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10 May 2018 
 
Queenstown Lakes District Council  
10 Gorge Road  
Queenstown 
 
 
Dear Andrew Tipene,  
 
 
HAWEA SHA DEVELOPMENT  
As per your request, we have undertaken hydraulic modelling to consider the infrastructure 
required to supply the proposed 400 Lot Special Housing Area (SHA) development and the 
interim infrastructure to supply initial stages from 50-200Lots.  

DEMAND ASSESSMENT  

The demand has been assessed based on information provided from the various developers 
as tabulated and referenced below.  

Table 1: Development Details 
Development  No. of Residential Lots / 

Commercial / Industrial  
Area 

Reference 

Full Development 400 Development Infrastructure Assessment (DIA) request form  Initial Stage 50 to 200 Lots 
 

The key design parameters outlined in Queenstown Lakes District Council Land 
Development and Subdivision Code of Practice (2015) are as follows:  

 Daily consumption of 700 L/p/day 
 Number of people per dwelling = 3  
 Peak Day Demand (over a 12-month period) = Average Day Demand x PF:  

(a) PF = 1.5 for populations over 10,000;  
(b) PF = 2 for populations below 2,000.  

 Peak Hourly Demand = Average Hourly Demand (on peak day) x PF (over a 24-hour period):  
(a) PF = 2 for populations over 10,000;  
(b) PF = 5 for populations below 2,000. 

 Firefighting demands as specified in SNZ PAS 4509 
 Commercial / Industrial demands are assessed on a consumption figure of 12m3/Ha/Day 

The firefighting classification for the proposed SHA is unknown and therefore assumed to be 
a standard residential development with a fire class of FW2 25L/s.  
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Table 2 shows the demand calculation for each of the developments.  

Table 2: Average and Peak Day Demand Calculations 
Development Stage No. of 

Residential 
Lots / Area 

Population Average Demand 
(L/s) 

Peak Daily 
Demand (L/s) 

Initial Stage of 50 Lots 50 150 1.22 2.43 
Initial Stage of 100 Lots 100 300 2.43 4.86 
Initial Stage of 200 Lots 200 600 4.86 9.72 
Full Development  400 1200 9.72 19.44 

 
Peak Hour Demand  
The peak hour factor can be considered in several different ways.  

 The peak hour factor for the Hawea network derived during the calibration of the 
hydraulic model is 2.18.  

 The standard domestic equivalent profile has a peak hour factor of 2.3.  

 The suggested design peak hour factor is 5 for population less than 2000, or 2 for 
populations greater than 10,000.  

The per capita demand assessed during the model calibration matches well with the design 
criteria, therefore it is reasonable to assume that a similar peak hour factor would also 
apply and not the design value of 5 for a population less than 2000.   

Therefore for the purposes of assessing these subdivisions, the domestic equivalent profile 
has been used applying a peak hour factor of 2.3. This should still be conservative with the 
derived factor for Hawea at 2.18.  

 

LEVELS OF SERVICE 

The levels of service agreed upon with QLDC for the current system performance 
assessment as part of the model development and calibration project are outlined below:  

 The minimum service pressure is 200-300kpa  

 The maximum service pressures is 700-800kpa  

These levels of service along with the requirements of the Fire Fighting Water Supplies Code 
of Practice form the basis for the system performance analysis. 

Queenstown Lakes District Council does not prescribe any level of service criteria relating to 
pipe head loss, generally speaking pipe head loss per unit length for new pipes should 
ideally be < 2 m/km, or 2- 5 m/km for normal operation.  
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HAWEA NETWORK ASSUMPTIONS  

This analysis assumes that the operation of the current network will remain the same with 
direct injection from the Scotts Beach Bore Field while the reservoir is filling, or gravity 
supply from the reservoir. It is assumed any upgrades required to the bore pumps or the 
capacity of pipework to and from the reservoir and the reservoir itself would be addressed 
by QLDC as part of the Network Strategy and LTP process.  

 

PROPOSED INFRASTRUTURE REQUIREMENTS 

The infrastructure requirements for supplying the SHA have been considered in two stages. 
Firstly, the requirements for supplying the network under future demands with the ultimate 
development of the SHA at 400Lots. Secondly, what can be supplied in terms of an initial 
stage (50 to 200 Lots) and the pipe work required to satisfy this.  

