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In March 2020, Mott MacDonald was commissioned by Central Otago District Council to assess the system
performance of the water and wastewater network, at the proposed property development. In response to the
revised property development plans, provided in July 2020, Mott MacDonald was once again instructed to
undertake the water supply and wastewater modelling. The same commercial demand was retained;
however, the residential demand was increased (270 to 350 units). Additionally, the maximum number of lots
that can be allocated to the Scott Terrace wastewater pumping station was also investigated.
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Background

This document summarises the results of the assessment undertaken for the proposed property
development; located south of Shortcut Road, Cromwell. This area is part of the Cromwell water supply (WS)
and wastewater (WW) schemes.
Mott MacDonald (MM) was commissioned by Central Otago District Council (CODC) to assess the system
performance, in terms of capacity in the proposed development, for both the WS and WW networks. The
impact of the proposed development, which includes both residential and commercial elements, has been
investigated both within the boundary of the development and in the remainder of the networks. Additionally,
the maximum number of lots that can be allocated to the Scott Terrace WW pump station (PS) has been
investigated.
Figure 1.1 and Figure 1.2 show the location of the proposed development, respectively within the water
supply and wastewater networks.

This document is issued for the party which commissioned it and for specific purposes connected with the above-captioned project only.
It should not be relied upon by any other party or used for any other purpose.
We accept no responsibility for the consequences of this document being relied upon by any other party, or being used for any other
purpose, or containing any error or omission which is due to an error or omission in data supplied to us by other parties.
This document contains confidential information and proprietary intellectual property. It should not be shown to other parties without
consent from us and from the party which commissioned it.
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Figure 1.1 – Location of the proposed development (including WS network)

Figure 1.2: Location of the proposed development (including WW network)
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2.1

3

Assumptions
Demand and discharge calculations

As informed by the New Zealand Standards (4404:2010), the demand and discharge were calculated for WS
and WW, respectively, using the number of lots for residential and the total land area for commercial.
The following assumptions were made based on the revised number of residential lots (from 270 to 350 lots)
and the abovementioned guidelines.
Table 2-1 - Demand and discharge criteria
Water supply

Wastewater

Person per Parcel

3

Number of residential lots

350 lots

Demand / Discharge

500 l/person/day

250 l/person/day

Residential Peak Hour Factor

5

2.5

Peak Wet Weather Flow Factor

N/A

2

Commercial Flow (Medium)

0.7 l/second/hectare (include DWF and WWF peak factors)

Commercial landmass

1.65 hectares

Table 2.2: Water supply demand
Daily Flow (m3/d)

Instantaneous Peak Demand (l/s)

Residential

525

30.4

Commercial

71.3

1.2

Total

596.3

31.6

Table 2.3: Wastewater discharge
Peak Dry Weather Flow (PDWF)
l/s

Peak Wet Weather Flow (PWWF)
l/s

Residential

7.6

15.2

Commercial

1.2

1.2

Total

8.8

16.3

2.2

WS firefighting classification

As agreed with CODC, the firefighting water standards for this study are:
● FW2 for the residential lots
● FW3 with the possibility of one FW5 fire cell building for the commercial area.

2.3

WW storm event

A 10-year storm event, recorded on the 2nd January 2013, was used for the Wet Weather Flow (WWF)
Simulation. The T-A Curve hydrological Model is used for the runoff simulation. The development’s WWF
runoff contribution is calculated based on the factors listed in Section 2.1.
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2.4
2.4.1
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Proposed Network and Connection Point
Confirmed developments

As agreed with the CODC, the associated demand and discharge from the developments listed in Table 2.4
were considered during the WS and WW modelling.
Table 2.4: Confirmed developments in Cromwell
Developments in Cromwell
1.

1. Lowborn

2.

2. McNulty

3.

3. Gaur Estate

4.

4. Flora Street

5.

5. Ree Crescent

6.

6. Harvest Road

7. Jackson Orchard

8.

8. Cherry Ripponvale

9.

9. Thyme Care

7.

10. 10. Prospector Park

2.4.2

11. 11. Freeway Orchard

12.

