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Introduction

Cirtex Industries has prepared this Chemical Treatment Management Plan on behalf of Wilson
Contractors, for site earthworks at the Waterfall Park Developments, Ayr Avenue, Diversion
Channel 4, Arrowtown, site. An electronic chemical dosing system is going to be used for
treatment.

The project scope includes the construction of a temporary diversion channel to convey the flows
of Mill Creek so that works can be carried out in the original creek bed and the development of
environmental controls to manage water discharge on-site.

When working in the original stream bed a volume of ground water infiltration is expected and to
prevent saturation of the works area, ground water will be pumped to an SRP for treatment
before being discharged back into Mill Creek. The rate of ground water infiltration is unknown
and expected to vary along the creek alignment. The diversion channel will remain in place for
the duration of the works.

This report includes the following:

» Bench test result from testing
completed in the Geocert Laboratory.

» The primary treatment application
methodology for the site.

» Other responsibilities in relation to
system set up, management,
maintenance, and spill contingency.

A representative soil sample was provided to Electronic Dosing System (provided by Prime Pump Ltd.)

the laboratory for bench testing. The tests

were conducted in the Geocert Laboratory using the industry standard bench testing
methodology, Appendix F1.0 of the Auckland Council GDO05, Erosion and Sediment Control
guidelines.

The chemical Polyaluminium Chloride was tested for use. The findings are published in the
laboratory report SP-571 which is attached to this document as Appendix 2.

The treatment chemical selected for use in this plan was Cirtex Polyaluminium Chloride, because:

- It has been used extensively with Electronic Dosing Systems in the past with great success
in multiple regions around New Zealand.

- It does not change the baseline pH more than one unit when applied as per the specified
methods and dose rates listed in this report.

- Limited manual handling when used with an electronic dosing system, making site use
safer and simpler.

- Cost effective treatment option. (Contact Cirtex to get the quoted rates for this project.)

Cirtex holds an 1ISO 9001:2015
certification for its
quality management system

Certificate No: NZ001834-2
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P +64 78689909 F +64 78683435
INFO@CIRTEX.CO.NZ | 0800 CIRTEX (247 839) | WWW.CIRTEX.CO.NZ

28 April 2022
3039-2

SILVERDALE | AUCKLAND | THAMES | HAMILTON | TAURANGA | HASTINGS | CHRISTCHURCH | GOLD COAST

Document Set ID: 7846455
Version: 1, Version Date: 01/12/2023



264

28 April 2022 Wilson Contractors Ltd. 4
3039-2

1. SUMMARY OF FINDINGS

Laboratory bench test results:

Testing on the sample received shows that the chemical Polyaluminium Chloride gives the
required visual clarity of 100mm at a dose rate of 62 mL/m3 (4 ppm Al).

The laboratory testing showed the natural pH of the sample to be 6.6 and it is expected that after
chemical treatment the pH will not be outside the 5.5 to 8.5 pH limit (as set in GDO5, refer to GD05
section F2.1.6 ). Vigilance with monitoring is advised and if there are any issues, please refer to
section 12 of this report for contingency management.

A few important points to note:

- Good mixing after the dose point is important.
- If you come across a situation where the desired clarity is not being achieved, stop dosing
and seek advice.

The test report SP-571, will give details on water clarity in mm (visual) and NTU for your reference.
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4. DOSING SYSTEMS & COMPLIANCE

The traditional GDO5/ TP90 rainfall activated dosing system was designed in conjunction with
Auckland Council specifically for earthworks and construction sites. Precipitation collected on the
rainfall tray is collected and diverted to a header tank which in turn stores the first 12mm of
rainfall and then activates the displacement system. This falls into a displacement tank which
floats inside the chemical tank. Displaced chemical is transferred via a dosing hose to the channel
leading to the forebay of the sediment pond.

The electronic dosing system is flow controlled. This means that it doses chemical proportionate
to the volume of water coming past an inline flow sensor in a dewatering setup. The system
draws chemical from a reservoir and pumps it to an inline dose point. This is where the chemical
is mixed with the sediment laden water. This dose point is normally located before a section of
the dewatering system where sufficient agitation or mixing can occur prior to the water reaching
the settlement phase. We normally see electronic dosing systems where sediment laden water
has been pumped to either a lamella clarifier or a settling pond or tank. These systems can come
in many forms but are usually solar powered and enclosed in a watertight housing. They will
normally incorporate a manual override switch for setup and maintenance purposes.

The industry standard Auckland council GDO5 guidelines do not specifically give guidance on
electronic dosing systems for sediment control, but it does mention that specific details of
alternative dosing procedures proposed should be listed in the Chemical Treatment Management
Plan. We can confirm that all calculations and recommendations that have been provided in this
CTMP, are to ensure that the discharge from the system complies with the local body guidelines
regarding the clarity and pH of discharge to the receiving environment.

5. DOSING SYSTEM SETUP & INSTALLATION

The setup parameters for the chemical dosing systems on this site are listed in the summary of
findings (section 1 of this report).

The dosing system used in this application is an electronic, flow-controlled dosing system that
has been tested for use with Cirtex water treatment chemicals. The prescribed dose rate
established in laboratory bench testing should be programmed into the system upon installation.
Please refer to the manufacturers operating procedures for this.

The treatment system will be supplied by Prime Pump. The proposed solution is a flow activated,
electronic chemical dosing system. The model of unit shall be decided by the equipment supplier
and shall have sufficient capacity to enable the sedimentation process to fully complete before
water is discharged.

This will be indicated by the clarity of discharge matching results achieved in laboratory testing.
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If the scope of sediment generating activities increase or decrease by more than the design
capacity of the treatment system, the treatment system will need to be adjusted accordingly.
In these situations, it might be necessary to modify the setup of the system to control either:
- The flow rate into the system

- The retention time within the system

- The sludge levels

- The chemical dose rate or concentration

The system should be installed in accordance with the recommendations in this CTMP. The
supplier of the dewatering systems will be able to provide technical assistance with the location
and commissioning of the treatment system.

Consideration should be given to further activity that may take place on site when positioning the
dosing system. Once the system is set up in-situ, the chemical storage tank should be filled and
the system primed, to ensure that there is no delay in activation when in use.

Example of an Electronic Dosing system in operation in a dewatering application.

This report has been prepared for guidance on areas relating to chemical treatment only. Any
information provided in this report regarding the equipment/ systems to be used is a guide only,
and where conflicting information is identified, the manufacturers operating guide shall be used.

If you have any questions or require assistance with the equipment or systems discussed in this
section, please contact the equipment supplier as follows:
Supplier: Prime Pump | Phone: 0800 482 747 | Email: Info@primepump.co.nz
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6. BATCH DOSING OF PONDS, BUNDS OR TANKS

Batch dosing is not recommended without training and guidance on how to best apply it in this
application. Contact Cirtex for further guidance if you have a situation where batch dosing might

be required.

Batch dosing may be required if the desired clarity or pH has not been achieved via the primary
dosing system and the water has been transferred to a pond, bund, or tank for further treatment.

Batch dosing calculations can be provided for this project, but we would also recommend on-site
or laboratory jar testing prior to batch dosing to accurately calculate actual batch dosing
requirements.

7. MONITORING AND MAINTENANCE
REQUIREMENTS

It is a compliance requirement that regular monitoring and maintenance is carried out. For this
project it is recommended that this is completed daily during periods where there is a high load
on the treatment system and weekly during periods of standard operation.

Monitoring results and maintenance activity should be recorded on the attached schedule. The
monitoring and maintenance records should be stored with the treatment system or at the site/
management office and be made available to the council monitoring officer upon request.

A copy of the monitoring records shall be available on file and updated as required. The integrity
of the treatment system will be checked weekly. All plumbing components should be regularly
checked for blockages or leaks.

It is recommended that the advice of suitably qualified professionals is followed if there are any
complications or difficulties experienced when treatment is applied as per the stated parameters
and procedures outlined in this CTMP.
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Methods and tips for measuring water clarity

To measure clarity, a Secchi Disk or similar measuring device should be used. This can be attached
to a pole or rope/string. It is lowered vertically into the water body until it disappears and then
raised again until it reappears. At this point the distance between the disc and the surface of the
water should be measured. This distance is recorded as clarity.

Methods and tips for pH measurement
There are a few methods that can be used to determine the pH of a liquid:

- Using pH strips/ paper
- Using a pH Indicator solution and chemical titration (normally only done in a lab)
- Using a Digital pH probe (options for field use and laboratory applications)

The recommended method for pH measurement for treatm
monitoring is using a digital pH meter made by a reputable
manufacturer. These meters are simple to use and leave
little room for error. They can be easily calibrated using
solutions with a known pH value and are normally quite
compact and simple to store.

To take a pH measurement you will need a sample from th

discharge point of your sediment retention pond. If there i

discharge, this can also be taken from the pond near the d

or outlet using a sampling cup (clean cup or half-bottle tha
attached to the end of a length of wood or broom handle).
reading from the pH probe as per the operating instruction
device you use. You may need to wait a few moments for t

device to give you a stable reading. Three readings should

taken from the sample, and the average should be taken as
value.

It is recommended that you store the pH probe a storage solution

to ensure the longevity of the pH probe. Depending on the frequency of use it is recommended
that you test the reading of the device using a calibration solution (solutions with a known pH
value, also known as pH buffer solutions). pH meters from most reputable suppliers should
provide readings of sufficient accuracy to be used in decision making regarding chemical
treatment as outlined in this plan. If you want laboratory testing for the pH of water or soil from
your site, we do have the capability to do this. This would normally not be necessary unless there
are problems with treatment performance. Please contact us for more information if you require
this service.
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8. REPLENISHING THE CHEMICAL RESERVOIR

The reservoir tank should be refilled when the reservoir is half full, or sooner if high use is
predicted. If the system is treating flows influenced by rainfall, the level of chemical in the system
needs to be sufficient to treat a 100-year rainfall event should one occur. Refilling procedures will
be outlined in the manufacturers operating procedures.

With an electronic dosing system, it is important to always prime the system after refilling. This
will ensure that dosing begins immediately when the system is activated.

9. OBSERVATION OF WATER QUALITY

The quality of water discharged will be checked at least weekly, and the clarity determined using
a Secchi disc or similar (as detailed above) and recorded on the monitoring sheet. pH shall be
recorded to ensure it meets council guidelines.

10. STORAGE OF CHEMICAL ON SITE

Water treatment chemical supplied by Cirtex in 20L or 200L polyethylene containers or drums,
1,000L IBCs or 25kg powder bags, shall be kept in secure storage when on site. Chemical drums
will be stored on end with the screw caps uppermost. Bags of chemical in powder form need to
be kept away from water until they are used.

Replenishing the chemical reservoirs will be completed weekly as part of the regular inspection
regime. We encourage the recycling of drums and containers on site wherever possible but there
are organisations who will repurpose them if this is not an option. Care should be taken with the
washing of drums and the rinsing of residual chemical.

11. PROCEDURE FOR TRANSPORTATION OF
FLOCCULATION CHEMICALS

The transport of water treatment chemicals to and from the project will be undertaken by
commercial carriers or the Cirtex delivery service in accordance with current Hazardous Goods,
Traffic & Transport regulation. CIR-PAC weighs about 250kg in 200L drums and is most easily
moved within the site in a loader bucket. Drum lifting chains can be supplied by Cirtex if required.
The use of PAC or any other chemical must be done in accordance with the site Health & Safety
Plan. The CIR-PAC MSDS is available on the Cirtex website www.cirtexcivil.co.nz or by contacting
0800 CIRTEX (247 839).

CIR-PAC MSDS LINK NUMBER: MSDS C 001 004
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12. CHEMICAL SPILL CONTINGENCY PLAN

If there is a spill of water treatment chemical onto the ground it will be immediately contained
using earth bunds to prevent it from entering water. The spilt chemical should be recovered if
possible, using a spill kit. If the spilt chemical cannot be recovered, it should be mixed with a
volume of soil equal to at least ten times the volume of spilt chemical and buried in dry soil. If
there is a spill of flocculation chemicals into pond water or bunded area, discharge from the
impounded water body into natural water should be prevented. Contact the Council or its
representative for advice on appropriate action.

If there is a spill of chemical into flowing water i.e. a stream, river, or stormwater drain:

1. The regional council should be advised immediately.

2. If possible, the water and the spilt chemical should be pumped into a bund or
pond until all the spilt chemical has been removed from the watercourse.

3. If the chemical cannot be removed from the watercourse any downstream users.

13. CONTINGENCY MANAGEMENT

A plan must be put in place to manage contingencies in accordance with site environmental
management plans. Contingencies could include poor performance of the treatment system,
vandalism, stormwater damage or effects of other influences on stormwater quality. The
equipment supplier can provide guidance or training with regard to the use of the dewatering
systems.

If the treated water is consistently very clear to depths >100 mm, it could indicate overdosing and
the possibility of a lowered pH. This can present a risk to the receiving environment. If the treated
water is consistently clear, the pH should be retested. Contingencies such as poor treatment
performance or consistently very clear treated water should be dealt with by consultation with
the appropriate organisation or its representative.

If pH falls outside the permissible range of 5.5 - 8.5, you will need to take one of the following
actions after stopping all discharge from the catchment system:

1. Use the impounded water for dust control (this won't require treating it.)

2. Subject to the weather conditions at the time, and the level by which the range has been
exceeded, it is possible to use pH balancing chemicals. These must be applied in
accordance with the batch dosing guidelines provided in section 6 of this report.

The pH scale is logarithmic which means that the more pH balancing chemical added, the
faster the pH will change. Because of this, it is important to increase the pH dosing in small
increments to ensure that you don’t increase or decrease past the pH value you are aiming
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for. If the pH levels require significant adjustment, it is advisable that the advice of suitably
qualified professionals is requested and oversight is provided on-site.

The following chemicals have been used successfully in the past to balance pH:
» To Increase the pH itis recommended that Sodium Carbonate is used.
» To Decrease the pH it is recommended that Sodium Bisulphate is used.

3. Engage alaboratory to take samples and perform chemical titrations to determine
appropriate chemicals and dose rates to correct pH. Implement these findings as per the
recommendations in section 14 of this report.

14. TRAIING OF PERSON RESPONSIBLE FOR
MONITORING AND MAINTENANCE OF CHEMICAL
TREATMENT SYSTEMS

It is very important to regularly monitor and maintain the treatment system. Changing
site conditions can have significant impacts on the success of the chemical treatment.
Cirtex can undertake training of site personnel to carry out the required tasks and
assist with understanding the basics principles of chemical treatment. Please let us
know if you require this service.

15. RESPONSIBILITY

While all care has been taken in preparing this CTMP, it is based on the information provided by
the client and equipment suppliers, and results may vary during the course of project works. It is
the responsibility of the contractor to ensure compliance with all aspects of the appropriate
regulations pertaining to these works. Cirtex would recommend that this report is refreshed at
least every 6 months or more depending on the nature of the application. This will ensure dosing
and flocculation designs provide the best results, as site conditions can change throughout the
lifecycle of any project. All recommendations and calculations were completed in conformance
with industry guidelines and best practice. This information is not to be used for any other
purpose, without prior consultation and the written consent from Cirtex.

No liability is accepted for misuse of this information.
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APPENDIX 2.0 -
GEOCERT BENCH TEST REPORT

Test Date: 09/11/21

Operator: Joel Sorensen | Laboratory Manager
Approved By: Nicola Levy | Laboratory Technician
Report ID: SP-571
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Site Environmental Induction — Haybarn

1. Roles and Responsibilities for Environmental Management

Role Name Phone Email
Principal (overseer of project) TBA
Contract Engineer (onsite TBA

manager — First response for site
environmental management)

Environmental Manager (Lead TBA
responsibility for Environmental
management of
project/complaints/incidents )

Environmental Consultant (Author of | Andrew I s
report/ expert advice) Nichols

QLDC Monitoring (follows up re Sam [ ] ]
water/dust discharges when notified) | Marsh

ORC Pollution Hotline (Visits site 0800800033 compliance@orc.govt.nz

when notified of Pollution of air

water and land)

Heritage New Zealand ~Pouhere D | N |
Taonga (Visits site when there is Matthew

discovery of Cultural Finds/Koiwi Schmidt

Tangata)

These are the principal contacts, but the law says that all workers involved with
this project including subcontractors have responsibility for environmental
management of this site. Read the EM plan and be familiar with its contents as
it relates to your role

2. Erosion and Sedimentation Control Measures and their Maintenance

1. Enter and leave the site via the designated entrance and ensure your vehicle/equipment
does not track sediment onto the public road

2. Sediment fence and bunds comprise the boundary of earthworks.
3. As areas are completed, provide stabilisation before beginning a new area

4. |If dustis being generated call for water to be applied . Do not leave it to others

5. Report
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e all damage to/clogging of perimeter controls
e finished surfaces
e clogging of the stabilised entrance pads when they gets clogged and unable to
function adequately
e contamination of the public road and stormwater entrances.
no matter who does it so that it can be remedied.

6. Procedures for Imminent Rain and/or Wind event

Prior to a rain event, ensure all site perimeter stockpile and public drain defences are visibly in good
order with no gaps. Report any defects you see that they may be fixed immediately.

When wind speed is higher than 14 metres per second, and the soil is dry and prone to becoming
airborne avoid operating dust generating vehicle /equipment movement, soil disturbance or soil
shifting, unloading, or loading, unless a dust is suppressed. It is your responsibility to call for the water
truck/hose. Do not saturate the soil as this will create the risk of causing sediment to be adhered to
tyres/dirty runoff.

If the site is shut down longer-term stabilisation methods applicable to stockpiling as covered in Section
5 of the EM Plan document should be applied including covers for stockpiles and soil binders.

7. Parking and Material Storage areas including Refuelling and Spill
management

Park private vehicles on the Ayr Avenue and do not drive on the site unless it is required for the
earthworks programme.

Stockpile in the designated area and keep materials especially topsoils and subsoils separate.

Refuel off site as much as possible. If you do refuel/service vehicle or equipment on site, you are
responsible for the clean-up of any spills. Clean-up materials and any contaminated soil must be
disposed of offsite at an approved facility.

8. Archaeological/Cultural/Contamination Discovery Protocols

If koiwi tangata, archaeology and artefacts of Maori origin or other archaeological items are discovered,
stop work immediately with draw equipment from the area and notify the site engineer who will in
turn notify Heritage New Zealand — Pouhere Taonga. The contact is listed in 4 of the EM Plan.

The same procedure must be followed for discovery of potentially contaminated material. Report to
the site Engineer who will notify the ORC Pollution Hotline to discuss the safe correct identification and
appropriate management of the material. The contact is listed in Section 4 of the EM Plan.
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9. Procedures for Notifying of Potential Environmental Incidents and
Complaints

If there is an environmental incident that could indicate the EMP has failed, leading to any adverse
environmental effects offsite, immediately contact the Contract Engineer who will inform the
Environmental Manager. QLDC / ORC will then be informed within 12 hrs.

If a complaint is made be polite and immediately refer the matter to the Site Engineer who is authorised
to engage with the public. They will in turn notify the Environmental Manager in the formulation of a
response.

Incidents and complaints will be recorded and kept for examination by ORC/QLDC upon request as per
Section 9 of the EM Plan.
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the

Site

Project: Haybarn
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Company

Phone
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Weekly Site Inspection

LOCATION . .ot e e e e e e
INSPECTIONOFFICER . ... ... DATE.................
SIGNATURE . . o e

Legend:

14.
15.

16.
17.

18.
19.

Document Set ID: 7846455

OK Not OK N/A Not applicable

Ayrburn Avenue clear of visibly significant sediment............

Stabilised Entry/exit pads from Ayrburn Avenue and the northern driveway clear of excessive
sediment deposition. . ..........

The construction site is clear of litter and unconfined rubbish. . ..........

Adequate stockpiles of emergency ESC materials existonsite. ...........

Site dust is being adequately controlled. . ..........

Appropriate drainage and sediment controls have been

installed prior to new areas being cleared or disturbed. ...........

Up-slope “clean” water is being appropriately diverted around/through the site............
Diversion bunds are free of soil scour and sediment deposition............

. Soil stockpiles are protected from wind, rain and

. stormwater flow with appropriate drainage and erosion controls............

. Sediment fences are free from damage. ...........

. Sediment-laden stormwater is not simply flowing “around” the sediment fences or other sediment

The settled sediment layer within these is clearly visible through the supernatant prior to the
discharge of suchwater............

All reasonable and practicable measures are being taken to control sediment runoff from the site. . ..

Stabilised surfaces have a minimum 80% soil coverage. ...........
The site is adequately prepared for imminent storms. ...........
All ESC measures are in proper working order............
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ENVIRONMENTAL INCIDENT REPORT FORM

Project Address: QLDC Consent Number (if applicable):
RM BC

Brief Project Description:

Instructions
Complete this form for all environmental incident that cause contaminants (including sediment) or
environmental nuisance to leave the site. Please be succinct, stick to known facts and do not make
assumptions.

Once completed submit to the Regulatory team at Queenstown Lakes District Council at
RCMonitoring@aldc.govt.nz Call the Regulatory team immediately on 03 441 0499 for any serious or ongoing
incidents that cannot be brought under control.

Incident details

Date and Time Date: / / Time: : am[_] pm[]

Description

Provide a brief and factual description of what
happened during the incident, include relevant
details such as:

> The estimated distance to the nearest
waterway (include storm water and dry
courses)

> The estimated distance to the nearest
sensitive receiver

>  The activity being undertaken when the
incident occurred

Sketches/diagrams/photos may be reference and
appended to this report to aid in the description of
the incident.

EXACT location of the incident

Include address, landmarks, features, nearest cross
street, etc. Maps and plans can be attached to the
incident report if appropriate

Quantity or volume of material escaped or causing
incident (provide and estimate if quantity unknown

Who identified the incident? |:| Contractor |:| Council |:| Community

[] other
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What immediate actions/control measures were taken to rectify or contain the incident?

What initial corrective action will be taken to prevent similar incidents recurring in the near future?

Has the Otago Regional Council been notified? [lyes [INo
Approvals:

Environmental Representative/Person making report
NAME...ioiiisiriirecece e e seerise e s ssenes OIBNATUM ittt e s

OrgaNiSAtiON.c..cvevieeireire ettt e e s e DAttt ettt et e e s
Mobile phone NUMDBET........ccovveiireie e

Site Supervisor
[NV L gL OO TP PO POTYPRSRPRPVPPI Y |40 - | 1 0 o <SOSR P PSPPSR

OrgaNiSAtION...uevetievire ettt e v e DAt e

Mobile phone NUMDET ..o e
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Date: 14/02/2024
To: Courtney Briggs (Queenstown Lakes District Council)
From: Jason Smith

Project Number: 4217

Reviewed and

Released by: Mark Lowe

Background

Morphum Environmental Limited (Morphum) has been engaged by Queenstown Lakes District Council
(QLDC) to provide a review of a resource consent application referred to as RM230425. Aryburn Precinct
Limited (The Applicant) seek consents for earthworks to form carpark facilities, accessways, a flood
mitigation bund and associated civil infrastructure.

The scope of this review as requested by QLDC is to review the Environmental Management Plan (EMP)
for the site.

The following application material has been reviewed:

e Environmental Management Plan (Consent Draft), report prepared by Paterson Pitts, revision 4,
dated 29/11/2023 (EMP).

e The plan set: Ayrburn Precinct LTD Haybarn Venue — Resource Consent Drawings, plans prepared
by Paterson Pitts Group, revision C, dated 08/12/2023.

This review is framed in respect to the document QLDC Guidelines for Environmental Management Plans
(QLDC guideline).

The EMP correctly identifies the site’s environmental risk-rating as “High Risk”. The QLDC guideline
requires a High Risk site EMP to contain all Administrative and Operational requirements for all of the
environmental elements.

Administrative Requirements

The EMP submitted with the application material contains all of the necessary administrative
requirements. Specifically, it includes provision for:

* A site environmental induction, and includes a template as to what would be covered in such an
induction (see section 7 and appendix B).

* Management of sub-contractors, these are required to attend in the site induction (see sections 4, 7
and appendix B).

* Notification and management of environmental incidents (see section 8 and appendix B).

MORPHUM ENVIRONMENTAL
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* Environmental roles and responsibilities of personnel (see section 4 and appendix B). That not all
roles are named is usual practice during the application phase and it would be expected that these
are filled once a contractor is appointed.

* Environmental representative. The position and responsibilities are allowed for (see section 4 and
appendix B).

* Records and registers. Appropriately detailed templates are provided as appendices to the EMP.
* Weekly, as well as, pre and post event site inspections. See section 5.12 and appendix B.

* Monthly reporting by a Suitably Qualified and Experience Professional (SQEP) is allowed for (see
section 9). The site’s SQEP is given as Andrew Nicholls, | have been provided with a copy of Andrew's
CV from QLDC previously and can advise that he meets the definition of a SQEP as per the QLDC
Guideline.

Operational Requirements

The EMP submitted with the application material contains all of the operational requirements; however
there are technical details regarding the erosion and sediment controls that must be addressed prior to
implementation.

Erosion and Sedimentation

* For the preparation of Erosion and Sediment Control Plans (ESCPs), the QLDC guidance refers to
numerous technical guidelines. The most widely applied, and applied in the EMP, is Auckland Council’s
2016/005: Erosion and Sediment Control Guide for Land Disturbing Activities in the Auckland Region
(GDO05).

The EMP submitted with the application material contains all of the necessary requirements. However,
there is a minor technical point to note regarding the Decanting Earth Bund (DEB) proposed to control
the earthworks for the overflow carpark.

The DEB proposed to control the earthworks for the overflow carpark is shown as having a contributing
catchment of 0.5 ha. GDO5 recommends the maximum catchment for a DEB is limited to 0.3 ha. A
rationale for this departure is provided in section 5.5.1 of the EMP.

| concur with the applicant’s assessment that the DEB represents a practicable option for providing
sediment control to this earthworks catchment. The DEB has otherwise been designed appropriately
and as such would provide for a greater degree of sediment removal efficiency than a super silt fence
and involve less land disturbance than a sediment retention pond’s construction (if a sediment
retention could be constructed in this location).

The EMP also retains a reference to soakage devices (section 5.12), that have been removed from the
ESCP.

* Water Quality — water quality monitoring is appropriately provided for in terms of frequency
analytes, thresholds values and response measures (see section 5.13).

* Dust — sensitive receivers are appropriately identified, the activities that could potentially generate
dust, appropriate management methods that could be employed and monitoring is appropriately
provided for (see section 5.11).

* Cultural Heritage — provisional methods to be implemented in case of the accidental discovery of
cultural heritage items are provided for in section 6.7, and these methods are provided for in the
reporting templates in appendix B.

MORPHUM ENVIRONMENTAL
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* Noise and vibration — given the context of this application noise and vibration are appropriately
incorporated into the EMP (see section 6.1).

* Contaminated sites — provisional methods to be implemented in case of the accidental discovery of
cultural heritage items are provided for in section 6.6.

* Vegetation Management - given the context of this application, with previously consented bulk
earthworks in progress across the site, vegetation management is appropriately incorporated into
the EMP.

* Chemical and Fuels Management — the management of chemicals and fuels are provided for in
section 6.2 and 6.3. The management proposed is in accordance with the QLDC guideline.

* Waste Management - the management of chemicals and fuels are provided for in section 6.5. The
management proposed is in accordance with the QLDC guideline.

