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1.0 Executive Summary
This report covers a high level three—waters infrastructure overview of the proposed
Northbrook (Arrowtown) Retirement Village Development. It finds that all mfrastructure

requirements for the development can be met by existing and new services.

Wastewater servicing will be met by an internal gravity sewer collection networ. I run %L

to a wastewater pump station delivering to existing wastewater reticulatiomal
Waterfall Park Access Road and the connection point to existing sewer r
Arrowtown—Lake Hayes Road. A small number of residential units V\ﬂl a smaII
package pump station to convey their wastewater into the gravity % n network

Water demand can be met by gravity supply from the Lake @heme via @tlon
point to existing water reticulation installed along the Wat Park Acce

Stormwater within the Northbrook site will be collected in pe conveyance'system and
treated before being discharged to Mill Creek aﬁe@rgoing suﬁil%eatment to reduce
contaminant loading through the use of trea S and§W' ood mitigation has
been achieved to ensure floor levels have Ngnt freebo x ost—development flows
at the downstream boundary of the site are estifhated to & an the pre—development
flows or would have minimal effect. { %

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 1 of 39



2.0 Introduction

21 eneral &
Fluent Infrastructure Solutions Limited (FS) has been engaged by Waterfall Park

Developments Ltd to undertake a water, wastewater, and stormwater infrastructure

assessment and flood hazard assessment for the proposed Northbrook Retirem [

development. Infrastructure and flood mitigation for the Access Road and adj aterfall %

Park Hotel development were assessed in previous resource consent appli
(RM171280, RM17.302.01-02, RM18.088.01-0.5, and RM180584) é

This report has been prepared to support an application for resour, Xentf
Northbrook Retirement Village. Note that this report does not g . he ecolo Mill
Creek or its tributaries in relation to the proposed works. Am cal assess entlis being

provided in a separate report prepared by Ryder EnviroQ

2.2 Site ocality and Features

The proposed Northbrook Retirement ViIIaged@%ent area @to the north of
of

Lake Hayes and approximately 3km south rowtown$ n in Figure 2.1 below.

The Northbrook Retirement Village is si ated on relativ x sloping land. To the north
of the development extent, there |s chment c sed by grassed pastures on a
relatively steep slope. To the ez tlrement bounded by the main Waterfall

Park Access Road and the adja Mill Creek. all, sprlng—fed tributary to Mill Creek
runs through the developm@ and d@ owards the southeast.

b(b
4

fo O
A
d\

\\\
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Figure 2.1: Site ocation and Features
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2.3 Site Ha ards Information

The Mill Creek tributary runs through an area defined as an active debris—dominated alluvial
fan according to the Queenstown Lakes District Council (QLDC) hazard maps. Reviewing

the topography of the site, the hill slopes to the north of the site do not show visible signs &
debris flows. An assessment of the site hazards has been described in the Geosolve
Geotechnical Report (February 2020). O

Additionally, there is also an indicated flooding hazard located along Mill Cree @od %

hazard has been addressed through the construction of the main Waterfalt cess
Road and was assessed in previous consents. q

.

Bl Aluvial Fan - ORC: fan sctive bed
. Alluvial Fen - ORC: fan recently active

e : .
# Alluvial Fen - ORC: fan less recently active

7| Flooding due to Rainfall

0 Photo 1 2
i

b
2
!
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3.0 The Proposed Development Plan

Figure 3.1 shows the general layout of the proposed retirement village development. &

The proposed development on which this infrastructure assessment has been undertak
comprises:

. 162 Residential Units Q

. 36 rooms within an Aged Care Facility *

. Clubhouse . %\ q
. Reception and BoH Facilities A\ \

" Active Recreation Building (gym, pool, and fitness) \
. Childcare Centre \0 ()
. Medical Centre Q v

" Mobility Scooter Parking and Bus Stop Q

. Outdoor Recreation Area and Golf %

ated Qn t side of Mill Creek

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 5 of 39
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Figure 3.1: Proposed Northbrook Retirement Village Development Plan

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020

Page 6 of 39



Fluent

SOLUTIONS

4.0

4.1

The design, sizing, and layout of the wastewater collection and conveyance network to
service the proposed Northbrook Retirement Village is related to the population served,
facilities to be provided, and the capacity of the existing QLDC wastewater network. Th

Wastewater

Wastewater Collection and Conveyance System Design

following aspects have been investigated to assess wastewater collection and ¢

requirements:

" Population (i.e. the number of residential units and aged care r

number of patrons of the other proposed facilities);

. Wastewater production — both peak wet weather and pe

" Capacity of the existing QLDC infrastructure to conve

. Wastewater pumping requirements.

4.2

The following wastewater design flows have been
Retirement Village as shown in Table 4.1 he

Wastewater Flows

astewater

lished forf roposed Northbrook

ather

eyance

e de the
RS
’&.a

9

cb‘lx

Table 4.1: Wastewater Desig

Northbrook Village | No. of Max No. of | Average Daily Wast L Weath?r Peak Dry | Wet We.nther Peak Wet
Facility Buildings P??ple Vj ewater Pr urnal Peaking | Weather Peaking Weather
Facility/Da (L/p/d) d) Factor Flow (L/s) Factor Flow (L/s)

Residential Units 162 250 2{5 2.34 2 4.69

Aged Care Rooms % 25 9 2.5 0.26 2 0.52

Aged Care Staff 1 1.1 25 0.03 2 0.06

\30 1.8 25 0.05 2 0.10

10 i > 50 0.5 2.5 0.01 2 0.03

20 3.84 4 0.18 2 0.36

50 0.5 4 0.02 2 0.05

40 13.2 © 0.61 2 1.22

30 17.4 4 0.81 2 1.61

50 0.7 2.5 0.02 2 0.04

129.04 4.34 8.68

Building occupancies in Table 4.1 above have been selected to reflect maximum estimated
daily wastewater production. These design occupancies may vary from building
occupancies relevant to fire safety/vehicle numbers etc.

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment —

May 2020

Page 7 of 39
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As the Northbrook development is not a conventional residential subdivision, it is not directly
covered by QLDC’s Land Development and Subdivision Code of Practice 2020 (QLDC COP
2020). The design criteria for the development has therefore generally been established
from first principles, but with reference to the QLDC COP 2020 and AS/NZS 1547:2012
On-site Domestic Wastewater Management.