Water Supply connection

As agreed with the CODC, it is assumed the proposed development site will be serviced from the existing
150mm watermain, at the intersection between Shortcut Road and Roberts Drive. Additionally, a 150mm (ID)
pipe was used for the internal WS network (within the boundary of the development site); this is supplied via
the abovementioned connection point and the illustration in Figure 2-1 simplifies the proposed WS layout.
Figure 2-1: WS layout and network connection point
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2.4.3
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WW connection

Two internal network configurations were modelled as part of the WW portion of this assessment. Both will
ultimately discharge into the Cromwell sewer network system, via the existing 200mm rising-main (RM) along
Luggate-Cromwell Road towards the west and the 150mm gravity pipelines (northeast); further detailed in
Sections 2.4.4 and 2.4.5 and illustrated in Figure 2.2.
2.4.4

First scenario (total 350 lots)

The total discharge (including commercial) was directed towards the Lowburn rising-main along LuggateCromwell Road (via node: 20030806132509) from a single internal PS located at the northeast corner of the
proposed development site (see Figure 2.2).
2.4.5

Second scenario (split discharge)

The internal WW network (simplified in the figure below) will discharge via two network connection points:
● Lowburn RM: the western connection (Luggate-Cromwell Road – node: 20030806132509) via the internal
PS and towards Lowburn RM.
● Scott Terrace PS: the north-eastern connection through gravity (Shortcut Road – node:
20070524145730), via the Scott Terrace network PS. A maximum of 200 lots was considered; a further
explanation is available in Section 3.2.1.
Figure 2.2: WW configuration and network connection points
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2.5
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Scenarios investigated

As instructed by the CODC, the additional demand and discharges were added to the Current Peak Day
(CPD) scenario. Continually, the consented developments (listed in Table 2.4) were included in the modelled
scenarios.

2.6

Site elevation

Finally, the minimum and maximum elevations within the proposed development site were extracted from
contours, ranging from 210-212mRL.

3
3.1
3.1.1

Results
Water supply modelling
System performance analysis post development

This section describes the results of the system performance analysis undertaken for the CPD conditions,
after including the proposed development’s demand. Results have been analysed to verify whether levels of
service can be met throughout the proposed development site, without any network modification. Table 3-1
summarises the system performance within the development site for the CPD conditions.
Table 3-1 – Firefighting capacity and system performance within the proposed development
Connection

Fire Flow

Minimum Pressure
(m)

Maximum Pressure
(m)

Maximum Head
Losses (m/km)

Residential Node 1
210 mRL

FW2 - Success

52.1

62

20.8

41.5

59.0

49.2

60.6

FW3 - Success
FW4 -Fail

Residential Node 2
212 mRL

FW2 - Success

Commercial Node
211 mRL

FW2 - Success

FW3- Fail

FW3 - Fail
FW4 - Fail
FW5 - Fail

The normal operating pressure and maximum head loss are set by the CODC addendum, informed by the
Development and Subdivision Engineering Standards (NZS4404:2004) and are set to 30-90m (pressure)
and 5m/km (headloss).
As shown in the table above, minimum and maximum pressures are predicted to meet the recommended
LOS. Maximum head losses within the development reach 20.8 m/km, which is above the maximum
recommended LOS (5m/km). Therefore, the revised development plans (350 residential units) will require a
larger pipe. Additional modelling is required to confirm the size of the required watermain within the
development. High-level preliminary modelling shows that a 200 mm ID pipe would result in a maximum
head loss of 5.1m/km.
Firefighting requirements (FW2 – FW5) have been tested on all three demand points within the development
and is summarised in Table 3-1 above. The residual pressure is above 10 metres whilst testing FW2 (25 l/s
at 60% of the peak demand) for all three demand points, which complies with CODC’s FW2 requirements.
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The residual pressure is above 10m during the FW3 test (50 l/s at 60% of the peak demand) for residential
node 1 only, however, the pressure is predicted to drop below 10 metres when applied to the remaining two
nodes.
Due to the ambiguity of the internal WS network for the revised plans (CMP and 350 residential units), it is
difficult to accurately assess the fire flow performance within the proposed development. Therefore, further
investigation is recommended, once the development plans are confirmed.
3.1.2

System performance analysis in the remainder of the network

The results of the system performance in the remainder of the Cromwell WS network have been analysed to
assess the impact of the proposed development under the CPD scenario. The minimum pressures and
maximum head losses can be seen before and post-development in Figure 3-1 and Figure 3-2 below.
Figure 3-1: Pre-development – WS network head losses and minimum pressure (CPD scenario)
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Figure 3-2 – Post-development – WS network head losses and minimum pressure (CPD scenario)

The two tables below summarise the minimum pressure (during the CPD scenario) forecast at the
connection point and the maximum head losses within the existing 150mm watermain on Roberts Drive, both
before and post-development.
Table 3-2 – Minimum pressure at the connection Point
Min Pressure Pre-development (m)

Min Pressure Post-development (m)

Pressure Drop (m)

57.9

54.9

3

Table 3-3 – Maximum head loss on Roberts Drive
Max head loss Pre-development
(m/km)

Max head loss Post-development
(m/km)

Head loss increase (m/km)

2.3

2.9

0.6
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3.1.3

WS modelling summary

In summary, the figures and tables in Section 3.1 demonstrate how the development causes a predicted
pressure drop of 3m at the connection point and an increase in head losses within the surrounding network.
Nevertheless, the LOS remains acceptable within the remainder of the system and the proposed
development does not cause a detrimental impact to the water network.
In terms of firefighting capacity, FW2 (required for residential development) can be achieved within the
development, however, FW3 (required for commercial development) cannot be achieved and further
modelling is required to determine an appropriate network configuration.