Summary / Conclusion

It is considered that the EMP submitted with the s92 Response contains sufficient provision to ensure
that the earthworks can be undertaken in accordance with best practice methodologies. Provided that
the minor technical points noted are addressed in the final EMP, and certified by Council as being as
such, then it is considered that the potential effects appropriately addressed. It is recommended that a
suitably worded condition of consent is imposed in this regard.

th
Senior Environmental Scientist
Morphum Environmental Ltd
Phone: 09 377 9779
Email: jason.smith@morphum.com

MORPHUM ENVIRONMENTAL
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Location Diagram:

Lot 3 DP 540788 — Location of Hayburn Venue

Overflow car park and Hayburn venue with associated pedestrian access
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TRANSPORT

Parking (cont.)

Existing Car Park 3 for Hayburn Venue

As part of this consent the applicant plans to re-allocate the car parks provided for in
Car Park 3 from the temporary events consented under RM211193 to the Hayburn
Venue. This results in 50 car parking spaces being available for the Hayburn Venue.
The new proposed Overflow car park applied for within this consent will be used for
the temporary events providing 53 car parks, this is described in more detail below.

Within the transport assessment it includes an assessment on the number of required
car parks for the Hayburn Venue, which calculated the parking demand of 43 spaces
based on previous District Plan requirements. A sensitivity analysis was carried out
too which considered fluctuations in number of guests, mode of transport and vehicle
occupancy. This resulting in a range of 40 to 59 car parks required, with the worst
case assuming 5% non-car travel with a 2.5 car occupancy and the best case
assuming 15% non-car travel with a 3.3 car occupancy. The number of car parks
provided are on the middle of this range and | am satisfied that the provided 50
carparks provided is suitable.

The parking spaces in Car Park 3 are 5m long, 2.5m wide with an aisle width of 8.0m.
| am satisfied that this is in accordance with Council standards for Class 2 (unfamiliar)
users.

As part of this application a new exit from Car Park 3 on to Ayr Avenue is proposed
for one-way traffic with a width of 4m. Rule 29.5.13 requires the minimum width of to
be 5.5m which is for two-way traffic, considering it is proposed to be for one-way | am
satisfied that the reduced width is suitable. The sight distance from the exit is shown
on the Engineering Design Drawings to be 80m in both directions. | am satisfied that
this is in accordance with Rule 29.5.17 for this commercial activity. | recommend a
condition that the detailed design of the exit proposed be provided to Council for
Engineering Acceptance prior to the commencement of works. | recommend a
condition that it is installed in accordance with the Accepted plans prior to the
commencement of the commercial activity.

Mobility Car Park

Rule 29.5.4.20 requires one mobility space to be provided where the public floor area
(PFA) is between 1-100m? or 1-100 seats and two are required where the PFA is
between 101-1000m? or 101-1000 seats. In both these instances two mobility parks
are therefore required. The application has provided one mobility park and | defer
to Council Planner regarding the appropriateness of this.

The dimension of the mobility park is shown to be 3.6m wide and 5m deep and swept
paths have been provided in the Engineering Design Drawings demonstrating
manoeuvring from the park.

The surface between the mobility park and venue is shown as gravel, which is not
suitable for wheelchair use. | therefore recommend a condition that the surface of the
accessway between the mobility park and the venue is suitable for wheels chairs.

Overflow Car Park:

The new overflow car park will be formed on the western side of Ayr Avenue with a
new access from Ayr Avenue, which will allow for 53 car parks.

XX
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TRANSPORT

Parking (cont.)

The car parks will not be formally delineated and as per the transport assessment, a
wider stall width of 3m is proposed to account for this. The depth of the car parking
spaces is 5.5m with an aisle width of 6.0m, | am satisfied that this is in accordance
with Table 29.11 for Class 2 (unfamiliar) users.

The surface of the Overflow Car Park is shown as gravel, and | am satisfied that this
is suitable. However, | recommend a condition that the first 6m of the access to the
car park is sealed in accordance with Council Standards.

The car park is at a higher elevation than Ayr Avenue and earthworks are required to
form the access, although the grade of the access has not been provided, based on
the contour plans | am satisfied that it can be formed to Council standards. The car
park area is shown to be at a gradient of 5% and | am satisfied that this is in
accordance with Council standards.

| recommend a condition that the detailed design of all parking and manoeuvring
areas proposed be provided to Council for Engineering Acceptance prior to the
commencement of works. | recommend a condition that they be installed in
accordance with the Accepted plans prior to the commencement of the commercial
activity.

The access/egress to the car park is from Ayr Avenue and the sight distance is shown
on the Engineering Design Drawings to be 80m in both directions. | am satisfied that
this is in accordance with Rule 29.5.17 for this commercial activity.

A cut off drain is required for the slope behind the overflow car park, this is discussed
in more detail in the stormwater section below.

TRANSPORT

Means of Access

There are two existing accesses to the proposed venue, the first from Ayr Avenue
and the other from the existing driveway to the Homestead.

Ayr Avenue Access

The main access will be from Ayr Avenue, which will provide access to the site for
private buses and for cars to Car Park 3. From the bus stop and car park pedestrian
access is provided via footpaths/buggy tracks.

The ‘Parking and Access Assessment’ undertaken by Carriageway Consulting
considered the increase in traffic demand on Ayr Avenue and the Lakes Hayes / Ayr
Av intersection. In the assessment it concludes that Ayr Av road and the intersection
can accommodate the additional traffic. | accept this expert advise and make no
recommendations in this regard.

Within the report it also discusses the breach of Rule 29.5.15 (width and design of
Vehicle crossings for Rural Zones), although Ayrbumn is within the rural zone, the
speed limit along Ayr Ave is 50km/hr and therefore the assessment considers the
crossings to be Urban oppose to Rural. It is compliant with Rule 29.15.14 (width and
design of Vehicle crossings for Urban Zones) but results in it being non-compliant
against the rural considerations. | am satisfied that this breach is technical in nature
only and make no recommendations in this regards.

Buses

It is anticipated that due to the nature of the activities to be held at the Haybarn Venue
guests are likely to travel by bus opposed to private vehicles.

The proposed development shows a double bus bay and is located adjacent to the
pedestrian footpath on the southbound route and a single bus stop on the northbound
lane, adjacent to the entry to the overflow car park, past the entrance to Car Park 1,
2, and 3.

Dimensions of the double bus bay is 3m wide and 43m in length (excluding tapers).
Within the transport RFI response tracking curves for entering and existing the double
bay are provided, this shows that buses can manoeuvre in and out of both bays
independently. Auckland Transport Code of Practice provides dimensions for bus
stops, for a ‘Standard’ 13.5m long tag axle bus requires an overall length of 70m for
a double bus bay and a straight length of 39m. From scaled measurements the overall
length is 65m with a straight length of 39m. Within the transport assessment it
discusses that the sizes of buses are likely to be 11m in length and the tracking curves
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TRANSPORT

Means of Access

are for 12.6m buses. | am therefore satisfied that the dimensions of the double bus
bay are appropriate.

The northbound bus bay is 3m and approximately 15m long (excluding tapers) and
40m long (including tapers. | am satisfied these dimensions are in accordance with
Auckland Transport Code of Practice.

I recommend a condition that the detailed design of the bus stops proposed be
provided to Council for Engineering Acceptance prior to the commencement of works.
| recommend a condition that the bus stops be installed in accordance with the
Accepted plans prior to the commencement of the commercial activity.

Bus Manoeuvring

The applicant has provided swept paths for a 12.6m tour coach. This illustrates a
bus entering the access to carparks 1, 2 and 3, travelling in the clockwise direction
through car park 3, existing back on Ayr Av and facing the correct direction to enter
the double bay bus day. When existing the car park the bus is shown to cross and
use the opposing ftraffic lane. In the Response to s92 Request Carriageway
Consultants addresses this and considers the low traffic volumes, low number of
coaches and good sigh distances results in the arrangement being acceptable. |
accept this expert advice and make no recommendations in regards to bus
manoeuvring.

The manoeuvring for the northbound bus stop is shown to be achieved in a temporary
area, which is located on Lot 1 DP 540788. | am satisfied that this can provide an
appropriate place for buses to turn, prior to the construction of Car Park A, which was
consented under RM180584 and has assessed for bus turning, | have reviewed this
assessment, and | am in agreement with it and make no recommendations in regards
to bus manoeuvring.

Pedestrian

Pedestrian access from the southbound bus bay and Car Park 3 is proposed with a
maximum width of 3.0m and a minimum width of 1.5m.

Pedestrian access from the overflow carpark is provided through existing internal
footpaths, through the existing developments.

| am satisfied that the layout can provide adequate provisions for pedestrian
movements. | recommend a supporting condition the pedestrian access is formed in
accordance with Councils standards and the plans provided.

Homestead Access

The second access utilises the existing driveway to the Homestead, with a new
driveway branching off towards the Haybarn venue. This will be used for service
vehicles, emergency vehicles access and access to the mobility spaces.

The ‘Parking and Access Assessment’ undertaken by Carriageway Consulting
considered the increase in traffic demand on Homestead Driveway and the report
concludes that the low number of vehicles will not present any capacity-related issues
and is unlikely to give rise to road safety effects. | accept this expert advice and |
recommend a condition that the design of the Homestead Access be provided to
Council for Engineering Acceptance and install in accordance with the accepted
plans.

XX
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Fire-
fighting

| am satisfied that there is sufficient fire fighting capacity for the Hayburn Venue
and | recommend a consent condition to ensure that prior to commencement
of works the consent holder shall provide detailed design plans for review and
acceptance for the provision of fire hydrants with adequate pressure and flow
to service the development with a minimum Class FW2 fire fighting water
supply in accordance with the NZ Fire Service Code of Practice for Firefighting
Water Supplies SNZ PAS 4509:2008(or superseding standard).

To ensure suitable sprinkler provision to each commercial building |
recommend a consent condition that prior to commencement of works the
consent holder shall provide detailed design plans for review and acceptance
for the provision of a suitable fire sprinkler water supply to each commercial
building within the development in accordance with the NZ Fire Service Code
of Practice for Firefighting Water Supplies 2008 and Drawing B2-7 OF
Appendix B of the QLDC COP.

Effluent
Disposal

The servicing of the Aryburn Domain Development includes a new Waterfall
Park wastewater pump station (WP WWPS) that will connect to Council’s
reticulation on the Arrowtown-Lake Hayes Road.

The existing Homestead building is serviced by existing gravity connections
that convey wastewater to the smaller Ayrburn WWPS that will pump in the
short term will pump through the DN63 main to Council reticulation and in the
long term pump to WP WWPS.

The proposed new building for the Hayburn venue will have a new Hayburn
WWPS that will also pump into the DN63 main. Following the commissioning
of the WP WWPS, the Hayburn WWPS will continue to pump in the DN63 pipe
which connects directly to the DN160 rising main from WP WWPS.

The wastewater demand has been determined based of a first principles
approach due to the nature of the activity, with reference to Queenstown Lakes
District Council’'s 2015 Land Development and Subdivision Code of Practice
and AS/NZS 1547:2012 On-site domestic wastewater management. Within
the CKL report referenced previously, the applicant has provided a running
total for all activities within the Ayrburn Development. This total, including this
development, is less than what was used to confirm the capacity of the QLDC
wastewater network in the modelling undertaken by QLDCs modelling
consultants (Beca). | am therefore satisfied that the capacity the new
infrastructure with the Aryburn development and Council reticulation has
sufficient capacity to cater for the Hayburn venue activities.

In the instance that the Ayrburn Road and WP WWPS and rising main is vested
in the future, the applicant has the ability to pump from the Haybarn venue to
the WP WWPS to ensure that the there is not private infrastructure (Haybarn
WWPS and the DN63 pipe) connecting directly to a future Council asset and
within a future council road reserve. | recommend a condition in this regards.

| recommend a condition that the detailed design of the pump station/
wastewater reticulation, as well as the future configuration of pumping to WP
WWPS be provided to Council for Engineering Acceptance prior to the
commencement of works. | recommend a condition that the reticulation be
installed in accordance with the Accepted plans prior to commercial activity.
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Stormwater

The applicant has provided a Stormwater Management Plan undertaken by
CKL. (Titled: Stormwater Management Plan: The Haybarn Venue, Reference:
A20254, Dated: 08/06/2023) and further information provided in a Memo
(Titled: Haybarn Section 92 Responses - Stormwater Matters, Reference:
A20254, Dated: 10/11/2023).

Under previous consents stormwater management has already been
implemented in other areas across the four land parcels. Within in this consent
the following areas have been considered:

- Haybarn Venue
- Overflow Car Parking Area

As part of this consenting process, a peer review of the stormwater
management plan (SMP) was undertaken by Morphum Environmental and the
applicant has had direct discussions with the Friends of Lake Hayes, which has
resulted in several volunteered conditions regarding stormwater quality.

Quantity

The applicant has provided the resultant flow rates for the different storm
events, which show the post development flow rate to be less that the pre-
development flow rate.

Soakage Tests

Several soakage tests have been undertaken around car park 2 and 3 area
with varying results between 52mm/hr to 375mm/hr. Due to these variations it
is recommended that additional soakage tests proposed to at the location of
the bioretention devices and swales during the detailed design phase. An
appropriate condition is recommended in this regard.

Haybarn Venue

With the exception of the existing haybarn, the areas of the Haybarn venue are
currently grassed. The surface flows discharge to the proposed network via the
Car Park 3 swales and the Car Park 3 bioretention device, where the flows
combine with other flows in the catchment and are conveyed through the
culvert under Ayr Avenue, and continue via existing overland flow paths.

The runoff from the bus bay will discharge down the northern batter and
combine with the existing swale and combine with other flows in the catchment
along the norther side of Ayrburn Avenue Road with the final section of the
swale including a bioretention media.

As described in the “Stormwater Section 92 Response — Stormwater Matters
Memo” on the south of Ayr Avenue the area includes a low bund which will
provide attenuation during rainfall events from the runoff from the Venue and
the bus bay. Along the bund includes a cut out weir which is proposed to
regulate flows for different duration events, after which in certain events flows
discharge to Mill Creek and ultimately Lake Hayes.

Overflow Car Parking Area / Western Carpark

The overflow parking area is on the opposite side of Mill Creek from the
Haybarn Venue and the area is mostly grassed. It is proposed that the surface
flows from this area will discharge to a proposed treatment swale along the
southern edge of Ayr Ave and to a bioretention device (vegetated swales or
rain gardens) prior to discharge to Mill Creek. Both the swale and the
bioretention device have been designed to for soakage of the Water Quality
Flow (WQF) only, with the excess flows being carried on to Mill Creek. This
bioretention device is located outside of the flood plain.
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Stormwater

b) The grassed treatment swale and planted detention pond shall be
monitored yearly to ensure that sediment levels are <125mm and the
device shall be reinstated to the surveyed as-built levels. A record shall
be kept by the consent holder and sent to Friends of Lake Hayes
Society Incorporated and the Consent Authority on request. If there is a
positive height variance of >125mm the device shall be reinstated to the
surveyed as-built levels. After the first 3 years of yearly monitoring, if
the devices are <<100mm above design levels, the period may be
extended to 3 yearly monitoring.

2. Monitoring of soakage in detention pond

a) The design performance of the planted treatment detention ponds is
based on a soakage rate to ground of >125mm/hour. Within two months
of installation of the detention ponds being completed, an as-built
soakage test shall be undertaken to ensure that the design soakage
rate of >125mm/hour is achieved. Should adequate soakage not be
achieved the devices shall be reconstructed to achieve the designed
soakage rate.

b) The detention ponds shall be monitored yearly to ensure they maintain
a soakage rate of >125mm/hour. A record shall be kept by the consent
holder and sent to Friends of Lake Hayes Society Incorporated and the
Consent Authority on request. If the monitored soakage rate is
<125mm/hour the devices shall be remediated to achieve a soakage
rate of >125mm/hour. After the first 3 years of annual monitoring, if the
devices achieve soakage rates of <>150mm/hour of soakage every
year, the period may be extended to 3 yearly monitoring.

3. Monitoring and maintenance of planting within planted detention pond
a) To ensure that any stormwater-related plantings survive and carry out
their treatment function, the consent holder must replace any plant that
has died or become diseased >5%. Replacement planting shall be
carried out in the planting season following their loss. The replacement
plants shall be of the same species, grade and size as per the approved
landscape drawings.

4. Fertiliser
a) The use of fertiliser containing nitrogen or phosphorous shall be
prohibited within the Site apart from the initial establishment of
hydroseed grass areas and the initial establishment of plants. Organic
fertiliser such as compost, manure or seaweed shall be permitted. For
plant establishment, fertiliser shall be limited to 1 x 10g slow-release
tablet placed below the base of the rootball.

Power &
Telecoms

Condition 25(g) of RM200791 requires the lot owner to be responsible for the
ongoing provision and maintenance of a cellular, satellite or wifi connection for
telecommunication services until such time that underground services have
been provided by a telecommunications network supplier. Note: This condition
only applies if Condition 24.h)i. has not been complied with. Where 24 .h)i) is in
underground telecommunication services have been provided.

Within the application, written confirmation of the telecommunication provider
has not been provide, | recommend a supporting condition in this regard.
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NATURAL HAZARDS

Hazards on
or near the
site

| am satisfied that the hazards for the Haybarn Venue were adequately
assessed as part of RM200791. This assessment relied on a hazards
assessment undertaken by Geosolve and it concluded:

“I accept the report [by Geosolve] that the site is free of natural hazards
but is not suitable for foundation bearing without improvement or engineer
designed foundations.”

In addition to this, regarding this consent specifically, Geosolve notes the
following (in the report referenced in the Earthworks section above):

- for the Haybarn: that the building position set back by no less than
8m ensures results in no special provisions are required regarding
slope stability.

- for the car park: the slope situated at the immediate north of the car
park has schist bedrock exposures, but these are not considered
capable of providing a rock fall risk.

These are discussed in the Earthworks Section above and | make no further
recommendations in this regards. The Haybarn Venue and the Western
Carpark are on the elevated terrace and are therefore elevated significantly
above the flood plain.

As part of this development a flood model report was completed by Fluent
Solutions titled ‘Waterfall Park Hotel Development — Flood Assessment,
Management Proposal, and Effects Assessment’ Job No. Q000391 dated
April 2018. This has been reviewed as part of previous consents, including
RM180584 where in the Engineering Assessment:

“Overall | am accept the findings of the Fluent Solutions ‘Flood
Assessment, Management Proposal, and Effects Assessment’ and | am
satisfied that based on the proposed comprehensive flood management
strategy the majority of the development will be above the 100yr flood level
with appropriate freeboard. Where commonly utilised outdoor and parking
areas in the vicinity of Ayrburn Domain fall below the required level of
protection this is accepted on the basis of a specific management plan to
monitor creek levels and if required close off areas to the public.”

As the above refers to areas already consented and the Haybarn Venue and
Western CarPark are not within the 100 year flood plain, | am satisfied that
the specific management plan to monitor creek levels is not a requirement of
this consent.

As part of this consent includes the construction of a low bund, and therefore
altering the flood plain the applicant provided in the RFI response by CKL
(Titled: Haybarn Section 92 Responses -Stormwater Matters, Reference:
A20254, Dated: 110/11/2023) Appendix A: CKL Hydraulic Flood Model
Summary, with the 100 year shown below and as can be seen the subject
site is outside of this:
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1.0 RECOMMENDED CONDITIONS

It is recommended that the following conditions are included in the consent decision:

General

1. All engineering works, shall be carried out in accordance with the Queenstown Lakes District
Council’s policies and standards, being QLDC’s Land Development and Subdivision Code of
Practice adopted on 8™ October 2020 and subsequent amendments to that document up to the
date of issue of any resource consent.

Note: The current standards are available on Council’s website via the following link:
https://www.qldc.govt.nz/

To be completed prior to the commencement of any works on-site

2. The consent holder shall implement the following traffic management measures when undertaking
any works within or adjacent to the road network:

e Suitable site warning signage shall be in place on the road in both directions from the site
entrance.

e  Safe sight distances and passing provisions shall be maintained at all times.

e The provision for safe passage shall be provided for pedestrians and cyclists at all times.

3. At least 7 days prior to commencing excavations, the consent holder shall provide the Manager
of Resource Management Engineering at Council with the name of a suitably qualified geo-
professional as defined in Section 1.7 of QLDC’s Land Development and Subdivision Code of
Practice who is familiar with the Geosolve Reports: Geotechnical Memo for Resource Consent:
The Hayburn venue and Carparking, Ref 150098.10-rev1, Dated: 6 June 2023 and Geotechnical
Report for Resource Consent, Ref: 150098.07, Dated: June 2020) and who shall supervise the
excavation/earthworks/fill procedures and ensure compliance with the recommendations of this
report. This engineer shall continually assess the condition of the excavation and shall be
responsible for ensuring that temporary retaining is installed wherever necessary to avoid any
potential erosion or instability.

4. The owner of the land being developed shall provide a letter to the Manager of Resource
Management Engineering at Council advising who their representative is for the design and
execution of the engineering works and construction works required in association with this
development and shall confirm that these representatives will be responsible for all aspects of
the works covered under Sections 1.7 & 1.8 of QLDC’s Land Development and Subdivision Code
of Practice, in relation to this development.

5. Prior to commencing works on the site, with the exception of earthworks with controls approved
through the Environmental Management Plan (EMP) process within this consent, the consent
holder shall obtain ‘Engineering Review and Acceptance’ from the Queenstown Lakes District
Council for development works to be undertaken and information requirements specified below.
The application shall include all development items listed below unless a ‘partial’ review approach
has been approved in writing by the Manager of Resource Management Engineering at Council.
The ‘Engineering Review and Acceptance’ application(s) shall be submitted to the Manager of
Resource Management Engineering at Council for review, prior to acceptance being issued. At
Council’s discretion, specific designs may be subject to a Peer Review, organised by the Council
at the applicant’s cost. The ‘Engineering Review and Acceptance’ application(s) shall include
copies of all specifications, calculations, design plans and Schedule 1A design certificates as is
considered by Council to be both necessary and adequate, in accordance with Condition (1), to
detail the following requirements:

a) The provision of a water supply to the ‘Haybarn Venue’ in terms of Council’s standards and
connection policy, and in general accordance with the report by CKL Limited: Haybarn
Venue: Water and wastewater Assessment, Ayrburn Precinct, Reference: A20254, Dated:
09/06/2023 and the Engineering Drawings Package by Paterson Pitts Group, Titled:
‘Ayrburn Precinct Ltd: Hayburn Venue — Resource Consent Drawings’, Reference: Q6388,
Dated:8/12/2023. This shall include a Council approved isolation valve and an approved
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water meter as detailed in QLDC Water Meter Policy (Appendix J), dated 2017. The costs
of the connection shall be borne by the consent holder.

The provision of a foul sewer connection to from the ‘Haybarn Venue’ in terms of Council’s
standards and connection policy, and in general accordance with the report by CKL Limited:
Haybarn Venue: Water and wastewater Assessment, Ayrburn Precinct, Reference: A20254,
Dated: 09/06/2023 and the Engineering Drawings Package by Paterson Pitts Group, Titled:
‘Ayrburn Precinct Ltd: Hayburn Venue — Resource Consent Drawings’, Reference: Q6388,
Dated:8/12/2023.The costs of the connection shall be borne by the consent holder.

Preliminary details of the private onsite Haybarn wastewater pump station with Shrs
emergency storage that will service the development site and pump into the internal
development reticulation and into Council reticulation. Additional details shall be provided
that demonstrate the wastewater reticulation can be reconfigured to allow the Haybarn pump
station to pump to Waterfall Park pump station in the future. The details shall include
evidence that sucker trucks can easily and readily access and service the pump station if
required.

The provision of a stormwater collection and disposal system which shall provide both
primary and secondary protection for future development within the development, in
accordance with Council’'s standards and the reports produced by CKL Limited (Titled:
Stormwater Management Plan: The Haybarn Venue, Reference: A20254, Dated:
08/06/2023 and Titled: Haybarn Section 92 Responses - Stormwater Matters, Reference:
A20254, Dated: 10/11/2023). The proposed stormwater system shall be designed by a
suitably qualified professional as defined in Section 1.7 of QLDC’s Land Development and
Subdivision Code of Practice and be subject to the review of Council prior to implementation.
This shall include:

(i) A reticulated primary system to collect and dispose of stormwater from all potential
impervious areas proposed as part of this consent to the stormwater management and
treatment system consisting of swales and bioretention devices, into approved outfalls
discharging to Mill Creek. ;

l. Percolation testing shall be undertaken at the individual bioretention device and
swales locations to confirm soakage. A copy of the test results shall be provided
and shall be in general accordance with the “Acceptable Solutions and Verification
Methods for New Zealand Building Code Clause: E1 Surface Water”.

I The final design and sizing of each bioretention device and swales shall be based
on the individual percolation test results prior to installation of the individual soak
pit infrastructure

(i) A secondary protection system consisting of secondary flow paths to cater for the 1%
AEP storm event and/or setting of appropriate building floor levels to ensure that there
is no inundation of any buildable areas within the lots, and no increase in run-off onto
land beyond the site from the pre-development situation.

(iii) A copy of the full stormwater model and report outlining the parameters used shall be
provided.

Provision of a suitable firefighting water supply and hydrants with adequate pressure and
flow to service the development and accompanying report from a suitably qualified
professional demonstrating compliance with the NZ Fire Service Code of Practice for
Firefighting Water Supplies 2008 (SNZ PAS 4509:2008). Any buildings on the lots shall
either be fitted with a sprinkler system and/or be designed with an appropriate fire cell size
to meet the requirements of SNZ PAS 4509 for the relevant water supply classification prior
to the occupation of any buildings.

This shall include hydrant testing carried out during the peak period of an average day to
confirm that there are sufficient hydrants with adequate pressure and flow to service the
development with a Class FW2 fire risk in accordance with Appendix G of SNZ PAS
4509:2008 NZ Fire Service Code of Practice for Firefighting Water Supplies. Any lesser risk
must be approved in writing by Fire & Emergency NZ, Queenstown Office. The testing shall
be carried out by a suitably qualified and experienced person (SQEP) as defined in section
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1.8 of QLDC’s Land Development and Subdivision Code of Practice and evidence of the
SQEP suitability to undertake or oversee such testing shall be submitted with the hydrant
testing results. The results shall be submitted to Council and all related costs shall be borne
by the consent holder.

The provision of Design Certificates for all engineering works associated with this
development submitted by a suitably qualified design professional (for clarification this shall
include, but not limited to, all Roads, Water, Wastewater and Stormwater Infrastructure).
The certificates shall be in the format of the QLDC’s Land Development and Subdivision
Code of Practice Schedule 1A Certificate.

The provision of a Design Certificate submitted by a suitably qualified design professional
for the wastewater pump station and wastewater reticulation. The certificates shall be in the
format of Engineering NZ Producer Statement PS1 or the QLDC’s Land Development and
Subdivision Code of Practice Schedule 1A Certificate.

The provision of car parking, manoeuvring areas and access in accordance with Council
Standards and the plans provided by Paterson Pitts Group, Titled: ‘Ayrburn Precinct Ltd:
Hayburn Venue — Resource Consent Drawings’, Reference: Q6388, Dated:8/12/2023. This
shall include:

(i) The provision of an access way from Ayr Avenue to the Overflow Carpark, with the first
6m being sealed as a minimum.

(i) The provision of all vehicle manoeuvring and car parking areas for the ‘Overflow
Carpark’ to Council’s standards. Provision shall be made for stormwater disposal.