Average dry weather design flows are based on 250 litres per person per day (L/p/gh,for the
residential units and aged care residents, with a peaking factor of 2.5 for the dr @r

diurnal and a dilution/infiltration factor of 2 for wet weather. For non—resident®| ies an %
staff, varying wastewater production volumes have been selected based \ Q
AS/NZS 1547:2012 as well as estimated water demands. A dry we e%w | peaki

factor of 4 has been applied to the Medical Centre, Active Recreatio ildng, and \
Clubhouse.

operating hours of these facilities, estimated to be betw 6 hours e day. Like
the residential units and Aged Care Centre, these facilitie d staff have a
dilution/infiltration factor of 2 for wet weather. @ é

For the purpose of a conservative wastewater assessment &{Qs into igon the
p
. - : . ¢
The assessment identifies a peak daily wa@produc Qover 129m3 and a peak

wet weather wastewater flow of 8.7L/s. \

>

4.3 Existing Q DC Infrastru

Wastewater from Arrowtown is pumpe nhole located east of the proposed
development on the Arroth Hayes Road (manhole ID SM11784, refer to

Figure 4.1). This manhole Also receivesfa @ r from Millorook. Wastewater is
conveyed from this ma@ a a 300
e

V€ trunk main that runs along the Arrowtown—

Lake Hayes Roa th demegr ater Pump Station, located east of Lake Hayes.
Although this mai assifie asx 5 main, it is understood that the wastewater is
conveyed by ify*ffom man SM11784 to the Bendemeer Pump Station.

*
An existi mm mPV @main drains wastewater from the properties south of the
psegﬁ

Wate rk dev. ea and north of Lake Hayes to the Lake Hayes Sewer Pump
S (locate Lake Hayes). From there, the wastewater is pumped to a

mPV avitiysewer main on the Arrowtown Lake Hayes Road. This gravity main
vater from properties east of Lake Hayes and drains to the Lakes Hayes
on #2, which then pumps directly to the Bendemeer Pump Station.

&I collec
% ewer Pumgp
A 16@3&00 PN12.5 wastewater rising main has been installed along the Waterfall Park
0

C ad to service the proposed Waterfall Park Hotel development and proposed
ofghbrook Retirement Village. A connection of the new rising main to the Arrowtown—Lake
es wastewater trunk main has been approved.

Figure 4.1 presents an overview of the main existing sewer infrastructure in the vicinity of the
Waterfall Park Development area.

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 8 of 39
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Figure 4.1: Schematic overview of existing sewer services in the vicinity of the Northbrook

Retirement Village development with the location of a sewer pump station indicated
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4.3.1 Capacity of Existing Infrastructure

The capacity of the existing wastewater infrastructure to carry the additional flows from the
proposed Waterfall Park Hotel and an adjacent residential development was modelled by
QLDC’s modelling consultants, BECA, during February 2018. An Addendum to the report&
was provided by HAL consultants in January 2019. The reports are provided in the
Appendices. O

At the time of the wastewater modelling, Waterfall Park Developments Ltd wer rlng
a residential development (referred to as Ayrburn Farm) at the Northbrool«R

Village site. The residential development was estimated to have a peak er ro
9L/s. The peak wet weather flow estimated for the proposed Northb? e rement V

is less than the design flow previously modelled (8.68L/s compared /s).

The results of the modelling found that the existing 300mm nk main rufini ong
Arrowtown—Lake Hayes Road has adequate capacity for ditional lo
Waterfall Park Hotel and the residential scenario (now ook Retiremeydt Village) for

both the current, 2028, and 2058 design horizons out need f y infrastructure
upgrades. The modelling also indicated that the 1 mPVC gra@iculaﬂon north of
ows frgm the hptel and therefore this

Lake Hayes did not have adequate capacﬁK

option has not been progressed.

Waterfall Park Access Road, h zed to ac maeglate the flows for both the

A new 160 OD PE100 PN12.5 was% rising mai
Waterfall Park Hotel and the N Retlre

station located as shown in | has b e to accommodate the Northbrook
Retirement Village as p aterf otel detailed design.

4.4 Wastewsz r Se cin osed Development

From the investl $ and ertaken it is clear that the existing 300mm uPVC
trunk main al rrovvtown— Hayes Road has adequate capacity to accept sewer flows
from the Northbro iIrement Village as well as the Waterfall Park Hotel. The
160 %e PN12 ain also has capacity to convey flows from the retirement
vill trun

waterser/Iting rthe large majority of the proposed development will comprise of

@onventio @ ity sewer reticulation, falling to the proposed main wastewater pump
station locatedsadjacent to the Waterfall Park Hotel Access Road (refer Figure 4.1).

Wast er will be pumped from the main wastewater pump station through the existing

16 stewater rising main and into the 300mm PVC trunk main in the Arrowtown Lake

eSyRoad.

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 10 of 39
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Wastewater from six residential units in the southeast corner of the development and
wastewater from the Medical Centre and Childcare Centre buildings is not able to be
conveyed by gravity. Small package style pump stations are proposed to convey
wastewater from these two areas to the gravity—fed wastewater network. The six resident
units, Medical Centre, and Childcare Centre buildings that are proposed to feed the sma
package pump stations are shown on the Paterson Pitts Drawings (refer specifically to
404).

The main wastewater pump station will be a private pump station but will Qe Qto %»

meet QLDC’s standards such that does not preclude it from being vested ilin th
future, if required. \

4\
O O

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 11 of 39
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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 &

Northbrook development is related to the population served, the facilities to be provided @
the water required to maintain the site landscaping. The following aspects relating to the
water supply have been investigated to assess water supply requirements: (L
. Population (i.e. the number of residential units and aged care res;de the %
number of patrons of the other proposed facilities); q

. Water demands — both peak and fire fighting requirementS'

. Water supply availability; A

. Water pressure requirements;
. Water storage requirements; v
. Landscaping irrigation requirements; and Q

5.2 Water Demand Assessment ® O

5.2.1  Domestic and Irrigation Wat mands

As noted in the wastewater assé resented proposed Northbrook
Retirement Village developmen 2rs from a c t naI residential subdivision in regard
to both domestic/commerci emand r| ation requirements. For normal

residential subdivisions, t operty oc arles from house to house and can vary
seasonally. Water for atlen use is ands of individual households and is largely
%\
C

. Water quality requirements.

uncontrolled. For is reason, QL iteria to cover irrigation requirements on a per

capita basis at 7 noted,in th COP 2020.
For the N Retirem lopment, however, there is greater control over water
t

consupap d irrig rolled by the retirement village management company
rathe @ [ éld"l s. The water demand is therefore assessed on a more direct
[ hi

is allows the estimated domestic water demand of the residents

fi rRNCiples af)
\ educ C estlc water demand of a 250L/p/d has been adopted (the same as
@n waste »mands). Other water demands have been assessed in regard to more
S g'within the development.

ment. The peaking factors provided in the QLDC COP 2020 have been used for the
hour water demand for most facilities. For the purpose of a conservative assessment,
some non-residential facilities have a peak hour factor of 10 applied, as the operating hours
(estimated to be between 12—-16 hours each day) would impact the peak hour demand.
These factors are considered appropriate for this preliminary analysis in terms of providing a
conservative demand estimate. Specific irrigation demands are outlined further in Table 5.2
below.