3.2

Wastewater modelling

Two scenarios were modelled using Mike Urban modelling software as part of the wastewater segment of
this assessment (illustrated in Figure 2.2). Although the commercial demand remained the same for both
(directed towards the Lowburn RM), the residential demand (350 units) was solely directed towards the
Lowburn RM during the first scenario; then split between Lowburn RM and Scott Terrace PS during the
second.
For the purpose of this assessment, the network configuration assigned to the two scenarios are listed
below, including the three simulations used during the second scenario, to confirm the maximum number of
lots that could be allocated towards Scott Terrace PS (a comparison of all three long profiles can be seen in
Figure 3.5):
● First scenario – 350 units directed towards the Lowburn RM.
● Second scenario – Split between Lowburn RM and Scott Terrace PS.
– 150 units directed towards the Lowburn RM and 200 units towards Scott Terrace PS
– 184 units directed towards the Lowburn RM and 166 units towards Scott Terrace PS
– 220 units directed towards the Lowburn RM and 130 units towards Scott Terrace PS
Regarding the second scenario, Section 3.2.1 explains the methodology used to complete this task and the
results from both the first and second scenarios are summarised in the subsequent sections of this report.
3.2.1

Second scenario methodology

● Stage 1: Theoretical pipe capacity assessment
– Firstly, the theoretical maximum flows of the pipes between the proposed development and Scott
Terrace PS was calculated using the manning’s equation.
– Once the minimum value across the entire reach was determined (approximately 12 l/s), the existing
predicted maximum flow was then subtracted from the minimum value. The result corresponds to the
maximum flow allowed from the development (approximately 9l/s).
– Using the maximum flow (9l/s), this could be translated into the corresponding number of people and
number of lots.
– Following this initial phase, the calculated output was 600 people, which equated to 200 units.
● Stage 2: Reiterated simulations
– The 200 units was used as a base to determine the maximum number of units that could be allocated
to Scott Terrace PS.
– The first simulation produced a single overflow, equivalent to approximately 7m3 (see Figure 3.5).
Although the maximum flow capacity was not reached along the upstream section of the PS, it was
apparent that Scott Terrace PS could not adequately cope with this flow and was considered
unacceptable.
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– The second simulation (reduced to 166 units) produced more promising results. Although there were
no overflows, the maximum water level remained relatively high and caused numerous pipes to
surcharge (refer to Figure 3.5).
– A final reduction was made to the number of lots (130 total), which resulted in a lower number of
surcharging pipes and was considered more acceptable out of the three simulations.
● Limitations
– It is important to acknowledge that the outcome of this assessment is strongly influenced by the pump
curve used at Scott Terrace (see Figure 3.3).
– The Scott Terrace PS drives the drainage of the entire catchment and all its contribution.
– Figure 3.3 depicts an unusual pump curve and it should be verified by the operators or manufacturer.
– The maximum number of lots permitted would depend entirely on the actual pump capacity, therefore,
it is recommended that the maximum rate is also confirmed.
Figure 3.3: Scott Terrace pump curve

The 130-units simulation has been taken forward and a summarisation is available in Section 3.2.6.
3.2.2

Pipe capacity in DWF and WWF

Pipe capacities were evaluated in two ways. Firstly, by comparing the modelled peak flow with the theoretical
pipe full capacity (Qmax/Qf), and secondly, by comparing the modelled peak depth with the pipe diameter
(Hmax/Diameter). Table 3-3 summarises the different pipe calculations based on pipe filling and capacity.
Table 3.4: Pipe calculations
Free Flow