(i) The provision of a sealed, one-way exit to the existing Car Park 3.
(iv) Parking spaces of Car Park 1, 2 and 3 shall be clearly and permanently marked out.

(v) The provision of an access way from the existing Homestead access to new
commercial building.

(vi) The provision of all vehicle manoeuvring and car parking areas accessed from the
Homestead driveway. This shall include a sealed mobility car park and suitable surface
for the accessway from the parking space to the commercial building.

(vii) The provision of the pedestrian accesses.

(viii) The provision of bus stops.

The provision of a Computed Easement Plan and Easement Instrument showing all
necessary easements over adjacent lands required to legally service the Lot 3 DP 540788

for where the access and services to the site is reliant on neighbouring lots (this includes,
but not limited to roads, water, wastewater and stormwater).

To be monitored throughout earthworks

6.

The earthworks and batter slopes shall be undertaken in accordance with the recommendations
of the reports by Geosolve (including the provision of necessary cut off drains):

a. Titled: Geotechnical Memo for Resource Consent: The Hayburn venue and
Carparking, Ref 150098.10-rev1, Dated: 6 June 2023

b. Titled: Geotechnical Report for Resource Consent, Ref: 150098.07, Dated: June 2020).

The consent holder shall implement suitable measures to prevent deposition of any debris on
surrounding roads by vehicles moving to and from the site. In the event that any material is
deposited on any roads, the consent holder shall take immediate action, at his/her expense, to
clean the roads. The loading and stockpiling of earth and other materials shall be confined to the
subject site.
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No earthworks, temporary or permanent, are to breach the boundaries of the site (excluding
internal boundaries between Lots 1, 2, 3, 4 DP 540788).

On completion of earthworks and prior to commencement of the commercial activity

9.

10.

1.

a)

On completion of earthworks within the building footprint and prior to the construction of the
commercial building, the consent holder shall ensure that either:

a) Specific Engineering Design (SED) of all building foundations are designed and constructed
for the “Haybarn Venue” in accordance with the recommendations for the geotechnical
memo by Geosolve (Titled “Geotechnical Memo for Resource Consent: The Hayburn venue
and Carparking, Ref 150098.10-rev1, Dated: 6 June 2023.

Or

b) Ground improvements endorsed by a suitably qualified geo-professional can otherwise
confirm the presence of ‘good ground’. In the event that ‘good ground’ can be established
then standard NZS3604 building foundation solutions may be utilised instead of SED

All necessary easements shall be created prior to the commencement of the commercial activity.
The following requirements shall be satisfied in conjunction with this condition:

a) Where the development is reliant on access to the site via neighbouring properties, the
consent holder shall demonstrate that all necessary Right of Way easements have been
created to legally provide for this. This shall include any pedestrian or vehicle access,
parking and manoeuvring areas associated with this development that are utilised by staff
or visitors to the site (including coaches or service vehicles).

b) A Licensed professional shall prepare all necessary documentation to enable the easements
to be lodged and registered with Land Information New Zealand.

c) The final wording of the easement instruments shall be reviewed and approved by Council’s
solicitors prior to registration. At Council’s election either:

(i) An additional encumbrance / other legal instrument deemed to be appropriate by
Council shall be registered to ensure that the easement cannot be varied or cancelled
without Councils approval; or

(i) The easement instrument shall include the following acknowledgement:

The Grantor and Grantee acknowledge and agree that this instrument may not be
surrendered or varied without consent from Queenstown Lakes District Council (or any
replacement local authority). The Grantor and Grantee must obtain written consent from
Queenstown Lakes District Council (or any replacement local authority) before
surrendering or varying this instrument. This clause is for the benefit of, and is
enforceable by, Queenstown Lakes District Council (or any replacement local authority)
pursuant to section 12 of the Contract and Commercial Law Act 2017

On completion of the earthworks, and prior to commencement of the commercial activity, the
consent holder shall complete the following:

The submission of ‘as-built’ plans and information required to detail all engineering works
completed in relation to or in association with this subdivision/development at the consent
holder's cost. This information shall be formatted in accordance with Council's ‘as-built’
standards and shall include all Roads (including rights of way and access lots), Water,
Wastewater and Stormwater reticulation (including private laterals and toby positions). This
shall include:

Within two months of installation being completed, the grassed treatment swale and planted
detention pond shall be surveyed, using a licenced surveyor, and an as-built plan created, and
a record kept by the consent holder and lodged with the consent authority. This plan shall show
as-built levels at the invert or base of all devices. A survey reading shall be taken every 2 linear
meters for swales and every 1m? for the pond.

Within two months of installation of the detention ponds being completed, an as-built soakage
test shall be undertaken to ensure that the design soakage rate of >125mm/hour is achieved.
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Should adequate soakage not be achieved the devices shall be reconstructed to achieve the
designed soakage rate. The design performance of the planted treatment detention ponds is
based on a soakage rate to ground of >125mm/hour.

The completion and implementation of all reviewed and accepted works detailed in Condition
(5) above. All infrastructure and parking spaces installed under this consent and RM180584
(as varied by RM190278 and RM210591 and RM211193) which the proposed buildings are
reliant upon, shall be completed and signed off by a QLDC Subdivision Inspector.

An Elster PSM V100 or Sensus 620 water meter shall be installed on to the Acuflo manifold for
the commercial building as per condition (5a) above, and evidence of supply shall be provided
to Council’'s Subdivision Inspector.

The consent holder shall obtain a Code of Compliance Certificate under a Building Consent for
any retaining walls constructed as part of this consent which exceed 1.5m in height or are
subject to additional surcharge loads as set out in Schedule 1 of the Building Act.

Any power supply connections to the commercial building shall be underground from existing
reticulation and in accordance with any requirements/standards of the network provider’s
requirements.

Any telecommunications connections to the commercial building shall:

(i) be underground from existing reticulation and in accordance with any
requirements/standards of the network provider’s requirements.
Or
(i) The consent holder shall demonstrate that telecommunication services can be provided by
way of a cellular, satellite or wifi connection and maintained at the sole responsibility of the
consent holder until such time as underground services have been provided in accordance
with (i) above.

The applicant’s solicitor shall provide, for Council’s approval, a land covenant in gross
document or alternative effective legal instrument acceptable to Council to be registered on the
Computer Freehold Registers for Lot 3 DP 540788 being provided with a pressure foul sewer
connection. This legal document shall include provisions to ensure:

(i) Individual lot-owners are aware of installation requirements for on-lot pressure sewer
system components to be retained in private ownership i.e. pipes, pumping unit and
chamber, control/alarm panel, and associated electrical components;

(ii) Individual lot-owners are aware of ownership responsibilities, operational performance
characteristics and maintenance requirements associated with the private pressure foul
sewer system components, including compliance with all relevant legislation and Council
Bylaws, Policies & Standards applicable at the time a dwelling is constructed on the lot;

The applicant shall liaise with the Subdivision Planner and Manager for Resource Management
Engineering at Council in respect of the above. All costs, including costs that relate to the
checking of the document by Council’s solicitors and registration of the covenant or alternative
legal document, shall be borne by the applicant.

The submission of Completion Certificates from both the Contractor and Accepted Engineer for
all infrastructure engineering works completed in relation to or in association with this
development (for clarification this shall include all Roads, Water, Wastewater and Stormwater
Infrastructure). The certificates shall be in the format of the QLDC’s Land Development and
Subdivision Code of Practice Schedule 1B and 1C Certificate.

The submission of Completion Certificates from both the Approved Contractor and Approved
Certifier for the Haybarn wastewater pump station. The certificates shall be in the format of
Engineering NZ Producer Statements, or the QLDC’s Land Development and Subdivision Code
of Practice Schedule 1B and 1C Certificate.

All earthworked areas shall be top-soiled and revegetated or otherwise permanently stabilised.
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m) The consent holder shall remedy any damage to all existing road surfaces and berms that result
from work carried out for this consent.

Ongoing Conditions/Covenants

12.

13.

14.

15.

16.

17.

In the event that the Engineering Acceptance issued under Condition (5) contains ongoing
conditions or requirements associated with the installation, ownership, monitoring and/or
maintenance of any infrastructure subject to Engineering Acceptance, then at Council’s
discretion, a Covenant in Gross (or other alternative legal instrument acceptable to Council) shall
be registered on the relevant Records of Title detailing these requirements for the lot owner(s).
The final form and wording of the document shall be checked and approved by Council’s solicitors
at the consent holder’'s expense prior to registration to ensure that all of the Council’s interests
and liabilities are adequately protected. The applicant shall liaise with the Subdivision Officer
and/or Manager of Resource Management Engineering at Council in respect of the above. All
costs, including costs that relate to the checking of the legal instrument by Council’s solicitors
and registration of the document, shall be borne by the applicant.

[Note: This condition is intended to provide for the imposition of a legal instrument for the
performance of any ongoing requirements associated with the ownership, monitoring and
maintenance of any infrastructure within this development that have arisen through the detailed
engineering design and acceptance process, to avoid the need for a consent variation pursuant
to s.127 of the Resource Management Act].

On completion of earthworks, a covenant pursuant to Section 108(2)(d) of the Resource
Management Act 1991 shall be registered on the Record of Title of the subject site providing for the
performance of any ongoing requirements for protection of secondary flow paths or minimum floor
levels for buildings, where deemed necessary by Council to satisfy Condition 5(c)(ii) above. The
final wording of the instrument shall be checked and approved by the Council’s solicitors at the
consent holder’s expense prior to registration to ensure that all of the Council’s interests and
liabilities are adequately protected.

A covenant shall be registered on the Lots 1, 2, 3, 4 DP 540788 alerting that the Right of Way, Right
to Park and services easements in favour of Lot 3 DP 540788 cannot be varied or cancelled without
Council approval.

At such a time that Waterfall Park Pump Station is operational and vested to Council, within a period
of no more than three months from the vesting of the pump station, the consent holder shall make
a permanent connection to the reticulated network within Ayr Avenue through the use of the
Waterfall Park Pump Station.

The lot owner is responsible for the ongoing provision and maintenance of a cellular, satellite or wifi
connection for telecommunication services until such time that underground services have been
provided by a telecommunications network supplier. Note: This condition only applies if Condition
10(i)(i) has not been complied with

A covenant pursuant to Section 108(2)(d) of the Resource Management Act 1991 shall be
registered on the Computer Freehold Register for Lots 1, 2, 3, 4 DP 540788 providing for the
performance of the stormwater treatment of the following condition on an ongoing basis:

a) The grassed treatment swale and planted detention pond shall be monitored yearly to ensure
that sediment levels are <125mm the device shall be reinstated to the surveyed as-built levels.
A record shall be kept by the consent holder and sent to Friends of Lake Hayes Society
Incorporated and the Consent Authority on request. If there is a positive height variance of
>125mm the device shall be reinstated to the surveyed as-built levels. After the first 3 years of
yearly monitoring, if the devices are if the devices are <100mm m above design levels, the
period may be extended to 3 yearly monitoring.

b) The detention ponds shall be monitored yearly to ensure they maintain a soakage rate of
>125mm/hour. A record shall be kept by the consent holder and sent to Friends of Lake Hayes
Society Incorporated and the Consent Authority on request. If the monitored soakage rate is
<125mm/hour the devices shall be remediated to achieve a soakage rate of >125mm/hour.
After the first 3 years of annual monitoring, if the devices achieve soakage rates of
>150mm/hour of soakage every year, the period may be extended to 3 yearly monitoring.
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c) To ensure that any stormwater-related plantings survive and carry out their treatment function,
the consent holder must replace any plant that has died or become diseased >5%.
Replacement planting shall be carried out in the planting season following their loss. The
replacement plants shall be of the same species, grade and size as per the approved landscape
drawings.

18. A covenant pursuant to Section 108(2)(d) of the Resource Management Act 1991 shall be
registered on the Computer Freehold Register for Lots 1, 2, 3, 4 DP 540788 providing for the use
of fertilisers within the development of the following condition on an ongoing basis:

a) The use of fertiliser containing nitrogen or phosphorous shall be prohibited within the Site apart
from the initial establishment of hydroseed grass areas and the initial establishment of plants.
Organic fertiliser such as compost, manure or seaweed shall be permitted. For plant
establishment, fertiliser shall be limited to 1 x 10g slow-release tablet placed below the base of
the rootball.

Advice Notes

1. The consent holder is advised that any retaining walls, including stacked stone and gabion walls,
proposed in this development which exceeds 1.5m in height or walls of any height bearing
additional surcharge loads will require Building Consent, as they are not exempt under Schedule
1 of the Building Act 2004.

2. This consent triggers a requirement for Development Contributions, please see the attached
information sheet for more details on when a development contribution is triggered and when it is
payable. For further information, please contact the DCN Officer at QLDC.

3. An advice note is recommended to inform the consent holder that Council cannot guarantee a
firefighting classification above FW3 and therefore fire cell sizes for the proposed buildings will
need to be considered during the design stage.

Prepared by:

Reviewed by:

Catriona Lamont Steve Hewland
SNR LAND DEVELOPMENT ENGINEER SNR LAND DEVELOPMENT ENGINEER
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1 Introduction

CKL has been engaged by Ayrburn Precinct Ltd to undertake a stormwater management assessment and
prepare the Stormwater Management Plan (SMP) for the Haybarn venue and associated accessways and
additional parking. The site is located within the existing woodland at 339 Arrowtown-Lake Hayes Road.

Pedestrian access is via Ayr Avenue and service access via the existing Homestead driveway.

The purpose of this report is to outline the stormwater management objectives for the proposed
development of the site in accordance with QLDC Land Development and Subdivision Code of Practice, and
guide development in such a way as to avoid, remedy or mitigate adverse effects on the receiving
environment.

Figure 1: Location and Extent of Works Plan

1.1 Reference Documents

The development of this stormwater management plan is guided by the following key documents, which are

referenced throughout this report;

The development of this stormwater management plan is guided by the following key documents, which are
referenced throughout this report;

e QLDC Land Development and Subdivision Code of Practice (COP)

e Queenstown Lakes District Council Proposed District Plan

e Paterson Pitts Group(PPG) Haybarn Venue - Resource Consent Drawings, June 2023

e Landscape Drawings by Winton, June 2023
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2 Existing Site Conditions

The wider site currently consists of rural land with a Homestead and other associated historical farm
buildings, and recently constructed access ways and carparking. There are existing consents in place that
are currently being implemented within Ayrburn Domain and wider Site area, these include the
remediation of the existing heritage stone farm buildings and associated landscaping, stormwater
management, and carparking.

The proposed works in this SMP is the addition of the Haybarn venue located south of the Homestead and
additional parking, located on the opposite side of Ayr Ave, which will be utilised for temporary events at
the Dell (consented under RM211193).

Other than the existing haybarn (235m?) which is to be removed, the area of the Haybarn venue is currently
grassed and gently slopes to the east with surface flows sheeting east and south over grassed areas prior to
discharging to the south. These surface flows discharge downstream through the culvert under Ayr Avenue
and continue via existing overland flow paths where (in certain sized events) flows discharge to Mill Creek
and ultimately to Lake Hayes.

The proposed additional parking area is located across Mill Creek (opposite side to the Haybarn venue)
farther along Ayr Ave at the base of the surrounding hills. This area is mostly grassed with surface flows
entering the Ayr Ave swale system which discharges east to Mill Creek.

3 Proposed Development

The proposal for the Haybarn venue includes the addition of;

e 1 new building (887m?) and associated footpaths (578m?), outdoor terraces, and ceremony area

e Service access track and pedestrian access off the existing Homestead driveway (450m?)

e Bus drop off within Ayr Ave (179m?)

o New gravel parking area for temporary events at the Dell (consented under RM211193) along
western side of Ayr Ave (3,171m?)

e Additional exit from Ayrburn Domain Carpark 3 (89m?)

e 2 culverts associated with footpath to the Haybarn venue and exit of Ayrburn Domain Carpark 3.

e Bus stop on Ayr Avenue opposite Ayrburn Domain

This application includes an exit, including a culvert or ford to cross the swales, from Carpark 3 to Ayr Ave
which will provide better traffic flow within the carpark (the carpark was consented under RM211193 and
RM22084). As such this application builds on these existing consented carparks and stormwater systems.
A summary of the new impervious areas is provided in Table 1 below.
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Table 1: Net Change Between Pre- and Post-Development Areas

Pre-.de.velopment Post-development Net Change
Surface Coverage Existing Areas Proposed Areas
(m2) % (m2) % (m?) %
Pervious Area 4,765 100% 0 83% -5,000 -100%
Roof Area 235 5% 887 15% +887 +10%
Other Impervious Area 0 0% 4,199 85% +4,199 +85%
Haybarn Footpath 0 0% 578 12% +578 +12%
Haybarn Service Access 0 0% 450 9% +450 +9%
Bus Drop off 0 0% 179 1% +179 +1%
Western Carpark 0 0% 3,171 63% +3,171 +63%
Total 5,179 100% 5,179 100% 5,000 100%

4 Stormwater Management Strategy and Objectives

For the site, it is proposed to adopt the stormwater management objectives outlined in the current COP to
guide stormwater management within the development area. In addition, there is a District Plan Policy

24.2.4.2 that states:

“Restrict the subdivision development and use of land in the Lake Hayes catchment, unless it can
contribute to water quality improvement in the catchment commensurate with the nature, scale

I”

and location of the proposa

Given the receiving environment for the site is Lake Hayes and lake environments are susceptible to
nutrient loading, the focus on improving water quality from the site is on Phosphorus and Nitrogen loading
and removing Total Suspended Solids (TSS) as Phosphorus and Nitrogen attach to TSS. Heavy metals are
also considered given they are often present in carpark stormwater runoff.

4.1 Proposed Stormwater Management Objective

High level objectives for Stormwater Management within the development area have been prepared, and

can be summarised as follows:

Water Quality
Treat stormwater runoff from carpark areas with particular attention to Phosphorus, Nitrogen
and TSS

Hydrological Mitigation

No change in attenuation or detention is required for this site

Conveyance

Primary Conveyance of the 20yr ARI peak flow (including the effects of climate change)
Secondary Conveyance of the 100yr ARI peak flow (including the effects of climate change)
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5 Stormwater Management Plan

This section illustrates the existing stormwater management system on site and option assessment for the
proposed condition.

5.1 Existing Stormwater Management System

Stormwater runoff from the Haybarn venue site discharges downstream as surface runoff to the existing
culvert under Ayr Avenue. Runoff follows an overland flow path and ultimately (in large events) discharges
to Mill Creek. The western carpark area surface runoff sheet flows to the east to Mill Creek via overland

flow paths.

5.2 Proposed stormwater management options assessment

Based on previous projects in Ayrburn Domain the stormwater options have been reviewed and includes
the following.

e Swales
e Filter strips
e Raingardens

Each of these options have pros and cons however the best practicable option is to utilise the existing
systems as much as possible and ensure that the treatment train approach is adopted to provide the
highest level of surface runoff quality prior to discharge.

6 Best Practicable Stormwater Management Option

It has been established through previous projects within Ayrburn Domain that it is critical to have a
treatment train approach for gravel/hardstand carparks for the removal of nutrients in order to improve
the water quality leaving site and entering Lake Hayes. Given the site’s constraints, the best practicable
option for stormwater treatment for the western carpark is a swale followed by a bioretention device. The
proposed bus stop just south of the western carpark entrance will also get treatment through the existing
swale along the eastern side of Ayr Ave as it discharges through a cesspit to the east.

The service access track to the proposed Haybarn venue is not considered to be high contaminate
generating due to infrequent use, however, it will be treated by the swale and bioretention device adjacent
to Carpark 3. The bus bay will be treated by a bioretention swale prior to culvert under Ayr Ave as itis a
small area and site constraints limit the ability of a treatment train approach.

Figure 3 below demonstrates the best practical option for stormwater management.

Auckland | A20254 Page 5 of 16

Document Set ID: 7654148
Version: 1, Version Date: 14/06/2023












-=CKL

7.3 Haybarn Venue Bus Bay Bioretention Swale

The swale that discharges runoff from the ponds when the spillway is engaged, will run north of the bus
drop off bay (through the footpath culvert), and ultimately discharge to the culvert under Ayr Ave. The bus
bay runoff is proposed to discharge to this swale and prior to discharging through the Ayr Ave culvert, will
be created with bioretention media and planted to provided additional treatment of the bus bay runoff.
This bioretention swale will be designed to treat the Water Quality Flow (WQF) rate and soak to ground.

Table 4 below demonstrates the swale sizing and design.

Table 4: Bus Bay Bioretention Swale Components

Z-horiz slope 3
Base width (m) 3
Swale depth (m) (total) 0.4
Top width (m) 3.4
Bioretention Swale Length (m) 8
Bioretention Media Depth (mm) 500

7.4 Ayrburn Domain Carpark 3 Swale and Bioretention Device

The service access track and roof runoff will discharge to the proposed stormwater network that bubbles
up into the swale designed adjacent to the lower Ayrburn Domain carpark (Carpark 3). The swale will
provide primary treatment prior to discharging to the Ayrburn Domain bioretention device south of Carpark
3. This bioretention device was designed to be larger than required for Carpark 3 treatment for future
development such as this. The required size to treat Carpark 3 is 40m? and it is designed to be 85m?.
Leaving 42m? capacity for the service access track and roof area. The required size for the service access
track would be only 11m?. The roof is made of inert materials and therefore does not require treatment,
however the raingarden will be large enough to provide some treatment of the roof area.

It should be noted that the contaminant loadings assumptions for the service access track are based on an
urban environment loading for nitrogen and phosphorus and roads with 1k vehicle per day for heavy
metals and TSS. Given this is only used by service vehicles during events at the Haybarn, the contaminant
loading assumed in the assessment is very conservative and is expected to be much lower in reality.

7.5 Culverts

Two culverts will be required to convey overland flow path under the proposed footpath from the bus bay
to the Haybarn venue and for the new exit from Ayrburn Domain Carpark 3. The footpath culvert is only
engaged when the ponds are full and during a rainfall event, however the catchment area for the ponds is
significant and so the culvert is sized for 100yr event for the entire catchment. There is a small catchment
that collects clean runoff from Ayrburn Domain which the overland flow path (OLFP) crosses where the exit
of Aryburn will be, therefore a small culvert and ramp for the exit or creating a ford for runoff to cross the
exit to convey this OLFP to the culvert under Ayr Ave. The details on both culverts are provided below in
Table 5.

Table 5: Culvert Parameters

Parameter Footpath Culvert Carpark Exit Culvert
100yrcc Peak Flow 956 L/s 116 L/s
4m X 1m Box 0.6m circular
Culvert Size Culvert (embedded culvert embedded
0.2 with riprap 0.3m to create arch
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Both provide sufficient capacity for the 100yrcc peak flow rate. The footpath culvert is significantly larger
than required to provide a bridge between the elevated bus bay and toward the Haybarn venue. It is
proposed to be embedded and laid with riprap to aesthetically sit in with the swale, if a culvert is used
here.

8 Contaminant Loading Assessment

CKL assessed contaminant loading for the proposed western carpark given it is expected to have higher
contaminant loading. The assessment looks at existing (prior to 2017 and Ayr Avenue construction) and
proposed conditions in order to determine the level of treatment required to improve the water quality of
stormwater discharging from site. The existing scenarios was considered to be sheep and beef farming.
Given nutrient loading is an issue in Lake Hayes, the focus was on Phosphorus and Nitrogen and TSS,
however heavy metals are also considered.

8.1 Total Phosphorus and Total Nitrogen Yields

The Ministry for Environment conducted contaminant loading for different land uses in New Zealand for
Total Nitrogen (TN) and Total Phosphorus (TS). Table 6 below demonstrates the contaminant yield for each
type of land use.

Table 6: Land use specific yields for Total Nitrogen and Total Phosphorus

The existing grass area within the site are considered to be farmed by sheep in light of its current zoning
and potential use.

The proposed land use is considered urban given the use of the carpark includes cars, human activity and
peripheral landscape areas associated with the Haybarn venue which will release TP and TN. This is
considered a conservative assumption given the daily use of the proposed carparks will be significantly
lower than an urban road and nutrients in an urban environment will come from other sources besides
roads. However, for this assessment the Urban land use is used as a benchmark to achieve a conservative
assessment of removal rates of TN and TP.

8.2 Total Suspended Solids and Heavy Metal Yields

Total Suspended Solids (TSS) and heavy metals loading was assessed based on the contaminant yields
applied within the Auckland Council’s contaminant load model. TPH below stands for Total Petroleum
hydrocarbons, not considered here given the low vehicle traffic. The Table 7 below demonstrates TSS and
heavy metal yields for different and uses.
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Table 7: Auckland Council's Land Use Specific Contaminant Yields

Based on the above contaminant yields, the existing grassed area TSS yield was assumed to be 152 g/m?/yr,
Zinc has 0.005 g/m?/yr and Copper has 0.0011 g/m?/yr, given it would be considered farmed pasture on
flatter land.
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Figure 5: NZTA Removal Rates for Various Stormwater Devices

The removal rates are relatively low for Phosphorus and Nitrogen in some stormwater treatment devices
and given these nutrients are of particular interest in the catchment, a treatment train approach is
suggested as the best practical option to treat runoff from the site.

Phosphorus and Nitrogen are removed from stormwater within swales/filter strips and bioretention
devices as stormwater filters into/through the media and clings to the sediments and soil’s structure. The
nutrients are then absorbed by the roots of the plants within the devices and removed from the
stormwater. Treated water then drains from the bottom of the device.

Heavy metals cling to TSS which, when stormwater is slowed down through swales/filter strips and
bioretention devices, settles out and is filtered through topsoil and bioretention media. The TSS will fill the
void space in the topsoil and bioretention media overtime and devices usually need to be dug up and fresh
soil replaced given the build-up of TSS and heavy metals in the soil. This typically happens every 25 years.

The upstream catchment of the gravel carparks discharges to a dish drain along the top edge of the carpark
so that it does not mix with untreated water from the carparks and ensures the bioretention devices
function as designed.

8.5 Treatment Train Approach

A treatment train approach is suggested to treat the proposed gravel carpark and service in order to
achieve high removal rates of TP, TN, TSS and heavy metals. The bus bay for the proposed Haybarn venue is
proposed to be treated in a bioretention swale as it is small area and treatment train approach is difficult to
achieve with site constraints.

Several treatment devices were considered, a swale leading to a bioretention device was the best practical
option for the carpark, bus stop and service access track.

NZTA uses a simplified equation for the total removal of a given contaminant for two or more stormwater
treatment devices in a series. The equation is as follows:
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the fertilizers used in surrounding vegetation to reduce nitrogen loading. Therefore, it is expected that the
nitrogen loading in the post-development scenario will be significantly lower than suggested here.

9 Policy

August 2021, an Environment Court Consent Order in relation to the Queenstown Lakes District Council
District Plan resulted in the following Policy 24.2.4.2 being inserted into the PDP Chapter 24 Wakatipu
Basin:

“Restrict the subdivision development and use of land in the Lake Hayes catchment, unless it can
contribute to water quality improvement in the catchment commensurate with the nature, scale
and location of the proposal”.

The policy is clear that water quality leaving the site in post-development scenario should be proven to be
better than what exists currently. As seen in Table 9 above, all contaminants in stormwater runoff in the
proposed condition are reduced in comparison to the existing farmed situation except for Nitrogen,
however, the nitrogen loading is expected to be much lower than what is assessed as urban in Contaminate
Load Model. All other impervious areas are treated through existing swale and bioretention that have been
oversized or a new bioretention swale for the bus drop off bay. Overall, it is considered that the proposed
development will improve water quality (of the stormwater runoff form this site) through the function of
low impact design treatment which will achieve the requirements of this policy.