%@ets out the assessed domestic/commercial demands for the proposed
e

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 12 of 39
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Table 5.1: Assessed Water Supply Design Volumes and Flows

Case 1: Domestic Peak| Case 2: Domestic Peak
Hour (day time only, | Hour (overnight time, wi
no irrigation) irrigation)
Daily Water| Daily Peak Hour
Northbrook Village | No. of RER T o Demand Water ESak I'four Esak Hour Peaking
= Rt People / X Peaking | Demand
Facility Buildings Facility/Da Per Capita | Demand Fackee (w/s)
Y We/d) | (m3/d)
Residential Units 162 2 250 81 6.6 6.19
L 2
Aged Care Rooms 36 1 250 9 6.6 0.69
Aged Care Staff 1 22 50 1.1 6.6 0.
Childcare Centre 1 60 30 1.8
Childcare Staff 1 10 50 0.5

Medical Centre 1 192 20 3.84 % @ 3 :
Medical Centre Staff 1 50 5.0 0.03

Active Recreation

(including staff) 4 20 0:2k
Clubhouse
(including staff) 1 33 .
Other Staff 1 3.3 0.03
Added Daily Irrigation Volume 5.73
Total 11.00
Building occupangies,in Table 5. 1@% been selected to reflect maximum estimated
daily water de ese o ancies may vary from building occupancies relevant to fire
safety/vehlcl bers etc.

.
Tabl out the irrigation requirement for the Northbrook Retirement Village

ped are en adopted. This is a conservative allowance for concept design
oses. c tion will be on a managed basis over an 8—12 hour period per day,
enerally @ t, and more particularly avoiding peak domestic water demand periods

during the day**This means that the daily irrigation demand will be relatively constant and
not s to the peaking characteristics typical of the domestic demands.

NS

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 13 of 39
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Two peaking factor scenarios have been considered:
. Case 1 — peak hour, with no irrigation (i.e. daytime peak)

. Case 2 — peak hour (50% domestic peak) plus irrigation over 8 hours (i.e. night ti&
peak)

In Case 2, the peak hour has been reduced by 50% as it considers the night tlme
which would be significantly lower than the day time peak.

The irrigation demands were estimated based on an irrigation rate of 5 %@ over th

landscaped area, as shown in Table 5.2 below.

Any irrigation required during the early years of the developme@nt estabhs&t has

not been included in the overall demand estimates in Table{ is irrigatio

occur when the buildings are occupied. v
Table 5.2: Irrigation A:se&

. ’ igation QSO Peak Water

. andscaped | Daily Irrigatio ® . .

Site Area(m?) | Rate ( ) Deman mand — Night Time
(m3d with Irrigation ( /s)

VN

Northbrook Village
(Permanent 33,000 5.73
Irrigation)
Northbrook Village
(Temporary 5 25 0.87
Irrigation)
A point of note; al m it that Waterf veIopments Ltd has an existing water take
consent to take u 232.26 day Mill Creek for irrigation, which will not be used for
the Northbroc@ opme II be used for the proposed Waterfall Park Hotel.
.
From 1 and owing water demand requirements (excluding fire fighting)
have
@ Pea 294.04m?3/day
Peak Hour (daytime only, no irrigation) (Case 1) 10.55L/s
@)mestlc Peak Hour (overnight, with irrigation) (Case 2) 11.00L/s

@ Fire Fighting Demands
design of the water supply system is also required to meet the fire fighting flow and

pressure requirements of SNZ PAS 4509 — NZ Fire Service Firefighting Water Supplies
Code of Practice 2013. Assessment of the development’s facilities and the building layouts
has resulted in various fire fighting requirements as per SNZ PAS 4509, which are detailed
in Table 5.3 below.

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 14 of 39



Fluent

SOLUTIONS

Table 5.3: Fire Fighting Re uirements of uildings

_ Water Supply . .
uilding Classification Sprinkler System Re uired
Single Level FW2 No &
Apartments
Multi—level FW3 %
Apartments Q
Aged Care Centre &
Clubhouse Fw2 q%
Ac'gvg Recreation FW3
Building
Childcare Centre FW3
Medical Centre FW3
Maintenance FW3
Facilities that fall under the FW2 water supply cla tlon reqwre um fire fighting
supply of a total of 25L/s from two hydrants,at m pres OOkPa An FW 3
water supply classification requires a build ave a minj fighting supply of a

ssure of 100kPa.

total of 50L/s from a maximum of three{ra at a mini
a

The sprinkler requirements of the A e Centr house have been assessed by

Cosgroves Ltd to be a maximu satanpr f 450kPa. A copy of their
correspondence is in the A . As the spiinkler system is in addition to the FW2
requirement, the total f|re | t|n dema ed Care Centre is 37L/s (12 + 25L/s), in
which the minimum re essure o with hydrants at full flow is required at this
location.

The ability of ng Wate®wetwork to provide these firefighting demands is

dlscussed% nb. 33
ing Vat \oly System

erfall Park Development area are supplied from the Lake Hayes

torage reservoir, located east of Lake Hayes. The Lake Hayes water storage

inifum water level of 435m, compared to building levels of around

o/\Waterfall Park Development area. These levels indicate that there should

be adegilate pressure available to supply the development from the Lake Hayes reservoir.
¢

Q Ing water reticulation network in the vicinity of the proposed development is shown
x ure 5.1 below. A 315 OD PE100 PN12.5 water main has been installed along the
erfall Park Access Road to service the consented Waterfall Park Hotel development. A
connection has been made from QLDC’s DN225 Arrowtown-Lake Hayes Road water main
to the new 315 OD water main in the Waterfall Park Access Road. This 315 OD can also
service the proposed Northbrook Retirement Village.