Qmax/Qf < 1 AND Hmax/Diam < 1

Depth > 50% Pipe Diameter

Qmax/Qf < 1 AND Hmax/Diam > 0.5

Downstream Constraint

Qmax/Qf < 1 AND Hmax/Diam > 1

Pipe Capacity Constraint

Qmax/Qf > 1 AND Hmax/Diam > 1
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Peak flows above the theoretical pipe capacity indicate that the pipe is undersized and cannot convey the
peak flows that are required through the network. Pipe where capacity is exceeded show Qmax/Qf > 1.
Other pipes still have capacity but will be surcharged due to downstream constraints (Qmax/Qf <1 and
Hmax/Diameter > 1).
Table 3.5 tabulates the number of pipes in the network that are under capacity or surcharged due to the
downstream constraint for the following six simulations:
1. Pre-development (existing) dry weather flow (DWF)
2. Post-development (existing + 350 units to Lowburn RM) DWF
3. Post-development (existing + 220 units to Lowburn RM and 130 to Scott Terrace PS) DWF
4. Pre-development (existing) wet weather flow (WWF)
5. Post-development (existing + 350 units to Lowburn RM) WWF
6. Post-development (existing + 220 units to Lowburn RM and 130 to Scott Terrace PS) WWF
Table 3.5: Pipe capacity during DWF and WWF
Scenario

Pipe Capacity
Exceeded

Total (%)

Pipe Surcharged
due to DS
conditions

Total
(%)

Dry Weather Flow
1.

Existing

8

0.6%

167

12.6%

2.

Existing + WT
(350 units to Lowburn RM)

9

0.7%

168

12.7%

3.

Existing + WT
(220 units to Lowburn RM and
130 units to Scott Terrace PS)

8

0.6%

168

12.7%

4.

Existing

16

1.2%

216

16.4%

5.

Existing + WT
(350 units to Lowburn RM)

17

1.3%

215

16.3%

6.
7.

Existing + WT
(220 units to Lowburn RM and
130 units to Scott Terrace PS)

17

1.3%

222

16.8%

Wet Weather Flow

3.2.3

First scenario: 350 units to Lowburn RM

As shown in the table above, there is one additional pipe exceeding capacity (20030821152034) in both the
DWF and WWF. Additionally, one pipe is surcharging during the DWF (20030807161700), located north of
the proposed development (on the corner of Luggate-Cromwell Road and Pisa Mooring Road).
Following a review of the pipe exceedance and the singular surcharges, both are considered negligible and
there are no other differences between the pre-development and post-development scenarios.
3.2.4

Second scenario: Split discharge to Lowburn RM and Scott Terrace PS

Similarly, there is one additional pipe exceeding capacity (20030813144650) during the DWF and another
during the WWF (20030821152034). Regarding the additional surcharging pipes due to the downstream
conditions, there are 6 additional pipes during the WWF simulation, all are found within the vicinity of the
development. These pipes are listed in the table below by their ‘AssetNames’ and can be seen within the red
box, highlighted in yellow, in Figure 3.4.
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20070524150438

20090702101408

Link_2725

20150521141534_us

20150521141915

20060406114037

Figure 3.4: Surcharging pipes during the second scenario (WWF)

Figure 3.4 shows there is a notable impact on the network immediately surrounding the development. The
long profile (Figure 3.5) shows the maximum level reached during multiple WWF simulations. The following
configurations were used:
● Pre-development (blue line)
● Post-development – 130 units to Scott Terrace PS (green line)
● Post-development – 166 units to Scott Terrace PS (purple line)
● Post-development – 200 units to Scott Terrace PS (red line)
As illustrated in the long profile, there are overflows (equivalent to 7m3) during the 200-units simulation, at
one manhole directly downstream of the development (20060406113255). Although this is not the case
during the 166-units simulation, a considerable number of pipes remained surcharged. During the 130-units
simulation, only six additional pipes (between the development site and Scott Terrace) were seen to
surcharge during the WWF. As stated above, the maximum number of lots permitted would depend entirely
on the actual pump capacity, and therefore, it is recommended that the maximum rate is also confirmed.
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Figure 3.5: Shortcut Road (Scott Terrace PS) long section – WWF Maximum levels pre and post-development (350 units total)
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Overflows

The total number of spill locations for the DWF and the 10-year ARI storm events (WWF) are presented in
Table 3.6. The additional overflow during the existing DWF simulation is marginal (equivalent to 0.1m3) and
should be viewed within the margin of error that is accepted when producing models using Mike Urban.
There are no additional spills or overflows predicted post-development, for both the first and second
scenarios.
Table 3.6: Overflows
Scenario

Number of Overflows

Overflow Volume (m3)

Dry Weather
1.

Existing

2 (additional is equivalent to 0.1m3)

1

2.

Existing + WT
(350 units to Lowburn RM)

1

1

3.

Existing + WT
(220 units to Lowburn RM and 130 units to Scott Terrace
PS)

1

1

Wet Weather
4.

Existing

3

142

5.

Existing + WT
(350 units to Lowburn RM)

3

142

6.

