.2m3/d (0.57L/s), equating to 79L/cap.d.
● A minimum weekly pond outflow of 58.4m3/d (0.68L/s), equating to 94L/cap.d.
● A minimum monthly pond outflow of 73.0m3/d (0.85L/s), equating to 118L/cap.d.
●

Pond inflows may have been higher due to evapo-transpiration within the pond.
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2.2.2 Minimum flows may increase once the new watermain becomes operational Average Dry
Weather Flow (ADWF)
Analysis of daily flow records provides an average ADWF for 2018 of 90.3m3/d (1.20L/s), where ADWF is
defined as the average flow on days which have had no rainfall either on the day or on the seven preceding
days. This equates to a per capita flowrate of 146L/cap.d. Pond inflows may be higher due to evapotranspiration within the pond.
Design ADWF can also be estimated from population. The following sources gives domestic ADWFs of:
NZS4404 – 180 to 250L/cap.d.
● Hastings District Council Engineering Code of Practice 2011 - 250L/cap.d.
●

Table 1 below outlines the ADWF assuming 250L/cap.d.
Table 1: 2018 ADWF Based on Population

Parameter

Units

2018

20481

Wastewater Connections

252

-

CHBDC Long Term Plan
2018-28

Household Residency

2.46

-

CHBDC Long Term Plan
2018-28

Contributing population

620

744

Per capita flow

L/cap.d

250

250

ADWF

L/s

1.79

2.15

1.

Assuming a 20% population increase in population to 2048 as per the CHBDC Long Term Plan 2018-28 Supporting Information, 1.
Infrastructure Strategy

A future design ADWF of 2.15L/s is adopted based on 250L/cap.d on the basis that per capita contributions
may increase once the new watermain becomes operational. However, it is noted that future ADWF could be
as low as 1.4L/s if per capita contribution does not increase.
2.2.3 Wet Weather Flows
The daily pond discharge flows are calculated from ultrasonic level measurements of the water level
upstream of a v-notch weir. It is understood that the v-notch weir submerges during peak wet weather events
and flow overtops the weir channel. Thus, while the measurements are useful for confirming dry weather
flows they will be inaccurate for Peak Wet Weather Flows (PWWF).
They do however indicate that peak wet weather flow events in Otane can last as long as four days.
Pond inflows are measured by a magflow meter installed in the incoming gravity pipe. This has been
installed in an inverted siphon in order to keep the meter flowing full under all conditions. There is a risk that
solids could be settling in the inverted siphon and affecting the flow measurements.
Pond inflows as high as 49L/s have been recorded, which equates to a wet weather peaking factor
(Instantaneous PWWF/ADWF) of about 40 on the 2018 ADWF. However, the flow records do not yet include
a peak wet weather event.
It is understood from discussions with CHBDC Operations that overflows from the sewerage network may be
occurring during peak wet weather events. These would add to the total wet weather flow for Otane.
It is noted that:
There is insufficient data to confirm peak wet weather flows and their duration.
It appears that wet weather flows may be extremely high and of extended duration.
● An infiltration and inflow reduction programme is currently being investigated but no recommendations
have yet been made regarding wet weather flow targets.
●
●
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●

If the resulting wet weather flow exceeds the pump capacity, storage at Otane and/or consented
overflows would be required.

As a result of the above points it is not feasible to select a PWWF from the available data. Furthermore, the
tight programme requirements also prevent CHBDC from delaying the rising main design till reliable wet
weather flows become available. A risk workshop held with CHBDC on 1 July 2019 discussed mitigations for
the risks of designing the rising main without reliable flow data. These can be summarised to two key risks:
Actual PWWF exceeds design expectations:
Mitigated by CHBDC implementing a I&I programme to control peak events. If this is not sufficient, options
for future storage at Otane are feasible via the reuse of the pond or its surrounding area.
A conservative pump flow rate leads to future costs upgrading the WWTP:
Mitigated by Beca investigating lower flow rate options by adjusting both route (Section 3) and pump
arrangements (Section 4). Control of this risk was used as driver for the design basis going forward.
CHBDC accepted that mitigations described above are suitable in the place of reliable flow data. As a result,
the final design flow was selected based on route and pump requirements as detailed in Section 4.
It should be noted that the following above risk are discussed further in the CHBDC Waipawa and
Waipukurau WWTP Upgrade Scheme Concept Design, 24 July 2020, and seeks to clarify the expected peak
flows for the catchments.
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3

Rising Main Route Selection

3.1 Route Option Identification
During the site visit several potential routes were identified by CHBDC and Beca. These routes were
analysed via a multiple criteria analysis. A sketch of the routes is shown below in Figure 3.