10 Summary

A stormwater management assessment was completed for Ayrburn Precinct Ltd for the addition of the
Haybarn venue, associated service and pedestrian tracks, and a carpark/bus stop west of Ayr Ave by CKL.
The best practicable stormwater management option for this site is to discharge stormwater runoff from
the gravel carpark (highest contaminant generating area of site) to a swale followed by a bioretention
device. This treatment train approach will ensure high removal rates of contaminants. The service access
track will get treated through the swale and bioretention device adjacent to Ayrburn Domain Carpark 3.
The proposed bus bay will get treatment from proposed bioretention swale.

The service access track is not expected to get much use so the risk level of contaminants from cars is
relatively low. The proposed treatment train approach is considered sufficient for this area. Therefore, the
Contaminant Load Model (CLM) only considers the proposed western carpark as it is expected to have
higher contaminant loading. The CLM indicates that all generated contaminates assessed will be reduced
to less than pre-development scenario, except for nitrogen. However, the land use type of Urban was used
to estimate nitrogen loading as it is the best assumption found to date in New Zealand, however nitrogen
loading in a carpark is expected to be much less than an urban environment. To conclude, the proposed
treatment regime will achieve the policy regarding improving water quality treatment in the Lake Hayes
Catchment.

11 Limitations

This report has been prepared solely for the benefit of our client with respect to the particular brief and it
may not be relied upon in other contexts for any other purpose without the express approval by CKL.
Neither CKL nor any employee or sub-consultant accepts any responsibility with respect to its use, either in
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full or in part, by any other person or entity. This disclaimer shall apply notwithstanding that the
memo/report may be made available to other persons including Council for an application for consent,
approval or to fulfil a legal requirement.
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Appendix1 Calculation Summary

e Site Coverage

e Peak Flows

e Swale Calcs

e Bioretention Calcs

e Contaminant Load Model
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Job Name Waterfall Park File Name A20254-EV- -Haybarn.xIsx
Job No. A20254 Sheet Name QpCC_Culverts

Date 26/05/2023

By FDP Checked KW

Pre and post Development Peak Flow

Assumptions:
Runoff Coefficient (c): ¢=0.95 for roof
¢=0.9 for paved surafces
¢=0.5 for permeable pavements

c=0.3 for permeable surafces

Culvert at Carpark Exit- 100yr + CC

Area (ha) C No. Int (mm/hr) Q=2.78CiA

0.06360 0.95 66.4 11.2 Building Coverage
0.28980 0.90 66.4 48.1 Impermeable Paving
1.01840 0.30 66.4 56.4 Landscaping
1.37180 Max.Flow (L/s) 115.7 Sum Existing

Culvert at Ped Crossing- 100yr + CC

Area (ha) C No. Int (mm/hr) Q=2.78CiA

0.77000 0.95 66.4 135.0 Building Coverage
0.22550 0.90 66.4 37.5 Impermeable Paving
1.12900 0.95 66.4 198.0 Pond

10.57550 0.30 66.4 585.6 Landscaping
12.70000 Max.Flow (L/s) 956.1 Sum Proposed
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Job Name Waterfall Park
Job No. A20254

Date 26/05/2023
By FDP

File Name A20254-EV- -Haybarn.xIsx
Sheet Name QpCC_Treatment
Checked KW

Pre and post Development Peak Flow

Assumptions:
Runoff Coefficient (c):

Western Carpark - WQF (10mm)

¢=0.95 for roof

¢=0.9 for paved surafces

¢=0.5 for permeable pavements
¢=0.3 for permeable surafces

335

Rainfall intensity to be obtained from NIWA HIRDS V4 with climate change adjustment

Existing total site area - 20yr ARI 10 minute

Existing total site area - 100yr ARI 10 minute

Area (ha) CNo. Int (mm/hr) Q=2.78CiA Area (ha) C No. Int (mm/hr) Q=2.78CiA | Area (ha) C No. Int (mm/hr) Q=2.78CiA

0.31710 0.90 10 79 Impermeable Paving Western Carpark 0.31710 0.90 434 34.4 Impermeable Paving 0.31710 0.90 66.5 52.8 Impermeable Paving

0.31710 Max.Flow (L/s) 7.9 Sum Existing 0.31710 Max.Flow (L/s) 344 Sum Existing 0.31710 Max.Flow (L/s) 52.8 Sum Existing
Haybarn Access Track - WQF (10mm) Haybarn Access Track - 20yr ARI 10 minute +CC Haybarn Access Track - 100yr ARI 10 minute +CC

Area (ha) CNo. Int (mm/hr) Q=2.78CiA Area (ha) C No. Int (mm/hr) Q=2.78CiA | Area (ha) C No. Int (mm/hr) Q=2.78CiA

0.04495 0.90 10.0 11 Impermeable Paving 0.04495 0.90 434 49 Lower carpark 0.04495 0.90 66.5 7.5 Lower carpark

0.04495 Max.Flow (L/s) 1.1 Sum Proposed 0.04495 Max.Flow (L/s) 4.9 Sum Proposed 0.04495 Max.Flow (L/s) 7.5 Sum Proposed
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CKL NZ Limited
PO Box 171, Hamilton, 3240
58 Church Road
Ph: 07 849 9921

Job Name Waterfall Park File Name A20254-EV- -Haybarn.xlsx

Job No. A20254 Sheet Name  Western Carpark Swale

Date 26/05/2023

By FDP Checked KW

Upper Gravel Carparks Vegetated Swale Sizing

Peak Flow (L/s)

Water Quality Flow Northern

Catchment (10mm) 7.93

20yr 10min +CC Flow 34.43

100yr 10min +CC Flow 52.76

Swale sizing

Z-horiz slope 4

Base width (m) 0.6

Swale depth (m) (total) 0.4

Top width (m) 3.8

Slope (m/m) 0.015

Minimum Res time (min) 9

n - vegetated swale 0.25

Swale Length (m) 165

Depth n A R \ Q (L/s) Length Residence time
0 0.25 0.00 0.00 0.000 0.0 165.0 0.0

0.1 0.25 0.10 0.07 0.083 8.3 165.0 333
0.2 0.25 0.28 0.12 0.121 34.0 165.0 22.7
0.2 0.25 0.28 0.12 0.121 34.0 165.0 22.7
0.26 0.25 0.43 0.16 0.141 60.0 165.0 19.5
0.3 0.25 0.54 0.18 0.153 82.5 165.0 18.0
0.4 0.25 0.88 0.23 0.181 159.0 165.0 15.2
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CKL NZ Limited
PO Box 171, Hamilton, 3240
58 Church Road
Ph: 07 849 9921

Job Name Waterfall Park File Name A20254-EV- -Haybarn.xls:
Job No. A20254 Sheet Name Bioretention Sizing

Date 26/05/2023

By FDP Checked KW

Bioretention Sizing

Western Carpark + Haybarn Service
Ayr Ave Access Track

Bioretention Base Area 76.00 11.00
WQF (m*/hr) 28.56 4.05
K (native soil) m/hr 0.125 0.125
Soakage volume (m3) 9.5 1.4

Required Storage volume 19.06 2.67
Drainage Layer Depth (m) 0.3 0.3

Drainage Layer Void Ratio 35% 35%
Drainage Layer Volume (m3) 7.98 1.16
Media Layer Depth (m) 0.5 0.5

Media Layer Void Ratio 30% 30%
Media Layer Volume (m3) 11.40 1.65
Raingarden Big enough? Yes Yes
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Appendix 2 Soakage Testing
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(S GEOSOLUE

Site Inspection Record Page 3 of 3

Photograph 3: Soak Pit 1.

Photograph 4: Soak Pit 2.

Waterfall Park, Lake Hayes GeoSolve Ref: 150098.04
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Date: 19/12/2023
To: Catriona Lamont (Queenstown Lakes District Council)
From: Amanda Ling
Project Number: 4239
Reviewed by: Theo Dombroski
Released by: Jason Smith
Background

Morphum Environmental Limited (Morphum) has been engaged by Queenstown Lakes District Council
(QLDC) to provide engineering review of a resource consent application referred to as RM230425.
Ayrburn Precinct Ltd (The Applicant) seeks consents to enable the construction and operation of the
Haybarn Venue.

The scope of this review as requested by QLDC is to review the water quality aspects of the Stormwater
Management Plan (SMP) prepared by CKL.

Having reviewed the lodged application material, Morphum provided the memorandum RM230425
Engineering Review (dated 28/07/2023) which included requests for further information. A s92 response
Haybarn Section 92 Responses -Stormwater Matters, memorandum prepared by CKL, dated 10
November 2023 was provided by the applicant to address the queries. Morphum reviewed the s92
response and provided the memorandum RM230425 s92 Response Engineering Review (dated
01/12/2023) with an additional request for further information.

The applicant has provided a s92 response to the request for further information:

e Haybarn Venue Engineering Drawings - 8 November 2023, prepared by Paterson Pitts Group.
This memorandum provides our comments to the s92 response.
$92 Further Request No. 1 (01/12/2023)

The Ayrburn Domain Bioretention Device sizing has been recalculated based on the Carpark 3 soakage
testing results.

The location of soakage testing for Carpark 2 is close to the proposed Western Bioretention Device
location. The soakage rate for Carpark 2 is higher than the design rate used for the raingarden sizing. It
is proposed a specific soakage test will be undertaken for the proposed raingarden location at detailed
design stage. A condition is recommended for the soakage testing to be undertaken and results
provided at building consent application/engineering acceptance stage.

Investigate the feasibility of relocating the Western Bioretention Device adjacent to the Western carpark
proposed. The distance from the location of Carpark 2 soakage testing appears to be similar proximity

MORPHUM ENVIRONMENTAL
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RM230425: SMP Review | Prepared for Queenstown Lakes District Council | Final

to the current proposed location. The raingarden would then provide direct treatment for the carpark
catchment and ideally be outside the 100-year ARI flood plain.

Applicant Response

The location of the Western Bioretention Device was originally chosen to be at the end of the treatment
swale to optimise the existing landscape features. However, more consideration has been given to
overall layout of the civil engineering design aspects of this area with CKL and PPG agreeing that the
new proposed location is the best practical and most efficient option. This new location is further away
from the 100-year ARIflood plain and now designed to treat just the carpark as it won't be susceptible
to ‘clean’ runoff entering it and diluting the water from the carpark.

Morphum Response

The Western Bioretention Device has been relocated adjacent to the proposed Western carpark. The
device will now be outside of the 100-year ARI flood plain and provide direct treatment of carpark
runoff. The response is accepted and satisfies the s92 query.

Summary

Guideline Document 2017/001 Stormwater Management Devices in the Auckland Region (GDO1) is
considered a best practice guideline for design of stormwater management devices and is referenced
in the QLDC Land Development and Subdivision Code of Practice. GDO1 devices (bioretention swale
and raingardens) are proposed for the stormwater quality management of the new impervious areas
serving trafficable movements. The treatment train approach proposed aids with achieving higher
removal rates of contaminants.

All further information requests have now been addressed and satisfied. One specific condition of
consent is recommended for the soakage testing to be undertaken for the proposed Western
Bioretention Device and the results and calculations to be provided at building consent
application/engineering acceptance stage (refer s92 Request No. 1). With this condition in place to
inform the detailed design stage, the proposed stormwater quality management system is considered
a feasible and appropriate solution.

Amanda Ling
Civil & Environmental Engineer
Morphum Environmental Ltd
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GeoSolve Ref: 150098.10-rev1
6 June 2023
Ayrburn Precinct Ltd
1 William Paterson Close
Arrowtown 9302

Geotechnical Memo for Resource Consent
The Haybarn venue and Carparking

Attention: Nicola Tristram

Introduction

GeoSolve Ltd has been engaged by Ayrburn Precinct Ltd to undertake a geotechnical assessment for
the proposed Haybarn venue at 339 Arrowtown-Lake Hayes Road, Arrowtown. The location is shown
on the GeoSolve investigation site plan in Appendix A & on Figure 1.1 below.

The site is legally described as Lots 2-4 DP 540788.

Figure 1.1: Locality and Extent of Works Plan

The extent of the earthworks proposed is detailed in the Paterson Pitts Group (PPG) drawings C2976
Haybarn (provided in Appendix B).

DUNEDIN GeoSolve Limited - Queenstown Office:

CROMWELL 829 Frankton Road, Frankton Marina

QUEENSTOWN PO Box 1780, Queenstown 9300

WANAKA queenstown@geosolve.co.nz

INVERCARGILL This report may not be read or reproduced except in its entirety Page 1 of 6
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Assessment

We have reviewed the architectural and engineering plans supplied and consider the previous
GeoSolve report for the site (ref: 750098.07 — Geotechnical Report for Resource Consent, dated June
2020) for Lots 2, 3 and 4 DP 540788, to be suitable for the purpose of resource consent for the
Haybarn venue building. This report is provided in Appendix C.

This memo should be read in conjunction with the above referenced GeoSolve Geotechnical Report
for the Haybarn venue location which presents; geotechnical investigations, the geological model,
discussion of natural hazards and engineering considerations. The 2020 Geosolve report does not
cover the car parking area and specific engineering considerations are provide below for this area.

The following section presents additional engineering considerations specific to the Haybarn venue
and proposed carpark area.

Haybarn Venue Engineering Considerations

e Based on review of surrounding test pit investigation data the site is expected to be underlain
by surficial topsoil and loess which overlies alluvial sand.

e Based on a setback of no less than 8 m from the crest of the slope the building position will
satisfy the foundation requirements as outlined in Section 3 of NZ3604:2011 and no special
provisions are required regarding slope stability.

e The subject site is located on an elevated terrace above Mill Creek. The inferred depth to the
regional groundwater level and the relatively dense granular soils underlying the site confirm
the liquefaction risk is nil to low. No further investigation or assessment is considered
necessary with respect to liquefaction.

e Standard shallow foundations are expected to be utilised. The loess and alluvial sand will not
provide ‘good ground’ bearing as per the recommendations of NZS3604:2011. A detailed
bearing capacity assessment will be carried out once foundation loadings have been
determined at the detailed design phase.

e For detailed structural design purposes, it is recommended the site is classified as “Class D -
deep soils site” in accordance with NZS 1170.5:2004 seismic provisions.

e The proposed development is considered to be feasible from a geotechnical perspective
provided the recommendations within this memo, and the Geosolve 2020 Geotechnical report,
are followed.

Carpark Engineering Considerations

e Based on review of existing geotechnical investigation data the carpark area is expected to be
underlain by surficial topsoil and loess which overlies alluvial sand and gravel comprising
gravelly SAND and sandy GRAVEL. Schist was observed to outcrop directly upslope of the
proposed carpark extents.

e A 50-60 m high slope is situated to the immediate north of the carpark. The slope generally
dips south-east towards the carpark at 30-40 degrees and becomes gently sloping at 10-15
degrees at the slope base. The slope is undulating and irregular in some areas, due to the
presence of schist bedrock exposures. Schist foliation dips at 20-30 degrees to the west,
indicating the schist bedrock is in-situ. The rock outcrops are less than 1 m in height and are
not considered capable of providing a rock fall risk.

e Several small gullies are present across the slope draining from north to south towards the
carpark. Itis expected that perched groundwater seepage may develop near the soil-rock
contact during periods of heavy rainfall. Subsoil drains may be required to address perched
seepage and the requirement for drainage should be confirmed during earthworks.

e The PPG Plans show a cut-off drain is proposed upslope of the proposed earthworks batter.
This is recommended to prevent any surface flow running down the cut face. The cut-off
drain should be lined or armoured to prevent scouring along the cut-off drain surface.

e Earthworks are required to form the proposed carpark area and excavations up to
approximately 5 - 6 m in depth with batters of 2H:1V are indicated on the PPG drawings.

Geotechnical Memo GeoSolve Ref: 150098.10
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Appendix A: Site Plan, Cross-section &
Investigation Data
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GeoSoive Ltd
EXCAVATION LOG

EXCAVATION NUMBER:

TP 1C

PROJECT: Ayrburn Farm

Job Number: 150098

LOCATION: See Site Plan | Inclination: VERTICAL Direction:

EASTING: mE EQUIPMENT: 13 Tonne Excavator OPERATOR: Tony Brookes
NORTHING: mN INFOMAP NO. COMPANY: Earthworks and Drainage
ELEVATION: m DIMENSIONS: HOLE STARTED: 22-Apr-15

METHOD: EXCAV. DATUM: HOLE FINISHED: 22-Apr-15
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COMMENT: Test pit was dry and sides were stable.

Logged By: PGF

Checked Date:

Sheet: 1 of 1
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GeoSoive Ltd
EXCAVATION LOG

EXCAVATION NUMBER:

TP 2C

PROJECT: Ayrburn Farm Job Number: 150098
LOCATION: See Site Plan [ VERTICAL Direction:

EASTING: mE EQUIPMENT: 13 Tonne Excavator OPERATOR: Tony Brookes
NORTHING: mN INFOMAP NO. COMPANY: Earthworks and Drainage
ELEVATION: m DIMENSIONS: HOLE STARTED: 22-Apr-15

METHOD: EXCAV. DATUM: HOLE FINISHED: 22-Apr-15
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Grey brown, gravelly SAND with minor silt and gravel lenses. Gravel is fine with sub- ALLUVIAL SAND
rounded to rounded clasts. Medium dense. Sub-horizontal bedding.
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Grey brown, sandy GRAVEL with minor silt and cobbles. Gravel is fine with sub- ALLUVIAL GRAVEL
rounded to rounded clasts. Medium dense. Sub-horizontal bedding.
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COMMENT: Test pit was dry and sides were stable.

Logged By: PGF

Checked Date:

Sheet: 1 of 1
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GeoSolve Ltd

EXCAVATION LOG

EXCAVATION NUMBER:

TP 6C

PROJECT: Ayrburn Farm Job Number: 150098
LOCATION: See Site Plan | Inclination: VERTICAL Direction:

EASTING: mE EQUIPMENT: 13 Tonne Excavator OPERATOR: Tony Brookes
NORTHING: mN INFOMAP NO. COMPANY: Earthworks and Drainage
ELEVATION: m DIMENSIONS: HOLE STARTED: 22-Apr-15

METHOD: EXCAV. DATUM: HOLE FINISHED: 22-Apr-15

GEOLOGICAL
L
2
=z
S| =
g & = 8 @ SOIL / ROCK TYPE, ORIGIN
E E £ 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR E MINERAL COMPO’SITION '
5 K = I PARTICLE SIZE CHARACTERISTICS, COLOUR, 3 DEFECTS. STRUCTURE '
& g o < WEATHERING, SECONDARY AND MINOR COMPONENTS o ’ ’
< a o o [ FORMATION
| o <
IE =
7] o
o
O
Wt % Dark brown, sandy organic SILT with rootlets and traces of clay. Soft. = |TOPSOIL
0.3 X §
2= M Grey brown, sandy SILT. Soft. _ |FILL
. x . _é
0.7 XX
)‘ Yellow grey, SILT with some fine sand. Firm to stiff. + |LOESS
X
1.0 =
Grey brown, sandy GRAVEL with minor silt and cobbles. Gravel is fine with sub- ALLUVIAL GRAVEL
rounded to rounded clasts. Medium dense. Sub-horizontal bedding.
B
o
=
2.5
Yellow grey, silty SAND. Loose to medium dense. Massive. ALLUVIAL SAND
B
o
=
w
G}
<
o
i)
Ll
wn
o]
=

Total Depth = 4.8 m

PRET Wil 723 =l B W Vo3

COMMENT: Test pit was dry and sides were stable.
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GeoSolve Ltd
EXCAVATION LOG

EXCAVATION NUMBER:

TP 14C

PROJECT: Waterfall Park Subdivision, Lake Hayes Job Number: 150098.01
LOCATION: See Site Plan [ Inclination: Vertical Direction:
EASTING: mE EQUIPMENT: 8T excavator OPERATOR: Tony
NORTHING: mN INFOMAP NO. COMPANY: Earthworks and Drainage
ELEVATION: m DIMENSIONS: HOLE STARTED: 5-Aug-16
METHOD: EXCAV. DATUM: HOLE FINISHED: 5-Aug-16
GEOLOGICAL
w
z | 2
o | =
< & = 8 @ SOIL / ROCK TYPE, ORIGIN
E = E 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR £ MINERAL COMPO’SITION ’
"£ ,'-'_J ,:'_: I PARTICLE SIZE CHARACTERISTICS, COLOUR, 8 DEFECTS. STRUCTURE '
a %’: & % WEATHERING, SECONDARY AND MINOR COMPONENTS & ! '
< 3 a % 2 FORMATION
1E :
(7] (@]
o
]
o Black, organic SILT with roots. Soft. = |TOPSOIL
X E
0.3 =
Light brown, silty SAND with a trace of gravel and rootlets. Sand is fine. Gravel is ~ |LOESS
fine. Uniformly graded. Loose to medium dense. Massive. 3
=
0.65
Light brown, gravelly SAND. Sand is fine to coarse. Gravel is fine to medium. Poorly | + |COLLUVIUM
graded. Medium dense. Massive. =
0.95 =
Grey, SAND with some gravel. Sand is fine to medium. Gravel is fine to medium, ALLUVIAL SAND
angular. Poorly graded. Medium dense. Massive.
B
o
=
2.1
Grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to medium. Poorly graded. ALLUVIAL GRAVEL
Medium dense. Bedded. 3
.g
2.6
Grey, gravelly SAND and SAND with some gravel. Sand is fine to coarse. Gravel is ALLUVIAL SAND
fine to medium. Poorly graded. Medium dense. Massive.
B
o
=
w
0]
<
o
[T}
Ll
]
o) 4.0
Total Depth =4 m
COMMENT: Minor slumping of test pit walls. Logged By: JAS
Checked Date:
Sheet: 1 0of 1
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GeoSolve Ltd

EXCAVATION LOG

EXCAVATION NUMBER:

TP 15C

PROJECT: Waterfall Park Subdivision, Lake Hayes Job Number: 150098.01
LOCATION: See Site Plan [ Inclination: Vertical Direction:
EASTING: mE EQUIPMENT: 8T excavator OPERATOR: Tony
NORTHING: mN INFOMAP NO. COMPANY: Earthworks and Drainage
ELEVATION: m DIMENSIONS: HOLE STARTED: 5-Aug-16
METHOD: EXCAV. DATUM: HOLE FINISHED: 5-Aug-16
GEOLOGICAL
w
z | 2
o | i =
5 & = 8 @ SOIL / ROCK TYPE, ORIGIN
E = E 3 SOIL / ROCK CLASSIFICATION, PLASTICITY OR % MINERAL COMPO’SITION ’
"£ ,'-'_J ,:'_: I PARTICLE SIZE CHARACTERISTICS, COLOUR, o DEFECTS. STRUCTURE '
a %’: & % WEATHERING, SECONDARY AND MINOR COMPONENTS & FORlMATION '
S| 2 o & e
| = © <
S5 =
(7] (@]
o
]
o W Black, organic SILT with roots. Soft. % |TOPSOIL
0.25 S
0.35 Light brown, silty SAND. Sand is fine. Uniformly graded. Loose to medium dense. Massive. Moist| L OESS
Brown grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to medium schist ALLUVIAL GRAVEL
clasts. Poorly graded. Medium dense. Bedded.
B
o
=
1.1
Light grey, gravelly SAND and sandy GRAVEL. Sand is fine to coarse. Gravel is fine to ALLUVIAL SAND/GRAVEL
medium. Poorly graded. Medium dense. Bedded.
B
o
=
w
0]
4
o
[T}
L
]
o) 3.7

Total Depth = 3.7 m

COMMENT: Significant slumping of test pit walls.
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GeoSalve

EXCAVATION LOG

E

XC AV ATIO N NUMBER:

TP 10C

PROJECT: WaterfallParkRetirement I Job Number: 150098.06
LOCATION: Waterfall Park | Indlination: V ertical [ Direction:
EASTING: 168.816796 EQUIPMENT: 21T OPERATOR: Aaron
NORTHING: -44.949362 INFOMAP NO. COMPANY: Wilson Contractors
ELEVATION: 0.00 DIMENSIONS: HOLE STARTED: 23-Sep-2019
METHOD: EXCAV. DATUM: Ground level HOLE FINISHED: 23-Sep-2019
GEOLOGICAL
L
Q
g
w
% 7] SOIL / ROCK CLASSIFICATION, PLASTICITY OR PARTICLE SIZE SOIL / ROCK TYPE, ORIGIN, MINERAL
[ ; CHARACTERISTICS, COLOUR, WEATHERING, SECONDARY AND MINOR E COMPOSITION, DEFECTS, STRUCTURE,
% E 0] COMPONENTS E FORMATION
< - Q
g g E ) 5
P4 = 4
Y 2 T Z jr}
< (@) I =
3|8 | & 8 s
Dark brown, organic SILT. Soft. 2 [ropsor
0.20 =
Light brown, SILT with minor gravel and trace roots. Massive. Firm. Non-plastic. COLLUVIUM
9
o
=
0.80
Light grey, SAND with trace gravel and trace cobbles. Sand is fine to medium. Bedded. Loose to medium dense. ALLUVIAL SAND
Bedding is gently inclined.
2
(=}
=
1.70
Completely weathered, grey, foliated, SCHIST. Extremely weak to weak. SCHIST BEDROCK
w
0]
&
7]
@]
=
4.00
Total Depth = 4.00 m
COMMENT: Logged by: Josh
Checked Date:
Sheet: 1 of 1
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GeoSalve EXC AV A TIO N NUMBER:

EXCAVATION LOG TP 13C

PROJECT: WaterfallParkRetirement I Job Number: 150098.06
LOCATION: Waterfall Park | Indlination: V ertical [ Direction:
EASTING: 168.810212 EQUIPMENT: 21T OPERATOR: Aaron
NORTHING: -44.958330 INFOMAP NO. COMPANY: Wilson Contractors
ELEVATION: 0.00 DIMENSIONS: HOLE STARTED: 23-Sep-2019
METHOD: EXCAV. DATUM: Ground level HOLE FINISHED: 23-Sep-2019
GEOLOGICAL
L
Q
g
w
% 7] SOIL / ROCK CLASSIFICATION, PLASTICITY OR PARTICLE SIZE SOIL / ROCK TYPE, ORIGIN, MINERAL
[ ; CHARACTERISTICS, COLOUR, WEATHERING, SECONDARY AND MINOR E COMPOSITION, DEFECTS, STRUCTURE,
E E 0] COMPONENTS E FORMATION
< — ©]
g g E ) 5
P4 = 4
Y 2 T Z jr}
< (@) I ':(
9 & a g =
Dark brown, organic SILT. Soft. 2 [ropsor
0.20 =
Light greyish brown, SILT with trace roots. Massive. Firm to stiff. Non-plastic. LOESS
ke
o
=
0.90
Light grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to coarse and sub-rounded to rounded. Bedded. ALLUVIAL GRAVEL
Medium dense. Iron and manganese staining.
k7]
o
=
2.00
Light grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to medium and sub-angular to sub-rounded. Bedded. ALLUVIAL GRAVEL
Loose to medium dense.
9
o
=
w
[©]
&
o)
o
=
4.00
Total Depth = 4.00 m
COMMENT: Logged by: Josh
Checked Date:
Sheet: 1 of 1
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Appendix B: Paterson Pitts Group
Engineering Drawings
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The Haybarn Venue and Carparking, Ayrburn Precinct June 2023
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Appendix C: Previous GeoSolve
Reporting

Geotechnical Memo GeoSolve Ref: 150098.10

The Haybarn Venue and Carparking, Ayrburn Precinct June 2023
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1 Introduction

1.1 General

This report presents the results of geotechnical investigations carried out by GeoSolve Ltd
in order to determine subsoil conditions and provide geotechnical inputs for a proposed
building platform/house land use consent at Lot 3 DP540788. This lot is located adjacent
Arrowtown-Lake Hayes Road with access proposed off Ayr Avenue, Queenstown.