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 15 of 39
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> Indicative connection point to supply
Northbrook Retirement . | Northbrook Retirement Village from 315 @

‘ Village Application Area )
i B ) —{ childcare and medical centre w

reducing valve

L0 "aLoc DN 225mm mPve [
e water main

Lake Hayes Water
Storage Reservoir

Figure 5.1: Schematic overview of existing water services in the vicinity of the Waterfall Park
Development with the potential location of the proposed connection from the 315 D along the
Waterfall Park Assess Road

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 16 of 39
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5.3.1  Capacity of Existing Infrastructure — Peak Hour Demand

The capacity of the existing water supply infrastructure to service the Waterfall Park Hotel
and an adjacent residential development was modelled by QLDC’s modelling consultants,
Mott MacDonald, during March and April 2018. Their report is provided in Appendix B. &

At the time of the water modelling, Waterfall Park Developments Ltd were considering aO

residential development at the Northbrook Retirement Village site (called the Ayr arm

residential development). In 2018, Mott Macdonald modelled a combined p

L/s including 18.9 L/s for the Waterfall Park Hotel, 1.4 L/s for Ayrburn Do 4 7 L/ %

for the Ayrburn Farm residential development (refer to Table 5.4 below) Q
%en r

The Ayrburn Farm residential development is no longer proposed placed
the Northbrook Retirement Village (the present application). Th ted comblweak
hour flows for the proposed Northbrook Retirement Village ( re significahtly 4ower
than the estimated peak flows for the previously propose urn Farm

development (24.7 L/s), due to the control of irrigation ( ed in Section§.2.1) refer Table
5.4. The overall peak hour demand for the Waterfalﬁar el, the hbrook Retirement

Village, and Ayrburn Domain is approximately 31 ompared to'the 45 L/s modelled
during 2018 (a reduction of 13.7 L/s). *

The results of the 2018 modelling foun mexstmg %&m mPVC Arrowtown-Lake
f

Hayes Road water main has adequ aC|ty for th al demand for both the
Waterfall Park Hotel and prop ntial dev , for both the current and 2028
design horizons without the ne%ny infrastr, e‘tpgrades. The modelling also
identified high headlosses i 25 Arrow —-Lake Hayes Road water main during the

than the previou elled rgsid velopment (24.7 L/s), the impact of the combined
demand fort plus the hbrook Retirement Village on the water supply is
significan A hydrauli w using the lower peak hour flow rate for the hotel and
retlri@ ge has fo the estimated headloss in the DN225 pipe along the

2058 design horizon tha Q d the QLD els of service.
As the new propo Northbrook x@nt Village has a lower peak hour demand (11 L/s)
e

reduces significantly during the 2058 design horizon and only
levels of service. This is summarised in Table 5.4 below and the
re provided in the Appendices.
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Table 5.4: Summary of peak hour flows modelled by Mott MacDonald in 2018 and updated peak
hour flows considering the Northbrook Retirement Village

Waterfall Ayrburn Farm | Northbrook Ayrburn Combined 2058
Park Hotel Residential Retirement Domain Peak Hour | Headl
Peak Hour Peak Hour Village Peak | Peak Hour | Demand | inD

(Is) (Is) Hour ( /s) (Is) (Is) (m

Original Flows
Modelled By Mott 18.9 24.7 - 1.4
MacDonald — 2018
Updated Flows with
Northbrook 18.9 - 11 1.4

Retirement Village 'S

*Assuming roughness coefficient k of 0.015mm. Headloss in DN225 is calculated b &n Mott Macdonald’s
predicted ‘existing’ flows plus the additional flows from the Waterfall Park Hotel a 'hbrook Ret ent
Village.

The estimated 2058 headloss in the DN225 water main &e Arrowto Hayes
Road is considered to be acceptable due to the high lev ncertainty ass@ciated with

estimating flows 40 years in the future. Q

54 Water Servicing for the Propos pment *

From the investigations undertaken, it is cle the eX|st 25 mPVC water main in
the Arrowtown-Lake Hayes Road and 315 oD PElO water main installed in the
Access Road to service the con en erfall Par t evelopment has adequate
capacity to provide the combine ds to the opesed Waterfall Park Hotel and
Northbrook Retirement Villa pments

Water servicing W|th|n e sed Nor et|rement Village area will comprise of
conventional wateg retic n siz that domestic, fire, and irrigation flows can be
maintained at ad e pressures\ the QLDC COP.

Pressure r of the Wa Iy will be required where it services the medical centre

and child cility as re to these areas of the development has the potential to
exce DCI eve ice of 90m due to their elevation, especially during periods of

@ K reducing valve has already been installed as part of the Access
K orks

\\'\Q)
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6.0 Stormwater and Flood Management

6.1 ocal Catchment Stormwater and Flood Flows

6.1.1  Analysis Methodology Summary &
In order to evaluate the effects of the development and the appropriate management O
mechanisms, a hydraulic model of the local catchment in the area around the Nor ok
Retirement Village was developed.

The hydraulic and hydrological modelling program Infoworks ICM (ICM) \; I’I\Q
the overland flow patterns based on 2D hydraulic calculation algorlth rom 3D &

surface information and soil parameters. ! \

Soil Parameters and Roughness &
The Horton methodology was used for estimating infiltr% es to the d on soil

infiltration values adopted from data provided by Akan (1 . The adoptedSsoil values were
based on a dry silty loam soil with little to no vegel@ an fhitial infilfration (fo) of

101.6mm/hr, an ultimate infiltration (fc) of 7. % a decay@@ 4.1/hr.

Additional to the soil characteristics, the hness %ssessed A roughness
Manning’s n (n) of 0.075 was chose resent the d shallow flow, which delays
the flow of water through the p catchmen of the site. In the spring—fed
tributary a roughness of 0.1 wa to rep t the channel areas with thick vegetation

and tree growth as observe Q isits.
Lastly, the i |mperV|ous ea he p lopment site were altered to allow for a
high rate of runo t—dev o%scenarlo

C raphs (rainfall depth versus time graph) were developed

Rainfall and

A series i lar rairifall

forar, and used in the model. The triangular hyetograph
, ad @e Christchurch City Council “Advanced Analysis” method
din the Xys, Wetlands and Drainage Guideline,” using recorded data at the
e nsto has been applied for this assessment.
The Q 2020 requires that climate change be a design consideration. The current
QLD 2020 requires inclusion of a temperature increase of 2.1°C to be included as

design rainfall hyetographs for the site.

It understood the NIWA High Intensity Rainfall Distribution System (HIRDS) has recently
been upgraded from Version 3 to Version 4. HIRDS Version 4 includes a series of new
climate projection models of which the RCP8.5 (2081-2090 time period) model has generally
been accepted by local governments and is understood to be preferred by QLDC over
HIRDS Version 3 with a 2.1°C temperature increase.

Waterfall Park Developments Ltd — Northbrook Retirement Village
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Therefore, in order to provide a more conservative estimate of the flood flows around and
within the site, HIRDS Version 4 RCP8.5 (2081-2090) rainfall data has been used in the
design.

Mill Creek Flows &

Flows in Mill Creek have previously been assessed and described in the previous repor
for the Waterfall Park Access Road and Hotel consents (RM171280 and RM180 (L

Estimated flood flows utilise the Generalised Extreme Value Flow Estlmatlon ology
and include an allowance for climate change.

Note that the Mill Creek flow path above Waterfall Park is a wide, fla a\at absor S

runoff from the surrounding catchment areas and delays and mo e floodsesponse
at Waterfall Park. The stormwater runoff from the Northbrook ent Villa d&ould
be immediate compared to the flood response from the greﬁ) reek@atc .

