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A constant downstream boundary of 2.34 m RL has been applied as requested by Auckland Council.
This is the Highest Astronomical Tide (HAT) condition used in the design of the ADST10.

2.1.2 Flood model assumptions and limitations

All model build assumptions are recorded in the review documentation in Appendix B and the ArcGIS
map package. The main assumptions of note are:

· The flood model has been built as per the Auckland Council modelling specification where
applicable, but it is not a detailed catchment model appropriate for floodplain mapping. The
model has been schematised to represent an appropriate flood hydrograph and hydraulic
detail at McLennan wetland to assess local flood effects. Therefore, the model only includes
the primary trunklines of the stormwater network in the upper catchment.

· Hydrological soil groups D and C have been used to derive the pervious area curve numbers in
the catchment. Auckland Council requested these soil groups were applied with regards to the
high soil moisture content and peat.

· Soakage is present within the catchment but has not been included in the flood model
following agreement with Auckland Council. It is understood that soakage in the catchment is
primarily for peat recharge purposes, and it does not provide mitigation in high magnitude
flood events.

· The proposed 200 mm orifice throttle on the 1350 mm diameter pipe connecting the upper
and lower wetland has been included in the model as requested by Auckland Council during
the peer review process.

· Assumptions associated with the representation of the ADST structures, as described in
section 2.1.2.1 below.

· No debris blockage has been included in the upstream catchment stormwater system or the
ADST structures. Debris blockage at the ADST has potential to reduce the efficiency of the
structure and increase water levels in the upper Wetland.

A limitation of the flood model is that the majority of overland flowpaths are modelled using the
2016 LiDAR (unless specified) and these ground levels are subject to change as development in the
catchment occurs. Modification to overland flowpaths in the catchment could impact the timing and
shape of the flood hydrograph at McLennan wetland.

2.1.2.1 Artillery Drive Stormwater Tunnel representation

The ADST and inlet structures have been modelled using a discharge-stage (QH) relationship derived
using spreadsheet calculations. The QH includes allowances for the tailwater condition and hydraulic
losses at the inlets, outlet, pipe bends and roughness. A new QH relationship has been developed
due to the following differences observed between the ADST as-built11 and design drawings:

· The as-built drawings show that a 2500 mm internal diameter tunnel has been installed. The
detailed design report, drawings, and calculations showed a 2470 mm internal diameter. The
as-built tunnel therefore has an increased capacity compared with design.

· The as-built drawings and photos show that a low flow 1050 mm diameter scruffy dome has
been installed at 11.7 m RL instead of the designed low flow slot in the main inlet structure, as
shown in Figure 2.1.

10 Artillery Drive Stormwater Tunnel, Detail design report for client review. Jacobs. 14 November 2014
11 Artillery Drive Stormwater Tunnel: Operations and Maintenance Manual. Auckland Council Healthy Waters Design Office.
Final Version 1.0. 19/07/2019
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overland flowpath could be diverted away from the wetland and managed with upgrade
works to the stormwater network or flowpaths to the east of the wetland. This scenario has
not been assessed.

· The required freeboard and any modifications to the wetland structures should be in
accordance with the latest New Zealand Society on Large Dams (NZSOLD) and other relevant
guidelines.

· This study is a hydraulic / flood assessment only and other potential effects associated with
raising the spillway (structural, aesthetic, public access impacts for example) have not been
considered.

· Computational fluid dynamic (CFD) or physical modelling of the ADST and associated inlet
structures would verify the accuracy of the estimated capacity of the structures. In particular
at the stages where complex hydraulics occur at the bellmouth (spilling over the four
separator blocks in the structure) and when the inlet structure transitions from weir to orifice
control.

· The majority of overland flowpaths in the flood model use 2016 LiDAR (unless otherwise
specified) and these ground levels are subject to change as development in the catchment
occurs. It is recommended that any proposed modification to overland flowpaths in the
catchment are assessed (or implemented into the flood model) to ensure the impact on the
timing and shape of the flood hydrograph at McLennan wetland is realised. Alternatively, a
future terrain model scenario can be developed to represent development ground levels and
any resulting impacts on flood hydrograph timing and shape.



12

Tonkin & Taylor Ltd
McLennan wetland spillway options modelling
Auckland Council

June 2021
Job No: 1012030.1040

5 Applicability
This report has been prepared for the exclusive use of our client Auckland Council, with respect to
the particular brief given to us and it may not be relied upon in other contexts or for any other
purpose, or by any person other than our client, without our prior written agreement.

Tonkin & Taylor Ltd

Report prepared by: Report reviewed by:

.......................................................... ...........................….......…...............

James Mogridge Sarah Basheer

Water engineer and modeller Project Manager

Authorised for Tonkin & Taylor Ltd by:

..........................................................

Tim Fisher

Project Director

JMOR
p:\1012030\1012030.1040 mclennan wetland spillway\issueddocuments\2021-06-30 final report\1012030.1040-rpt-
mclennan_wetland_spillway_options-2021-06-30.docx



Appendix A: Catchment background

Figure Appendix A.1: Catchment map MPD





Appendix B: Flood Model Review

· Auckland council model review documentation



































Appendix C:  Flood extent figures

Figure Appendix C.1: Flood extent – 100 year ARI MPD CC Baseline

Figure Appendix C.2: Flood extent – 10 year ARI MPD CC Baseline

Figure Appendix C.3: Flood extent – 100 year ARI MPD CC Sensitivity scenario 2

Figure Appendix C.4: Flood extent – 100 year ARI MPD CC Option scenario 1

Figure Appendix C.5: Flood extent – 100 year ARI MPD CC Option scenario 2

Figure Appendix C.6: Flood extent – 100 year ARI MPD CC Option scenario 2 and sensitivity scenario 2
(compared to baseline)

Figure Appendix C.7: Flood extent – 100 year ARI MPD CC Option scenario 2 and sensitivity scenario 2
(compared to sensitivity scenario 2)
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AUP E36 Objective Assessment Table 1 

 

 

 

E36 Objective Related Policy Assessment  

1) Subdivision, use and development 
outside urban areas does not occur 
unless the risk of adverse effects to 
people, property, infrastructure and 

the environment from natural hazards 
has been assessed and significant 
adverse effects are avoided, taking 

into account the likely long-term 
effects of climate change. 

Policy 1 (E36.3.1), Policy 17 
(E36.3.17) 

An assessment has been completed as 
per AUP36.3 in table 2 and 3 below. Flood 

modelling was completed taking into 
account climate change. All natural 

hazards have been assessed, and adverse 
effects have been avoided 

2)  Subdivision, use and development, 
including redevelopment in urban 

areas, only occurs where the risks of 
adverse effects from natural hazards 

to people, buildings, infrastructure and 
the environment are not increased 
overall and where practicable are 

reduced, taking into account the likely 
long-term effects of climate change. 

Policy 21 (E36.3.21) 
Flood modelling supports that there will be 

no increase in risks in the downstream 
urban environment.  

3)  Subdivision, use and development 
on rural land for rural uses is 

managed to ensure that the risks of 
adverse effects from natural hazards 

are not increased and where 
practicable are reduced. 

Policy 1 (E36.3.1), Policy 17 
(E36.3.17) 

 
Not applicable for this application.   

4)  Where infrastructure has a 
functional or operational need to 

locate in a natural hazard area, the 
risk of adverse effects to other people, 

property, and the environment shall 
be assessed and significant adverse 
effects are sought first to be avoided 

or, if avoidance is not able to be totally 
achieved, the residual effects are 
otherwise mitigated to the extent 

practicable. 

Policy 4 (E35.3.4) 

The risk assessment has been completed 
in table 2 and 3below. where possible 

avoidance of hazards where infrastructure 
is needed has been sought. Where this is 

not possible the hazards have been 
mitigated. 

5)  Subdivision, use and development 
including redevelopment, is managed 

to safely maintain the conveyance 
function of floodplains and overland 

flow paths. 