Existing + WT
(220 units to Lowburn RM and 130 units to Scott Terrace
PS)

3

142

3.2.6

System performance analysis and summary

Through undergoing the simulation reiteration process (detailed in Section 3.2.1) and from using the data
summarised in both the pipe capacity (Table 3.5) and overflow (Table 3.6) tables, the following analyses
have been inferred.
3.2.6.1

First scenario: 350 units to Lowburn RM

The network configuration during the first scenario features an internal pump directing wastewater towards
the Cromwell network (Lowburn RM – simplified depiction in Figure 2.2). The results suggest suitability in
terms of hydraulic performance, as there are no additional overflows and only one additional pipe predicted
to surcharge and another to exceed capacity.
3.2.6.2

Second scenario: Split discharge to Lowburn RM and Scott Terrace PS

The network configuration during the second scenario features a split between the Lowburn RM and Scott
Terrace PS. Following the reiterative process of running a series of simulations, featuring various discharge
distributions between the two discharge points (see Figure 2.2), 220 units directed towards Lowburn RM and
the remainder towards Scott Terrace PS (130 units) was considered most appropriate, when considering the
overall scaled detriment to the Cromwell network.
The results indicated that only one additional pipe is expected to exceed capacity, however, six additional
pipes are expected to surcharge (WWF simulation). All the surcharging pipes (listed in Section 3.2.4) are
located within the vicinity of the north-eastern boundary of the development site. Continually, there are no
additional overflows, and in terms of overall hydraulic performance, the results are considered acceptable.
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Importantly, the maximum number of lots permitted would depend entirely on the actual pump capacity,
therefore, it is recommended that the maximum rate is confirmed before proceeding any further.

4
4.1

Conclusion and recommendation
Water Supply

The demand from the proposed Wooing Tree development (350-units plus commercial) has been added to
the network for existing peak day conditions. The proposed development network was modelled to determine
if suitable levels of service could be maintained.
Firstly, the system performance within the proposed development was assessed. The computed pressures
within the development site (for all elevations) are within the recommended LOS. However, head losses are
expected to be above the maximum recommended LOS (5m/km). Therefore, the revised development plans
(350-units plus commercial) will require a larger pipe. Additional modelling is required to confirm the size of
the watermain required within the development, however, high-level preliminary modelling suggests that a
200mm ID pipe would result in head losses of 5.1m/km.
In terms of firefighting capacity, FW2 (required for residential development) can be achieved within the
development, however, FW3 (required for commercial development) cannot be achieved and further
modelling is required to determine the size of the pipe needed internally.
The system performance in the remaining of the network has also been verified. The development causes a
pressure drop (3m) at the connection point and an increase in head losses within the surrounding network
(0.6m/km). Nevertheless, the LOS remains acceptable within the remainder of the system and the proposed
development is not predicted to cause a detrimental impact to the water network.
Based on the results of WS modelling, the following recommendations can be made:
● Additional modelling is required to confirm the size of the required watermain within the development.
● The firefighting capacity should be reassessed once the internal WS network has been confirmed, in
order to accurately assess the fire flow performance within the proposed development.

4.2

Wastewater

In this study, the model was updated to incorporate the proposed Wooing Tree development. The additional
wastewater discharge from the development was estimated based on information provided by the developers
and applying a similar methodology used in previous assessments (detailed in Section 3.2). The modelled
flow included sanitary wastewater and dry or wet weather peaking factors.
The system performance was undertaken (both pre and post-development) for the first and second scenario.
Although the commercial demand remained the same for both (directed towards the Lowburn RM), the
residential demand (350 units) was solely directed towards the Lowburn RM during the first, then split
between Lowburn RM and Scott Terrace PS during the second. The latter was used to determine the
maximum number of lots that could be allocated towards Scott Terrace PS.
The first scenario resulted in one additional pipe exceeding capacity in both the DWF and WWF and one
pipe is surcharging during the DWF. Continually, there were no additional overflows, and so, the results
suggest network suitability in terms of hydraulic performance.
The second scenario resulted in only one additional pipe exceeding capacity, however, six additional pipes
are expected to surcharge (WWF simulation). All the surcharging pipes (see Figure 3.4) are located within
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the vicinity of the north-eastern boundary of the development site. Continually, there are no additional
overflows, and in terms of overall hydraulic performance, the results are considered acceptable.
Based on the results of WW modelling, the following recommendations can be made:
● Confirm the maximum rate of the internal PS that will be used within the development.
● An unusual pump curve is used at Scott Terrace PS, it should be verified by the operators or
manufacturer. If determined inaccurate, the WW modelling should be repeated.
● The maximum number of lots permitted would depend entirely on the actual pump capacity, therefore, it is
recommended that the maximum rate is confirmed.