Therefore, peak stormwater runoff to Mill Creek would t ccur multi rs before

the peak flood flow from the upper Mill Creek catchment. stormwater afd flood peak

flows would not be coincident. @ Q

Mill Creek Tributary Flows x‘ \
The tributary to Mill Creek runs through N brook d & nt site (refer to Figure 5.1

below) and discharges to the south rner of the g estlmated that the tributary
has an estimated spring flow of /s but sit ation suggests a typical flow of
closer to 0-2L/s.

6.1.2  Existing Stormwt an Flood

Figure 6.1 below showSythejexisting fl &s within the local catchment around the
Northbrook Retirefignt Village.

The topogra eland m that the site drains towards the spring—fed tributary and
Mill Cree ral overla paths. There is no existing stormwater infrastructure on
the N Retlrem iffage site.

\‘,QQ)
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Few.. N

100yr, 2hr Storm Event
Flooding Shown >50mm

N

6.2

The proposed stormwate
provides for collection ‘ roofs, roads, and open space which is

discharged to a “tfeatigent swale”. 1 the site, there are three separate sub—-catchments,
which are se@ py the sp&ed ributary and the medical/childcare centre.
*

nts are described in the following sections as well as

The st ater system

G
NP
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Figure 6.2: Stormwater Management Concept
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6.2.1  Primary Pipe Conveyance System

Stormwater runoff from roofs and roads are collected and discharged directly into the
conventional stormwater conveyance pipe network installed in the road reserve (pipe

network sized to carry the 20yr Average Recurrence Interval (ARI) peak flow with no &
surcharging of manholes). O

6.2.2  Secondary Overland Flow Paths

The roads are designed to convey flows over and above the pipe network capaeityNor large %L

storm events and direct overland flow into inlet sumps which discharge tothe'p
conveyance system.

*
During major events and/or very high intensity rainfall events, ove%ﬁI from garden a
recreation areas would be intercepted by the roads and hence G psinth Ne of

the road.

6.2.3  Low Point Overflow Discharge Q
In the event of a large or extreme rainfall event or agean overf, oint is located near
the main pipe discharge locations to the East tr @ponds. %nt, the flood water
would pond up until it overtops the kerb an er the hill @ted that the estimated
ponding level is a maximum of 50-100mm estimat%7 w rates are less than
100L/s and only occur during major st events orint f a blockage.

6.2.4  Cut—off Drains

The cut-off drains are designed rcept theﬁN ater flood flows from the hillside
catchments to the north an% and di s into the Mill Creek tributary or the
table water drain on the n ide of the a@rthbrook access. The flow from the
hillsides is relatively sm ows fro rth are estimated at a peak of 0.02-0.075m%/s
for the 100yr ARI flows from t@re approximately 1.2m?s peak for the 100yr ARI.

ﬂ,

A maintenancesfegime Woul@ med as part of the detailed design in order to ensure

debris ro@ upstrea\ reduce the capacity of the drains.
6. ‘zghlvert \Gs ’
TRerelare a tot ive'main culvert crossings along the Waterfall Park Access Road swale
the MillyCre ibutary. Additionally, there are a series of driveway crossings and a
ad cross @ the table drain in the Northbrook Retirement Village main drive
(Road 01).

. e culvert diameter for the culvert under the main Northbrook accessway road
Road 01), collecting flow from the Mill Creek tributary, is estimated to be
\ approximately 750mm diameter in order to convey the 0.75-0.9m%/s peak flow in
the tributary.

" There is also a culvert for a footpath crossing over the tributary, located
downstream of the accessway road crossing, mentioned above.

Waterfall Park Developments Ltd — Northbrook Retirement Village
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" There are also three culvert crossings located directly adjacent to the main
Waterfall Park Access Road. These culvert crossings are connected via a swale
used for conveyance of the 100yr ARI flow from the western hillside, Northbrook
Access Road, and nearby buildings and carparks.

. Lastly, there are a series of culvert crossings over the northern table drain of
Road 01. These are designed to allow for driveway access to villas adjacent to

Road 01 and access to the northern villas via the feeder road. Q (L

6.2.6  Stormwater Treatment System

utline \
The proposed treatment regime is to utilise mud-tanks within the pri N%a coIIectlo
conveyance network that would discharge to a treatment pond to &&re the f|ne
suspended sediment and further reduce the typical urban co t nt loads fo

grassed or vegetated treatment swale for polishing the flow equent
minor rainfall events, the infiltration of water to ground i tment p he swales
would minimise the discharge of stormwater from the ad ali |mper ious Surfaces to Mill
Creek.

It is noted that the highest proportion of co@ load c runoff in the
remainder of the storm (by volume) is highes e mmat@om the surface (first flush).
The first flush is generally char te a peak ollutant loads (such as

sediments and metals generate d and development) immediately prior to
the peak in flow volumes. r storms most frequently and therefore

transport most of the contafinant load. |ce for water quality improvement
therefore promotes th and trea e first flush, where practicable, as this is

often more practical and @est effe atlng flow volumes from the entire storm event
(Auckland City G e Docum D01)) p

deflned @t 12.5-25mm of direct rainfall runoff from the impervious
hrlstmu@ Council “Advanced Analysis” method provided in the

s, Wi Drainage Guideline.” The stormwater design allows for hard
m areas to ire ted to and captured by the pipe network conveyance system for

harge atment ponds.
Two men pond areas (East and West) are proposed to service each of the two
sub— ents of the site. The site is expected to have a low pollutant loading and

y utlllses a combination of first flush pond treatment plus polishing in a swale
m (see below sections). Therefore, the minimum pond volume to achieve first flush
tréétment is based on the first 12.5mm of rainfall runoff from the impervious surfaces as
shown in the table below. Additional volume above the 12.5mm rainfall runoff volume
requirement will be beneficial. Pond volumes will be confirmed at detailed design stage.

Waterfall Park Developments Ltd — Northbrook Retirement Village
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Western Pond Eastern Pond 1 Eastern Pond 2
Minimum Volume Minimum Volume Minimum Volume
First Flush Volume
(First 12.5mm from 258m? 516m3 63m3
Impervious Areas)
The eastern treatment ponds would be dry ponds, thus allowing the volume to be utilise
entirely for the stormwater contaminant runoff. For aesthetic reasons, it is proposgéd
maintain a wet pond appearance for the western pond, which would be fed fr all inlet
pipe from the spring flow in the Mill Creek tributary. q
Treatment Swales xa
Discharge from the treatment ponds is via a small diameter pipe i treatment e
according to GDO1. In larger events, the pond bank is design o ey ove
discharge directly into the treatment swale.
Western Swale Easterp Swale
Water Quality Storm 0.05m3/s 12m3fs
Flow
Water Quality Storm
Swale Water Depth Rl <0.1m
The Iower reac the rlng—fed
tributary swa th vegetate
order to machiner; Both Eastern Ponds 1 and 2
area, t cross se discharge into the same treatment
Comment
vege nt of the fI ath has swale, which eventually
sessed eto discharges into Mill Creek.
de sufficie KW nt for
seco
Erosion protecii sures f@g the d overflow and swale discharge locations would be
developed a rifof the det sign.
6.3 water ant oading Assessment
T es of ated by the Northbrook Retirement Village would be relatively
0 sessed ehicles per day, two-way), and therefore contaminant loadings
Id also y low.