Figure 3: Propose Rising Main Route Options

Each proposed route option is expected to require an intermediate pumping station and acquisition of private
land to the north of the Waipawa WWTP to facilitate the building of a rising main discharge standpipe.
All proposed routes share the same alignment from the Otane pond to the Racecourse and Homewood Road
junction. After the junction there are possible variations for the rising main path. These can go via Ireland
Road, Tiffen Lane or State Highway 2 (SH2).
3.1.1 Route 1: Ireland Road
The 9.7km Ireland Road route allows requires no acquisition of private land outside of the land for the WWTP
standpipe. However, the route passes over a 160m high point that will require the stand pipe to be an
estimated 20-25m higher than the ground level at the WWTP. The length and static head of the pipe will also
require higher pumping rates than the Tiffen Lane option.
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3.1.2 Route 2: Tiffen Lane
The 9.1km Tiffen Lane route is the shortest of the three proposed options. The route connects Racecourse
and Pourerere Road by following the Tiffen Lane Kiwi Rail corridor across around 1.5km of private land.
There is a possibility that 60% of the Tiffen Lane crossing could utilise land already owned by Council,
however CHBDC have yet to confirm this. The shorter route allows for consideration of lower pump flows and
a smaller rising main diameter due to the lower static head and shorter length.
3.1.3 Route 3: State Highway 2
The SH2 route is the longest of the three running for 10.6km along Racecourse Road and down SH2. This
route avoids the high point on Ireland Road and the private land acquisition outside of the standpipe area at
the cost of additional length and complexity of construction on SH2.

3.2 Route Option Concept Cost Estimate
Costing for the concept routes was completed by Beca. These costs were based on the concept design
information, with rate information taken from the wider wastewater strategy NPV and the recently received
CHBDC watermain tenders. Due to the high level of design it was agreed that all routes will be costed with
the same rising main and flow sizing. This was based on an early concept design of a DN250 PE100 PN16
pipe with duty standby submersible pumps delivering a flow of 33 L/s.
Table 2: Route Option Concept Level Comparative CAPEX Costs*

Route Name

Cost Estimate (Ex GST)

Route 1: Ireland Road

$6,530,000

Route 2: Tiffen Lane

$6,230,000

Route 3: State Highway 2

$6,850,000

* All estimates should be considered as high-level concept design estimates at Class 4, intended for options appraisal only.

Due to the similarities between the routes concept level operational and maintenance costs were expected to
be the same. Due to this no OPEX costing or comparison was done for the options.
The cost estimates will need to be adjusted following completion of concept design.

3.3 Route Multiple Criteria Analysis
The described routes were subject to a Multiple Criteria Analysis (MCA). The criteria and weighting for this
analysis was discussed and agreed with CHBDC both prior and post its completion. The chosen attributes
were:
●
●
●
●
●
●

Cost
Complexity
Impact
Consentability
Technical Difficulty
Future proof-ability

Capital construction cost.
Risk and issues related to construction.
Effects on local area and people (private land use, road reserve construction, etc).
Risk and issues related to consent strategies.
Risk and issues related to design work.
Ability to tie-in with future WWTP plans.

Beca and CHBDC agreed that weighting should be increased for both the cost and future proof-ability
criteria. This was a consequence from the risk workshop detailed in Section 9.1, where it was noted that the
design flow and size of the rising main could have significant cost implications for future WWTP sizing works.
Operating costs were not considered at this stage due to the high-level design having very similar
operational costs for each option.
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The full multiple criteria analysis can be found in Appendix A. Below is a table summarising the results of the
analysis and the positive and negative attribute of each route.
Table 3: Route Selection MCA (Condensed)
Otane to Waipawa Rising Main Route Multi-Criteria Assessment
Criteria

CAPEX Costs
(Weighted)

Route 1: Ireland Road

Route 2: Tiffen Lane

Route 3: State Highway 2

Risk
Rating

Risk
Rating

Risk
Rating

Weighted
Score

Weighted
Score

Weighted
Score

Moderate

0

Low

2

High

-2

Low

1

Moderate

0

High

-1

Impact

Moderate

0

High

-1

High

-1

Consent Difficulty

Very Low

2

Low

1

Moderate

0

Technical Difficulty

High

-1

Moderate

0

Moderate

0

Future Proof-ability
Risk (Weighted)