Photo 1 —Site location Lot 3 Homestead Building Platform.

The investigations were carried out for Waterfall Park Developments Ltd in accordance
with GeoSolve Ltd email agreement dated 21 May 2020, which outlines the scope of work
and is a variation to GeoSolves agreement dated 18 January 2019 which outlines the
conditions of engagement.

1.2 Development

We understand it is proposed to establish a building platform for a future residential
building. No plans have been provided detailing the future development. An existing barn is
located within the proposed building platform which will be demolished as part of works to
form the proposed building platform.
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2 Site Description

2.1 General

The site is located to the west of Arrowtown-Lake Hayes Road, legally described as Lot 3,
DP 540788. See Figure 1 below.

Figure 1 — Site location (red) (QLDC GIS Map Viewer - Extracted 15.06.2020. Crown Copyright Reserved).

The site is bounded by 341 Arrowtown-Lake Hayes Road to the north, 1 Ayr Avenue to the
south and west and Arrowtown-Lake Hayes Road to the east. The current ground cover
comprises grass and mature trees.

2.2 Topography and Surface Drainage

The site topography is sub-horizontal to gently sloping at the building platform location.
The crest of a moderately sloping river terrace is located adjacent to the western boundary
of the subject site, at a horizontal distance of between 8 m and 16 m from the edge of the
proposed building platform. The terrace slope is approximately 6 m in vertical height and
slopes at angles of between 18 °and 26°. Site topography is shown in Figure 1, Appendix A.

The site is naturally free draining and no seepages were evident within the site boundary.
Mill Creek is located approximately 130 m west from the western site boundary and
topographically lower.
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3 Geotechnical Investigations

An engineering geological site inspection has been undertaken with confirmatory
subsurface investigations. GeoSolve Ltd visited the subject property on 3 June 2020,
undertaking a geotechnical investigation comprising 4 test pits which were advanced to a
maximum depth of 3.0 m and 8 Scala penetrometer tests which were conducted within the
test pits. Soakage testing was also undertaken in soakage pits 1 and 2.

Test pit, soakage pit and Scala penetrometer locations and logs are contained in
Appendices A and B respectively.
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4 Subsurface Conditions

4.1 Geological Setting

The site is located in the Wakatipu basin, a feature formed predominantly by glacial
advances. Published references indicate the last glacial event occurred in the region
between 10,000 and 20,000 years ago. Glaciations have left deposits of glacial till, glacial
outwash and lake sediment over ice—scoured bedrock. Post glacial times have been
dominated by the erosion of the bedrock and glacial sediment, with deposition of alluvial
gravel by local watercourses and lacustrine sediment during periods of high lake levels.

No active fault traces are known by Geosolve to exist in the immediate vicinity of the site.
However, a significant seismic risk exists in the region from potentially strong ground
shaking associated with rupture of the Alpine Fault which is located along the west coast
of the South Island. There is a high probability that an earthquake with a magnitude
greater than 7.5 will occur on the Alpine fault within the next 50 years.

4.2 Stratigraphy
The stratigraphy of the site is inferred from the test pit logs and comprised:
e 0.05to 0.25 m of topsoil, overlying;
e 0.00 to 0.20 m of uncontrolled fill, overlying;
e 0.00 to 0.05 m of buried topsoil, overlying;
e 0.2510 0.8 m of loess, overlying;
e 0.3to 2.3 mof alluvial sand, overlying;
e Alluvial gravel (extent unknown).
An engineering geological model for the site is shown in Figure 2a & 2b, Appendix A.

Topsoil, up to 0.25 m thick was observed in all the test pits and comprises soft to firm
organic SILT.

Uncontrolled Fill overlying buried topsoil were encountered in test pit 4 to a depth of
0.30 m bgl.

Loess was observed to underlie the surficial topsoil, uncontrolled fill and buried topsoil in
all the test pits. The loess comprises light brownish grey, SILT, non-plastic which is firm to
stiff.

Alluvial sand was observed to underlie the loess at depths of between 0.4 and 1.1 m. The
alluvial sand comprises medium dense, light grey SAND with trace to minor silt and loose
to medium dense silty SAND with occasional laminated SILT layers. The base of the alluvial
sand was not intercepted during site investigations.

Alluvial Gravel is expected to underlie the site at moderate depths. Alluvial gravel was
observed to be interbedded between two alluvial sand units in Soak Pit 2 and generally
comprised light grey, medium dense, silty GRAVEL.
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Full details of the observed subsurface stratigraphy can be found within the test pit logs
contained in Appendix B.

4.3 Groundwater

No groundwater seepage was observed in any of the test pits during investigations. The
soils observed were predominantly moist in condition. Nearby well data indicates the
regional groundwater table is at a depth of approximately 14 m below current ground level.

4.4 Natural Hazards

441 Seismic

A severe seismic risk is present in the region as discussed in Section 4.1 and appropriate
allowance should be made for seismic loading during detailed design of any proposed
building, foundations or retaining walls.

4.4.2 Slope Stability

The crest of a moderately sloping river terrace is located adjacent to the western boundary
of the subject site, at a horizontal distance of between 8 m and 16 m from the proposed
building platform.

No deep seated, recent or active slope instability was observed during the site walkover,
and no known mapped slope stability risks are present on the Queenstown Lakes District
Council (QLDC) GIS system.

443 Alluvial Fan

QLDC hazard mapping identifies the eastern part of site as potentially subject to active
debris dominated alluvial fan activity. The relevant fan assessment and mapping is to
regional scale (1:50,000) and as such is of relatively coarse resolution, indicating simply
that site-specific assessment is desirable.

The site was generally lacking any features that would suggest recent alluvial fan activity.
In general, topsoil was surficial underlain by loess and alluvial sand, indicating a
substantial passage of time since alluvial activity. No alluvial fan deposits were identified,
and the mapped regional scale alluvial fan risk does not encroach into the location of the
proposed building platform.

Based on the above, the risk of alluvial fan activity affecting the site is considered to be
very low and unlikely to affect a future development and no mitigation measures or further
assessment is required for the proposed development with respect to this hazard.

4.4.4 Flooding

Flooding risks associated with Mill Creek are confined to the Mill Creek flood plain as
indicated on the QLDC hazard mapping. The proposed platform is elevated 6 m above this
area and so no adverse impact is expected on future development. No localised channels
are present in the platform area and minimum finished floor levels as per standard
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construction and regulatory requirements will be sufficient for any future proposed
development.

4.4.5 Liquefaction

On the QLDC hazard mapping the property adjacent to the southern site boundary is
classified as LIC 2 (P). This LIC 2 (P) area is confined to the Mill Creek floodplain, located to
the southwest and topographically lower than the proposed building platform.

The subject site is located on an elevated terrace, separated by a terrace slope. The
inferred depth to regional groundwater and the relatively dense granular soils underlying
the site confirm the liquefaction risk is nil to low. No further investigation or assessment is
considered necessary with respect to liquefaction.
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55 Foundation Considerations

551 General

All unsuitable soils identified in foundation excavations, particularly those softened by
exposure to water, should be undercut and replaced with engineered fill during
construction.

Any fill that is utilised as bearing for foundations should be placed and compacted in
accordance with NZS 4431:1989 with certification provided to that effect.

To minimise the effects of freeze-thaw cycles in footings founded on soil, all shallow
foundations should be founded a minimum of 0.4 m below the adjacent finished ground
surface.

Loess and Alluvial Sand material will provide a reduced bearing capacity and do not meet
‘good ground’ requirements as outlined in NZS3604. The loess soils can also weaken
substantially if subject to rainfall, frost and trafficking.

Figure 2 summarises the recommended working stresses for shallow footings, which bear
upon undisturbed, dry loess and alluvial sand material. It should be noted the foundation
working stresses presented in Figure 2 are governed by bearing capacity in the case of
narrow footings and settlement in the case of wide footings.

Figure 2. Recommended Bearing for Shallow Footings on Loess and Alluvial Sand.
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From Figure 2 it can be seen an allowable working stress of approximately 65 kPa is
recommended for a 400 mm wide by 400 mm deep strip footing founded on natural loess
and alluvial sand material. This corresponds to a factored (ULS) bearing capacity of
approximately 95 kPa and an ultimate geotechnical bearing capacity of 195 kPa.

5.5.2 Ground Improvement

Ground improvement could be conducted to improve the bearing capacity of the underlying
soil materials. A 0.4 m undercut of the loess material (encountered to a depth of between
0.25m and 0.8 m below the existing ground surface) and alluvial sand material, and
replacement with imported granular engineered fill, below any proposed foundation system,
will be sufficient to provide 300 kPa ultimate geotechnical bearing capacity. The imported
fill should be placed and compacted in accordance with NZS4431 and certification
provided to that affect. Note, as the loess is subject to significant weakening if disturbed
(trafficked, saturation) then undercutting and replacement with engineered fill also
provides protection to the loess and is recommended.

A filter fabric separation layer is recommended to underlie the engineered fill.

The engineered fill should extend at least 1.0 m beyond the edge of any proposed building
footprint.

55.3 Shallow Foundations adjacent to the slope crest

The proposed building platform is approximately 8 m from the crest of the terrace slope to
the west of the platform.

The proposed 8 m set-back of the building platform from the slope crest will satisfy the
foundation requirements outlined in Section 3 of NZS3604, and the proposed building
platform is suitable for the construction of shallow bearing foundations with no special
slope provisions.

5.6 Settlement

Settlement and differential settlement of shallow foundations are expected to be within
structurally acceptable limits provided the recommendations of Section 5.5 are followed
and all unsuitable materials, particularly those softened by water, are undercut and
replaced with engineered fill during construction.

5.7 Site Subsoil Category

For detailed design purposes it is recommended the magnitude of seismic acceleration be
estimated in accordance with the recommendations provided in NZS 1170.5:2004.

The site is Class D (Deep soil site) in accordance with NZS 1170.5:2004 seismic provisions.

5.8 Stormwater and Wastewater Disposal

We understand that on-site wastewater and stormwater disposal systems may be required
for a future development.
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6 Neighbouring Structures/Hazards

Natural Hazards: A risk of seismic activity has been identified for the region as a whole and
appropriate allowance should be made for seismic loading during detailed design of the
proposed building, foundations and associated earthworks.

Alluvial fan, flooding and liquefaction risk is discussed in Section 4.4.3, 4.4.4 and 4.4.5
above.

Distances to adjoining structures: No adverse geotechnical implications apply for
neighbouring properties during construction of the proposed development provided the
above excavation considerations are noted.

Aquifers: No aquifer resource will be adversely affected by future residential development.
It is noted that the Wakatipu basin aquifer underlies the site. Deep drilling, e.g. for ground
source heating, are expected to require consent from the regional council.

Erosion and Sediment Control: The site presents minor potential to generate silt runoff
during heavy rainfall events and this would naturally drain downslope. Effective systems
for erosion control are runoff diversion drains and contour drains, while for sediment
control, options are earth bunds, silt fences, vegetation buffer strips and sediment ponds.
Only the least amount of subsoil should be exposed at any stage and surfacing established
as soon as practical. QLDC environment management plan requirements should be
consulted for site management.

Noise: Standard excavation and compaction plant will be required. As the surrounding area
includes residential properties, the construction contractor should take appropriate
measures to control the construction noise and ensure QLDC requirements are met in
regard to this issue.

Dust: The soil materials at the site have potential to generate dust. Regular dampening of
soil materials with sprinklers should be effective if required.

Vibration: No vibration induced settlement is expected in these soil types; however, any
works that create vibrations should be subject to geotechnical advice.

Lot 3 DP540788, Ayr Avenue GeoSolve ref: JN 150098.07

Arrowtown-Lake Hayes Road, Queenstown June 2020
Document Set ID: 7654136

Version: 1, Version Date: 14/06/2023



409

13

7 Conclusions and Recommendations

» The stratigraphy at the site typically comprises topsoil/uncontrolled fill overlying
loess, alluvial sand and alluvial gravel;

e No groundwater was observed during site investigations. The regional groundwater
table is expected to lie approximately 14 m beneath the site;

¢ No deep seated, recent or active slope instability was observed by Geosolve Ltd
during the site walkover in the vicinity of the proposed building platform;

e All topsoil, uncontrolled fill and any other unsuitable soils identified in foundation
excavations, particularly those softened by exposure to water, should be undercut
and replaced with engineered fill during construction.

e Loess and alluvial sand material will provide a reduced bearing capacity and does
not meet ‘good ground’ requirements as outlined in NZS3604. The loess soils can
also weaken if subject to rainfall, frost and trafficking.

e Ground improvement could be conducted to improve the bearing capacity of the
underlying soil materials as discussed in Section 5.5.2.

e The proposed 8 m set-back of the building platform from the slope crest will satisfy
the foundation requirements outlined in Section 3 of NZS3604 and the proposed
building platform is suitable for the construction of shallow bearing foundations
with respect to stability of the terrace slope.

e Geotechnical parameters are presented in Table 1 of this report.

e Any fill thatis utilised as bearing for foundations should be placed and compacted
in accordance with NZS 4431:1989 and certification provided to that effect.

e For detailed structural design purposes, it is recommended that the site is classified
as “Class D — deep soils site” in accordance with NZS 1170.5:2004 seismic
provisions.

e Soakage rates for wastewater and stormwater design are provided in Section 5.8.

e Itisrecommended that no soakage is undertaken to the west of the proposed
building platform, adjacent to the crest of the existing terrace slope.

e A geotechnical practitioner should inspect and test all footing and foundation slab
excavations during the construction phase of any proposed future development.

Lot 3 DP540788, Ayr Avenue GeoSolve ref: JN 150098.07
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Appendix A: Site Investigation Plan &
Ground Model
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Appendix B: Investigation Data
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EXCAVATION NUMBER:

SP 1

PROJECT:|Lot 3 Building Platform, Waterfall Park JOB NUMBER:[150098.07
EASTING: mE EQUIPMENT:|5.5T Excavator OPERATOR: Luke
NORTHING: mN INFOMAP NO. COMPANY:| Wilson Contractors
ELEVATION: m DIMENSIONS: HOLE STARTED: 3-Jun-20
METHOD: EXCAV. DATUM: HOLE FINISHED: 3-Jun-20
w
5}
<
o
o o L
B S = o
I (&) o o SCALA
= SOIL / ROCK TYPE T DESCRIPTION G} E
o o 0 < PENETROMETER
o < 2 =
o foe 1%} 2
O = =
5
o
o©
G}
TOPSOIL o % Dark brown, organic SILT. Firm. Moist.
02 X
LOESS Light grey, SILT. Non-plastic. Stiff. Massive. Dry to moist.
0.9
ALLUVIAL SAND Light grey, silty SAND with occasional laminated SILT layers up to
30 mm thick. Sand is fine. Micaceous. Loose to medium dense.
Bedded. Moist.
2.1
ALLUVIAL GRAVEL Light grey, silty GRAVEL with minor sand. Sand is fine to coarse.
Gravel is fine to coarse; subangular to subrounded. Iron stained.
Medium dense. Bedded. Moist.
2.4 o f) L
ALLUVIAL SAND -‘:, Light grey, silty SAND. Sand is fine. Micaceous. Loose to medium %
3 dense. Bedded. Moist. H
wn
27 e 2

Total Depth =2.7m

COMMENT: Test pit dry and side walls stable. Pit dug from 1.3 to 2.7 m at end of soakage testing.

Logged By: JM

Checked Date:

Sheet: 1 of 1
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EXCAVATION LOG

EXCAVATION NUMBER:

SP 2

PROJECT:|Lot 3 Building Platform, Waterfall Park JOB NUMBER:[150098.07
EASTING: mE EQUIPMENT:|5.5T Excavator OPERATOR: Luke
NORTHING: mN INFOMAP NO. COMPANY:| Wilson Contractors
ELEVATION: m DIMENSIONS: HOLE STARTED: 3-Jun-20
METHOD: EXCAV. DATUM: HOLE FINISHED: 3-Jun-20
w
5}
<
o
o o Ly
B S 3 R
I (&) o o SCALA
= SOIL / ROCK TYPE T DESCRIPTION G} E
o o 0 < PENETROMETER
i < O
a o 175} %
O = =
5
o
o©
G}
TOPSOIL s % Dark brown, organic SILT. Firm. Moist.
0.25 o o
LOESS Light brownish grey, SILT with trace sand. Sand is fine. Firm.
0.4 Moist.
ALLUVIAL GRAVEL E[;i Grey, sandy GRAVEL. Sand is fine to coarse. Gravel is fine to
-aY medium; angular. Iron stained. Medium dense. Bedded. Moist.
0.9
ALLUVIAL SAND Grey, silty SAND. Sand is fine. Medium dense. Bedded. Moist.
w
5}
<
o
L
L
7]
1.7 S

Total Depth=1.7m

COMMENT: Test pit dry and side walls stable. Pit dug from 0.5 to 1.7 m at end of soakage testing.

Logged By: JM

Checked Date:

Sheet: 1 of 1

Document Set ID: 7654136
Version: 1, Version Date: 14/06/2023
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Appendix C: QLDC Wastewater
Disposal Site and Solls Assessment

339 Arrowtown-Lake Hayes Road GeoSolve ref: JN 150098.07
Waterfall Park, Queenstown June 2020
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ECOtago

Environmental Consultants Otago Ltd

Ref: 112-18 Ayrburn Remediation
12 June 2023

Ayrburn Precinct Ltd
c/o Nicola Tristram
Development Manager
WINTON

Ayr Avenue
Arrowtown

Dear Nicola

Proposed Haybarn Venue
339 Arrowtown-Lake Hayes Road, Arrowtown
Contaminated Site Considerations

Consent is being sought for the proposed Haybarn venue within the existing woodland at 339
Arrowtown-Lake Hayes Road, Arrowtown (Lot 3 DP540788). As part of the development, an
overflow car parking area with capacity for 53 vehicles will be constructed within the adjacent
property at 1 Ayr Avenue (Lot 4 DP 540788), to the west of Ayr Avenue.

Both properties were originally part of Ayrburn Farm which operated from the 1860’s and
contained a sheep dip, woolshed and yards, a farm landfill, and underground and above-ground
fuel storage tanks. These are activities on the Hazardous Activities and Industries List (HAIL), due
to their potential to result in soil contamination. An existing timber post and corrugated iron
haybarn is located within the proposed Haybarn venue platform and will be demolished as part of
the works.

This letter addresses the potential for soil contamination within the proposed development areas
by reviewing and summarising the Preliminary Site Investigation (PSI)?, Detailed Site Investigation
(DSI)? and subsequent investigations and remediation earthworks?. The site extent of works for
this application is shown in Figure 1, which includes an amended configuration to the parking
areas associated with the Ayrburn Domain that is presently being developed at 1 William Paterson
Close.

1 EC Otago Ltd, 2016. Preliminary Site Investigation for Soil Contamination - Ayrburn Farm and Waterfall Park Residential
Development, Wakatipu. Job Reference: 16-16 Waterfall.

2 EC Otago Ltd, 2018. Detailed Site Investigation - 341-345 Arrowtown-Lake Hayes Road, Wakatipu. Job Reference: 54-17 Ayrburn.
3 EC Otago Ltd, 2020. Site Remedial Action Plan v7 - 341 — 345 Arrowtown—Lake Hayes Road, Wakatipu. Job Reference: 112-18
Ayrburn Remediation.

Environmental Consultants Otago Ltd
Environmental and Contaminated Site Assessment = Planning and Urban Planning = Landscape Architecture = Project Management

PO Box 5522 Dunedin 9058 =64 3 4728875
Document Set ID: 7654138

Version: 1, Version Date: 14/06/2023
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Figure 1: The proposed development area with the extent of works outlined in red.

The PSI covered the entire property identified as Ayrburn Farm and Waterfall Park and included
extensive surface soil sampling for contaminants identified as being associated with past HAIL
activities (heavy metals and pesticides). The sampling across the property identified the only areas
of contamination were associated with the farm homestead, the farmyard precinct and adjacent
landfill area. A possible landfill area was identified and is recorded on the HAIL database
(HAIL.01692.05), but no evidence of landfilling was seen during the PSI site inspection and no soil
contamination was found. The site history is well understood and nothing in the site history
indicates that localised contamination would be expected to have occurred beyond these areas
identified.

The PSI found exceedances of the applicable soil contamination standards (SCS) for arsenic and
lead in the soils around the existing homestead, farmyard buildings and the adjacent landfill.
Subsequently a DSI was undertaken to better define the HAIL sites within the property by
ascertaining the extent of contamination which was confirmed in three sites (A, B and C) and to
inform remediation options. No additional sampling was undertaken during the DSI at the possible
landfill.

Remedial earthworks have subsequently been undertaken under consents RM181597 and
RM18.426.01-03, with contaminated soils removed from the sites being placed into a purpose
designed encapsulation cell to isolate contaminants and prevent remobilisation. The location and
extent of the three sites and the Encapsulation Cell is shown in Figure 2 in turquoise, the possible
landfill area where no contamination was found is shown in yellow. The possible landfill is located

Proposed Haybarn Venue

Contaminated Site Considerations
Document Set ID: 7654138

Version: 1, Version Date: 14/06/2023
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within the proposed overflow parking area, no other HAIL sites are present within the site. The
Encapsulation Cell is located approximately 25 m from the proposed Haybarn venue building area,
and Site C is approximately 50 m.

The possible landfill was identified by the former Ayrburn Farm Manager as a result of
occasionally observing metal scraps when grading the farm road adjacent to this area where the
road runs through a cutting in the terrace face. He considered that this may indicate an old farm
landfill, however there was no evidence of landfilling at this location during the site inspection. A
comparison of aerial photographs from 1959, 1981 and the 2000’s shows that in 1981 there
appeared to be a small disturbed or excavated area adjoining the farm track which has
subsequently been covered over. Soil samples collected during the PSI (the H group and Bridgefill
1 and 2 samples) showed no signs of elevated contaminants. In May 2020 an additional
investigation was undertaken of the possible landfill area with three trenches transecting the area
excavated to a depth of 0.75 — 1.5 m. No indications of buried materials, rubble or rubbish were
uncovered. The area contains silts and gravels consistent with the soils across the rest of the
property, with a 30 cm layer that appears to be natural soils placed across the surface. Sampling
of the surface and deeper soils found results were consistent with the concentrations found to be
natural background levels in the PSI and the Bridgefill samples. Based on these results, there is no
evidence that this area was used as a landfill but rather earthworks have occurred in this area. As
a result, the entry for HAIL.01692.05 on the ORC HAIL database has been updated to “Verified
Non-HAIL” for the possible landfill site.

Based on the findings of the PSI and DSI, the May 2020 investigation and the remedial works
undertaken, only the areas shown in turquoise in Figure 2 should be considered HAIL sites.
Following the remedial works, Sites B and C are fully remediated and Site A is capped and
contained. Site A and the Encapsulation Cell have long-term management plans in place.

The contaminated soil is contained and not anticipated to affect the proposed Haybarn venue
building area which is sited at a higher elevation. The building will be located at an elevation of
approximately 350 m, similar to Site C. Site A is slightly lower at 348 m, and the base of the
Encapsulation cell is at 345 m. The top of the Encapsulation cell is located at 349 — 350 m,
however this includes a cap of 0.7 - 1 m of clean soil.

The PSI found that across the greater part of the property contaminants were present at
concentrations that are likely to be the natural background levels. The sampling locations that are
located within the extent of works are shown in Figure 3 and the results are summarised in Table
1. For the PSI samples were collected in groups of 4, with one sample analysed as an individual
and three analysed as a composite to increase the sampling density while controlling analysis
costs. The individual results are consistent with the composites. For the May 2020 investigation of
the possible landfill, surface samples were collected as individual samples (one per trench) and
the deeper samples were analysed as a composite set (2 or 3 per trench).

Proposed Haybarn Venue

Contaminated Site Considerations
Document Set ID: 7654138

Version: 1, Version Date: 14/06/2023
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Figure 2: Site layout showing the locations of the original contaminated sites (A, B and C) and the Encapsulation Cell in
turquoise, and the possible landfill in yellow. The proposed building location is shown in pink and the extent of works is
outlined in red.

Figure 3: Sampling locations from the PSI undertaken in 2016 and possible landfill investigation in 2020, with the
extent of works outlined in red.
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Table 1: Summary of results from PSI samples collected within and adjacent to the extent of works

Sample # Arsenic Cadmium Chromium Copper Lead Mercury Nickel Zinc ori::::‘_::l::me
Composite samples

G1,G2 & G3 9 <0.10 - - 14.7 <0.10 - - ND
H1, H2 & H3 9 <0.10 - - 16.5 <0.10 - - ND
11,12 &13 9 <0.10 - - 17 <0.10 - - ND
P1,P2 &P3 10 <0.10 - - 28 <0.10 - - ND
Q1,Q2 & Q3 8 <0.10 - - 18.1 <0.10 - - ND
R1,R2 & R3 9 <0.10 - - 16.2 <0.10 - - ND
S1,52 & S3 7 0.10 - - 13.6 <0.10 - - ND
AL, A2 & A3 5 <0.10 4 8 10.1 - 5 18 -
(Trench)

B1,82 & B3 7 <0.10 4 9 9.8 - 6 20 -
(Trench)

ﬁlreg:lf:) 9 <0.10 5 15 12.2 - 9 26 -
Average 8.2 <0.10 4 11 15.6 <0.10 7 21 -
RSD 18% - 13% 35% 33% - 31% 20% -
UCL 9.1 - - - 18.6 - - - -
Individual samples

G 6 0.15 - - 14.1 <0.10 - - ND
H 10 <0.10 - - 14.9 <0.10 - - ND
| 9 0.10 - - 14.2 <0.10 - - ND
P 9 <0.10 - - 31 <0.10 - - ND
Q 10 <0.10 - - 17.8 <0.10 - - ND
R 9 0.11 - - 14.8 <0.10 - - ND
S 0.12 - - 12.4 <0.10 - - ND
(B(t;[:)?EFILL 1 7 <0.10 - - 9.9 - - - -
(le:)IZ(i)I)EFILL 2 7 <0.10 - - 9.5 - - - -
A4 (Trench) 8 <0.10 7 8 13.0 - 6 29 ND
B4 (Trench) 9 <0.10 5 12 18.9 - 5 39 ND
C3 (Trench) 9 <0.10 6 17 13.1 - 11 30 ND
Average 8.3 <0.11 6 12 15.3 <0.10 7 33 -
RSD 16% 14% 17% 37% 37% - 44% 17% -
UCL 9.0 - - - 18.8 - - - -
Soil Acceptance Criteria

NES® SCS 17 0.8 290 >10,000 160 200 - - -
NEPME SGV - - - - - - 400 7,400 -
Predicted Background °

Median 2.88 0.066 16.56 10 12.2 - 7.98 44.06 -
95t Quantile 12.06 0.34 80.15 42.85 44.34 - 44.96 182.8 -

»

Results for total concentration analysis, average, 95% upper confidence limit (UCL), soil acceptance criteria and predicted background in mg/kg

dry weight, RSD in %. ND is not detected. — indicates not applicable or not analysed.