Policy 20 (E36.3.20),  
Policy 29 (E36.3.29),  
Policy 30 (E36.3.30) 

The flood modelling assessment takes 
into account climate change assesses 
conveyance functions of flood plains 

and overland flow paths and has 
provided these are safely managed.  

6)  Where appropriate, natural 
features and buffers are used in 

preference to hard protection 
structures to manage natural hazards. 

Policy 1 (E36.3.1), Policy 17 
(E36.3.17) 

 

Where practicable natural features 
and buffers are proposed to manage 

natural hazards.   



E36 Natural Hazards Flood Risk Assessment Table 2 

 

E36.3 Policy Assessment  Assessment  

a) The type, frequency and scale of the natural hazard and whether adverse 
effects on the development will be temporary or permanent; 

The main risk to the development is flooding in the 1%AEP storm event. The 1% AEP+CC 
design storm event is very infrequent, with associated flooding effects being temporary in nature. 
Although this will be mitigated onsite it won’t remove the hazard completely from the site, but the 
flooding with be controlled through onsite channels and ponds/wetlands. All lots will have no 
flooding issues. 
 

b) The type of activity being undertaken and its vulnerability to natural hazard 
events; 

Master planned development. Habitable spaces, Community Facilities and Commercials spaces 
are vulnerable to natural hazards without appropriate mitigation.  

c) The consequences of a natural hazard event in relation to the proposed 
activity; 

The consequences would be flooding and potential loss of property unless proper mitigations 
are provided.  

d) The potential effects on public safety and other property; 

 

Flooding could be a risk to public safety by restricting movement and damaging property. 

 

 

e) Any exacerbation of an existing natural hazard risk or the emergence of 
natural hazard risks that previously were not present at the location; 

Western Catchment 
Flood modelling shows peak water levels and peak flow in the TSWCC (Takanini 
Stormwater Conveyance Channel) to remain unchanged or decrease for the modelled 
50%, 10% and 1% AEP storms.  
Flow across the McLennan wetland spillway has a minor decrease post development. 
Flow and loading on the Artillery Driveway Tunnel remain unchanged. Flood levels in the 
McLennan wetland downstream also remain unchanged. 
There will be no exacerbation of existing natural hazards onsite or within the surrounding 
catchment areas, no new hazards will be created.  
 
Eastern Catchment 
Flood modelling shows water levels and peak flow downstream of the eastern catchment 
to remain unchanged or decrease for the modelled 50%, 10% and 1% AEP storms. Flood 
levels in the Papakura Stream downstream also remain unchanged. There will be no 
exacerbation of existing natural hazards onsite or within the surrounding catchment areas, 
no new hazards will be created. 
 

f) whether any building, structure or activity located on land subject to 
natural hazards near the coast can be relocated in the event of severe 

coastal erosion, inundation or shoreline retreat; 
There are no coastal areas within the site.  



g) The ability to use non-structural solutions, such as planting or the 
retention or enhancement of natural landform buffers to avoid, remedy or 

mitigate hazards, rather than hard protection structures; 

Hazard mitigation onsite will be completed though groundwater recharge (retention), 
onsite attenuation using ponds (wet/dry), swales and wetlands(detention) or passing 
through the upstream catchment (diversion).  

 
Western Catchment specifics 
Peak flow attenuation is provided to the Western catchment via stormwater pond 4. The 
pond’s flow attenuation results in slight reduction in peak flows and water levels 
downstream of the site (including the TSWCC and McLennan wetland) during the 50%, 
10% and 1% AEP storms. 
 
Eastern Catchment specifics 
A stormwater swale network within the site allows flow from Catchment B to be passed 
forward and discharged across Northern outflow 1. Flows from catchment D1 and D2 are 
attenuated via stormwater pond 2 and 3 respectively. Upstream flows from the east of the 
site are conveyed around the site perimeter via a diversion channel. Stormwater pond 1 
provides flood storage for peak flow diversion. Stormwater management results in peak 
flows and water levels downstream of the site (including within the Papakura Stream) 
during the 50%, 10% and 1% AEP storms to remain unchanged. 
 
 

h) The design and construction of buildings and structures to mitigate the 
effects of natural hazards; 

No buildings will be proposed to mitigate the flooding hazard.  

i) The effect of structures used to mitigate hazards on landscape values 
and public access; 

The use of wetlands and dry ponds promotes landscape values given the natural forms 
which become amenity areas for public use. 

j) Site layout and management to avoid or mitigate the adverse effects of 
natural hazards, including access and exit during a natural hazard event. 

The design of the development aligns with the council code of practise which stipulates 
egress routes, flow depths, flow velocities and freeboard requirements.  

k) The duration of consent and how this may limit the exposure for more or 
less vulnerable activities to the effects of natural hazards including the 

likely effects of climate change. 

The consent will be for staged construction and will have no adverse effect on the 
hazards. The effects of climate change have been included in the assessment.  

 

 











































































































































































































































































































PRELIMINARY PRESSURE SEWER- PIPE SIZING AND BRANCH ANALYSIS
Prepared By: Sunfield

December 17, 2024

Max Main
Elevation

Minimum Pump
Elevation

Zone
Number

Connects
to Zone

Number 
of Pumps
in Zone

Max
Sim Ops

Accum
Pumps
in Zone

Length of Main
this Zone

Pipe Size
(mm)

Max Flow
Per Pump
(lps)

Liters/Day
per Pump

Max
Velocity
(MPS)

Friction Loss
Factor
(m/100m)

Friction
Loss This
Zone

Accum Fric
Loss
(meters)

Max Flow
(LPS)

Static Head
(meters)

Total
Dynamic
Head (m)

Friction loss calculations were based on a Constant for inside roughness "C" of :This spreadsheet was calculated using pipe diameters for: SDR11PE100 150

1.00 0.88 3.37 40.83 5.00 0.00 5.00 45.832.00 382.00110.005.56 0.8912238 238 .466500
2.00 1.29 7.13 37.46 5.00 0.00 5.00 42.463.00 553.00125.009.52 1.1920248 486 .49846
3.00 1.41 15.15 30.33 5.00 0.00 5.00 35.335.00 1,072.00160.0019.41 1.4638598 1,084 .54588
4.00 1.88 16.55 31.73 5.00 0.00 5.00 36.735.00 880.00125.0011.67 1.4622547 547 .53710
5.00 1.63 5.46 15.18 5.00 0.00 5.00 20.187.00 335.00180.0027.94 1.69540 1,631 .65540
6.00 3.35 11.73 11.73 5.00 0.00 5.00 16.736.00 350.00110.0011.44 1.8417384 384 .67783
7.00 1.63 4.08 9.72 5.00 0.00 5.00 14.7215.00 250.00180.0027.94 1.69540 1,631 .68540
8.00 0.55 3.63 31.05 5.00 0.00 5.00 36.0510.00 660.00110.004.31 0.698107 107 .546500
9.00 0.71 1.96 29.38 5.00 0.00 5.00 34.3810.00 275.00110.004.96 0.809119 119 .556500

10.00 0.95 3.47 27.42 5.00 0.00 5.00 32.4212.00 365.00140.0011.10 1.0920257 483 .563295
11.00 1.32 8.29 32.24 5.00 0.00 5.00 37.2412.00 630.00110.006.90 1.1113277 277 .53540
12.00 2.69 7.54 23.95 5.00 0.00 5.00 28.9514.00 280.00140.0019.47 1.9135244 1,004 .59697
13.00 2.54 8.88 25.29 5.00 0.00 5.00 30.2914.00 350.00110.009.84 1.5817384 384 .58695
14.00 2.63 10.77 16.41 5.00 0.00 5.00 21.4115.00 410.00180.0036.13 2.1962489 1,877 .64695
15.00 1.36 5.64 5.64 5.00 0.00 5.00 10.6415.00 415.00250.0061.31 1.891110 3,508 .71540

1Page Note: This analysis is valid only with the use of progressive cavity type grinder pumps as manufactured by Environment One.
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SEWERS MADE SIMPLE





Flat Wet Rocky Hilly

Minimal maintenance – no 
manholes or large public 

pump stations

– a Pressure Sewer System
is suitable for flat, wet, rocky

More resilient to seismic 

Lower cost of reticulation 

shallower trenching

– lower impact on treatment 
plant capacity

24 hours of storage
for each home

$HRS
storage

24

BENEFITS OF AN E/ONE PRESSURE SEWER SYSTEM

WHY CHOOSE PRESSURE SEWER OVER GRAVITY?
Wastewater treatment and infrastructure is an essential 
part of any community. However, traditional gravity sewer 
systems are not the most appropriate or cost-effective 

hilly or flat terrain and additional expensive pump stations 
may be needed.