Very High

-4

Low

2

Very High

-4

Complexity

Summary

-2

4

-8

3.4 Final Route Selection
The final MCA supported the selection of the Tiffen Lane option. CHBDC approached the landowners in the
area to gauge the attitude toward the use of the private land and received no concerning responses. It was
also noted that strips of crown land adjacent to the railway may extend outside the rail corridor fence. Future
design stages would be able to consider the feasibility of using these areas for the rising main route.
Furthermore, it was deemed that there may also be a future option on the route to construct the main on the
eastern side of the rail, avoiding the need for two rail crossings.
The lower height and shorter length of the Tiffen Lane route also allowed the consideration of pumping
options outside of the 33L/s submersible arrangement originally allowed for in the MCA. These are discussed
further in Section 4.1.
Due to the above and the outcome of the MCA it was agreed with CHBDC that Option 2: Tiffen Lane, would
be progressed as the preferred route for the rising main design.
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4

Pump Arrangement Option Selection

4.1 Pump Options
4.1.1 Early Concept Design
In the early concept design stage, progressive cavity pump options were not preferred due to potential
delays in the supply of high-pressure pipe and CHBDC preference for submersibles. Series pumping was
also not preferred due to possible complexities or issues with operation of pumps in that configuration.
Hence, a submersible pump selection with a flow of 33L/s was adopted for the rising main early concept
design stage. This was also partly due to Ireland Road being the preferred route in the early design. The
length and static head of this route and the lack of suitable low flow pumps led to the initial selection of
higher flow pumps to meet the system head requirements.
Several issues were highlighted with this option as the project progressed. Firstly, as discussed in Section
2.2.3, the high flows compared to Otane’s low ADWF would result in a significant increase in the sizing and
cost of the future Waipawa WWTP inlet works. It would also potentially result in a large volume of storm flow
being delivered to the future WWTP, again possibly increasing the cost of the WWTP upgrades.
Furthermore, the residence time in the rising main would cause the sewage to go septic, creating issues with
odour and corrosion at vent points along the rising main.
4.1.2 Revisited Concept Design
The selection of the Tiffen Lane route in the MCA allowed Beca to revisit the pumping arrangements
available. The reduced head requirement presented by the route allows for different pump selections. The
resulting options were able to reduce the pumped flow from 33L/s to the 12-21L/s range.
Furthermore, an agreement was made that there will be future option to store peak wet weather flow at the
Otane site. The design of this storage will be part of future works outside the scope of this report.
Beca had initially asked CHBDC if they wish to consider progressive cavity pumps as a potential pumping
option. CHBDC had expressed that they prefer submersible centrifugal pump solutions due to the benefits of
ease of maintenance and the standardising of both pump supplier and parts in the region. However, due to
the selection of the Tiffen Lane route, a progressive cavity pump may be able to provide value via a single
pump station solution, something that cannot be achieved by submersible pumps.
The pumping options currently considered are as follows:
a. Centrifugal Pumps (Submersible or Dry Mounted)
Due to the limits of the available pumps the centrifugal pump option will require two pump stations operating
at 20.5L/s. Due to the tight design envelope of the Tiffen Lane route it is likely that these pumps stations
require a series pumping arrangement to achieve the required head. Based on a duty standby arrangement,
this could result in 4 pumps at each pumping station. While this will increase the maintenance and capital
cost of the option there are still benefits of a centrifugal pump system that should be considered. Centrifugal
pumps are familiar to CHBDC Operations and are regarded as easier to maintain and repair. They will also
not require any non-standard pipe sizes on the rising main route. It should be noted that, as mentioned
previously, series pumping systems are relatively uncommon with raw wastewater due to perceived
complexities with operations of pumps in that configuration.
b. Progressive Cavity Pumps
A progressive cavity arrangement option has the potential to require only one pump station. This
arrangement will require a PN25 pipe to mitigate the high pressures at the Otane end of the rising main. A
PN25 pipe is not typically stocked by suppliers in New Zealand and may require the Contractor to place an
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order for manufacture. Thus, the delivery timeframe for this PN25 pipe may clash with the programme
planned for the co-trenching construction.
A second option is to use a standard PN16 pipe and allow for two pumping stations. This option forgoes the
benefit of a single pumping station in favour of quicker and cheaper pipe supply.
Mono pumps have recommended progressive cavity pump models for both options. Their proposal requires
pre-pump maceration to stop large solids blocking or damaging the pump. These macerators inherently
increase the maintenance for a pumping station. It should also be noted that progressive cavity pumps
typically require more maintenance than submersibles, with the stator possibly requiring replacement each
year.
4.1.3 Proposed Option Table
Below is a table summarising the characteristics of the various pump arrangement options proposed. All
options proposed use Route 2 detailed in the route selection MCA.
Table 4: Pump Arrangement Options