Ministry for the Environment, 2012. Users’ Guide, National Environmental Standard for Assessing and Managing Contaminants in Soil to Protect

Human Health. Rural residential land use criteria applied.

o

National Environment Protection Council (Australia), 2013. National Environment Protection (Assessment of Site Contamination) Measure 1999.
The values applied represent a Health Investigation Level (HIL) for Low Density Residential land use (HIL A).

o

Landcare Research, 2015. Background soil concentrations of selected trace elements and organic contaminants in New Zealand. Chemical4
Factor: gravel predicted median and 95th Quantile reported. Also refer: (https://Iris.scinfo.org.nz/layer/48470-pbc-predicted-background-soil-
concentrations-new-zealand).
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The results from within the extent of works are consistent with the predicted background
concentration based on the underlying geological unit (gravel)?, in addition to the natural
background levels determined for the farm in the PSI.

The P group of samples shows slightly elevated lead however concentrations are well below the
Rural Residential SCS, which has been applied on a conservative basis. Given the proposed use of
the site, the much higher Recreational criteria could be applied. While the concentrations are
within the range of the predicted background concentration for lead, the proximity to the
homestead and farm buildings indicates an anthropogenic source is possible. The low level of
contamination indicates the area is highly unlikely to present a risk to human health.

In summary, it is highly unlikely that use of the land for the proposed development will present a
risk to human health as a result of soil contamination.

In addition, it is highly likely that only clean soils will be disturbed by the proposed development
earthworks, including the cut associated with construction of the overflow parking area.

We trust that this provides sufficient information to address the potential for soil contamination
in relation to the proposed development. Please feel free to contact us if additional information is
required.

Yours faithfully,

Bernice Chapman, CEnvP, PhD, MEIANZ
Senior Contaminated Land Consultant

Reviewed by:

Ciaran Keogh, MBA, MRRP
Principal and Senior Environmental Planner

4 Landcare Research, 2015. Background soil concentrations of selected trace elements and organic contaminants in
New Zealand. And https://Iris.scinfo.org.nz/layer/48470-pbc-predicted-background-soil-concentrations-new-zealand.
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339 Arrowtown-Lake Hayes Road - Proposed Haybarn venue

1. Introduction

The proposal outlines the development of the proposed Haybarn, a venue situated within the existing
woodland at 339 Arrowtown-Lake Hayes Road (refer to Figure 1 below). CKL has been appointed to
evaluate the water and wastewater demands of this proposed facility and analyse its potential impact
on the existing and planned infrastructure in order to support a resource consent application. This
memorandum highlights the key findings and recommendations stemming from our assessment. In
order to illustrate the water and wastewater demands for the venue we have based our assessment
on the venue being used for a wedding function which generates indicative peak water and
wastewater demands. The venue, however, may be used for a range of other events but these would
likely have less demand on services.

Figure 1 — Locality and Extent of Works Plan

2.Scope (CKL)

2.1 Review of available information

The following information has been reviewed to determine likely water demands and wastewater
flows:
e Haybarn Venue for Resource Consent Drawings prepared by SA Studio dated 6 June 2023.
e Haybarn Venue Resource Consent Drawings prepared by Paterson Pitts Group dated 6 June
2023
e Ayrburn Domain Extension Water Supply and Wastewater Infrastructure Assessment
prepared by Fluent Solutions dated December 2021
o Water Network Analysis for Waterfall Park and Ayrburn Domain prepared by CKL dated 27
April 2023
e AS/NZS 1547:2012 On Site Domestic Wastewater Management
e QLDC's Land Development and Subdivision Code of Practice 2020

CKL | Hamilton | A20254 1
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Based on these guidelines, a venue like the Haybarn, typically hosting a maximum of 180 guests could
require approximately 10-21 staff members for optimal event management. We have assumed a
worst-case scenario of 21 staff members.

Table 2 below indicates what services are being included for demand calculations.

Table 2: Service Demand — summary of facilities services

Facility Water Demand Wastewater Demand
Function Hall No No
Lounge No No
Office No No
Storeroom No No
Kitchen Yes Yes
Bar Yes Yes
First-floor Toilets Yes Yes
Bride Dressing Room No No
Groom Dressing Room No No
Landing No No
Second-floor Bathrooms Yes Yes

4. Water Demand Estimates

4.1 General Approach

The estimation of water demand (average and peak) for the Haybarn venue requires an understanding
of the provided facilities, the resident population including staff and guests, and the impact on the
existing QLDC water network, particularly under peak instantaneous flow conditions. The following
assessment is based on:

* Proposed occupancy, including guests, staff, and visitors

® Potable water demand, including peak factors

® [rrigation requirements

¢ Firefighting requirements for hydrants and sprinklers (as advised by Cosgroves Ltd)

* Available capacity of the existing QLDC water network, supported by previous modelling
exercises undertaken by Mott Macdonald, Fluent, and CKL

To determine the specific flow demands for the site, the following maximum scenario occupancy rates
were applied:

* 180 guests for the Haybarn venue at 30 L/p/day
e 21 kitchen and service staff at 30 L/p/day

4.2 Estimated Consumptions.

The following table, Table 3, presents the estimated water demands for the proposed Haybarn venue,
based on various facilities, the maximum number of guests, and staff members. The table takes into
account daily water demand per person and peak hour demands, using a peak factor of 6.6 to account
for periods of high-water usage. The calculations are made according to AS/NZS 1547:2012 standards
and the provided assumptions.

CKL | Hamilton | A20254 3
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Table 3: Water Demand Estimates for Proposed Haybarn Venue
DETY Daily Peak

Daily Water
Facility 225G Water Demand Water Peak Factor Hour

People Demand Demand Demand

(L/p/day) ™9

(L/s) (L/s)

AS/NZS 1547:2012,
Table H4: Accommodate
Kitchen 180 30 5.4 0.0625 6.6 0.4125 for Restaurant
(Accommodate full 180
guests)

AS/NZS 1547:2012,

Table H4: Accommodate

Bar 140 30 4.2 0.0486 6.6 0.3208 for Bar trade. Assume
maximum of 140 guests
per day.

First-floor toilets 160 30 4.8 0.0555 6.6 0.3663

Second-floor 20 30 0.6 0.0069 6.6 0.0455

toilets

AS/NZS 1547:2012,
Staff 21 30 0.63 0.0073 6.6 0.0481 Table H4: Accommodate
for non-resident staff

Total 15.63 1.1932

The following is a summary of the assumptions made while calculating the water demands for the
Haybarn venue:

The maximum number of guests at the venue is 180.

There will be 21 staff members.

The second-floor bathroom has limited use, relatively to the ground floor facilities.
Water demand calculations are based on the AS/NZS 1547:2012 standards.

The daily water demand per person (L/p/day) for each facility is 30 litres.

A peak factor of 6.6 is applied to the water demand to estimate the peak hour demand.

The following table, Table 4, gives an overview of the current water demands for Ayrburn, taking into
account the addition of the proposed Haybarn venue. This table has been adapted from CKL's previous
water modelling report from 27 April 2023, and updated to reflect the addition of the Haybarn venue
demand as well as the remaining future capacity.

CKL | Hamilton | A20254 4
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Table 4: Ayrburn Updated Water Demand

Domestic Peak Hour
(daytime only), no

Max No. ETY Daily Daily N
Unit Type No. of of People Water Water Water irrigation
Facilities  Fascility / Demand Demand Demand Peak Hour = Peak Hour
Day (L/p/d) (m3/d) (L/s) Peaking Demand
Factor (L/s)
Ayrburn
Dairy (Ice cream 1 48 15 0.72 0.01 6.6 0.06
parlour)
Sub-Total 48 0.72 0.01 0.06
Bakehouse
Restaurant 1 240 20 4.8 0.06 6.6 0.37
Office space 1 24 35 0.84 0.01 6.6 0.06
Sub-Total 264 5.64 0.07 0.43
Annex Building/Stable
Restaurant 1 572 30 17.16 0.20 6.6 1.31
Bar & Lounge 1 52 20 1.04 0.01 6.6 0.08
Non-residential Staff 1 19 30 0.57 0.01 6.6 0.04
Sub-Total 643 18.77 0.22 1.43
Cart Shed (Deli) 1 96 20 1.92 0.02 6.6 0.15
Sub-Total 96 1.92 0.02 0.15
Burr Barr 1 52 20 1.04 0.01 6.6 0.08
Sub-Total 52 1.04 0.01 0.08
Homestead Building 1 504 30 15.12 0.18 6.6 1.16
Sub-Total 504 15.12 0.18 1.16
Barrel Room
Piano Room 1 60 30 1.8 0.02 6.6 0.14
Barrel Room 1 40 20 0.8 0.01 6.6 0.06
Non -residential staff 1 10 30 0.3 0.00 6.6 0.02
Sub-Total 110 2.9 0.03 0.22
Display Suite 1 10 30 0.3 0.003 6.6 0.023
Sub-Total 10 0.30 0.00 0.02
e 30 0 40 0.06 6.6 0.4
: 40 0 4.20 0.0 6.6 0
oor toile 60 0 4.80 0.06 6.6 0
econd-floo olle 0 0 0.60 0.0 6.6 0.0
a 0 0.6 0.0 6.6 0.0
5% 1563 018 119
Ayrburn Total 2248 62.04 0.72 4.74
Future Capacity 61.01 0.706 6.6 4.66
Sub-Total 0 61.01 0.71 4.66
Sub Total (Domestic) 123.1 1.4 9.4
Add Irrigation Demand 1.6
Total (Domestic + Irrigation) 11

The subtotal in Table 4 of 11 I/s is made up of previously consented water demands namely RM180584
(1.41/s) and RM211193 (9.4l/s). The future capacity indicated in Table 4 of 4.66 |/s has been calculated
using the consented total for Ayrburn Domain less the sum of the current Ayrburn Domain water
demandi.e 111/s-4.741/s=4.66|/s.

As indicated in Table 5 below, the consented totals for the Peak Daily Volume have not changed (these
have been previously accepted by QLDC). The demands for Ayrburn and additional facilities are also
indicated below. Table 5 shows an available Future Capacity of 23.53 I/s.
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Table 5: Consented Flows & Future Capacity

Modelled (Mott Consented and
Development Area MacDonald - 2018) Proposed

Peak Hour (I/s) Development
Waterfall Park Hotel 18.9 -
Northbrook Arrowtown - 9.10
Ayrburn Domain (Consented as part of RM 180584) 1.4 1.40
Ayrburn Domain Change of use buildings 0.15
Ayrburn Farm - No longer proposed Residential Development 24.7 -
Ayrburn Domain Extension (RM211193) - 9.40
Barrel Room (RM220829) 0.22

Bakehouse (RM220874) ***

Display Suite (RM221133)**

Haybarn venue 1.19
Sub-total (Current Proposal) 21.47

Future Capacity (subject to future RC applications) - 23.53

Total 45 45

**The Display Suite building is planned to be decommissioned prior to the Northbrook Arrowtown or the Hotel being fully c issioned. This that

any water and wastewater demand generated will be of a temporary nature and will not impact on the previously consented demands.
***The Bakehouse water demand forms part of the “Ayrburn Domain Extension Variation"

4.3 Irrigation Requirements for Haybarn

The irrigation demand for the proposed Haybarn venue plays a small role in the overall water
requirements for the site. With a landscaping area of 300 m? and a daily irrigation rate of
3 mm/m?/day, the calculated average daily irrigation demand is 21 m3/day. To accommodate the
irrigation requirements, an 8-hour overnight irrigation period has been proposed. During this period,
the peak hour demand for irrigation is estimated to ensure that the water supply system can
adequately meet the maximum demand during these peak periods. The peak hour demand for
irrigation during the 8-hour overnight irrigation period is calculated to be approximately 0.03 L/s.

Table 6 summarises the irrigation demand and peak hour demand:

Table 6: Irrigation Demand for Haybarn

Description Value Unit
Area of Landscaping 300 m?
Daily Irrigation Rate 3 mm/m?/day
Irrigation Demand 21 m3/day
Irrigation Period 8 hours
Peak Hour Demand for Irrigation 0.03 L/s

4.4 Fire Flow Requirements

The following requirements need to be met by the proposed development in terms of pressure and
fire demand:

1. A minimum residual peak hour pressure of 300 kPa and maximum of 900 kPa is required
as per the QLDC COP 2020.
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2. Atotal of 25 |/s is required from within 270 m of each non-sprinklered, residential dwelling
for Class FW2 fire fighting as per SNZ PAS 4509:2013.
3. A minimum of 12.5 |/sec is required from each hydrant as per SNZ PAS 4509:2008.

Further Notes on Fire Flow requirements:

e  FW2 classification for firefighting water supplies: 1500 L/min with residual towns mains
pressure of 100 kPa. This is on the assumption that the Haybarn venue will be sprinkler
protected.

e  The Haybarn venue is proposed to be sprinklered. Sprinkler system: 1000 L/min @ 400 kPa
(Confirmed by Cosgroves, see Appendix B)

e |n order to estimate the highest firewater demand the highest sprinkler demand plus the
FW2 demand plus 60% of peak domestic demand need to be combined - the maximum
concurrent fire demand therefore is summarised in Table 7 as follows:

Table 7: Total Peak Fire Flow in Ayrburn Domain

Parameter Value
PDD (Peak Daily Demand for Ayrburn Domain inclusive of future capacity) 111/s
60% of PDD (Based on SNZ PAS 4509:2008) 6.60 /s
Irrigation Rate 1.61/s
Two Fire Hydrants discharging @ 12.5 I/s (FW2) 251/s
Sprinkler flow (Assumed) 16.67 I/s
Total Peak Fire Water Demand (Incl. Irrigation) 49.87 /s

In conclusion, CKL has modelled the Ayrburn Domain at a maximum flow rate of 56.6 |/s and residual
pressures were found to be higher than the minimum requirement. The flow rate of 49.87 |/s in table
7 above will therefore produce higher residual pressures and is therefore considered acceptable.

4.5 Existing Infrastructure

A 315 OD PE100 PN 12.5 water main has been installed along Ayr Avenue to service the development.
This watermain is connected to the existing DN 225 mPVC watermain in the Arrowtown-Lake Hayes
Road. A 180 OD PE100 PN12.5 watermain branches off from the existing 315 OD watermain to service
Ayrburn Domain.

It is proposed that the Haybarn venue will be serviced with a connection from the above mentioned
180 OD Ayrburn Domain water main. See Figure 3 below.
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Figure 3: PPG Proposed 3 Waters Plan

4.6 Network Modelling & Available Capacity

CKL has carried out a water modelling exercise for the proposed development, to assess suitability of
residual pressure and flow to service the development. Pressure and flow testing were conducted as
per Appendix G of SNZ PAS 4509:2008 guidelines, which led to valuable insights for the water
network's modelling and design. This exercise was critical in guaranteeing the reliability, safety, and
effectiveness of the water distribution system.

The pressure and flow testing results were summarized in a comprehensive report (May, 2023),
prepared by CKL and attached as Appendix A, with the following key findings, conclusions, and
recommendations.

CKL | Hamilton | A20254 8

Document Set ID: 7654149
Version: 1, Version Date: 14/06/2023



458

339 Arrowtown-Lake Hayes Road - Proposed Haybarn venue

4.6.1 Key Findings and Observations

The results of the pressure and flow testing confirmed that the water distribution system design
effectively maintains the required minimum residual pressures during normal operation and fire flow
scenarios. This ensures an adequate water supply and pressure for all users. Additionally, velocities
within the network are maintained within acceptable ranges, mitigating risks such as water hammer
or excessive wear on the pipeline infrastructure. The unit head loss values have been optimized to
enhance the system's overall efficiency and minimize energy consumption.

4.6.2 Recommendations for Future Actions

The report recommended that regular monitoring and maintenance should be established to ensure
the long-term efficiency and reliability of the water supply infrastructure. As the development grows,
the design of the water supply infrastructure should be periodically revisited to assess its capacity to
accommodate additional demand. The report also suggested implementing water conservation
initiatives, such as promoting water-efficient appliances, rainwater harvesting, and greywater
recycling, to reduce overall demand on the water supply infrastructure and contribute to the
development's sustainability and resilience.

4.6.3 Haybarn Venue Demands and Effect on Existing Network

The water modelling analysis was performed considering future capacity needs, and as such, the water
demand of the Haybarn venue was incorporated into the overall water requirements of the
development.

4.6.4 Conclusion of Water Modelling Report

The report concluded that the water supply infrastructure meets the required standards for both
domestic consumption, irrigation and firefighting purposes. The EPANET model simulations have
shown that the water distribution system design effectively addresses essential parameters, including
residual pressures, velocities, and unit head loss. Moreover, additional pressure and flow testing will
be carried out by Oceana Fire Protection Services and Holmes before commissioning their respective
sprinkler systems, further ensuring the reliability and safety of the system.

5. Wastewater Flow Assessment

5.1 General Approach

The conceptualisation of the proposed wastewater (WW) solution for the Haybarn venue includes
gaining an understanding of the facilities to be provided, the staff population to be served and the
capacity of the existing QLDC wastewater network, particularly under peak wet weather flow
scenarios.

The following aspects have been investigated:

e Proposed figures including for customers and staff numbers

o  Wastewater flows including peak wet weather and peak dry weather flows

e Proposed Haybarn WWPS and interim pumping arrangement while main Waterfall Park
WWPS is being constructed

e Available capacity of the main Waterfall Park WWPS

e Available capacity of the existing QLDC wastewater network supported by previous
modelling exercises undertaken by BECA and HAL.
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The 160 OD PE 100 PN12.5 rising main that's already in place can also accommodate flows from the
Waterfall Park WWPS to the 300DN uPVC trunk main situated along Arrowtown-Lake Hayes Road.
Within Ayrburn Domain site, the proposed Haybarn venue will maintain its own WWPS, which will
pump through an existing rising main that will tie into the existing 160 OD PE 100 PN 12.5 rising main.

Ayrburn Domain will feature its own pump station capable of managing flow from all present,
currently proposed, and future developments within the Domain, as outlined in Table 8.

Before the establishment of the main WP WWPS, both the Ayrburn Domain WWPS and the Haybarn
Pump Station will utilize the temporary rising main, which connects directly into the 160 OD PE100
PN12.5 main on Ayr Avenue, just ahead of the existing connection to the Arrowtown-Lake Hayes Road
trunk main.

Upon completion of the main WP WWPS, flow from the Haybarn venue will continue to be pumped
towards the 160 OD pipeline and flow from Ayrburn Domain will be redirected across to the main WP
WWPS through the existing 63 OD rising main. A considerable section of this 63 OD main has already
been installed over the Mill Creek bridge and along Ayr Avenue.

5.4 Network Modelling & Available Capacity

Previous modelling undertaken by BECA and summarised in section 4.4 of Fluent’s report dated
December 2021, indicates that the existing 300mm uPVC trunk main and the existing 160 OD rising
main both have adequate capacity to service the flows from Waterfall Park Hotel and Ayrburn Domain.

The total consented flow for all these developments is 23.4 I/s* (PWWF).

Table 9, detailed below, reveals that the approved quantities for the Peak Daily Volume and the PWWF
remain unaltered (previously sanctioned by QLDC). The flow rates for the Ayrburn Domain, the
repurposed buildings, and other facilities are collated in Table 9.

According to Table 9, there's a Future Capacity of 13.4 |/s that can be utilized. The estimated peak
demand from the Hayburn venue is 0.82 I/s which sits within the spare capacity of the existing
network. It is therefore concluded that the wastewater demands from the Hayburn venue can be met
by the existing infrastructure.
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Table 9: Consented Flows & Future Capacity

Modelled (HAL 2019) Proposed Development

o R
Waterfall Park Hotel 247.4 14.3
Waterfall Park 99.3 5.7
Ayrburn Domain (Consented as part of RM180584) 18.8 1.1
Ayrburn Domain Change of use buildings 2.6 0.2
Ayrburn Farm - no longer proposed Residential Development 150.0 9.0
Ayrburn Domain Extension 32.5 1.9
Barrel Room (RM220829) 3.3 0.2
Bakehouse (RM220874)**
Display Suite *
Haybarn 14.23 0.82
Sub-total (Current Proposal) 170.8 10.0
Future Capacity (subject to future RC applications) 245.5 13.4
Total 416.2 23.4 416.2 23.4

*The Display Suite buildings are planned to be decommissioned prior to the Northbrook Waterfall Park being fully commissioned. This
means that any water and wastewater demand generated will be of a temporary nature and will not impact on the previously
consented demands. **The Bakehouse water demand forms part of the "Ayrburn Domain Extension Variation"

6. Conclusion

The expected water and wastewater demands of the proposed Haybarn venue have been carefully
evaluated in relation to the existing and future infrastructure in Ayrburn Domain and the broader
development.

Water demand analysis has confirmed the adequacy of supply for the proposed occupancy, potable
water needs, irrigation requirements, and firefighting requirements. It concludes that the water
supply infrastructure meets the required standards for both domestic consumption and firefighting
purposes. It also verifies the efficiency and reliability of the current water distribution system design
to maintain the required minimum residual pressures and velocities within acceptable ranges.

The wastewater flow assessment for the Haybarn venue has been formulated based on the projected
guest and staff numbers, proposed Haybarn wastewater pumping station, and the available capacity
of the existing QLDC wastewater network. The findings from the flow testing and modelling exercises
confirm that the existing 300mm uPVC trunk main and the existing 160 OD rising main have sufficient
capacity to manage the projected wastewater flows from Ayrburn Domain, the proposed extension of
Ayrburn Domain, other Waterfall Park developments, and the proposed Haybarn venue.

Overall, the study supports the proposal of the Haybarn venue and its integration with the current and
planned water and wastewater infrastructure in Ayrburn.

7.Recommendations

In light of the study's findings and to ensure the continuous performance and sustainability of the
water and wastewater systems, the following recommendations are made:

e Regular monitoring and maintenance of the water supply infrastructure should be established
to ensure its long-term efficiency and reliability.

e As the development progresses, the design of the water supply infrastructure should be
periodically revisited to evaluate its capacity to accommodate additional demand.
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e Water conservation initiatives, such as promoting water-efficient appliances, rainwater
harvesting, and greywater recycling, should be implemented. This will help to reduce overall
demand on the water supply infrastructure and contribute to the development's sustainability
and resilience.

e Additional pressure and flow testing will be carried out by Oceana Fire Protection Services and
Holmes before commissioning their respective sprinkler systems. This is to further ensure the
reliability and safety of the system.

e Upon completion of the main WP WWPS, flow from the Ayrburn Domain WWPS will be
redirected to the main WP WWPS and flow from the Haybarn will continue to be pumped via
the existing 63mm OD rising main to the existing 160 OD rising main.

These recommendations aim to support the efficient functioning of the proposed Haybarn Venue in
harmony with the Ayrburn Domain's water and wastewater infrastructure, while promoting
sustainable practices and preparedness for future growth.

8. Distribution

This report is intended for the sole purpose of informing the stakeholders involved in the planning,
development, and maintenance of the Haybarn Venue and the associated water and wastewater
infrastructure. This includes Waterfall Park Developments Ltd, Winton Ltd and any approved
stakeholder involved in the project. It should be disseminated among these stakeholders to facilitate
informed decision-making processes. Additionally, the findings and recommendations of this report
may also serve as a reference for future infrastructure planning and development projects in the
Ayrburn Domain and other similar settings.

9. Limitation

The analysis and conclusions drawn in this report are based on the current design plans and demand
projections of the Haybarn Venue and the available data of the existing water and wastewater
infrastructure. As such, they are subject to the accuracy of these inputs. Moreover, while every effort
has been made to apply the most relevant and up-to-date standards and guidelines, the field of water
and wastewater management is dynamic and evolving, which may warrant reassessment as new
standards and technologies become available. The report does not account for unforeseen factors
that might arise during construction, including geological surprises, extreme weather events, or
changes in legal and environmental regulations. Therefore, while this report provides a
comprehensive assessment given the information available at the time of writing, its conclusions and
recommendations should be reviewed periodically and revised as necessary in light of new data or
changes in the project scope or context.
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10. Appendix A

10.1

CKL Water Modelling Report
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1. Introduction:

CKL Ltd has been engaged by Winton Ltd to develop a water network model as part of a resource
consent application for the proposed Waterfall Park and Ayrburn Domain. The aim of this report is to
present an analysis of the water network model specific to Waterfall Park. This report covers the
pressure and flow testing conducted, an overview of the EPANET model, background information on
the system being modelled, a description of the EPANET model and its outputs, a comparison with the
earlier Mott MacDonald modelling, and a discussion on the available pressure and flow for the
proposed development. We are pleased to present our findings from the water network modelling for
both the Waterfall Park and Ayrburn Domain.

2.Background Information:

2.1 Mott MacDonald Modelling:

Mott MacDonald conducted water supply modelling in 2018 for proposed facilities, including the
Ayrburn Domain and a hotel. The updated water distribution network models for current, future 2028,
and 2058 peak days incorporate the demand from the Waterfall Park resort development. The model
predicts that the levels of service for minimum pressure and head losses will be met, although slightly
higher pressures are expected in areas below 350m. Additionally, the fire flow requirements can be
met for both current and future scenarios, and head losses along Arrowtown Lake Hayes Road will be
within an acceptable LOS.

Previous Mott MacDonald modelling found a residual pressure of 47m at RL 368m (at the Waterfall
Park Hotel Location) during modelling of firefighting flows, which is above the minimum residual
pressure of 10m required by the standards.

A copy of Mott MacDonalds report can be found in Annexure D.

Following Mott MacDonald's modelling exercise in 2018, the proposed hotel facility was replaced with
a proposed retirement village, and there have been changes to various other facilities within the
development. This report aims to update the water demand information for the development and to
determine whether it still meets the minimum LOS requirements outlined in the Queenstown Lakes
District Council COP and NZS PAS 4509.

Referenced documents used in this report are as follows:

e  Fluent Solutions Memorandum dated 6 July 2021 — Ayrburn Domain
e  Mott Mac Donald Report dated July 2018
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2.2 Fluent Modelling

In Fluent’s July 2021 report, the residual pressure in the Ayrburn Domain during firefighting flows was
assessed and found to be approximately 60m, which is above the minimum residual pressure of
100kPa required by the standards including the minimum 400kPa to 500kPa required for the sprinkler
systems. A copy of Fluent’s report can be found in Annexure E.

Additionally, the results of the water network modelling presented in this report will be compared to
the findings of Fluent's July 2021 report, ensuring that the proposed development continues to meet
the minimum residual pressure requirements during firefighting flows and other relevant standards.
By comparing our modelling results to Fluent's, we aim to verify the accuracy and consistency of our
analysis while taking into account any changes in the proposed development.

3. Description of the system being modelled:

The water distribution network was modelled based on the preliminary water reticulation designs
prepared by PPG. The initial pipe sizes and lengths shown on these plans were used as the starting
input for the model, and their suitability was assessed according to hydraulic principles. The plans can
be found in Annexure A.