Table 6.1 bel6W shows the primary contaminants that are anticipated to be present in the
stor generated from the Northbrook Retirement Village and the associated assessed

% development.
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Table 6.1: Stormwater Contaminant oading Assessment
Contaminant | Description Assessed
Risk
Suspended =  TSSis the primary potential contaminant. Low
Solids (TSS) | =  Mudtanks in the primary conveyance network would capture a large
proportion of the particulate load. O
=  The treatment ponds have been sized to deal to the first flush
volumes when the largest proportion of the sediment load happens.
= Lastly, the treatment swales provide time for finer particles to settl %

considered a concern in high traffic areas (>10,000 per day) \
(Auckland Unitary Plan — Technical Report 2013/ gust 2013).

- Hydrocarbons have been found to bind to sedigie ch that
removal of total suspended solids is also cgfSi d effective a
removal of total petroleum hydrocarbons.

Heavy Metals | =  Lead, zinc, and copper metal contamigants are,typically ciat Low

with road runoff. @ Q

=  The stormwater that is genw e build‘ng -s
anticipated to be free of ¢ atioh, as m oefipg materials
are designed to limit heam oading. (K\

=  Heavy metal particulakﬁ:uld bind to su ediments, which
would be treated b I

=  Additionally, v the swale, ulthabsorb dissolved metal
particles.

Nutrients = Theland j y used as e Which has a nutrient loading Low
(Nitrogen and onto t %\ding lan@. Q
Phosphorus) | =  As part Gkt developm’-& trient loading would only be
affec y gardenin ivitles which can be managed through the
e of materials | verall maintenance regime.
= gen and,Phosp s are not generated by vehicle activities and
erefore ngt IMpacted by the increased vehicle traffic.
Furthgrmgre eatment swales and ponds provide an opportunity
for nutrient e reabsorbed by plants.
@ = Additiongfnformation regarding the effects of phosphorus and

re found in the Ecology Report (Ryder, May 2020) and
otmdwater Assessment (JH Rekker Consulting, May 2020).

@herefore, @ erall stormwater contaminant loading to Mill Creek has been assessed as
low and the preposed treatment regime has been developed to further reduce risk of

conta@ion.

ing*the construction period there would be an increased risk of erosion and
entation, increased suspended solids load and increased risk of a hydrocarbon spill.
An Earthworks Management Plan and Erosion and Sedimentation Management Plan would
be developed for the construction period to mitigate potential risks created by construction.
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6.4 Pre— versus Post-development Flow Paths Comparison

As part of the design, it is important to consider the pre— and post—development flow

discharges and compare flow paths. Figure 6.3 below shows an example of the pre— and
post—development flow paths for the critical 100yr ARI — 2hr duration storm. The “critical”&
duration storm event is the storm duration that results in the maximum peak flow. As pa

the design process a range of design storm rainfall hyetographs (rainfall depth versus ti@
graphs) for durations from 0.5hr to 24hr were analysed. From Figure 6.3, the mai path

through the Northbrook Retirement Village site is the Mill Creek tributary flow ip We pre-

and post—-development scenarios. There are also more minor flows from t nding i %
catchments to the north and east which discharge into the tributary. \

)
4\ \'\
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1 — | L . g::. i
PRE-DEVELOPMENT / 100y, 2hr St Rk 555 POST-DEVELOPMENT |-

ol 2 ||| Flooding Shown > 10mm

Flooding Shown > 10mm

s

ood Flow Pathways

Fi 6.3: Stor
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As part of the design, selected points in the model were used to record maximum estimated

flood levels along the Mill Creek tributary for the pre— and post-development stormwater

runoff conditions. Additionally, the peak pre- and post-development flow have been

estimated from the model results at a flow measure line located at 10m south of the site

boundary to check the combined effect of the Western Pond discharges to the Mill Cree

tributary and Eastern Pond discharges to Mill Creek. The results of this assessment ar

described below. For the selected point and flow measure locations refer to Figu§ %
Additional to the required 20yr and 100yr ARI storms, the 2yr ARI storm exen@a 0 bee %
considered to represent a typical moderate flood flow pattern that would

\ ore ‘ b
frequently. Refer to the flood level and flow results in Table 6.1 below \

be 2

MILL CREEK

TRIBUTARY

L g BON T —

.4: Preliminary Selected Result Measurement ocations

he “typica weather flow in the main Mill Creek channel, before the design rainfall storm
starts assumed to be 0.35m%s (350 L/s). When a storm event occurs, runoff from the
local ifle catchments to the north and west of the Northbrook Retirement Village, the
epMaillside catchment along Mill Creek downstream of the waterfall feature at the northern
x dary of the Waterfall Park development site, and the retirement village development
area generate a small increase in flow to Mill Creek around the time of the peak of the
rainfall.

However, this “typical” flow is not the same as the peak flood flow in Mill Creek. The peak
flow from the wider Mill Creek catchment above the waterfall feature arrives at the
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Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 29 of 39



Fluent

SOLUTIONS

Northbrook Retirement Village development site many hours after any local runoff flows.
Therefore, the Mill Creek peak flood flows of 10.4m3/s (100yr ARI), 8.5m3/s (20yr ARI), and
4.4m3/s (2yr ARI) occur after the local catchment flows.

In terms of flows, Table 6.1 shows the site runoff flows measured 10m downstream of t &
site boundary. The location of the flow measure line therefore represents a combinatio

the flows from the tributary and the main Mill Creek channel. Note that flows are o
representative of the local catchment flows, rather than the Mill Creek peak flood flow:

e OO
For minor and moderate storm events, in the pre-development condition inimal
runoff from the local catchments around the retirement village site and Il Cree q
downstream of the waterfall. As a result, for minor and moderate st ts, the as%d

typical dry-weather flow in Mill Creek (“typical” flow) persists unti od flow b%'to
arrive from the major Mill Creek catchment above the wateni