Option

Pump Type

No of Pump
Stations

Pumps per
Station (Total)

Pipe Details (mm)

Design flow (L/s)

Route 2, A

Progressive

1

2 (2)

PE100 DN200
PN25

15.7

Route 2, B

Progressive

2

2 (4)

PE100 DN160
PN16

12.7

Route 2, C

Submersible

2

2-4 (4-8)

PE100 DN200
PN16

20.5

4.2 Pump Option NPV
Following the identification of the 3 pumping options a Net Present Value analysis was completed. This
analysis was undertaken to compare the relative, long-term costs of the various pumping configurations. The
full NPV analysis can be found in Appendix C.

4.3 Pump Option Selection and Design Flow
Pumping Option 2A (Tiffen Lane route with a single pump station, progressive cavity pumps and PE100
DN200 PN25 pipeline) provided the lowest overall NPV. As such, Option 2A was discussed and agreed with
CHBDC as the preferred pumping option for the rising main.
Note that as mentioned in Section 4.1.1 the management of flows, peaks and pump station design are to be
considered as part of Otane pump station design and Waipawa/Waipukurau design.
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5

Pump Station Concept Location Design

5.1 Otane Pump Station
Option 2A requires a single pump station located close to the Otane treatment pond. As per CHBDC request,
neither the preliminary nor detailed design of the pump station layout was part of Beca’s scope of works. It is
expected that the pump station will be designed in the future as part of a separate package of works.
Beca did undertake an early stage concept location design to confirm the feasibility of locating the pump
station at the Otane treatment pond. The location was selected based on the following criteria:
Connection to the Otane outflow for transfer of treated effluent prior to the upgrade at the Waipawa WTP.
Connection to the Otane inflow for transfer of raw sewage post the upgrade of the Waipawa WTP.
● Available land based on a concept pump station layout, noting that CHBDC have discussed purchase of
the field to the east of the pond.
● Proximity to the pond embankment.
●
●

Figure 4: Proposed location for Pump Station

The selected location in Figure 4 above is considered suitable for the concept pump station location due to
the easy connection to both final effluent and raw sewage, allowing flexibility in the staging process.
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6

Rising Main Detailed Design

6.1 Delivery Staging
CHBDC’s proposed second potable water supply pipeline to Otane that runs alongside to approximately 3.2
km of the proposed Otane wastewater rising main. To allow the water and wastewater rising mains to be
constructed under the same contract the Otane wastewater rising main was split into several stages. This
enabled the design of first section of the rising main, shared with the water supply, to be the fast tracked to
meet the construction programme.
The rising main detailed design and construction was split into three stages:
Stage 1: Starting at Lawrence Street in Otane and terminating at the railway line crossing at
Racecourse Road. Refer to Appendix D for the final set of detailed design drawings. Design
and construction of Stage 1 pipeline was fast-tracked to enable early construction of this
section of Otane to Waipawa rising main.
● Stage 2: Starting from the railway line crossing at Racecourse Road along the railway line and
terminating 20m into the Waipawa WWTP.
● Stage 3: Connection of Stage 1 and 2 to the Waipawa WWTP inlet works and Otane pumping station.
Design will be done alongside the design of the WWTP upgrade work.
●

6.2 Route Optimisation
Route optimisation was discussed and reviewed with CHBDC. The resulting design actions to optimise the
pipeline are listed below:
1. Where possible the pipeline alignment has been designed to run in the berm adjacent to the road,
minimising the need for reinstatement of the existing pavement.
2. The alignment has avoided crossing land owned by Kiwi Rail and is compliant with KiwiRail distancing
requirements.
3. Consideration has been given to keeping the new rising main a safe distance from existing services.
Where possible the rising main has been moved to the side of the road with no existing services.