The internal water network primarily consists of pipe sizes ranging from 180mm to 315mm in
diameter, utilizing the following pipe materials:

e 2250D PN 12.5 PE100 HDPE (720m)
e 3150D PN 12.5 PE100 HDPE (940m)
e 180 0D PN 12.5 PE100 HDPE (343m)

Additionally, a Pressure Reducing Valve (PRV) is located at the entrance to the Ayrburn Domain. Static
head pressures exceed the required maximum QLDC 90m in the vicinity of the Ayrburn Domain, which
necessitates pressure control below the maximum. The PRV has been integrated into the model, and
the network performance has been tested accordingly.

The proposed development connects to the existing DN 225 PVC QLDC water main at the intersection
of Speargrass Flat Road and Arrowtown-Lake Hayes Road, as illustrated in Figure B. Modelling has
been conducted up to specific points within the development, excluding off-takes from the bulk
potable supply, such as sprinkler reticulation. The proposed network has been tested against FW2 and
FW3 requirements as stipulated in the SNZ PAS 4509:2008 Firefighting Water Supplies Code of
Practice. The existing and proposed network layouts can be seen in Figure 1 and Figure 2, respectively.
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Figure 2: Existing QLDC Water Network

4. Modelling Methodology

As outlined in section 2.1 of this report, the purpose of this modelling is to provide an updated view
of the expected development demands and assess the proposed network based on the following
criteria:

1. Ensuring that the available firefighting flows meet the firefighting requirements in accordance
with SNZ PAS 4509:2008 "New Zealand Fire Fighting Service Fire Fighting Water Supplies Code
of Practice”.

2. Verifying that the minimum residual pressures at each connection are > 300kPa during peak
hour demand, as stipulated in the Queenstown Lakes District Council "Land Development and
Subdivision Code of Practice" 2015

5. Water Demands — Ayrburn Domain

CKL were tasked with determining the water demands for various facilities within the development.
The various water demands are discussed in the sections below.
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5.1 Ayrburn Domain

The design flows for Ayrburn Domain buildings were initially presented in the Fluent Solutions Water,
Wastewater, and Stormwater Infrastructure Assessment for Waterfall Park Hotel, dated 28 May 2018.
The water demand assessment has taken into account the capacity for a few small retail buildings and
the homestead building, in anticipation of future development. CKL have since provided assessments

to various buildings within the domain.

Design flows were calculated based on maximum occupancy rates (verified by Winton), and per capita

daily water demand sourced from AS/NZS 1547:2012, Table H4.

Cosgroves Fire Engineers provided the firefighting flow requirements. Irrigation is planned to operate

over a 24-hour timeframe. The water demand estimate is outlined in Table 1 below.

Table 1: Water Demand Summary

Ayrburn Domain
Dairy (Ice cream parlour) 1 48 15 0.72 0.01 6.6 0.06
Sub-Total 48 0.72 0.01 0.06
Bakehouse
Restaurant 1 240 20 4.8 0.06 6.6 0.37
Office space 1 24 35 0.84 0.01 6.6 0.06
Sub-Total 264 5.64 0.07 0.43
Annex Building/Stable
Restaurant 1 572 30 17.16 0.20 6.6 1.31
Bar & Lounge 1 52 20 1.04 0.01 6.6 0.08
Non-residential Staff 1 19 30 0.57 0.01 6.6 0.04
Sub-Total 643 18.77 0.22 1.43
Cart Shed (Deli) 1 96 20 1.92 0.02 6.6 0.15
Sub-Total 96 1.92 0.02 0.15
Burr Barr 1 52 20 1.04 0.01 6.6 0.08
Sub-Total 52 1.04 0.01 0.08
Homestead Building 1 504 30 15.12 0.18 6.6 1.16
Sub-Total 504 15.12 0.18 1.16
Barrel Room
Piano Room 1 60 30 1.8 0.02 6.6 0.14
Barrel Room 1 40 20 0.8 0.01 6.6 0.06
Non -residential staff 1 10 30 0.3 0.00 6.6 0.02
Sub-Total 110 2.9 0.03 0.22
Display Suite 1 10 30 0.3 0.003 6.6 0.02
Sub-Total 10 0.30 0.003 0.02
Future Capacity 75.99 0.880 6.6 5.80
Sub-Total 0 75.99 0.88 5.80
Sub Total (Domestic) 122.4 14 9.4
Add Irrigation Demand 1.6
Total (Domestic + Irrigation) 11.0
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5.2 Fire Flows

In compliance with SNZ PAS 5409:2008 New Zealand Fire Service Firefighting Water Supplies Code of
Practice, fire flows must be maintained with a minimum residual pressure of 10m coincidental with
60% of peak day demand. It is also required to account for the additional water demand generated by
the sprinkler systems during a fire event.

The sprinkler flow rates are contingent on the specific design of the sprinkler system and the
protection requirements for the type of building involved. To integrate sprinkler flow into the model,
the necessary sprinkler flow rate is added to the peak hour demand at appropriate points within the
network. This method ensures that the water network is capable of supplying both domestic water
demands and the heightened demand resulting from the activation of sprinkler systems during a fire
event.

When assessing the network's performance under these circumstances, it is critical to verify that the
minimum residual pressure requirements (10m as per SNZ PAS 5409:2008) remain satisfied, when also
accounting for the added sprinkler flow demand. By doing so, it can be confirmed that the water
network is able to provide adequate pressure and flow for both domestic use and fire protection,
adhering to the relevant standards and codes. Table 2 below indicates the various FW ratings (Fire
flows) and sprinkler flows for each building within the Ayrburn Domain.

Table 2: Fire Demand Ayrburn Domain

Dairy (lIce cream FW3 25 ) N/A 50
parlour)
Bakehouse FW2 12.5 2 13.3 38.3
Annex Building/Stable FW2 12.5 2 20 45
Cart Shed (Deli) FW2 12.5 2 25 50
Burr Barr FW3 25 2 N/A 50
Barrel Room FW3 25 2 N/A 50
Display Suite FW3 25 2 N/A 50
Homestead Building FW2 12.5 2 13.3 38.3
Future Capacity FW3 25 2 N/A 50

6. Water Demands - Waterfall Park

6.1 Waterfall Park

CKL Ltd have undertaken a water and wastewater demand assessment Waterfall Park Developments
Ltd (WPDL) for the proposed Waterfall Park later living development (Northbrook Arrowtown). The
assessment analysed the potential change in peak water demand due to the proposed shift from the
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Hotel Consent (peak water consumption of 18.9l/s) to the retirement village. The assessment
considered factors such as proposed occupancy, potable water demand, irrigation requirements,
minimum pressure requirements, firefighting requirements, and available capacity of the existing
QLDC water network. The analysis did not include internal water reticulation, as it was to be covered
under detailed design.

The retirement village's water demand differs from typical residential subdivisions, requiring a more
conservative per capita usage rate. The QLDC COP 2020 suggests a 700 |/p/d usage rate for residential
subdivisions, but a more realistic rate of 250 |/p/d was adopted for Waterfall Park. A peak factor of
6.6 (QLDC COP) was assumed for most facilities, with a higher peak factor of 10 deemed appropriate
for specific facilities, including the wellness centre, pool, gym, yoga, laundry, and boutique hotel spa.
Building occupancy rates and staff numbers were derived from Woods Bagot's data and averages from
similar retirement villages.

The water demand estimate is outlined in Table 3 below.

Table 3: Domestic Demand Waterfall Park

Northbrook Waterfall Park Retirement Village

Building A - Arrivals &

Amenities

Café / Lounge 1 250 20 5 0.06 6.6 0.38

Wellness Centre - Pool, 1 200 40 8 0.09 10 0.93

gym, yoga

Visitors 1 50 125 6.25 0.07 6.6 0.48

Cinema 1 50 40 2 0.02 6.6 0.15

Library 1 50 40 2 0.02 6.6 0.15

Non -residential staff 1 25 30 0.75 0.01 6.6 0.06
Sub-total 2.15

Building B - Care & Services

Apartments

Care Units 1 Bed 23 1 250 5.75 0.07 6.6 0.44

One Bedroom LtO 10 13 250 3.25 0.04 6.6 0.25

Apartments

Two Bedroom LtO 3 1.3 250 0.975 0.01 6.6 0.07

Apartments

Serviced Apartments 1 Bed 10 13 250 3.25 0.04 6.6 0.25

Serviced Apartments 2 Bed 2 1.3 250 0.65 0.01 6.6 0.05

Kitchen 1 7 30 0.21 0.00 6.6 0.02

Laundry 1 50 0.2 0.00 10 0.02

Residential Staff 1 25 50 1.25 0.01 6.6 0.10
Sub-total 1.19
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Building C - Residential
Two Bedroom LtO 44 1.3 250 14.3 0.17 6.6 1.09
Apartments
Three Bedroom LtO 5 13 250 1,625 0.02 6.6 0.12
Apartments
Sub-total 1.22
Building D - Residential
Two Bedroom LtO 50 1.3 250 16.25 0.19 6.6 1.24
Apartments
Three Bedroom LtO 10 13 250 3.25 0.04 6.6 0.25
Apartments
Sub-total 1.49
Building E - Residential
Two Bedroom LtO 24 1.3 250 7.8 0.09 6.6 0.60
Apartments
Three Bedroom LtO 15 1.3 250 4.875 0.06 6.6 0.37
Apartments
Sub-total 0.97
Building F - Boutique Hotel
& Spa
Hotel Room 16 2 250 8 0.09 6.6 0.61
Spa 1 64 40 2.56 0.03 10 0.30
Non-residential Staff 1 10 30 0.3 0.00 6.6 0.02
Sub-total 0.93
Miscellaneous
Maintenance Shed 5 20 0.1 0.00 6.6 0.01
Workshop 15 20 0.3 0.00 6.6 0.02
Projects shed 1 15 20 0.3 0.00 6.6 0.02
Sub-total 0.05
Future Capacity 325.96 3.77 6.6 24.90
Sub Total (Domestic) 425.2 4.9 329
Add Irrigation Demand 1.1
Total (Domestic + Irrigation) 34.0

6.2 Fire Flows

a minimum of 12.5 I/sec flow from each hydrant according to SNZ PAS 4509:2008.

Cosgrove's preliminary assessment for Waterfall Park proposes an FW2 classification of 1500 L/min
with a residual towns mains pressure of 100 kPa, provided that all buildings are equipped with
sprinkler systems. The sprinkler system's demand is 1200 L/min at 400 kPa and 500 L/min at 550 kPa,
slightly exceeding the consented hotel's requirements due to the inclusion of additional parking
facilities in Building A. The maximum combined fire demand is 2700 L/min with residual towns' mains

pressures of 100 kPa for hydrants and between 400 kPa and 550 kPa for sprinklers.

The proposed development must adhere to specific firefighting and pressure demands, which include
a minimum residual peak hour pressure of 300 kPa and a maximum of 900 kPa as per QLDC COP 2020,
a 25 I/s flow within 270 m of each non-sprinklered residential dwelling for Class FW2 firefighting, and
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Mott MacDonald verified that the proposed development's operating pressures will fall within the
normal range (30m to 90m of residual head) established by QLDC COP 2020 until 2058 and that the
residential fire flow plus sprinkler fire flow can be supported with a residual pressure of 47m at RL
368m. The highest elevation that can be serviced for the residential development is 395m. Cosgrove's
confirmed the site's ability to be serviced with the required 2700 |/min flow rate at a residual pressure
of 47m. If flow or pressure is inadequate, supplementary storage tanks and/or booster pumps might
be necessary, but as discussed in section 10 of this report, it is expected that pressure and flow will
satisfy the required Level of Service (LOS).

Mott MacDonald's initial water network modelling considered fire demands and domestic peak
allowance, as mandated by SNZ PAS 4509:2008, making further modelling unnecessary. However, the
development's internal water network has since been modelled to design the reticulation and confirm
residual pressures for fire demands, offering increased certainty regarding the availability of pressure
and flow for the proposed development. The outcomes of this modelling have been discussed in
section 10 of this report.

7. Combined Domestic & Fire Water Demand

Table 4 presented below combines the domestic and firefighting water demand for the Ayrburn
Domain (section 5) and Waterfall Park (section 6) developments into a single summary table. This table
offers a detailed overview of the water demand requirements for each part of the development,
considering their unique features and the specific demands associated with domestic consumption
and firefighting needs. The data gathered was employed to effectively model the water network, to
confirm sufficiency of water supply for both sections of the development. The results of this water
network modelling are further explored in section 10 of this report.

Table 4: Combined Domestic + Fire Flows

Ayrburn Domain

Dairy (lce cream parlour) 0.06 FW3 50 N/A 50
Bakehouse 0.43 FW2 25 13.3 38.3
Annex Building/Stable 1.43 FW2 25 20 45
Cart Shed (Deli) 0.15 FW2 25 25 50
Burr Barr 0.08 FW3 50 N/A 50
Barrel Room 0.22 FW3 50 N/A 50
Display Suite 0.02 FW3 50 N/A 50
Homestead Building 1.16 FW2 25 13.3 38.3
Future Capacity (Ayrburn Domain) 5.80 FW3 50 N/A 50
Irrigation 1.6 NA

Sub-Total 11 NA

Waterfall Park

Building A - Arrivals & Amenities 2.15 FW2 25 20 45
Building B - Care & Services Apartments 1.19 FW2 25 20 45
Building C - Residential 1.22 FW2 25 20 45
Building D - Residential 1.49 FW2 25 20 45
Building E - Residential 0.97 FW2 25 20 45
Building F - Boutique Hotel & Spa 0.93 FW2 25 20 45
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Miscellaneous 0.05 FW2 25 20 45
Future Capacity (Waterfall Park) 24.9 FW2 25 20 45
Irrigation 11 NA

Sub-Total 34 NA

TOTAL | 45 |

Table 4 presents the figures that were utilized as a base to model the water network in EPANET for
both the Ayrburn Domain and Waterfall Park developments. For the Ayrburn Domain, a maximum
flow rate of 61 I/s was calculated, which comprises 50 |/s for fire hydrant demand and 11 I/s for peak
hour domestic demand. Similarly, for the Waterfall Park, a maximum flow rate of 79 I/s was
determined, consisting of 45 |/s for fire hydrant and sprinkler demand and 34 |/s for peak hour
domestic demand. These figures include the water demand for future capacity and irrigation
purposes.

It is however noted that only 60% of the Peak Water Demand was used to model the network in
EPANET in line with the requirements of NZS PAS 4509:2008. This is further clarified in section 9 of
this report.

The EPANET model incorporated these flow rates to simulate FW2 and FW3 scenarios, which are
further explored in section 10 of this report. It is important to note that the total ultimate domestic
flow will not exceed the consented 45 |/s during normal operations; however, it will surpass this
threshold during firefighting scenarios. The EPANET model's results help in understanding the water
network's capacity to meet the water demand under various conditions and ensure the adequate
provision of water supply for both developments.

8. Pressure and Flow Testing of Existing Water Network

8.1 Scope of Work

In this section of the report, the scope of work for pressure and flow testing for the proposed
development is discussed. An email was sent to Detection Services South Island Ltd, outlining the
requirements and methodology for the testing process, based on the guidelines in Appendix G of SNZ
PAS 4509:2008.

Appendix G of SNZ PAS 4509:2008 specifies the following requirements for pressure and flow testing:

1. Testing must be conducted during peak demand periods to simulate real-world conditions and
obtain accurate results. Testing was conducted on the 3 April 2023 between 10:51am and
11:46 am.

2. Measurements should be taken at both flowing and non-flowing hydrants to determine static
and residual pressures. Results are summarised in section 8.2 of this report.

3. The test should involve at least two hydrants to simulate simultaneous fire demand. Two
hydrants within the Ayrburn Domain were discharged and residual pressures throughout the
development were recorded.

Document Set ID: 7654149
Version: 1, Version Date: 14/06/2023



479

Queenstown Waterfall Park

4. The distance between the flowing hydrants and the pressure hydrant should be recorded. This
has been documented in section 8.2.

5. Water main diameter and the approximate vertical height difference between the flowing and
pressure hydrants must be noted. This has been documented in section 8.2.

6. The flow rate and pressure readings should be recorded at specified intervals, such as every
500 L/min, to obtain a comprehensive understanding of the system performance. This has
been documented in section 8.2.

7. Results should be analyzed and compared against relevant standards and guidelines to
determine if the water supply system meets the required performance criteria. This has been
documented in section 8.2 and further analyses given in section 10 of this report.

Following these guidelines, the development was tested against both FW3 and FW2 requirements.

The pressure and flow testing ensured that the proposed development's water supply infrastructure
met the necessary standards and requirements for both domestic consumption and firefighting
purposes. The results of this testing provided valuable input for the water network modelling and
design, as discussed further in section 10 of this report.

8.2 Results

Figure 1 below shows the layout and location of the tested hydrants.

The 2 hydrants within the Ayrburn Domain, “Fire Flow Test Site 1” and “Fire Flow Test Site 2” were
discharged simultaneously over various flow rates and the residual pressures at FH (CH805) and FH
(CH460) were recorded over the testing duration. A graphical representation of this data can be found
in Figures 3 and 4 below.

A third hydrant was meant to have been tested for its corresponding residual pressure however, this
hydrant has not yet been installed and therefore could not be tested. For this reason, we have relied
on the EPANET model to determine the residual pressure within the Ayrburn Domain. This is further
discussed under section 10.1.1.1 of this report.

CKL have analysed data provided by Detection Services South Island Ltd and our analysis is discussed
further below. Raw Data can be found in Annexure C.
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Figure 3: Hydrant Locations

Figure 2 presents an expanded view of the associated decrease in residual pressure at hydrant
FH (CH460) during the simultaneous discharge of the two hydrants within the Ayrburn Domain.
Throughout the testing, the residual pressure at FH (CH805) did not fall below 826 kPa or 82.6m of
residual head, while FH (CH460) maintained a minimum residual pressure of 791 kPa or 79.1m of
residual head. The observed flow rates ranged from a minimum of 500 L/min to a maximum of 2,235
L/min per hydrant. The raw data is available in Annexure C. Notably, at 11:24:35 am, the flow rates of
the two discharging hydrants converged at approximately 1500 L/min per hydrant, with corresponding
residual pressures at FH (CH805) and FH (CH460) measuring 892 kPa and 815 kPa, respectively.

The results indicate residual pressures are well above the required 100 kPa for hydrants and between
400 kPa and 550 kPa for sprinklers mentioned in section 6.3 of this report with flow rates in excess of
3000 Ipm (FW3 — 2 hydrants discharging at max 1500 |/m each).
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Figure 7: Arrowtown-Lake Hayes Rd and Speargrass Flat Rd Intersection

Figure 8: Proposed Development Connection Point

9. Explanation of the EPANET model

The EPANET model is designed to simulate water distribution networks and provides output data that
includes flow rates, velocities, frictional losses and pressures. The model also calculates the minimum
and maximum pressures at each node in the network.

Two scenarios were each modelled for the Ayrburn Domain and the Waterfall Park namely for an FW2
and FW 3 scenario. In compliance with SNZ PAS 5409:2008 New Zealand Fire Service Firefighting Water
Supplies Code of Practice, fire flows must be maintained with a minimum residual pressure of 100Kpa
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at 60% of peak day demand. Two hydrants within the Waterfall Park area and two hydrants within the
Ayrburn Domain were selected to discharge at the required flow rates. Sprinkler flows for FW2 were
then assigned to nodes in close proximity.

9.1 Scenario A: Peak Daily Flow -Domestic Flow Only

(No hydrants or sprinklers discharging)
100% of Peak Domestic Flow = 45I/s

9.2 Scenario B: Ayrburn Domain - FW 2

(2 Hydrants discharging in the Ayrburn Domain @ 12.5 I/s each + Sprinkler Flow)

e Ayrburn Domain: 60% of PDF (11 I/s) + FW2 (25 I/s) + Sprinkler Flow @ 25 1/s = 56.6 |/s
e  Waterfall Park: 60% of PDF (34 I/s) = 20.4 /s
e Total=771/s

9.3 Scenario C: Ayrburn Domain - FW 3

(2 Hydrants discharging in the Ayrburn Domain @ 25 I/s each)

e Ayrburn Domain: 60% of PDF (11 I/s) + FW3 (50I/s) = 56.6 I/s
e  Waterfall Park: 60% of PDF (34 1/s) = 20.4 /s
e Total=77l/s

9.4 Scenario D: Waterfall Park - FW 2

(2 Hydrants discharging in the Waterfall Park @ 12.5 |/s each + Sprinkler Flow)

e Ayrburn Domain: 60% of PDF (11 1/s) =6.6 /s
e  Waterfall Park: 60% of PDF (34 |/s) + FW2 (25l/s) + Sprinkler Flow (20l/s) = 65.4 |/s
e Total=721/s

9.5 Scenario E: Waterfall Park - FW 3

(2 Hydrants discharging in the Waterfall Park @ 25 |/s each)

e Ayrburn Domain: 60% of PDF (11 1/s)=6.61/s
e  Waterfall Park: 60% of PDF (34 I/s) + FW3 (50I/s) = 70.4 I/s
e Total=771/s

10.Model Output

In the context of water distribution systems, it is essential to consider several key parameters to
ensure the proper functioning of the system. These parameters include velocities, unit headloss, and
residual pressures during both normal operation and fire flow scenarios.
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Velocities within the distribution system should be maintained within an acceptable range (less than
2m/s) to prevent issues such as water hammer or excessive wear on the pipeline infrastructure. Unit
headloss is another critical factor, as it affects the overall efficiency of the system and the energy
required to transport water through the network. Minimizing head losses ensures that the system
operates effectively and with reduced energy consumption (between 3m/km and 5m/km).

Residual pressures play a crucial role in determining the overall performance of the water distribution
system. During normal operation, a minimum residual pressure of 300 kPa is typically required to
guarantee adequate water supply and pressure for the end-users in terms of the QLDC guidelines. In
fire flow scenarios, the system must maintain a minimum residual pressure of 100 kPa to ensure that
firefighting efforts are not hindered due to inadequate water pressure in terms of NZS PAS 4509.

The following scenarios all assume the PRV at the entrance to the Ayrburn domain is set to a maximum
limit of 750Kpa. This has been confirmed by Fluent who undertook the initial design.

10.1 Scenario A: Peak Daily Flow - Domestic Flow Only

In compliance with the Queenstown Lakes District Council guidelines, we confirm that all key
parameters relating to residual pressures, velocities, and unit headloss for domestic flows have been
met in the design of the water distribution system for the development. Our engineering analysis and
simulations have demonstrated that the system consistently maintains the required minimum residual
pressures of 100 kPa during fire flows and 300 kPa during normal operation, ensuring adequate water
supply and pressure for all end-users. Additionally, the velocities within the distribution network have
been maintained within acceptable ranges, not exceeding 2.0 meters per second, mitigating the risk
of water hammer or excessive wear on the pipeline infrastructure. The unit headloss values have been
optimized to stay below 10 m/km, enhancing the system's overall efficiency and minimizing energy
consumption. By adhering to these critical requirements set forth by the Queenstown Lakes District
Council, we have ensured the reliability, safety, and effectiveness of the water distribution system for
the entire development.

10.2  Scenario B: Ayrburn Domain - FW 2

In compliance with the Queenstown Lakes District Council guidelines and NZS PAS 4509, we can
confirm that all key parameters concerning residual pressures, velocities, and unit headloss for
domestic and firefighting flows under an FW2 scenario within the Ayrburn Domain have been
successfully met in the design of the water distribution system for the development. The test results
indicate a minimum residual pressure of 637 kPa and a maximum of 928 kPa in the development,
ensuring sufficient water supply and pressure for all users during both normal operations and
emergency situations. The residual pressure at the sprinkler room is approximately 669 Kpa which is
consistent with Fluent’s residual pressure of approximately 600 Kpa in their 2021 report (Annexure E).

Additionally, the maximum velocity achieved in the Ayrburn Domain's 180mm diameter supply line
was 3.2 m/s, and the maximum unit headloss was 46.32 m/km. In accordance with NZS PAS 4509, the
flow rate requirements for firefighting have also been met. Although these parameters exceed the
requirements set forth by the Queenstown Lakes District Council guidelines, discussions with Fluent
have led to an agreement that the overall system efficiency and water hammer concerns will not be
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adversely affected, as these conditions only occur under firefighting scenarios. Velocities and unit
headloss elsewhere in the development are within an acceptable level of service.

10.3  Scenario C: Ayrburn Domain - FW 3

In line with Section 10.2, we can confirm that the design of the water distribution system for the
development effectively meets the requirements set forth by the Queenstown Lakes District Council
guidelines and NZS PAS 4509. This includes fulfilling all essential parameters related to residual
pressures, velocities, and unit headloss for domestic and firefighting flows under an FW3 scenario
within the Ayrburn Domain. The residual pressure at the sprinkler room is approximately 659 Kpa.

10.4 Scenario D: Waterfall Park - FW 2

In accordance with the Queenstown Lakes District Council guidelines and NZS PAS 4509, we can verify
that the design of the water distribution system for the development successfully addresses all
essential parameters related to residual pressures, velocities, and unit headloss for domestic and
firefighting flows under an FW2 scenario within Waterfall Park. The test results demonstrate a
minimum residual pressure of 607 kPa and a maximum of 932 kPa, ensuring an adequate water supply
and pressure for all users during both regular operations and emergency situations. Even when
accounting for a sprinkler discharging at 20 I/s and two hydrants at 12.5 I/s each, the 550 kPa
requirement discussed in section 6.2 has been satisfied.

10.5 Scenario E: Waterfall Park - FW 3

In line with Section 10.4, we can confirm that the design of the water distribution system for the
development effectively meets the requirements set forth by the Queenstown Lakes District Council
guidelines and NZS PAS 4509. This includes fulfilling all essential parameters related to residual
pressures, velocities, and unit head loss for domestic and firefighting flows under an FW3 scenario
within the Waterfall Park. Refer to Table 5 for a summary of EPANET results.

Table 5: Summary of EPANET Results

Residual Head Unit Headloss

Fire Flow Scenarios (m) Velocity (m/s) (m/km)
Min Max Min Max Min Max

Scenario A: Peak Daily Flow -Domestic Flow

Only 67.16 95.23 0.01 0.8 0.01 17.25
Scenario B: Ayrburn Domain - FW 2 63.77 92.77 0.01 3.2 0.01 46.32
Scenario C: Ayrburn Domain - FW 3 63.56 92.77 0.01 3.2 0.01 46.32
Scenario D: Waterfall Park - FW 2 60.74 93.23 0.01 1.76 0.01 38.37
Scenario E: Waterfall Park - FW 3 59.06 92.77 0.01 1.93 0.01 46.35
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11.Visualization of the results:

11.1  Scenario A: Peak Daily Flow - Domestic Flow Only

Figure 10: Residual Pressure Figure 9: Velocity

Figure 11: Unit Headloss Figure 12: Diameters

11.2  Scenario B: Ayrburn Domain - FW 2

Figure 15: Velocity Figure 14: Residual Pressure

Figure 16: Diameters Figure 13: Unit Headloss
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11.3  Scenario C: Ayrburn Domain - FW 3

Figure 19: Residual Pressure Figure 18: Velocities

Figure 20: Unit Headloss Figure 21: Diameters

11.4 Scenario D: Waterfall Park - FW 2

Figure 23: Residual Pressure Figure 22:Velocities

Figure 24: Unit Headloss Figure 25: Diameters
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11.5 Scenario E: Waterfall Park - FW 3

Figure 26: Residual Pressure Figure 29: Velocities

Figure 28: Unit Headloss Figure 27: Diameters

12.Key findings and observations:

This report presents the results of pressure and flow testing for the proposed development, carried
out in accordance with Appendix G of SNZ PAS 4509:2008 guidelines. The testing process was
conducted on April 3,2023, between 10:51 am and 11:46 am, ensuring accurate real-world conditions.
The analysis shows that the water distribution system's design successfully meets the essential
parameters related to residual pressures, velocities, and unit headloss for domestic and firefighting
flows under both FW2 and FW3 scenarios within the Ayrburn Domain and Waterfall Park.