On the other hand, a Pressure Sewer System consists of an 
E/One grinder pump at each property pumping into a 
network of small-diameter, heavy-duty polyethylene pipe, 
which can be installed shallow and follow the contours of 
the land. Because the network is sealed it eliminates inflow 

can be reduced. The catchment will be less of a burden 
on downstream existing (often ageing) infrastructure. The 
network is also more resilient to ground movements and is 
easily accessible for maintenance.

Ecoflow is New Zealand’s leading supplier of Pressure Sewer 
Systems. With an E/One grinder pump, Pressure Sewer 
Systems provide a far more reliable, controllable transfer of 
wastewater from the household to the treatment plant than 
conventional methods

Pressure Sewer Systems are becoming increasingly popular 
amongst council asset managers, engineering consultants 
and developers thanks to the advantages and cost savings 
they offer over traditional gravity systems.

Plus, upgrading to smart controllers that communicate via a 
cellular network to an online portal gives councils complete 
control of their pressure sewer networks. This means 
councils can monitor and control the network, reduce peak 
flows, hold back pumping during storm events and offer a 
higher level of service to the homeowner.





Boundary Kits

Provide a connection point for each individual house. These 

kits come with polyethylene stubs pre-welded and pressure-
tested to 16Bar.  

Flushing Points

Provide an access point to the network for flushing or sucking 
if the downstream network is isolated. Ecoflow’s Flushing 
point is pre-assembled, and pressure tested to 16Bar.

Iota Onebox Controller

Monitor and control your low-pressure sewer system remotely and in real time.

With the Onebox Intelligent Sewer you can monitor the status of the sewer connection to 

compared to gravity and uncontrolled pressure sewer systems, and also avoid exacerbating 
overflows downstream during storms.

and allows growth with the least amount of impact on downstream infrastructure, minimising 
capacity constraints.

ACCESSORIES

INTELLIGENT PRESSURE SEWER



SEWERS MADE SIMPLE

CONTACT US FOR A FREE CONSULTATION
AUCKLAND

, Albany, Auckland
 PO Box 300 249, Albany, Auckland 0752

09 447 1793
 09 447 3901

CHRISTCHURCH
, Christchurch 8042

03 349 2506

 info@ecoflow.co.nz
www.ecoflow.co.nz

1  YEARS OF ECOFLOW
,000 PRESSURE SEWER SYSTEMS INSTALLED

Far North District Council
SEPTIC TANK REPLACEMENT
2009 - Opua
2012 - Opua stage 2 
2013 - Awanui
2017 - Kerikeri

Whangarei District Council 
SEPTIC TANK REPLACEMENT
2012 - Ruakaka

Marlborough District Council 
SEPTIC TANK REPLACEMENT
2009 - Grovetown

Dunedin City Council 
SEPTIC TANK REPLACEMENT
2010 - Allanton

Tauranga District Council
2018 - Mataphi (Smart Sewer)

Western Bay of Plenty 
District Council 
SEPTIC TANK REPLACEMENT
2011 - Maketu
2017 - Te Puna (Smart Sewer) 

Rotorua District Council 
SEPTIC TANK REPLACEMENT
2007 - Hinemoa Point 
2008 - Brunswick/Rotokawa
2010 - Okere Falls 
2010 - Lake Okareka
2011 - Hamurana 

Auckland Council 
2008 - Point Wells septic tank replacement project
2009 - Failed step system replacement 
2010
2010 - Huapai failed gravity system replacement  
2012

Christchurch City Council
2011

  system (post-earthquake)
2016

  (Smart Sewer) 
Mackenzie District Council
SEPTIC TANK REPLACEMENT
2010 - Fairley

















 Sunfield development, Takanini 
  Water Supply Network Modelling 

____________________________________________________________________________________ 

 

3    Maven Associates Ltd 

Old Wairoa Road, 

Papakura 

Section 5-6 Survey Office 

Plan 495342 
828128 11.8128 

Future 

Urban 

Old Wairoa Road, 

Papakura 

Lot 1 Deposited Plan 

55480 
NA6C/1128 5.8014 

Future 

Urban 

Old Wairoa Road, 

Papakura 

Lot 4 Deposited Plan 

55480 
NA6C/1131 10.3587 

Future 

Urban 

508 Old Wairoa Road, 

Ardmore 
Deposited Plan 10383 NA258/245 23.6336 

Future 

Urban & 

Rural 

85 Hamlin Road, 

Ardmore 

Lot 8 Deeds Plan Whau 

38 
NA778/296 22.5233 Rural 

80 Hamlin Road, 

Ardmore 

Part Lot 2 Deposited Plan 

22141 
NA1B/856 18.9937 Rural 

80 Hamlin Road, 

Ardmore 

Lot 2 Deposited Plan 

21397 
NA477/291 10.1171 Rural 

80 Hamlin Road, 

Ardmore 

Lot 1 Deposited Plan 

21397 
NA477/75 30.7192 Rural 

80 Hamlin Road, 

Ardmore 

Lot 5 Deposited Plan 

12961 
NA631/77 35.9057 Rural 

80 Hamlin Road, 

Ardmore 

Part Lot 4 Deposited Plan 

12961 
NA636/171  21.8505 Rural 

279 Airfields Road, 

Ardmore 

Lot 2 Deposited Plan 

199521 
NA128A/553 14.4224 Rural 

92 Hamlin Road, 

Ardmore 

Lot 1 Deposited Plan 

46615 
NA1666/17 0.0911 Rural 

143 Cosgrave Road, 

Papakura 

Lot 1 Deposited Plan 

103787 
NA57A/1149 3.0400 Rural 

131 Cosgrave Road, 

Papakura 

Lot 2 Deposited Plan 

103787 
NA57A/1150 3.0370 Rural 

121A Cosgrave Road, 

Papakura 

Lot 3 Deposited Plan 

103787 and 1/3 Share in 

Lot 7 Deposited Plan 

103787 

NA57A/1151 3.0400 Rural 

123 Cosgrave Road, 

Papakura 

Lot 4 Deposited Plan 

103787 and 1/3 Share in 

Lot 7 Deposited Plan 

NA57A/1152 8.6325 Rural 
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103787 

119A Cosgrave Road, 

Papakura 

Lot 5 Deposited Plan 

103787 and 1/3 Share in 

Lot 7 Deposited Plan 

103787 

NA61A/530 3.0370 Rural 

119A, 121A and 123 

Cosgrave Road, 

Papakura 

Lot 7 Deposited Plan 

103787 
 0.2417 Rural 

119 Cosgrave Road, 

Papakura 

Lot 6 Deposited Plan 

103787 
NA57A/1154  3.0360 Rural 

101 Cosgrave Road, 

Papakura 

Part Lot 1 Deposited Plan 

45156 
NA24C/216 1.9425 

Future 

Urban 

103 Cosgrave Road, 

Papakura 

Lot 1 Deposited Plan 

62629 
NA18B/646 0.0809 

Future 

Urban 

55A Cosgrave Road, 

Papakura 

Section 1-2 Survey Office 

Plan 495342 
828126 2.9343  

Future 

Urban 

Total   244.4947   

Table 1- Legal Description & Existing Zoning Summary 
 

 
 

1.3        EXISTING WATER SUPPLY NETWORK 
 
There is an existing 150mm PE water supply located at the southwestern boundary of the site, 
as well as 100mm and 250mm PE water mains along Cosgrave Road. These local networks are 
potential options for supplying water to a portion of the site. Additionally, a 1200mm concrete-
lined steel water transmission pipe (referred to as Waikato 1) runs along Cosgrave Road, and a 
450mm asbestos cement transmission water pipe (referred to as Takanini 2) runs along Airfield 
Road. Takanini 2 connects to both Waikato 1 and a 760mm concrete-lined steel pipe (referred 
to as Hunua 1). 