In the post-development situation, the flows are affecte ncreasedWous
surfaces of the Northbrook Retirement Village, the Acces ad, and effect 9f the Eastern
and Western Ponds which have some detention b In the 2yr -development
situation, there is negligible flow from the lo , the 2yr ARI pre-
development flow at the site boundary con\f ainly the flow in the main Mill
Creek channel.
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Table 6.1: Preliminary Results — Flood evels and Discharge Flows
Pre—development Post-development (Pogiflf\:if::ir
100yr, 2hr
Point 1 361.94m 361.94m Om
Point 2 357.45m 357.43m -0.02m
Point 3 350.70m 350.69m
Point 4 349.18m 349.11m . %
Point 5 346.70m 346.67m
Point 6 346.06m 346.05m ¢ h
Point 7 344.86m 344.80m \ —0.06m
Point 8 344.02m 344.00m _oM2m
Point 9 342.84m 34 0.
Flow at 10m South of DS
Boundary (excluding Mill 6.3m3/s QJ /s —2.3m?3/s
Creek peak flood flow)

Point 1 +0.01m
Point 2 +0.06m
Point 3 +0.06m
Point 4 —0.05m
Point 5 46.52m Oom
Point 6 345.87m —0.01m
Point 7 ‘ 344.71m —0.01m
Point 8 & 343.93m —0.01m
Point 9 342.75m —0.01m
Flow at 10m S S
[ \ 2.5m3/s 1.7m3/s —0.8m3/s
2yr, 6hr
0.39m?/s 0.53m?d/s +0.14mS3/s

events and aréCoupled with decreases in peak discharge flows. These decreases in peak
disch lows are a result of the effect of the detention areas of the Northbrook Eastern
rn Ponds as well as the positioning of the Access Road.

x he 2yr ARI event, there is an increase in peak flow from the pre-development to the
post-development scenario due to the increased impervious area compared to minimal
runoff from the rolling hill and plateau catchments in the pre—development situation as
described above. The impervious areas prevent the absorption of rain in the underlying
ground and therefore the runoff from the impervious areas is immediate. There is stormwater
detention provided in the Eastern and Western Ponds, but the size of the pond outlets allow

Waterfall Park Developments Ltd — Northbrook Retirement Village
Water, Wastewater, and Stormwater Infrastructure and Flood Assessment — May 2020 Page 31 of 39



Fluent

SOLUTIONS

a modest unrestricted flow. The small increase in post-development flow of +0.14m?%/s (140
L/s) for the 2yr ARI design storm is considered to have minimal practical effect in Mill Creek
downstream of the site compared to the peak Mill Creek flood flow of 4.4m3/s (4,400 L/s) that
would occur hours after the local stormwater flows have discharged.

6.5 perations and Maintenance O
It is proposed that the operations and maintenance regime for the retirement villa ould
include routinely monitoring the condition of the cutoff swales, culvert crossings Q
treatment ponds and swales. Routine operations surveillance would incluge i @ tions o
the stormwater and flood management structures after major storm even]% ahnual

r

inspections would monitor the condition and capacity of the swales ah s the Ne
deposition of sediment in the ponds against the minimum treatment equired. Wh
trigger conditions occur, such as elevated sediment levels, mai requirem&would
be flagged in the course of the inspections and corrective acti Id be pIam@
implemented to reinstate the required state.

6.6 Statutory Assessment Q

6.6.1 Regional Plan: Water for Otago

. . . * .
The tributary to Mill Creek runs through th@ok Re v@lage site. As part of
the development, it is proposed to construct rt crossi low for vehicle and

pedestrian access. It is also proposed %i:charge trea rmwater from the
development into the Mill Creekrib

a pond e system. The western pond is
proposed to be a wet bottom p a the spri rom the tributary.
The Regional Plan: Wate ng (RP, a “river” as “a continually or intermittently
flowing body of fresh water$ includes aeim and modified watercourse; but does not
wat urse (inclydi irrigation canal, water supply race, canal for
g‘%
W

the supply of wat electricity p neration, and farm drainage canal).” Therefore,
although the Iy tributarwflows thtermittently, it is defined as a “river” under the RPW.

The pro esign wo‘u\ minimal, if any, effect on the stability of the tributary

chan ood @p@ rom a water quality perspective, stormwater discharged from
t [ uld u atment in sumps, swales and ponds to ensure the water quality
inWill)Creek is ed.

@ursuant ta PW, consent is required from the Otago Regional Council (ORC) for the

following activities:
| %nstruction of vehicle and pedestrian crossings

® o 1 vehicle crossing — culvert

o 2 pedestrian and cycle crossings — culvert and boardwalk

. Disturbance of the bed of a river
o Small weir structures in the channel bed

o Vehicle crossing construction (Road 01)
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o) Pedestrian and cycle crossings

o Localised shaping of the channel bed

Additionally, two design elements for the site were assessed as permitted activities unde &
the RPW: ‘ >

" The discharge of stormwater from the development site to the tributary

. The diversion of water to keep a wet bottom pond fed from the sp’rin the
tributary \
*
The activities requiring consent and activities assessed as permittedﬁr cusse

detail in the below sections.

Vehicle and Pedestrian Crossing Construction \ O

o

Section 13 of the RPW sets out the rules for land use ae n the bed ake or river
including construction of bridges and culverts. In relation e constructionVef the vehicle
and pedestrian crossings as part of the Northbroo irement Villa%le 13.2.1.7 of the
RPW states the following (comment is provi% complian itftheach condition):

Rule 13.2.1.7: \}
The erection or placement of any sin %n bridge incl or pipes over the bed of a
lake or river, or any Regionally Sj t Wetland, i
Rule 13.2.1. Conditions iance with Conditions
(@) The bridge or its erecti r@cement
not cause any ﬂood% ause any
or

itted activity, providing:
pliant. The pedestrian and vehicle
rossings have been designed to ensure that
erosion of the f4ed or s of the | they do not cause flooding, erosion, or property
river, or Regiq Significant V’N damage. Additionally, the expected velocities in
R0, the tributary are expected to be low (<1m/s for
the 100yr ARI event).

Compliant. The vehicle and pedestrian
crossings are less than 20m.

Compliant. The crossings are to be designed to
ensure there is no reduction in flood
conveyance for a 100yr ARI event.

¢ Non—Compliant. The pedestrian crossings
thehigher river bank; and would be below the top of bank level.

(e) idge and its abutments are secured Compliant. The crossings would be constructed
st bed erosion, flood water and debris | to be secured against erosion, flood water, and
loading; and debris loading. The pedestrian crossings are to

be overtopped in large flood events. The
vehicle crossing is to be situated above the
100yr ARI flood level. Should the vehicle
crossing culvert become blocked, flood levels
would build up on the upstream side until the top
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Rule 13.2.1. Conditions Compliance with Conditions

of road height is reached, at which point water
would flow over the road.

() Where the bridge is intended for use by Compliant. The crossings are not intended to
stock, measures are taken to avoid animal be used by stock.
waste entering the lake, river or Regionally O
Significant Wetland; and

(9) If the bridge is situated over or on public Compliant. The crossings are not si on or
land, then public access over the public land | over public land. @ %

is maintained. @
The development proposal does not comply with regard to Rule 13.2’@md ther%
consent is required for a discretionary activity. A
Any boardwalks would be built as a permitted activity under .2.1.7A an wo

designed to not cause flooding or erosion. Q v

Disturbance of the River _ed @ ?