Future Demands Scenario 

For the future demand scenario (2058 growth figures in ModelGrowth_v2) a new 350mm 
diameter watermain is required from the Scotts Beach Bore field, down Capell Avenue to 
Cemetery Road, with a 250mm diameter watermain on Cemetery Road from the existing 
300mm watermain connecting to the new watermain on Capell Avenue.  

Initial Staging based on Current Demands Scenario 

For the initial staging based on the current peak day demand, 50 to 200 Lots could be the 
SHA could be serviced from a 150mm watermain on Capell Avenue connecting to the 
existing network. QLDC prefer to ensure their networks are robust and resilient and a long 
length of single supply to the proposed SHA development is undesirable. Therefore, a 
second 150mm watermain on Cemetery Road should also be constructed. These watermains 
also form part of the supply network for the future demand scenario considered.  

Figure 1 shows the proposed network layout for servicing the SHA.   

 

SUMMARY 

The hydraulic model is a representation of the physical water supply system and as noted in 
the model development and calibration report it has limitation to its accuracy. The demands 
and peaking factors used to assess the development are based on assumptions and the 
actual final water demands may vary.   

The recommended infrastructure for both the initial and future development should be 
confirmed by QLDC when a full network strategy is undertaken for Hawea. The network 
strategy should confirm additional source water from Scott Beach or otherwise, additional 
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reservoir storage, and network upgrades to meet ultimate future demands. Consideration 
should also be given to pressure reduction within Hawea. 

We trust this report meet your requirements. Please contact Charlotte Broadbent on 
021766475 charlotte.broadbent@wse.co.nz if you wish to discuss any aspects of this report 
further.  

Regards, 

 

 

 

Charlotte Broadbent  

Director / Senior Civil Engineer 



Directors 
VERGNE WILSON LUC WAITE TIM DENNIS 
R.P.Surv, B.Surv, B.Surv, MNZIS, CSNZ, B.Eng, GIPENZ 
NZCE (Civil), MNZIS, CSNZ, Licensed Cadastral Surveyor  
Licensed Cadastral Surveyor   

 

 
Brownston House 

21 Brownston Street 
PO Box 713 

Wanaka 9343 
Ph: (03) 443 5577 

Fax: (03) 443 5533 
Email: contact@southernland.co.nz 

 
Universal Developments Hawea Ltd 
PO Box 798  
WANAKA 
 
14 May 2018 Job Ref: U4266 
 
Attention: Lane Hocking 
 
Dear Lane, 
 

Lake Hawea Special Housing Area 

 Infrastructure Report 

 

1. Introduction 

1.1. General 
 

Southern Land Ltd has been engaged by Universal Developments Ltd to undertake 
an assessment of the existing infrastructure in the vicinity of land bounded by 
Cemetery Road and Domain Road at Lake Hawea Township.   

This report will assess the potential future demands of proposed residential and 
commercial development in this area.  It will do so in relation to requirements the 
Queenstown Lakes District Council’s Code of Practice for Subdivision Engineering. 

This report will provide a high level assessment of the likely future demands on 
infrastructure from the proposed development and will relate this to the Queenstown 
Lakes District Council’s (QLDC) Capital Expenditure Programme for Lake Hawea 
(see Appendix A). 

 

 



1.2. The Site 
 
The proposed development site is located on the southern fringe of the existing Lake 
Hawea Township.  It is bounded on its northern side by Cemetery Road and legally 
described as Lot 2 DP 343855.  It is comprised in CFR 180128.   
 
 

 
Figure 1: Proposed development site 

The site is but slopes very gently from north to south (approximately between 0.5% 
and 1% of fall to the south). 

 

1.3. The Proposed Development 
 

The proposed development will provide residential and commercial land in an area 
that is otherwise of low productive and landscape value.  The development will take a 
comprehensive approach in order to provide a number of benefits. 

 Infrastructure upgrades that will accommodate the proposed development are 
planned for Lake Hawea with funding allocated in the Long Term Plan (LTP). Please 
see excerpts in attached email (Appendix B).   