 

Given the scale of development proposed for Sunfield, the primary water supply is expected to 
be sourced from these water transmission networks rather than the local networks. 
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2. PROPOSED WATER SUPPLY NETWORK 
 
 

2.1 SUNFIELD WATER DEMAND 
 
The water demand for Sunfield has been calculated in accordance with Watercare’s Water 
Code of Practice. Assumptions have been made regarding the water demand rate for the 
industrial area, as clear data or details about future land use activities are not available at this 
stage. A summary of the water demand is provided in Table 2 below: 
 

 Average Daily Demand 
(L/s) 

Peak Daily Demand 
(L/s) 

Peak Hourly 
Demand (L/s) 

Residential Water 
Demand 

27.11 40.67 101.69 

Light Industrial Water 
Demand 

 9.27  

Retails Water demand  6  

Healthcare and Town 
center Water demand 

 7.68  

Retirement Village 
office water demand 

 0.48  

Total  64.1  

 
Table 2- Water Demand calculation 

 
Given the differences in water demand calculations for industrial and commercial areas 
compared to residential zones, there is no clear guidance within Watercare's Code of Practice 
(COP) on converting peak daily demand for commercial/industrial areas into average daily 
demand. Consequently, the peak daily demand rate for the commercial/industrial area has been 
used as the average daily demand in the water supply modelling. 
 
While this approach results in a higher estimated water take within the water supply model, it 
introduces a level of redundancy into the network. This redundancy safeguards against 
unforeseen water demands exceeding the assumptions, ensuring the model can accommodate 
potential variability in water usage. 
 
Please refer to Appendix A for the Water demand Calculation. 
 

2.2 PROPOSED WATER SUPPLY NETWORK LAYOUT 
 
A local and transmission water supply network has been developed to service the Sunfield 
Development. A proposed 450mm PE water transmission loop, connected to the Takanini 2 
transmission line, will provide the development with two bulk supply points. 

From these bulk supply points, a network of 250mm water mains will deliver water to the 
development. Smaller water mains will branch off from the main distribution network to service 
individual areas within the site. Ultimately, this proposed networks will connect to an existing the 
existing local water main located along Cosgrave Road and old Wairoa Road for the securities 
of supply purposed. 

For more details, refer to Figure 3 below. 
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3. MIKE+ MODELLING 
 

 
3.1 MIKE+  MODELLING PARAMETERS 

 
 
Average Demand: 
 
Residential base demand (average demand) is calculated as per Watercare Water Code of 
Practice as shown in Table 3:  
 
Table 3-Residential Base Demand Calculation  

Number of Occupancy  3 person/dwelling 

Water Demand  220 Litre/Person/Day 

Average Daily Demand 660 Litre/Day 

Base Demand for Mike+ Model 0.0076 Litre/Sec/Dwelling 

 
 
Commercial base demand (average demand) is calculated as per Watercare Water Code of 
Practice as shown in Table 4:  
 
Table 4-Industrial/Commercial Demand Calculation  

Commercial/ Industrial Gross area 28.18 Ha 

Light Water usage (commercial + industrial) 4.5 L/m2/ Day 

Peak Daily Demand 2024352 Litre/Day 

Base Demand for mike+ Model 23.43 Litre/Sec 

 
 
Normal Daily Demand Pattern 
 
The Watercare 24hr domestic demand pattern is used to perform the simulation with the peak at 
8am (Peak Multiplier = 2.27), see Figure 5 below. 
 

 
Figure 5. Watercare 24hr domestic demand pattern 

 
 
 
Water Pipe Sizes 
 
The following pipes are proposed and the settings in the model are listed in Table 3 below: 
 
 Table 5-Water Pipe Size Setting 

Pipe 
Mean Bore 

(mm) 
Diameter used in Mike+ Model 

(mm) 

63mm (OD) PE100 PN12.5 53.3 50 
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125mm (OD) PE100 PN12.5 106.1 100 

180mm (OD) PE100 PN12.5 152.8 150 

225mm (OD) PE100 PN12.5 191.1 191 

250mm (OD) PE100 PN12.5 212.4 212 

315mm (OD) PE100 PN12.5 267.6 267 

355mm (OD) PE100 PN12.5 301.6 301 

400mm (OD) PE100 PN12.5 339.9 339 

450mm (OD) PE100 PN12.5 382.4 382 

 
 

Model Reservoir Location and Head 
 
As previously mentioned, the proposed 450mm PE loop will have two connections to the 
Takanini 2 transmission main. Since this network is part of a transmission system, pressure 
testing is not permitted by Watercare. 

Given its primary role as a water transmission line and its proximity to the Drury Water Pump 
Station and the Hunua Water Reservoir, the pressure within this transmission network is 
expected to be relatively high, ranging between 250 kPa and 1200 kPa, in accordance with the 
Design Principles for Transmission Water and Wastewater Pipeline Systems (DP-07, Version 
1.1). 

For design purposes, an 500 kPa pressure is assumed at the connection points to the 
transmission network. The pressure drop caused by water draw from the proposed development 
is anticipated to be minimal due to the constant regulated pressure maintained by the Hunua 1 
and Waikato 1 transmission mains. This pressure level has been adopted as the baseline for 
the proposed water main loop connections. 
 
Firefighting Demand Model Setting 
 
SNZ PAS 4509 recommends that the fire flows to be run at 60% of annual peak demand. Since 
the Watercare 24hr domestic demand pattern is used in the model, 60% of the 24hr demand 
pattern peak flow is used therefore the multiplier for firefighting scenario background consumer 
demand is around 1.362 (2.27*0.6), which is roughly at 10am. 
 
According to SNZ PAS 4509 Appendix K, the hydraulic model settings should account for only 
one fire at a time. Considering the nature of the site, which includes a large industrial zone, a 
target fire water classification (FW4) has been adopted to assess the proposed water supply 
network. 

To meet the FW3 fire water classification, a firefighting demand of 50 l/s has been modeled, 
split between two hydrants (25 l/s per hydrant). This demand is set to occur between 10:00 AM 
and 10:30 AM for a duration of 30 minutes. 
 
 
Other General Model Setting 
 
Table 6 below summaries the other general model settings: 
 
Table 6-General Model Setting 

Node Elevation Units m 

Pipe Diameter (mm) Internal Diameter as per Table 3 

Flow Units Litre/Sec 

Headloss Formula Hazen-Williams Formula 

Roughness Coefficient 130 (PE Pipe)* 

Reservoir total head (m) 80m 

Minor headloss * 130 roughness Coefficient has been used instead 
of 140 for HDPE pipe as per Watercare COP to 
allowed for minor losses within the water supply 
networks  
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4.  CONCLUSION 
 
The model results confirm that the proposed water supply network can generally meet adequate 
service levels under both domestic normal demand and firefighting scenarios. However, the 
following issues have been identified: 

Water Pressure at Bulk Supply Points 

The water pressure head at the Takanini 2 water transmission network is currently based on a 
design assumption. Ongoing communication and consultation with Watercare are required to 
verify this assumption. 

Demand Assumptions for Industrial and Commercial Use 

The base demand assumption for industrial and commercial use is relatively high in this model. 
Once future industrial land-use activities are known, there may be an opportunity to reduce the 
pipe size for the development if the water mains have not yet been constructed. 

 

Overall, the proposed water supply network is considered adequate for long-term requirements. 