6.3 Design Standards
The following design standards where used to support design decisions:
NZS 4404:2010
AS/NZS 2566.2
● AS/NZS 4130:2009
● TNZ F/1
●
●

Land development and subdivision infrastructure.
Buried flexible pipelines, Part 2: Installation.
Polyethylene (PE) pipes for pressure applications.
Specification for Earthworks Construction.

6.4 Detailed Route Design
6.4.1 Pipe Sizing and Pump Selection
The chosen size and material for the pipe at the concept design stage is OD200 PE100 PN25. Refer Section
4.1.1.b. and Section 4.3 for explanation on pipe and pump selection.
6.4.2 Material Selection
Polyethylene pipe (PE) is the recommended material for the rising mains, due to:
●

PE is inherently resistance to corrosion, unlike concrete lined steel or ductile iron.
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●
●
●
●
●

Restrained joints for PE are more seismically resilient compared to rubber ring joints, and do not require
thrust restraint at changes of direction.
PE is more flexible than other materials which helps to mitigate surge effects and accommodate
movement.
PE is more cost effective than ductile iron or steel, and generally there is not a significant difference in
installed cost compared to PVC.
Ductile iron or steel pipe is proposed for above ground pipework including bridge crossings.
PE is capable of being installed via directional drilling. Contractors may wish to consider this installation
methodology over open trenching.

6.4.3 Valves
● A combination air valve (non-slam) for wastewater are proposed at all high points in the rising main. As
Stage 1 and Stage 2 of the rising main will be completed 1-2 years ahead of the rising mains operation
these air valves will be installed as part of future work and need to be installed prior to commissioning the
pipeline. In the interim, blind flanges will be used.
● All air valves have been designed to allow retrofitting of activated carbon units above ground. Where the
rising main is located in the road corridor, air valve chambers have been positioned in the closest berm.
● Scour valves are proposed at all low points except for crossings under rivers.
● Scour valve access covers need to be trafficable and lockable.
6.4.4 Trench Design
Trench details have been specified for both trafficable and non-trafficable area. Trench embedment material
has been selected and specified as per AS/NZ 2566.2 Section 5.4.2 for both. Gap 65 or other approved
backfill material compacted to 90% MDD to be used. Surface will be reinstated to match the existing surface
material or to the road owner’s specification if in the trafficable area.
In addition, trenching to comply with standard requirements of NZS 4404:2010 – Drawing sheet CM-001.
6.4.5 Staged Pipeline Termination Details
Termination details for the two construction stages have been included in the design. This is required to seal
the pipe from water, sediment and vermin ingress in between the Stage 1, Stage 2 and WWTP upgrade
construction.
Stage 1
Stage 1 of the Otane rising main terminates adjacent to the railway line crossing on Racecourse Road. The
termination detail includes a blanking flange attached to either end of the rising main section. Stage 2
pipeline will be connected to Stage 1 by removing this blanking flange and connecting via a new flanged
connection.
Stage 2
As Stage 2 will connect to Stage 1 and terminate 20m into the Waipawa WWTP site only one termination
point is required. This termination will be done using a blanking flange attached to a flange as per Stage 1.
6.4.6 Future Rising Main Discharge Design (Stage 3)
Connection and discharge details to the Waipawa WWTP and Otane PS cannot be confirmed as design of
these elements has yet to occur. Connection to the Otane PS is not foreseen to be a high-risk item, however
the WWTP discharge requires a greater level of consideration. The Otane rising main design team has
considered options for discharge as a preliminary level, taking into account the information available on the
Waipawa WWTP upgrade work.
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The discharge of the rising main is required to be 11-12m above the ground level at the WWTP. This is
driven by a high point at Tiffen Lane. (132.23m RL), without a raised discharge the main will have issues with
draining when not in use. This is considered poor for pump operation. Also, based on the Waipawa WWTP
upgrade development so far, it is probable that the inlet works for the sewage discharge to the WWTP will
be:
Roughly 5m above ground.
Located on the new expanded site (Waipawa WWTP site in Figure 5).
● Fed by rising mains from the township and the pond.
●
●

Two discharge options have been considered for the pipeline discharging to the WWTP (see Figure 5).
1. A new discharge chamber structure atop a nearby hill (possibly requiring a new PS to lift to the inlet
works)
2. A new vertical steel standpipe near the inlet that can dissipate the 11m head and discharge to
elevated inlet works