Subject Site 



In addition we have investigated and confirmed that short term solutions are also 
available and acceptable for both water supply and wastewater management for the 
proposed development to provide ultimate certainty over timing.  Although these may 
not be required they are available to ensure that the development is not dependant 
on timing of the upgrades.  These short term or temporary measures are outlined in 
sections 2 and 3 below. 

 

2. Water Supply 

 

2.1. General 
 

The Hawea Bore Pump Station and Treatment Plant were constructed in 2014 & 
2015.  The pump station draws from 4 bores and the treatment facility provides UV 
treatment and chlorination.  The bores have been sized to allow for larger pumps 
such that capacity from these bores can be increased as required to meet growth 
demands.  Upgrades to the Hawea Water Supply System are programmed in the 
CAPEX programme as shown in the table below. (See also correspondence from 
Stuart Pile at QLDC – Appendix B) 

 

 

Table 1: QLDC LTP finding/upgrade programme for the Hawea Water Supply 
System. 

The QLDC has commissioned Watershed to prepare a preliminary modelling report 
and assessment of the Hawea reticulated water system (see appendix F).  This 
assessment also provides commentary on required future upgrades to cater for 
continued growth in Hawea Township.  This includes two large diameter trunk mains 
(350mm dia from Scott’s beach Bore Field and 250mm dia from the existing 300mm 
dia main adjacent to Tim’s Field).  These upgrades would be timed in line with growth 
of the wider Hawea Township. 

 

 

 

 

 



2.2. The Development 
 

The Watershed assessment provides an indication of the likely demands for water 
and the required infrastructure to supply the development. 

A logical development approach would see initial stages situated in close proximity to 
existing infrastructure to minimise the cost of making a water supply available to the 
development site.  In this case it is proposed that initial stages are located adjacent 
to Cemetery Road nearby the unformed southern end of Capel Ave. 

New lots will require connection to the reticulated water supply in terms of Council’s 
standards. 

The key design parameters outlined in Queenstown Lakes District Council Land 
Development and Subdivision Code of Practice (2015) are as follows: 

� Daily consumption of 700 L/p/day 
� Number of people per dwelling = 3 
� Peak Day Demand (over a 12-month period) = Average Day Demand x PF: 

(a) PF = 1.5 for populations over 10,000; 
(b) PF = 2 for populations below 2,000. 

� Peak Hourly Demand = Average Hourly Demand (on peak day) x PF (over a 
24-hour period): 

(a) PF = 2 for populations over 10,000; 
(b) PF = 5 for populations below 2,000. 

� Firefighting demands as specified in SNZ PAS 4509 
� Commercial / Industrial demands are assessed on a consumption figure of 

12m3/Ha/Day 

 

The firefighting classification for the proposed SHA is unknown and therefore 
assumed to be a standard residential development with a fire class of FW2 25L/s. 

 

To provide the proposed development with a water supply that fulfils the above 
requirements connections will need to be made to existing infrastructure.  Watershed 
has advised that a 150mm diameter main line would need to be installed from the 
northern end of the unformed Capel Ave to the boundary of the development site.  A 
second 150mm dia main line would need to connect through to existing infrastructure 
at the western end of Cemetery Road to form a closed loop.  This equates to 
approximately 1.8km of 150mm water main. Please refer to the Watershed plan 
contained in Appendix E. 

Watershed has advised that the installation of this 150mm dia main will provide a 
complying water supply.  This will effectively act as a short term solution to the 
provision of water supply to the development.  Although depending on timing this 
could be coordinated with councils planned other pipe upgrades (identified in the LTP) 
to improve efficiencies. 



The QLDC CAPEX programme identifies an upsize to the Capel Ave water main in 
the 2018/19/20 (see table 1 above) which will provide additional supply for more than 
200 lots.   

Accordingly water supply can be provided to the development. 

 

3. Wastewater Disposal 

3.1. General 
 

Wastewater in the Lake Hawea Township is currently reticulated to the Hawea 
Wastewater Treatment Plant located on Domain Road.  QLDC accepts that this plant 
runs near or above its capacity and is not fit for purpose.   