 



 

                                                                                                                                      Maven Associates Ltd 

Appendix A – WATER DEMAND CALCULATION 
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Attachment B – PROPOSED WATER SUPPLIED NETWORKS LAYOUT  
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Attachment C- MIKE+ MODEL RESULT OF THE NORMAL DOMESTIC DEMAND 
SCENARIO 
 
 



ID Type Link Headloss Per 1000Unit [m]

50 Link 0
Pipe_1 Link 0

Pipe_108 Link 0
Pipe_127 Link 0
Pipe_128 Link 0
Pipe_130 Link 0
Pipe_144 Link 0
Pipe_145 Link 0
Pipe_146 Link 0
Pipe_15 Link 0
Pipe_31 Link 0
Pipe_63 Link 0
Pipe_64 Link 0
Pipe_95 Link 0

56 Link 0.0001
Pipe_76 Link 0.0002
Pipe_75 Link 0.0002

15 Link 0.0012
Pipe_47 Link 0.0016
Pipe_45 Link 0.0024
Pipe_8 Link 0.0025

29 Link 0.0032
Pipe_109 Link 0.0033
Pipe_22 Link 0.0033

Pipe_100 Link 0.0037
Pipe_38 Link 0.0059

16 Link 0.0068
Pipe_72 Link 0.0102
Pipe_39 Link 0.0105
Pipe_79 Link 0.0107
Pipe_68 Link 0.0117
Pipe_65 Link 0.0119

17 Link 0.0125
Pipe_20 Link 0.0139
Pipe_66 Link 0.0157

32 Link 0.0173
Pipe_132 Link 0.0178
Pipe_53 Link 0.0208

22 Link 0.024
Pipe_61 Link 0.0288

21 Link 0.0353
23 Link 0.038

Pipe_70 Link 0.0457
Pipe_80 Link 0.0461
Pipe_73 Link 0.0461
Pipe_81 Link 0.0461
Pipe_91 Link 0.0461

55 Link 0.049
Pipe_48 Link 0.05



Pipe_13 Link 0.0511
Pipe_101 Link 0.0526
Pipe_37 Link 0.067
Pipe_42 Link 0.0772
Pipe_59 Link 0.0815

18 Link 0.0846
Pipe_3 Link 0.0873

Pipe_40 Link 0.0971
31 Link 0.1065

Pipe_83 Link 0.1119
Pipe_28 Link 0.1126

33 Link 0.1184
Pipe_44 Link 0.1313

51 Link 0.1381
Pipe_19 Link 0.14
Pipe_23 Link 0.1427
Pipe_85 Link 0.1431
Pipe_33 Link 0.1532

Pipe_111 Link 0.1708
Pipe_26 Link 0.1722
Pipe_16 Link 0.176
Pipe_49 Link 0.1853
Pipe_35 Link 0.1853
Pipe_99 Link 0.1931
Pipe_96 Link 0.1967
Pipe_29 Link 0.206

Pipe_113 Link 0.2172
Pipe_115 Link 0.2189
Pipe_97 Link 0.223
Pipe_57 Link 0.2263
Pipe_94 Link 0.2267

Pipe_106 Link 0.2355
Pipe_27 Link 0.2423

10 Link 0.2651
9 Link 0.2717

Pipe_17 Link 0.2776
Pipe_126 Link 0.306
Pipe_120 Link 0.306
Pipe_118 Link 0.306

Pipe_4 Link 0.3089
Pipe_46 Link 0.3374
Pipe_60 Link 0.3427
Pipe_18 Link 0.3484

8 Link 0.3534
Pipe_82 Link 0.3584

28 Link 0.3666
19 Link 0.3871

Pipe_107 Link 0.3996
3 Link 0.4157

24 Link 0.4233



25 Link 0.4378
Pipe_43 Link 0.4523

Pipe_142 Link 0.4548
30 Link 0.4803

Pipe_90 Link 0.4847
Pipe_52 Link 0.4963

Pipe_114 Link 0.502
34 Link 0.5119

Pipe_137 Link 0.5352
Pipe_141 Link 0.5455
Pipe_62 Link 0.5488
Pipe_25 Link 0.5539

Pipe_112 Link 0.5942
52 Link 0.6138

Pipe_136 Link 0.6166
Pipe_67 Link 0.6397
Pipe_30 Link 0.6399

Pipe_117 Link 0.6812
Pipe_122 Link 0.7149
Pipe_71 Link 0.7192
Pipe_21 Link 0.7197

Pipe_138 Link 0.7423
Pipe_84 Link 0.7644

Pipe_139 Link 0.7814
Pipe_24 Link 0.7814

Pipe_110 Link 0.8682
Pipe_12 Link 0.8703
Pipe_32 Link 0.8741

Pipe_121 Link 0.8958
Pipe_119 Link 0.8993
Pipe_77 Link 0.9219
Pipe_74 Link 0.9223

Pipe_105 Link 0.9303
Pipe_34 Link 1.0017
Pipe_98 Link 1.1013

26 Link 1.1254
12 Link 1.1319

Pipe_10 Link 1.1892
Pipe_103 Link 1.231
Pipe_123 Link 1.2657
Pipe_150 Link 1.2657
Pipe_125 Link 1.266
Pipe_89 Link 1.2881
Pipe_92 Link 1.2887

7 Link 1.2958
53 Link 1.3181

Pipe_124 Link 1.325
Pipe_152 Link 1.3287
Pipe_151 Link 1.3287

6 Link 1.3292



Pipe_56 Link 1.4142
11 Link 1.4297

Pipe_102 Link 1.44
Pipe_88 Link 1.4419
Pipe_6 Link 1.5667

Pipe_134 Link 1.5827
Pipe_135 Link 1.5828
Pipe_104 Link 1.6103
Pipe_14 Link 1.6461
Pipe_55 Link 1.743
Pipe_54 Link 1.7433
Pipe_2 Link 1.7492

Pipe_87 Link 1.7833
Pipe_93 Link 1.7975
Pipe_50 Link 1.8838
Pipe_51 Link 1.8838
Pipe_86 Link 1.9225

4 Link 2.0009
Pipe_9 Link 2.0112

Pipe_11 Link 2.3642
54 Link 3.0964

Pipe_36 Link 4.1057
5 Link 4.2288

Pipe_41 Link 4.7484



Time Step
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am



at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am



at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am



at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am
at 8:00 am



ID Type  Headloss Per 1000Un  Time Step
50 Link 0 at 8:00 am

Pipe_1 Link 0 at 8:00 am
Pipe_108 Link 0 at 8:00 am
Pipe_127 Link 0 at 8:00 am
Pipe_128 Link 0 at 8:00 am
Pipe_130 Link 0 at 8:00 am
Pipe_144 Link 0 at 8:00 am
Pipe_145 Link 0 at 8:00 am
Pipe_146 Link 0 at 8:00 am
Pipe_15 Link 0 at 8:00 am
Pipe_31 Link 0 at 8:00 am
Pipe_63 Link 0 at 8:00 am
Pipe_64 Link 0 at 8:00 am
Pipe_95 Link 0 at 8:00 am

56 Link 0.0001 at 8:00 am
Pipe_76 Link 0.0002 at 8:00 am
Pipe_75 Link 0.0002 at 8:00 am

15 Link 0.0012 at 8:00 am
Pipe_47 Link 0.0016 at 8:00 am
Pipe_45 Link 0.0024 at 8:00 am
Pipe_8 Link 0.0025 at 8:00 am

29 Link 0.0032 at 8:00 am
Pipe_109 Link 0.0033 at 8:00 am
Pipe_22 Link 0.0033 at 8:00 am

Pipe_100 Link 0.0037 at 8:00 am
Pipe_38 Link 0.0059 at 8:00 am

16 Link 0.0068 at 8:00 am
Pipe_72 Link 0.0102 at 8:00 am
Pipe_39 Link 0.0105 at 8:00 am
Pipe_79 Link 0.0107 at 8:00 am
Pipe_68 Link 0.0117 at 8:00 am
Pipe_65 Link 0.0119 at 8:00 am

17 Link 0.0125 at 8:00 am
Pipe_20 Link 0.0139 at 8:00 am
Pipe_66 Link 0.0157 at 8:00 am

32 Link 0.0173 at 8:00 am
Pipe_132 Link 0.0178 at 8:00 am
Pipe_53 Link 0.0208 at 8:00 am

22 Link 0.024 at 8:00 am
Pipe_61 Link 0.0288 at 8:00 am

21 Link 0.0353 at 8:00 am
23 Link 0.038 at 8:00 am

Pipe_70 Link 0.0457 at 8:00 am
Pipe_80 Link 0.0461 at 8:00 am
Pipe_73 Link 0.0461 at 8:00 am
Pipe_81 Link 0.0461 at 8:00 am
Pipe_91 Link 0.0461 at 8:00 am