Figure 5: Discharge Options at Waipawa WWTP

Although the discharge chamber on the hill is less visually intrusive and more seismically suitable, the drop
under Pourerere Road and the lift to the inlet works could require a second pump station near the WWTP.
This option would also require obtaining permission from the landowner of the proposed site for hill
discharge.
In comparison, a discharge stack will allow for onsite odour control options and is more flexible to
accommodate changes to the WWTP design. It should be noted that there are visual implications with the
discharge stack, however there may be ways to mitigate this in the future design.
The detail design of the above is to be done alongside the detail design of the WWTP upgrades. This will
allow confirmation of the final layout of the inlet works.
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Cost Estimate

A cost estimate has been prepared for Stage 1 and Stage 2 to allow CHBDC to budget for the expected
construction costs. The estimates are based on detailed design information and hence exclude professional
design fees. In addition, contract management and construction monitoring costs have not been allowed for
since council prefers to manage this in-house. The pipeline estimate is deemed to be a Class 2 estimate
(based on detailed design) in terms of the AACE Cost Estimate Classification System guidelines. The
probable accuracy range of the estimate is likely to be no better than -10% to +15%.
Table 5: Summary of Construction Cost Estimate Stage for 1 and 2

Stage 1

Stage 2

Tender Design Estimate

$

1,672,000.00

$

1,450,000.00

Contingency (10%)

$

170,000.00

$

145,000.00

Total

$

1,842,000.00

$

1,595,000.00

The above estimates assume a competitive tender process utilising an open trench installation. No
allowance has been made in the Stage 1 estimate for the economies of scale offered by installing the rising
main under the same contract as the new watermain.
A full schedule of prices for each stage can be found in Appendix E.
The costs associated with the Stage 3 connection to the Waipawa inlet works is excluded from this estimate.
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Safety in Design

A detailed Safety in Design Risk Register can be found in Appendix F. The most critical risks identified, and
their proposed mitigation measures are listed in the table below:
Table 6: Key Safety in Design Risks and Proposed Mitigation

SiD Ref

Phase

Key Risks and Consequences

Proposed Mitigation

1.07

Construction

Construction activity resulting in
striking of existing buried services
and thrust blocks.

Review services relocation design/as
built prior to construction, including
existing thrust blocks. Learnings from
the watermain construction have
been passed on to from CHBDC to
designers.

Consequences:
Injury and/or death to personnel.
● Damage to existing services/
stakeholder assets resulting in
increased time and cost.
●

1.14 &
2.06

Construction,
Operation and
Maintenance

Proximity to rail causing plant, staff or
maintenance personnel collision with
rail movement.

Alignment is kept as far from tracks
as possible and is compliant with
KiwiRail requirements.

Consequences:

No work within the railway track is
required. Contractor to be aware of
the close proximity to the rail and
ensure controls are in place to stop
plant and staff straying into the rail
corridor.

●

2.04

Operation &
Maintenance

Use of experienced staff in
construction teams.
● Use of excavation permit system.
● DBYD and service proving (nondestructive digging) prior to
construction.
●

Injury and/or death to personnel.

Access to valves for maintenance.
Consequences:

Air and scour valves have been
positioned outside of road corridor in
berm

Damage to valve during
maintenance.
● Risk of cars on road when
accessing valves for maintenance
causing serious harm or death
●
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Project Risks

9.1 Risk Register
A risk workshop was held on the 1 July 2019 with Beca and CHBDC in attendance. The workshop aimed to
highlight project risks, the results of this meeting are recorded in the Project Risk Register in Appendix B.
Wider CHBDC wastewater strategy risk workshops have also occurred to date. These workshops have
incorporated some of the risks presented by the wider conveyance strategy CHBDC are considering as part
of the wastewater upgrades. These workshops supersede the risk workshop held for Otane and can be
found in the CHBDC Waipawa and Waipukurau WWTP Upgrade Scheme Concept Design, 24 July 2020.

Appendices
Appendix A – Route Selection Multiple Criteria Analysis
Appendix B – Project Risk Register
Appendix C – Options Net Present Value Analysis
Appendix D – Detailed Design Drawings
Appendix E – Preferred Option Cost Estimate
Appendix F – Safety in Design Risk Register
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