The QLDC has funding allocated in its CAPEX programme for connecting the Lake 
Hawea Township to the Project Pure Wastewater Treatment Plant.  This will be by 
way of a 12km long pipeline.  The construction of this pipeline is scheduled for 
commencement in approximately 2 years’ time.  It is in the QLDC’s Long Term Plan 
funding programme as outlined in the table below. 

 

 

Table 2: QLDC LTP finding programme for the Lake Hawea Township wastewater 
pipeline to Project Pure. (See also appendix B) 

 

3.2. The Development 
 

All new residential allotments will require connection to the QLDC’s wastewater 
network, in terms of Council’s standards. 

As noted in section 1.2 above the topography of the site slopes gently from the north 
to the south.  The site lends itself to effective gravity wastewater reticulation.  
Preliminary concept designs indicate that the proposed development can be serviced 
by a gravity main that will connect into the existing gravity system on Domain Road 
just south of the existing oxidation pond. 

New drainage infrastructure will be appropriately sized to ensure immediate and 
future development is adequately provided for. 

We have considered short term wastewater management solutions for the 
development so it is not dependant on the timing of upgrades.  Should the initial 



stages need to start discharging wastewater to the reticulated system before the 
Hawea Wastewater Treatment Plant was connected to Project Pure the following 
options are available: 

1. Temporary storage chambers:  Chambers situated at the downstream end of 
a new gravity system would act to attenuate peak flows.  The chambers would 
collect day-time flows and then pump wastewater to the oxidation ponds over 
low flow periods (likely at night time). 
 

2. Truck Transfer:  Chambers situated at the downstream end of a new gravity 
system would collect wastewater.  The wastewater would then be transferred 
by truck to Project Pure. 
 

3. On site treatment: A temporary onsite treatment plant could be established.  
The plant would be decommissioned once the pipeline to Project Pure was 
operational. 
 

Discussions with Andrew Tipene of the QLDC infrastructure team have indicated 
council would be supportive of these temporary measures should they be required. 

 

4. Stormwater Disposal 

4.1. General 
 

Due to an absence of any downstream stormwater infrastructure and the QLDC’s 
movement to recent engineering standards the development will be required to 
attenuate peak flows of stormwater to pre development levels.  This will need to be 
achieved through the implementation of a Low Impact Design (LID) system.  LID 
utilises a network of overland flow paths (usually grass swales) and soakage features 
to treat and dispose of stormwater to adjacent waterways or to ground. 

The Otago Regional Council (ORC) has been consulted and has identified two 
significant issues in relation to stormwater management (See appendix C).   

1. The need to recharge local aquifers with stormwater.   
2. Treatment of stormwater to avoid contamination of groundwater.   
 
The LID approach lends itself to management of both of these issues. 

 

 

 

 

 



4.2. QLDC Design Requirements  
 

Subdivision engineering design is required to be in accordance with QLDC Land 
Development & Subdivision Code of Practice. This document generally references 
requirements of New Zealand Standard NZS 4404:2010 Land Development and 
Subdivision Infrastructure, with a number of amendments.  

Provided below is a summary of requirements in the Code of Practice that are 
relevant to stormwater engineering design for the proposed development.  

The QLDC Code of Practice specifies the following design storm standard for 
subdivision development:  

 Clause 4.3.5 Design criteria   

Discharge to an existing network from a primary system shall be 
at a rate (litres per second) no greater than would have 
occurred for the undeveloped catchment during a 60 minute 5-
year storm. 

Clause 4.3.5.1 Design Storms  

All Primary Systems shall, as a minimum, cater for the worst 
case 1 in 20-year return period (5% AEP) storm with no surface 
flooding.     

Where no secondary flow path is available the worst case 1 in 
100-year return period (1% AEP) storm shall be catered for with 
no surface flooding.     

Clause 4.3.7.1 Low Impact Design Stormwater System 

This clause states QLDC’s preference for low impact design 
(LID) stormwater control solutions but qualifies the preference 
by requiring the approval of maintenance requirements before 
submitting LID proposals for acceptance. 