55 Link 0.049 at 8:00 am
Pipe_48 Link 0.05 at 8:00 am



Pipe_13 Link 0.0511 at 8:00 am
Pipe_101 Link 0.0526 at 8:00 am
Pipe_37 Link 0.067 at 8:00 am
Pipe_42 Link 0.0772 at 8:00 am
Pipe_59 Link 0.0815 at 8:00 am

18 Link 0.0846 at 8:00 am
Pipe_3 Link 0.0873 at 8:00 am

Pipe_40 Link 0.0971 at 8:00 am
31 Link 0.1065 at 8:00 am

Pipe_83 Link 0.1119 at 8:00 am
Pipe_28 Link 0.1126 at 8:00 am

33 Link 0.1184 at 8:00 am
Pipe_44 Link 0.1313 at 8:00 am

51 Link 0.1381 at 8:00 am
Pipe_19 Link 0.14 at 8:00 am
Pipe_23 Link 0.1427 at 8:00 am
Pipe_85 Link 0.1431 at 8:00 am
Pipe_33 Link 0.1532 at 8:00 am

Pipe_111 Link 0.1708 at 8:00 am
Pipe_26 Link 0.1722 at 8:00 am
Pipe_16 Link 0.176 at 8:00 am
Pipe_49 Link 0.1853 at 8:00 am
Pipe_35 Link 0.1853 at 8:00 am
Pipe_99 Link 0.1931 at 8:00 am
Pipe_96 Link 0.1967 at 8:00 am
Pipe_29 Link 0.206 at 8:00 am

Pipe_113 Link 0.2172 at 8:00 am
Pipe_115 Link 0.2189 at 8:00 am
Pipe_97 Link 0.223 at 8:00 am
Pipe_57 Link 0.2263 at 8:00 am
Pipe_94 Link 0.2267 at 8:00 am

Pipe_106 Link 0.2355 at 8:00 am
Pipe_27 Link 0.2423 at 8:00 am

10 Link 0.2651 at 8:00 am
9 Link 0.2717 at 8:00 am

Pipe_17 Link 0.2776 at 8:00 am
Pipe_126 Link 0.306 at 8:00 am
Pipe_120 Link 0.306 at 8:00 am
Pipe_118 Link 0.306 at 8:00 am

Pipe_4 Link 0.3089 at 8:00 am
Pipe_46 Link 0.3374 at 8:00 am
Pipe_60 Link 0.3427 at 8:00 am
Pipe_18 Link 0.3484 at 8:00 am

8 Link 0.3534 at 8:00 am
Pipe_82 Link 0.3584 at 8:00 am

28 Link 0.3666 at 8:00 am
19 Link 0.3871 at 8:00 am

Pipe_107 Link 0.3996 at 8:00 am
3 Link 0.4157 at 8:00 am

24 Link 0.4233 at 8:00 am



25 Link 0.4378 at 8:00 am
Pipe_43 Link 0.4523 at 8:00 am

Pipe_142 Link 0.4548 at 8:00 am
30 Link 0.4803 at 8:00 am

Pipe_90 Link 0.4847 at 8:00 am
Pipe_52 Link 0.4963 at 8:00 am

Pipe_114 Link 0.502 at 8:00 am
34 Link 0.5119 at 8:00 am

Pipe_137 Link 0.5352 at 8:00 am
Pipe_141 Link 0.5455 at 8:00 am
Pipe_62 Link 0.5488 at 8:00 am
Pipe_25 Link 0.5539 at 8:00 am

Pipe_112 Link 0.5942 at 8:00 am
52 Link 0.6138 at 8:00 am

Pipe_136 Link 0.6166 at 8:00 am
Pipe_67 Link 0.6397 at 8:00 am
Pipe_30 Link 0.6399 at 8:00 am

Pipe_117 Link 0.6812 at 8:00 am
Pipe_122 Link 0.7149 at 8:00 am
Pipe_71 Link 0.7192 at 8:00 am
Pipe_21 Link 0.7197 at 8:00 am

Pipe_138 Link 0.7423 at 8:00 am
Pipe_84 Link 0.7644 at 8:00 am

Pipe_139 Link 0.7814 at 8:00 am
Pipe_24 Link 0.7814 at 8:00 am

Pipe_110 Link 0.8682 at 8:00 am
Pipe_12 Link 0.8703 at 8:00 am
Pipe_32 Link 0.8741 at 8:00 am

Pipe_121 Link 0.8958 at 8:00 am
Pipe_119 Link 0.8993 at 8:00 am
Pipe_77 Link 0.9219 at 8:00 am
Pipe_74 Link 0.9223 at 8:00 am

Pipe_105 Link 0.9303 at 8:00 am
Pipe_34 Link 1.0017 at 8:00 am
Pipe_98 Link 1.1013 at 8:00 am

26 Link 1.1254 at 8:00 am
12 Link 1.1319 at 8:00 am

Pipe_10 Link 1.1892 at 8:00 am
Pipe_103 Link 1.231 at 8:00 am
Pipe_123 Link 1.2657 at 8:00 am
Pipe_150 Link 1.2657 at 8:00 am
Pipe_125 Link 1.266 at 8:00 am
Pipe_89 Link 1.2881 at 8:00 am
Pipe_92 Link 1.2887 at 8:00 am

7 Link 1.2958 at 8:00 am
53 Link 1.3181 at 8:00 am

Pipe_124 Link 1.325 at 8:00 am
Pipe_152 Link 1.3287 at 8:00 am
Pipe_151 Link 1.3287 at 8:00 am

6 Link 1.3292 at 8:00 am



Pipe_56 Link 1.4142 at 8:00 am
11 Link 1.4297 at 8:00 am

Pipe_102 Link 1.44 at 8:00 am
Pipe_88 Link 1.4419 at 8:00 am
Pipe_6 Link 1.5667 at 8:00 am

Pipe_134 Link 1.5827 at 8:00 am
Pipe_135 Link 1.5828 at 8:00 am
Pipe_104 Link 1.6103 at 8:00 am
Pipe_14 Link 1.6461 at 8:00 am
Pipe_55 Link 1.743 at 8:00 am
Pipe_54 Link 1.7433 at 8:00 am
Pipe_2 Link 1.7492 at 8:00 am

Pipe_87 Link 1.7833 at 8:00 am
Pipe_93 Link 1.7975 at 8:00 am
Pipe_50 Link 1.8838 at 8:00 am
Pipe_51 Link 1.8838 at 8:00 am
Pipe_86 Link 1.9225 at 8:00 am

4 Link 2.0009 at 8:00 am
Pipe_9 Link 2.0112 at 8:00 am

Pipe_11 Link 2.3642 at 8:00 am
54 Link 3.0964 at 8:00 am

Pipe_36 Link 4.1057 at 8:00 am
5 Link 4.2288 at 8:00 am

Pipe_41 Link 4.7484 at 8:00 am



  

 

     Maven Associates Ltd 

Attachment D- MIKE+ MODEL RESULT OF THE FIREFIGHTING  DEMAND SCENARIO 



ID Type Link Headloss Per 1000Unit [m] Time Step
24 Link 0.0001 at 10:00 am

Pipe_48 Link 0.0002 at 10:00 am
18 Link 0.0007 at 10:00 am

Pipe_109 Link 0.0013 at 10:00 am
56 Link 0.0013 at 10:00 am

Pipe_82 Link 0.0017 at 10:00 am
Pipe_75 Link 0.0017 at 10:00 am
Pipe_76 Link 0.0018 at 10:00 am
Pipe_45 Link 0.0018 at 10:00 am
Pipe_53 Link 0.0022 at 10:00 am
Pipe_66 Link 0.0036 at 10:00 am
Pipe_18 Link 0.0045 at 10:00 am
Pipe_8 Link 0.0061 at 10:00 am