The water distribution system's design effectively maintains required minimum residual pressures
during normal operation (300 kPa) and fire flow scenarios (100 kPa), providing an adequate water
supply and pressure for all users. Velocities within the distribution network are maintained within
acceptable ranges, minimising the risk of water hammer or excessive wear on the pipeline
infrastructure. Furthermore, the unit headloss values have been optimized, enhancing the system's
overall efficiency and minimizing energy consumption.

The results of the pressure and flow testing provide valuable input for the water network modelling
and design, ensuring the reliability, safety, and effectiveness of the water distribution system for the
entire development.
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It should also be noted that Oceana Protection Services will carry out additional pressure and flow
testing before commissioning the sprinkler systems within the Ayrburn Domain. Holmes will be
responsible for designing the sprinkler system for Waterfall Park and will conduct similar testing
before commissioning.

13.Conclusion:

In conclusion, this report has provided a comprehensive analysis of the pressure and flow testing for
the proposed development, adhering to the guidelines set forth in Appendix G of SNZ PAS 4509:2008.
The results demonstrate that the water supply infrastructure meets the required standards and
criteria for both domestic consumption and firefighting purposes. The EPANET model simulations for
various scenarios have shown that the water distribution system's design effectively addresses
essential parameters such as residual pressures, velocities, and unit headloss, ensuring the reliability,
safety, and effectiveness of the system for the entire development. Furthermore, it is noted that
Oceana Protection Services and Holmes will conduct additional pressure and flow testing for the
Ayrburn Domain and Waterfall Park, respectively, before commissioning their respective sprinkler
systems. This thorough approach will ensure that the water supply infrastructure is well-prepared to
meet the needs of the development and its residents in both normal operations and emergency
situations.

14.Recommendations for future actions:

Regular Monitoring and Maintenance to ensure the long-term efficiency and reliability of the water
supply infrastructure, it is essential to establish a regular monitoring and maintenance schedule. This
will help identify and address any potential issues or inefficiencies in the system proactively.

Expansion and upgrades as the development grows and evolves, it is crucial to revisit the water supply
infrastructure design periodically to assess its capacity to accommodate additional demand. This may
involve expansion or upgrading of the existing infrastructure to ensure it continues to meet the needs
of the community.

Implementing water conservation initiatives, such as promoting water-efficient appliances, rainwater
harvesting, and greywater recycling, can help to reduce overall demand on the water supply
infrastructure. This will contribute to the sustainability and resilience of the development in the long
run. The PRV setting should be set to ensure fire and sprinkler pressure requirements are met but also
not excessive in order to minimise water losses within the development.

15.Appendices:
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16.Annexure A

EPANET Junction Output
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17.Annexure B

EPANET Pipe Output
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Network Table -
Links

Scenario A: Peak Daily Flow -

Domestic Flow Only

Scenario B: Ayrburn Domain - FW  Scenario C: Ayrburn Domain -

‘Waterfall Park EPANET Output

B

FW3

Scenario D: Waterfall Park -

FW2

CKL-A20254

Scenario E: Waterfall Park - FW 3

Diameter Velocity Unit Headloss Velocity Unit Headloss  Velocity Unit Headloss Velocity Unit Headloss ~ Velocity Unit Headloss
Link ID m/km m/s m/km m/s m/km m/km m/s m/km
Pipe p214 X .| . X . .| X
| Pipe p215 1911 0.24 0.33 0.14 0.13 0.14 0.13 171 18 1.89 14.13
Pipe p216 191.1 0.24 0.33 0.14 0.13 0.14 0.13 171 118 1.89 14.13
Pipe p218 191.1 0.24 0.33 0.14 0.14 0.14 0.14 171 118 1.89 14.13
Pipe p219 1911 0.24 0.33 0.14 0.13 0.14 0.13 171 118 1.89 14.13
Pipe p220 1911 0.24 0.33 0.14 0.13 0.14 0.13 128 6.85 1.02 45
Pipe p221 191.1 0.24 0.33 0.14 0.13 0.14 0.13 1.28 6.85 1.02 4.5
Pipe p222 191.1 0.2 0.24 0.12 0.1 0.12 0.1 0.56 15 0.99 43
Pipe p223 1911 0.2 0.24 0.12 0.1 0.12 0.1 0.56 149 0.99 43
| Pipe p225 1911 0.16 0.15 0.09 0.06 0.09 0.06 0.53 137 0.97 41
Pipe p227 191.1 0.1 0.08 0.06 0.03 0.06 0.03 0.5 123 0.93 3.86
Pipe p228 191.1 0.1 0.08 0.06 0.03 0.06 0.03 0.5 123 0.93 3.86
Pipe p231 1911 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.02
Pipe p232 191.1 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.02
Pipe p233 191.1 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.01
Pipe p234 191.1 0.07 0.04 0.04 0.01 0.04 0.01 0.04 0.01 0.04 0.02
Pipe p235 1911 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.02
Pipe p236 191.1 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.02
Pipe p237 191.1 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.02
| Pipe p238 191.1 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.02
Pipe p239 1911 0.03 0.01 0.02 0 0.02 0 0.02 0 0.02 0
Pipe p245 63 0.69 8.62 0.41 3.45 0.41 3.45 0.41 3.46 0.41 3.46
Pipe p251 50 0.62 9.52 0.37 3.82 0.37 3.82 0.37 3.82 0.37 3.82
Pipe p252 50 0.76 13.63 0.45 543 0.45 543 0.45 5.43 0.45 5.43
Pipe p253 50 0.49 6.32 0.3 2.55 03 2.55 0.3 2.55 0.3 255
ipe FH_D_New 191.1 0.03 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01
Pipe p255 152.8 0.09 0.07 142 10.84 0.05 0.03 0.05 0.03 0.05 0.03
| Pipe p261 50 0.01 0.01 0.01 0 0.01 0 0.01 0.01 0.01 0
Pipe p263 152.8 0.6 2.23 3.08 46.27 3.08 46.27 0.36 0.9 0.36 0.89
Pipe 18 191.1 0.07 0.04 0.04 0.02 0.04 0.02 0.04 0.02 0.04 0.02
Pipe 19 191.1 0.1 0.08 0.06 0.03 0.06 0.03 0.06 0.03 0.06 0.03
Pipe 21 1911 0.1 0.08 0.06 0.03 0.06 0.03 0.5 123 0.93 3.86
Pipe 22 1911 0.16 0.15 0.09 0.06 0.09 0.06 0.53 137 0.97 41
Pipe 23 191.1 0.16 0.15 0.09 0.06 0.09 0.06 0.53 137 0.97 4.1
| Pipe24 191.1 0.2 0.24 0.12 0.1 0.12 0.1 0.56 149 0.99 43
Pipe 25 50 0.61 9.11 0.36 3.64 0.36 3.64 0.36 3.64 0.36 3.64
Pipe 47 191.1 0.24 0.33 0.14 0.13 0.14 0.13 171 118 1.89 14.12
Pipe 48 191.1 0.24 0.33 0.14 0.13 0.14 0.13 171 118 1.89 14.13
Pipe 49 191.1 0.32 0.54 0.19 0.21 0.19 0.21 1.76 12.38 1.93 14.76
Pipe 50 1911 0.32 0.54 0.19 0.22 0.19 0.22 176 12.39 193 14.76
Pipe 52 152.8 0.49 1.59 0.98 5.51 1.66 14.56 0.3 0.65 0.3 0.65
Pipe 53 152.8 0.49 161 0.98 5.5 1.66 1459 0.3 0.63 0.3 0.63
Pipe 54 152.8 0.49 159 0.98 5.51 1.66 1457 0.3 0.64 0.3 0.64
| Pipe 55 152.8 0.49 1.59 0.98 5.51 166 14.56 0.3 0.64 0.3 0.64
Pipe 58 152.8 0.59 221 3.08 46.21 3.08 46.21 0.36 0.88 0.36 0.88
Pipe 59 152.8 0.6 2.2 3.08 46.31 3.08 46.31 0.36 0.88 0.36 0.88
Pipe 60 152.8 0.6 2.23 3.08 46.27 3.08 46.27 0.36 0.9 0.36 0.9
Pipe 61 152.8 0.6 2.23 3.08 46.28 3.08 46.28 0.36 0.89 0.36 0.89
Pipe 62 152.8 0.58 211 3.08 46.04 3.08 46.04 0.35 0.89 0.35 0.89
Pipe 63 152.8 0.58 2.1 2.39 28.75 171 15.45 0.35 0.86 0.35 0.86
Pipe 64 152.8 0.49 16 0.98 5.51 1.66 14.55 0.3 0.62 0.3 0.62
| Pipe 65 267.9 0.6 116 0.36 0.47 0.36 0.47 116 3.83 125 44
Pipe 66 267.9 0.8 193 137 5.16 137 5.16 1.28 457 137 5.16
Pipe 67 152.8 0.6 223 3.08 46.28 3.08 46.28 0.36 0.89 0.36 0.89
Pipe 68 267.9 0.8 193 137 5.18 137 5.18 128 458 137 5.18
Pipe 69 267.9 0.8 193 137 5.18 137 5.18 128 458 137 5.18
Pipe 87 152.8 0.6 223 3.08 46.27 3.08 46.27 0.36 0.88 0.36 0.88
Pipe 89 152.8 0.6 221 3.08 46.27 3.08 46.27 0.36 0.92 0.36 0.92
Pipe 90 152.8 0.6 2.24 3.08 46.27 3.08 46.27 0.36 0.9 0.36 0.9
| Pipe 91 152.8 0.6 2.23 3.08 46.27 3.08 46.27 0.36 0.88 0.36 0.88
Pipe 92 225 0.23 0.25 0.14 0.09 0.14 0.09 127 5.55 139 6.63
Pipe 3 267.9 0.8 193 137 5.18 137 5.18 1.28 458 1.37 5.18
Pipe 4 267.9 0.6 116 0.36 0.46 0.36 0.46 116 3.84 125 4.39
Pipe 5 267.9 0.16 1.25 0.1 0.45 0.1 0.45 0.89 3837 0.98 46.35
glve Ayrburn_PRV 150 0.62 17.25 3.2 14 32 14 0.37 15.03 0.37 14.52
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18.Annexure C

Pressure & Flow Raw Data
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883.41
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889.89
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883.41
883.17
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Mott MacDonald Modelling
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The table below summarises the maximum head losses in the existing 235mm ID
pipe along Arrowtown Lake Hayes Rd and the minimum pressure forecasted at the
supply point, before and after the proposed development:

Table 5 - Minimum Pressure at Supply Point

Demand Min pressure before  Min pressure after  Pressure drop (m)
development (m) development (m)

Current Peak Day 89.5 83.1 6.4

2028 Peak Day 89.2 82.2 7.0

2058 Peak Day 88.2 80.2 8.0

Table 6 - Maximum Head Losses in 235mm ID Pipe

Demand Max head losses Max head losses Head losses
before development after development increase

(m/km) (m/km) (m/km)

Current Peak Day 0.4 6.0 5.6
2028 Peak Day 0.6 6.6 6.0
2058 Peak Day 1.1 7.8 6.7

As shown in the pictures and above tables, the proposed development is predicted
to have a noticeable impact on the remaining of the water network with a maximum
pressure drop of 8.0m. Pressures are generally high along Arrowtown Lake Hayes
Rd and Speargrass Flat Rd, so pressure remains well above the recommended
LOS in this area, for current and future scenarios. However, pressures below the
recommended LOS are predicted in the properties located in the elevated areas of
Slope Hill Rd and Threewood Rd. This is an existing LOS issue that needs to be
addressed.

Head losses are predicted to increase by up to 6.7m/km reaching 7.8m/km in the
235mm (ID) along Arrowtown Lake Hayes Rd due to the additional demand. The
predicted head losses exceed the recommended LOS, 5m/km. This LOS issue
needs to be addressed.

5 Conclusions and Recommendations

Demand from the proposed Waterfall Park development has been added to the
network for the current, future 2028 and 2058 peak day models to determine if
suitable levels of service could be obtained.

Levels of service are expected to be met in terms of minimum pressure and head
losses in the proposed development, however pressures higher than the
recommended LOS are predicted in areas below 349m. The model predicts that
fireflow requirements (FW2 — 25l/s and 16.6l/s sprinklers flow) can be provided with
a residual pressure of 47m at RL 368m, for current and future scenarios. The
highest elevation that would be serviceable for the residential development is 395m.

The system performance in the remaining of the network has been verified. The
proposed development is predicted to cause a maximum pressure drop of 8m at the
connection point. Since pressures are high in this area recommended LOS can still
be met in terms of pressure. However, pressures dropping to zero are predicted in
2058 in properties located in the elevated areas of Slope Hill Rd and Threewood Rd
due to the additional demand. These areas already experience pressures below the
recommended LOS, the additional demand causes the pressure to deteriorate even
further.

Maximum head losses greater than 5 m/km are predicted along Arrowtown Lake
Hayes Rd for all scenarios. This system performance issue is related to the
additional demand, the proposed development impact needs to be mitigated.
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Fluent Report 2021
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1.0 Executive Summary

This report covers a high level three-waters infrastructure overview of the proposed Ayrburn
Domain Extension. It finds that all infrastructure requirements for the development can be
met by existing and proposed new services.

Wastewater servicing will be met by internal gravity sewer networks that will run to the
Ayrburn Domain pump station which then pumps via a rising main to the main Waterfall Park
Wastewater Pumping Station (RM 180854). An existing wastewater rising main along Ayr
Avenue will convey wastewater from the main Waterfall Park wastewater pumping station to
the connection point with the existing sewer reticulation on Arrowtown-Lake Hayes Road.
Due to the development staging, Ayrburn Domain is proposed to be constructed prior to
construction of the main Waterfall Park wastewater pumping station. If required due to
timing, an alternative route to the existing rising main will be used for the Ayrburn Domain
Extension buildings until the main Waterfall Park wastewater pumping station is constructed.
This alternative route is as approved under EA180584.04.

Water demand can be met by gravity supply from the Lake Hayes scheme via an existing
main on Ayr Avenue and an existing connection from this main to the Ayrburn Domain
development area.

Waterfall Park Developments Ltd — Ayrburn Domain Extension
Water Supply and Wastewater Infrastructure Assessment Page 1 of 18
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4.0 Wastewater

41 Wastewater Collection and Conveyance System Design

The design, sizing, and layout of the wastewater collection and conveyance network to
service the proposed Ayrburn Domain extension is related to the population served, the
facilities to be provided, and the capacity of the existing QLDC wastewater network. The
following aspects have been investigated to assess wastewater collection and conveyance

requirements:

. Population (i.e.: the number of patrons of the other proposed facilities);

. Wastewater production — both peak wet weather and peak dry weather;

" Capacity of the existing QLDC infrastructure to convey the wastewater loads; and

. Wastewater pumping requirements.

4.2 Wastewater Flows

The following wastewater design flows have been established for the proposed Ayrburn

Domain development as shown in Table 4.1 below.

Table 4.1: Wastewater Design Flows

Average Per -
. X Dail Dry Weather Peak Wet
Max No. of | Capita Daily v y ) Peak Dry |Wet Weather
No. of Wastewater | Diurnal . Weather
Lo People / | Wastewater . N Weather Peaking
Facilities e ; Production | Peaking Wastewater
Facility / Day| Production 3/d Factor Flow (L/s) Factor Flow (Lis}
(Lip/d) (i)
Ayrburn Domain - Stables Bar & Lounge (Previously consented RM180584)
Restaurant 1 572 30 17.2 25 0.5 2 0.99
Bar 1 52 20 1.0 25 0.03 2 0.06
Non-residential Staff 1 19 30 0.6 25 0.02 2 0.03
Sub Total 18.8 0.5 1.1
Ayrburn Domain - Consented Change of Use (RM210591 s95)
Cart Shed 1 96 20 1.9 25 0.06 2 0.11
Dairy 1 48 15 0.7 25 0.02 2 0.04
Sub Total 2.6 0.1 0.2
Ayrburn Extension - Additional Facilities
The Bakehouse 1 240 20 4.8 25 0.14 0.28
The Bakehouse 1 24 35 0.8 25 0.02 0.05
(office space)
Homestead 1 504 30 15.1 25 0.44 0.88
Future Capacity 1 350 30 10.5 25 0.30 0.61
Non residential staff 1 40 30 1.2 25 0.03 0.07
Outdoor Events 1 500 0 0.0 25 0.00 0.00
Sub Total 32.5 0.9 1.9
| Total for Ayrburn Domain 53.9 1.6 3.1
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The building occupancies in Table 4.1 above reflect maximum estimated daily wastewater
production. For the purpose of a conservative wastewater assessment this takes into
consideration the operating hours of these facilities, estimated to be between

12-16 hours each per day.

Average dry weather design flows are estimated to be 15-30 litres per person per day (I/p/d)
based on AS/NZS 1547:2012, depending on the type of services provided.

A peaking factor of 2.5 for the dry weather diurnal and a dilution / infiltration factor of 2 for
wet weather has been applied.

Outdoor events will be organised with a provision of portable toilets, which will be emptied off
site. These events will have no impact on the wastewater network.

4.3 Existing Infrastructure

A 160 OD PE100 PN12.5 wastewater rising main has been installed along Ayr Avenue
under RM180584. The connection of the new rising main to the Arrowtown-Lake Hayes
Road wastewater trunk main has also been installed (RM180584).

The proposed Waterfall Park Wastewater Pump Station (WP WWPS) will pump wastewater
flows from the Waterfall Park and Ayrburn development area into the 160 OD PE100 PN12.5
main, as assessed in RM180584. The previously consented Ayrburn Domain buildings also
convey wastewater to the WP WWPS via a 63 OD PE100 PN12.5 main, which has already
been approved and installed. A small pump station (Ayrburn Domain WWPS) will be
installed to convey the flows from Ayrburn Domain to the WP WWPS. Engineering
Acceptance has been obtained for the Ayrburn Domain WWPS (refer RM180584.EA.00.04).
The Ayrburn Domain WWPS has not been installed to date however the previously
consented Ayrburn Domain buildings are currently under construction at the time of this
report.

If required due to the timing of the installation of the main WP WWPS, the Ayrburn Domain
WWPS will pump through a temporary rising main which connects directly into the 160 OD
PE100 PN12.5 main on Ayr Avenue, shortly before the existing connection to Arrowtown-
Lake Hayes Road trunk main. This rising main and temporary connection have received
Engineering Acceptance (refer RM180584.EA.00.04) but have not been installed yet.

These features are indicated in Figure 4.1 below.
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4.4 Wastewater Servicing for the Proposed Development

Based on the modelling undertaken and investigations to date, the existing 300mm uPVC
trunk main along Arrowtown-Lake Hayes Road has adequate capacity to accept wastewater
flows from Ayrburn Domain, the proposed Ayrburn Domain Extension, as well as other
Waterfall Park developments. The installed 160 OD PE 100 PN12.5 rising main also has
capacity to convey flows from the WP WWPS to the 300 uPVC trunk main in the Arrowtown-
Lake Hayes Road.

Within the Ayrburn Domain site, two wastewater sub-catchments are proposed to service the
consented and proposed buildings. Both of these sub-catchments will be pumped from two
separate pump stations to the main WP WWPS via a 63 OD rising main. A significant
portion of this 63 OD main is already installed across the bridge over Mill Creek and along
Ayr Avenue.

The two wastewater sub-catchments are proposed to be divided as follows:
. Ayrburn Domain Pump Station Catchment
(Engineering Acceptance provided in RM180584.EA00.05)
o Stables and annex building (bar, lounge and restaurant)
o Cart Shed (deli)
o Dairy (ice cream parlour)
o Bakehouse (restaurant and office)
. Ayrburn Homestead Pump Station Catchment
o Homestead Building (restaurant)

o Additional future capacity

If required prior to the installation of the main WP WWPS, both the Ayrburn Domain WWPS
and the Ayrburn Homestead Pump Station will pump through the temporary rising main
which connects directly into the 160 OD PE100 PN12.5 main on Ayr Avenue, shortly before
the existing connection to Arrowtown-Lake Hayes Road trunk main (refer
RM180584.EA.00.04).
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5.0 Water Supply

5.1 Water Supply System Design

The design, sizing and layout of the water supply network to service the proposed Ayrburn
development is related to the population served, the facilities to be provided and the water
required to maintain the site landscaping. The following aspects relating to the water supply
have been investigated to assess water supply requirements:

" Population (i.e.: the number of patrons of the proposed facilities);
" Water demands — both peak and fire fighting requirements;

" Water supply availability;

" Water pressure requirements;

" Water storage requirements;

. Landscaping irrigation requirements; and

" Water quality requirements.

5.2 Water Demand Assessment

5.2.1 Domestic and Irrigation Water Demands

Table 5.1 below sets out the assessed water demands for the proposed development. The
peaking factors provided in the QLDC COP 2020 have been used for the peak hour water
demand.

Building occupancies in Table 5.1 below have been selected to reflect maximum estimated
daily water demand. These occupancies may vary from building occupancies relevant to fire
safety / vehicle numbers, etc.

Two peaking factor scenarios have been considered:
. Case 1 — peak hour, with controlled irrigation (i.e. daytime peak)

. Case 2 — peak hour (50% domestic peak) plus full irrigation over maximum
12 hours (i.e.: night-time peak)

During the daytime (Case 1), irrigation will be restricted to limited areas of dripline irrigation.
Other elements of the irrigation network, such as sprinklers, etc will be controlled such that
they do not occur during periods of peak domestic demand.

Case 2 assesses the use of full irrigation on a managed basis over an 8-12 hour period per
day, generally overnight and more particularly avoiding peak domestic water demand
periods during the day. The domestic peak hour has been reduced by 50% as it considers
the night time peak which would be significantly lower than daytime peak.
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Ayrburn Haybarn Venue/

Origin Consultants Ltd/June 2023

MEMORANDUM
To Nicola Tristram, Development Manager, Winton
I
Project Name Ayrburn — The Haybarn venue - Resource Consent Application
Date 9 June 2023

Introduction

Origin Consultants Ltd has been instructed by Ayrburn Precinct Ltd, to prepare a memorandum to accompany
an application for resource consent for the construction of an events venue and ceremony area, known as ‘the
Haybarn venue,” with associated pedestrian access, on Lot 3 DP540788. Services access will be provided via
the existing Homestead driveway.

Various resource consents have been granted for the development of the Lot 1-4 DP 540788 and the adaptive
reuse of the historic buildings located within the wider site. Most relevant to this application is RM200791
which granted consent to establish a residential unit on Lot 3 DP540788, subject to design and landscape
controls, within an identified residential building platform, with associated access and services.

The following documents have been reviewed by Origin:

SA Studio, Haybarn Venue for Resource Consent, Revision H, 6 June 2023;

Paterson Pitts Group, Ayrburn Precinct Ltd Haybarn Venue — Resource Consent Drawings, Revision A,
6 June 2023; and

Winton, Ayrburn — Haybarn Venue Landscape Drawings, 6 June 2023.

In preparing this memorandum, the letter prepared by Origin Consultants (dated 7 July 2020) for the
RM200791 application has also been reviewed.

The comprehensiveness and level of detail in this memorandum has been guided by the level of potential
effects of the proposed works on the listed heritage features.

Assessment

Consent is not required under the heritage provisions of the Queenstown Lakes District Council Proposed
District Plan (PDP).

No works are proposed to the heritage features themselves. As such, the only rule applicable to the proposed
works would be Rule 26.5.9, which refers to the development within the setting or extent of place of a listed
heritage feature. ‘Setting’ is defined in the PDP as “the area around and/or adjacent to a [listed] heritage
feature... which is integral to its function, meaning, and relationships, and which is contained in the same
legal title as the [listed] heritage feature” (emphasis added). ‘Development’ means “new buildings and
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P.O. Box 2353
Wakatipu. 9349
Queenstown.

Ph: 03-441-8998
M: 0274-334-845
info@nztreecare.co.nz

Ayrburn Precinct Ltd Ref No: Ayrburn Trees R23.056
1 Ayr Avenue
Arrowtown 9371

7/06/2023

RE: HAYBARN VENUE - ASSESSMENT OF TREES LOCATED WITHIN THE PROPOSED
DRIVEWAY AND PEDESTRIAN ACCESS

Further to my site visit on 9 May 2023 to assess the five trees proposed to be removed, my observations
and opinions are as follows.

Brief

The purpose of this assessment is to identify and assess five trees within the proposed driveway and pedestrian
alignment for the proposed Haybarn venue located within the existing woodland at 339 Arrowtown-Lake Hayes
Road, Arrowtown.

This assessment was carried out following recognized Visual Trees Assessment (VTA) guidelines
endorsed by the International Society of Arboriculture (ISA).

Photos of the subject trees are contained within Appendix A of this report.

Tree Survey Plan (refer Landscape Drawings)
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Tree Survey Plan locations (enlarged)

Tree Details

Tree 15

Larch (Larix decidua)

DBH 700mm, Height 25m

The Larch is a mature specimen, with a pronounced trunk lean to the northeast.

The upper canopy appears to have been damaged and lost at some point. The truck has a large sweep
(bend) with the remaining upper canopy growing into an adjacent Spruce tree.

Tree 16

Elderberry (Sambucus nigra)

DBH 250mm, Height 6m

The Elderberry is growing near (T15), causing it to be somewhat suppressed. Canopy has been affected by
snow damage in the past.

The tree has developed basal sucker growth to support growth as the tree canopy is essentially in decline.

Tree 31

Elderberry (Sambucus nigra)

DBH 300mm, Height 5m

The Elderberry is in a similar state as T16.

Tree 32

Elderberry (Sambucus nigra)

DBH 300mm, Height 6m

The tree comprises of one main stem growing at an angle toward the northeast the tree has developed basal
sucker growth to support growth.

The tree is going to suppress the canopy growth of the better-quality new plantings of Oak and Cypress.

Tree 142

Elderberry (Sambucus nigra)

DBH range 50- 100mm, Height 4m

The tree comprises of multiple stems (7) arising from the base with around 50% of these stems are dead, low
value tree of poor general health.

General Comment

The proposed accesses as detailed in Appendix A, have been designed to minimise the impact to
remaining Larch & Spruce trees that form the wooded area.

The removal of the Larch (T15) and the three Elderberry trees (T16, T31, T32 & T142) will facilitate the
best alignment to provide improved access and provide an all-weather driveway. This will also benefit the

2
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remaining trees by reducing the impact of tree root damage and further soil compaction which can have a
long-term benefit on the remaining trees.

The Elderberry (T32) should be removed to allow the more recent quality tree plantings to develop
unhampered by the leaning canopy of this tree.

The Elderberry (T142)
Is a low value multi stem tree with around 50% canopy already dead, recommend removal.

All the trees proposed to be removed are not within the avenue of protected trees along the Homestead
driveway.

| hope this information is of value to you and should you require any more details please don'’t hesitate to
contact me.

Yours sincerely,

David Finlin (Director).
N Z Tree Care Ltd
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