Clause 4.3.7.4 Detention Ponds 

This clause identifies detention basins as being an acceptable 
element in LID stormwater management but states that 
“Detention ponds shall only be used with prior approval from 

Council.” 

 
 
 
 
 
 



The QLDC CoP notes that the primary objective of a stormwater system is to: 

1. Manage surface water run-off to minimise flood damage to property both 
within the development and downstream of the development. 
 

2. Manage adverse effects on the environment. 
 

The following developer driven element must also be managed: 

 
3. Practicability in terms of construction and maintenance practice and cost.  

 

 

There are a range of LID stormwater options available to manage stormwater with 
the above objectives in mind. Some of these are listed in the CoP as follows: 

 

4.3.7.3 Low impact design devices 

The types of low impact design devices that could be considered 
for use include: 

(a) Detention ponds; 

(b) Wetlands; 

(c) Vegetated swales; 

(d) Rain gardens; 

(e) Rainwater tanks; 

(f) Soakage pits and soak holes; 

(g) Filter strips; 

(h) Infiltration trenches/basins; 

(i) Permeable paving; 

(j) Green roofs; 

(k) Tree pits. 

 

 

 

 

 



4.3. Proposed Development 
 

It is anticipated that the site topography and geology will lend itself to the 
implementation of a range of the above LID elements. 

Based on test pits and soakage tests at adjacent development Sentinel Park onsite 
soakage is anticipated to be a viable option at the proposed development.  Free 
draining glacial outwash gravels were uniformly distributed across the site.  This type 
of geology is well suited to disposal of stormwater to ground via soakage pits, 
detention basins, rain gardens, vegetated swales and infiltration trenches/basins. 

Again as the site slopes gently from north to south overland flows can be comfortably 
directed through the site.  The gentle slope across the site also supports a LID 
stormwater management approach.  A gentle slope results in an increased time of 
concentration of stormwater flows.  This delays and reduces peak flows in storm 
events as stormwater takes longer to reach any given point in the system.  
Stormwater also has a greater opportunity to soak to ground through vegetated 
swales along the way.  

The adjacent Hawea River provides a suitable discharge point in the event of 
extreme rainfall occurrences.  

In conjunction with site specific investigations the detailed design phase will focus on 
defining a network of LID elements designed to manage stormwater in accordance 
with The QLDC’s objectives.  This will ensure soakage and conveyance structures 
are located in appropriate locations to take full advantage of high soakage rates. 

 

 

5. Power and Telecommunications 

The development Lot can be readily serviced with both power supply and 
telecommunications infrastructure. (See accompanying availability of services letter 
from Aurora and email from Chrous – Appendix D).   

 

6. Summary 

All major infrastructural elements can either be made available to the site in the 
immediate term or future upgrades are programmed in the LTP. These are 
summarised as follows: 

• Water supply for domestic and firefighting requirements can be made 
available to the site with the installation of 150mm dia water lines from Capel 
Ave and Cemetery Road.  Future upgrades will be required to serve later 
stages of development.  There are provisions in the LTP for future upgrades. 



• New infrastructure can be readily installed to provide gravity reticulation to the 
Domain Road oxidation pond.  The LTP provides for a new pipeline 
connection to Project Pure.  Short term options are available to serve the 
proposed development should there be any delays in the pipeline becoming 
operational. 

• New developments are required to achieve stormwater neutrality.  This is as 
anticipated and solutions are available. 

• Power and telecommunications are readily available to the site 

• There are short term solutions to infrastructure requirements while upgrades 
programmed in the LTP are implemented.  Therefore ensuring the 
development is not dependant on timing of upgrades. 

 

Should you have any questions please do not hesitate to contact the writer. 

 

Yours faithfully 

Southern Land 

 

Luc Waite 

Director 



Appendix A 

Master plan 

 

 



 

Appendix B 

Email correspondence (QLDC) 

 



 

 

 

 

 

 
 
 
 
 
 
 
 
 
  



Appendix C 

Email correspondence (ORC) 

 

 

 

 

 

 

 

 



Appendix D 

Power & Chorus confirmation 

 

 



 

 



Appendix E 

Watershed water supply network assessment – Figure 1 

 

 



Appendix F 

Watershed water supply network assessment report 
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