29 Link 0.0069 at 10:00 am
22 Link 0.0091 at 10:00 am
32 Link 0.0129 at 10:00 am

Pipe_23 Link 0.0132 at 10:00 am
Pipe_38 Link 0.0153 at 10:00 am
Pipe_68 Link 0.0181 at 10:00 am
Pipe_44 Link 0.0197 at 10:00 am

21 Link 0.0197 at 10:00 am
23 Link 0.0224 at 10:00 am

Pipe_62 Link 0.0254 at 10:00 am
Pipe_13 Link 0.0258 at 10:00 am
Pipe_47 Link 0.026 at 10:00 am
Pipe_99 Link 0.0262 at 10:00 am
Pipe_22 Link 0.0281 at 10:00 am
Pipe_57 Link 0.0288 at 10:00 am
Pipe_26 Link 0.0294 at 10:00 am
Pipe_96 Link 0.0303 at 10:00 am
Pipe_59 Link 0.0306 at 10:00 am

Pipe_113 Link 0.031 at 10:00 am
Pipe_100 Link 0.0348 at 10:00 am
Pipe_115 Link 0.0359 at 10:00 am
Pipe_19 Link 0.0367 at 10:00 am
Pipe_20 Link 0.0408 at 10:00 am
Pipe_4 Link 0.0469 at 10:00 am

Pipe_83 Link 0.0494 at 10:00 am
Pipe_77 Link 0.0495 at 10:00 am
Pipe_74 Link 0.0501 at 10:00 am

8 Link 0.0538 at 10:00 am
33 Link 0.0608 at 10:00 am
10 Link 0.0667 at 10:00 am

Pipe_111 Link 0.0683 at 10:00 am
Pipe_85 Link 0.0779 at 10:00 am
Pipe_16 Link 0.0785 at 10:00 am

Pipe_101 Link 0.0815 at 10:00 am
28 Link 0.0828 at 10:00 am

Pipe_28 Link 0.0955 at 10:00 am



Pipe_81 Link 0.0968 at 10:00 am
55 Link 0.1007 at 10:00 am

Pipe_70 Link 0.104 at 10:00 am
Pipe_91 Link 0.1073 at 10:00 am
Pipe_73 Link 0.1073 at 10:00 am
Pipe_80 Link 0.1073 at 10:00 am

31 Link 0.1247 at 10:00 am
Pipe_46 Link 0.1292 at 10:00 am
Pipe_3 Link 0.1398 at 10:00 am

Pipe_25 Link 0.1485 at 10:00 am
9 Link 0.1607 at 10:00 am

Pipe_97 Link 0.1633 at 10:00 am
Pipe_94 Link 0.1722 at 10:00 am

52 Link 0.1801 at 10:00 am
3 Link 0.1902 at 10:00 am

Pipe_42 Link 0.2003 at 10:00 am
Pipe_17 Link 0.2038 at 10:00 am

34 Link 0.2092 at 10:00 am
Pipe_65 Link 0.2333 at 10:00 am

Pipe_125 Link 0.236 at 10:00 am
Pipe_79 Link 0.2426 at 10:00 am
Pipe_39 Link 0.2452 at 10:00 am
Pipe_40 Link 0.2555 at 10:00 am

19 Link 0.2908 at 10:00 am
Pipe_61 Link 0.2928 at 10:00 am
Pipe_49 Link 0.3055 at 10:00 am
Pipe_35 Link 0.3055 at 10:00 am

Pipe_119 Link 0.3073 at 10:00 am
Pipe_98 Link 0.3118 at 10:00 am
Pipe_37 Link 0.3342 at 10:00 am

30 Link 0.3354 at 10:00 am
Pipe_27 Link 0.342 at 10:00 am

Pipe_110 Link 0.3488 at 10:00 am
Pipe_34 Link 0.3533 at 10:00 am

51 Link 0.3573 at 10:00 am
Pipe_33 Link 0.3773 at 10:00 am

12 Link 0.3866 at 10:00 am
Pipe_132 Link 0.39 at 10:00 am
Pipe_138 Link 0.4369 at 10:00 am
Pipe_52 Link 0.4453 at 10:00 am

Pipe_139 Link 0.4595 at 10:00 am
Pipe_24 Link 0.4596 at 10:00 am

Pipe_137 Link 0.4766 at 10:00 am
Pipe_29 Link 0.4793 at 10:00 am
Pipe_67 Link 0.495 at 10:00 am
Pipe_30 Link 0.495 at 10:00 am

Pipe_117 Link 0.5105 at 10:00 am
7 Link 0.5207 at 10:00 am

16 Link 0.5221 at 10:00 am
Pipe_136 Link 0.5324 at 10:00 am



6 Link 0.5377 at 10:00 am
Pipe_21 Link 0.5721 at 10:00 am
Pipe_72 Link 0.5763 at 10:00 am
Pipe_60 Link 0.5983 at 10:00 am

25 Link 0.619 at 10:00 am
Pipe_120 Link 0.623 at 10:00 am
Pipe_118 Link 0.623 at 10:00 am
Pipe_126 Link 0.623 at 10:00 am

11 Link 0.6595 at 10:00 am
Pipe_43 Link 0.6769 at 10:00 am

Pipe_142 Link 0.6935 at 10:00 am
Pipe_106 Link 0.7054 at 10:00 am
Pipe_141 Link 0.7445 at 10:00 am
Pipe_90 Link 0.7654 at 10:00 am

Pipe_135 Link 0.8171 at 10:00 am
Pipe_134 Link 0.8171 at 10:00 am
Pipe_107 Link 0.8585 at 10:00 am
Pipe_12 Link 0.8777 at 10:00 am
Pipe_32 Link 0.9642 at 10:00 am
Pipe_71 Link 1.0266 at 10:00 am

Pipe_105 Link 1.0315 at 10:00 am
26 Link 1.061 at 10:00 am

Pipe_103 Link 1.0755 at 10:00 am
Pipe_10 Link 1.1146 at 10:00 am

53 Link 1.1417 at 10:00 am
Pipe_56 Link 1.1772 at 10:00 am

Pipe_102 Link 1.1943 at 10:00 am
Pipe_6 Link 1.2824 at 10:00 am

Pipe_92 Link 1.2871 at 10:00 am
Pipe_14 Link 1.3276 at 10:00 am
Pipe_89 Link 1.3457 at 10:00 am

Pipe_122 Link 1.3554 at 10:00 am
Pipe_54 Link 1.3799 at 10:00 am
Pipe_55 Link 1.3801 at 10:00 am
Pipe_88 Link 1.4408 at 10:00 am

Pipe_104 Link 1.4451 at 10:00 am
Pipe_50 Link 1.4567 at 10:00 am
Pipe_51 Link 1.4571 at 10:00 am

4 Link 1.469 at 10:00 am
Pipe_150 Link 1.4955 at 10:00 am

Pipe_9 Link 1.5272 at 10:00 am
Pipe_93 Link 1.5893 at 10:00 am
Pipe_87 Link 1.6278 at 10:00 am
Pipe_86 Link 1.709 at 10:00 am

Pipe_121 Link 1.7701 at 10:00 am
Pipe_151 Link 1.8194 at 10:00 am
Pipe_152 Link 1.8194 at 10:00 am
Pipe_11 Link 1.9806 at 10:00 am
Pipe_2 Link 2.1079 at 10:00 am

Pipe_84 Link 2.2889 at 10:00 am



Pipe_15 Link 2.6752 at 10:00 am
Pipe_31 Link 2.6752 at 10:00 am

5 Link 3.0204 at 10:00 am
54 Link 3.2039 at 10:00 am

Pipe_36 Link 3.4882 at 10:00 am
Pipe_41 Link 3.5993 at 10:00 am

Pipe_123 Link 4.1625 at 10:00 am
Pipe_124 Link 4.2248 at 10:00 am



ID Type Link Headloss Per 1000Unit [m] Time Step
24 Link 0.0001 at 10:00 am

Pipe_48 Link 0.0002 at 10:00 am
18 Link 0.0007 at 10:00 am

Pipe_109 Link 0.0013 at 10:00 am
56 Link 0.0013 at 10:00 am

Pipe_82 Link 0.0017 at 10:00 am
Pipe_75 Link 0.0017 at 10:00 am
Pipe_76 Link 0.0018 at 10:00 am
Pipe_45 Link 0.0018 at 10:00 am
Pipe_53 Link 0.0022 at 10:00 am
Pipe_66 Link 0.0036 at 10:00 am
Pipe_18 Link 0.0045 at 10:00 am
Pipe_8 Link 0.0061 at 10:00 am

29 Link 0.0069 at 10:00 am
22 Link 0.0091 at 10:00 am
32 Link 0.0129 at 10:00 am

Pipe_23 Link 0.0132 at 10:00 am
Pipe_38 Link 0.0153 at 10:00 am
Pipe_68 Link 0.0181 at 10:00 am
Pipe_44 Link 0.0197 at 10:00 am

21 Link 0.0197 at 10:00 am
23 Link 0.0224 at 10:00 am

Pipe_62 Link 0.0254 at 10:00 am
Pipe_13 Link 0.0258 at 10:00 am
Pipe_47 Link 0.026 at 10:00 am
Pipe_99 Link 0.0262 at 10:00 am
Pipe_22 Link 0.0281 at 10:00 am
Pipe_57 Link 0.0288 at 10:00 am
Pipe_26 Link 0.0294 at 10:00 am
Pipe_96 Link 0.0303 at 10:00 am
Pipe_59 Link 0.0306 at 10:00 am

Pipe_113 Link 0.031 at 10:00 am
Pipe_100 Link 0.0348 at 10:00 am
Pipe_115 Link 0.0359 at 10:00 am
Pipe_19 Link 0.0367 at 10:00 am
Pipe_20 Link 0.0408 at 10:00 am
Pipe_4 Link 0.0469 at 10:00 am

Pipe_83 Link 0.0494 at 10:00 am
Pipe_77 Link 0.0495 at 10:00 am
Pipe_74 Link 0.0501 at 10:00 am

8 Link 0.0538 at 10:00 am
33 Link 0.0608 at 10:00 am
10 Link 0.0667 at 10:00 am

Pipe_111 Link 0.0683 at 10:00 am
Pipe_85 Link 0.0779 at 10:00 am
Pipe_16 Link 0.0785 at 10:00 am

Pipe_101 Link 0.0815 at 10:00 am
28 Link 0.0828 at 10:00 am

Pipe_28 Link 0.0955 at 10:00 am



Pipe_81 Link 0.0968 at 10:00 am
55 Link 0.1007 at 10:00 am

Pipe_70 Link 0.104 at 10:00 am
Pipe_91 Link 0.1073 at 10:00 am
Pipe_73 Link 0.1073 at 10:00 am
Pipe_80 Link 0.1073 at 10:00 am

31 Link 0.1247 at 10:00 am
Pipe_46 Link 0.1292 at 10:00 am
Pipe_3 Link 0.1398 at 10:00 am

Pipe_25 Link 0.1485 at 10:00 am
9 Link 0.1607 at 10:00 am

Pipe_97 Link 0.1633 at 10:00 am
Pipe_94 Link 0.1722 at 10:00 am

52 Link 0.1801 at 10:00 am
3 Link 0.1902 at 10:00 am

Pipe_42 Link 0.2003 at 10:00 am
Pipe_17 Link 0.2038 at 10:00 am

34 Link 0.2092 at 10:00 am
Pipe_65 Link 0.2333 at 10:00 am

Pipe_125 Link 0.236 at 10:00 am
Pipe_79 Link 0.2426 at 10:00 am
Pipe_39 Link 0.2452 at 10:00 am
Pipe_40 Link 0.2555 at 10:00 am

19 Link 0.2908 at 10:00 am
Pipe_61 Link 0.2928 at 10:00 am
Pipe_49 Link 0.3055 at 10:00 am
Pipe_35 Link 0.3055 at 10:00 am

Pipe_119 Link 0.3073 at 10:00 am
Pipe_98 Link 0.3118 at 10:00 am
Pipe_37 Link 0.3342 at 10:00 am

30 Link 0.3354 at 10:00 am
Pipe_27 Link 0.342 at 10:00 am

Pipe_110 Link 0.3488 at 10:00 am
Pipe_34 Link 0.3533 at 10:00 am

51 Link 0.3573 at 10:00 am
Pipe_33 Link 0.3773 at 10:00 am

12 Link 0.3866 at 10:00 am
Pipe_132 Link 0.39 at 10:00 am
Pipe_138 Link 0.4369 at 10:00 am
Pipe_52 Link 0.4453 at 10:00 am

Pipe_139 Link 0.4595 at 10:00 am
Pipe_24 Link 0.4596 at 10:00 am

Pipe_137 Link 0.4766 at 10:00 am
Pipe_29 Link 0.4793 at 10:00 am
Pipe_67 Link 0.495 at 10:00 am
Pipe_30 Link 0.495 at 10:00 am

Pipe_117 Link 0.5105 at 10:00 am
7 Link 0.5207 at 10:00 am

16 Link 0.5221 at 10:00 am
Pipe_136 Link 0.5324 at 10:00 am



6 Link 0.5377 at 10:00 am
Pipe_21 Link 0.5721 at 10:00 am
Pipe_72 Link 0.5763 at 10:00 am
Pipe_60 Link 0.5983 at 10:00 am

25 Link 0.619 at 10:00 am
Pipe_120 Link 0.623 at 10:00 am
Pipe_118 Link 0.623 at 10:00 am
Pipe_126 Link 0.623 at 10:00 am

11 Link 0.6595 at 10:00 am
Pipe_43 Link 0.6769 at 10:00 am

Pipe_142 Link 0.6935 at 10:00 am
Pipe_106 Link 0.7054 at 10:00 am
Pipe_141 Link 0.7445 at 10:00 am
Pipe_90 Link 0.7654 at 10:00 am

Pipe_135 Link 0.8171 at 10:00 am
Pipe_134 Link 0.8171 at 10:00 am
Pipe_107 Link 0.8585 at 10:00 am
Pipe_12 Link 0.8777 at 10:00 am
Pipe_32 Link 0.9642 at 10:00 am
Pipe_71 Link 1.0266 at 10:00 am

Pipe_105 Link 1.0315 at 10:00 am
26 Link 1.061 at 10:00 am

Pipe_103 Link 1.0755 at 10:00 am
Pipe_10 Link 1.1146 at 10:00 am

53 Link 1.1417 at 10:00 am
Pipe_56 Link 1.1772 at 10:00 am

Pipe_102 Link 1.1943 at 10:00 am
Pipe_6 Link 1.2824 at 10:00 am

Pipe_92 Link 1.2871 at 10:00 am
Pipe_14 Link 1.3276 at 10:00 am
Pipe_89 Link 1.3457 at 10:00 am

Pipe_122 Link 1.3554 at 10:00 am
Pipe_54 Link 1.3799 at 10:00 am
Pipe_55 Link 1.3801 at 10:00 am
Pipe_88 Link 1.4408 at 10:00 am

Pipe_104 Link 1.4451 at 10:00 am
Pipe_50 Link 1.4567 at 10:00 am
Pipe_51 Link 1.4571 at 10:00 am

4 Link 1.469 at 10:00 am
Pipe_150 Link 1.4955 at 10:00 am

Pipe_9 Link 1.5272 at 10:00 am
Pipe_93 Link 1.5893 at 10:00 am
Pipe_87 Link 1.6278 at 10:00 am
Pipe_86 Link 1.709 at 10:00 am

Pipe_121 Link 1.7701 at 10:00 am
Pipe_151 Link 1.8194 at 10:00 am
Pipe_152 Link 1.8194 at 10:00 am
Pipe_11 Link 1.9806 at 10:00 am
Pipe_2 Link 2.1079 at 10:00 am

Pipe_84 Link 2.2889 at 10:00 am