From Section 8.2 of the RPW, the issues to % ed speci sturbance” of the
tr :

bed and margins of a “river,” being the Mill ibutary xb WS:
Changes in the nature of the flow of w and sedment@e y activities in, on, under or

over the bed or margin of a lake or n advers
a.  The stability and functi |ng str re
b.  The bedform of th r|ver

C. Bed and ban

d. Flood caré gca aC|ty
In relation to @plement smaII weir structures to create ponding areas in the Mill
Creek tri e desi he following requirements:
rem no erse effects due to flood flows on property downstream and

@&o adv on adjacent land as a result of the proposed works.

e mitigation measures are based on observations of the current
row regime and are therefore consistent with the waterway’s future use.

The waterway is designed to confine the design flood flows that could affect

@lldlngs proposed on the site.
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Rules 13.5.1.1 and 13.5.1.3 of the RPW refer to disturbance of the bed of a river. The
proposed works will not comply as “the time necessary to carry out and complete the whole
of the work within the wetted bed of the lake or river” is estimated to exceed 10 hours in
duration, and therefore a resource consent is required. The other conditions in Rules
13.5.1.1 and 13.5.1.3 including limiting sedimentation and erosion during construction w

be included in the earthworks management plan and erosion and sediment control plan

prepared prior to construction. Q (L
Stormwater Discharge . %
Section 12.B.1.8 of the RPW provides rules relevant to the discharge of s \‘ rto wa@

or to land where it may enter water. The discharge of stormwater is & %e activit

provided that conditions (a) to (d) are met. Table 6.2 below lists eac & se conditio%

and specifies how compliance with these conditions is achieved. \

Table 6.2: Compliance with Rule 1&. -

Rule 12. .1.8 Conditions | Com ce with Conditions
nto or into land in

The discharge of stormwater from a reticulated storm
circumstances where it may enter water, is a permi

(a) Where the system is lawfully installed, or \

extended, after 28 February 1998:
(i) The discharge is not to any Regiofally

Significant Wetland; and ii t flush interception ponds and
i S / nt swales provided for the removal of
(ii) Provision is made for the eption and

: . uspended solids.
removal of any contamin would give
rise to the effects identified IConditiop (d “

this rule; and a X

(b) The discharge does n ntain any The stormwater is predominantly from a natural

sewage; and \ grassed catchment that would include road and
L 2 \

@ roof runoff and therefore would not contain

human sewage. Sewage is to be discharged to

% % the QLDC wastewater collection and treatment
network.
x ause flooding of any The design of the stormwater management
| % rosion, land instability, system would ensure that the discharge does
dimentag erty damage; and not cause flooding, erosion, land instability,
sedimentation, or property damage.

rmwater discharged, after reasonable The stormwater discharge would not give rise to

s not give rise to all or any of the following | these effects after reasonable mixing.
in the receiving water:

(i) The production of any conspicuous oil or
grease films, scums or foams, or floatable or
suspended materials; or

(i) Any conspicuous change in the colour or
visual clarity; or
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Rule 12. .1.8 Conditions Compliance with Conditions
(iiiy Any emission of objectionable odour; or
(iv) The rendering of fresh water unsuitable for
consumption by farm animals; or
(v) Any significant adverse effects on aquatic

life %
The conclusion of the stormwater discharge assessment of effects, see belo strates
compliance with the permitted activity rules for RPW.
The objective for stormwater management and effects mitigation pIa (S been to
collect stormwater that falls on roofs, roads, or travels towards theﬁ m ope pace

areas and direct runoff to treatment ponds and swales for the r f poten
contaminants and discharge the collected stormwater to MllK in co Ila th ORC

rules and the QLDC COP 2020 Q

The stormwater quality mitigation measures are ¢ be a te to ensure that
stormwater discharge from the road would bg i nce W|th .1.8 of the RPW
and the effects on Mill Creek would be Ies on of the Earthworks
Management Plan and Erosion and Sedime agemen%vould ensure compliance

with rule 12.B.1.8 of the RPW durlng t earthworks per

Diversion of Water
The diversion of water from the —fed tribut@ry s, considered to be a permitted activity

under Rule 12.3.2.1 of the n this stimated size of the catchment is less

than 50ha and the da d| Would level weir with a small diameter culvert to
take a portion of t na ow and a e it into the proposed stormwater pond, from
which the water i in dlscharge othe rlbutary approximately 35m downstream of the

take location.

and Subdivision Code Practice

been designed to meet the requirements of the QLDC
2020 contains requirements for mitigating the adverse
land development for urban use.

rface flooding. Where there is no secondary flow path, the primary system is to be
ned for a 100yr ARI worst case flow without surface flooding.

The reticulation network is designed to confine and convey stormwater for a 20yr ARI event
without significant surface flooding. The roads have capacity to convey flow in excess of the
20yr ARI event up to the 100yr ARI flow as a secondary flow path.
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Downstream Flow Mitigation

To prevent significant adverse effects, the stormwater management system is required to
address flows up to the 100yr ARI storm frequency to pre—development flow rates at the site
boundary (Clauses 4.2.4 and 4.2.7).

The estimated peak flow at the southern boundary of the site is less in the 20yr and 10@

ARI post—development scenario than the pre—development scenario. (L
The 2yr ARI event is more representatlve of the everyday type flows that wou For %

140L/s) due to the higher impervious area due to development. Theﬂe [

channel is well vegetated and portions upstream of the pond are profo \
heavily vegetated as part of the proposed development landscap e, no
additional erosion risk is assessed as a likely outcome. Itis g in
flow will have minimal, if any, effect. Note that the peak floot y i iS4 the

order of 4,400L/s and will occur several hours after the Ig tOrmwater floWws” increase
of 140L/s for the stormwater flows is unlikely to adversely Wgpact Mill Creek @r the
downstream environment.

Stormwater Quality &Q * O

Clause 4.2.8 of the QLDC COP 2020 spgcifieSwhat storm treéatment devices can be
required to avoid adverse effects on do%tream water % The focus on the
management to preserve receiving uality is bgc an increasingly important focus
for QLDC. An adequate treatm m has e{ posed with the focus on intercepting

suspended solids in order to a contaminagion¥isk to Mill Creek.

L&OP have been adopted as the minimum

uilding Freeboard %
The freeboard re%ﬁem from

freeboard specifi for the retlre village. Clause 4.3.5.2 is copied below:
freel ditional to the computed top water flood level of the 1% AEP
torm should b\ or as specified in the district or regional plan:
Freeb ' Minimum height
@ Ha allings (including attached garages) 05m
apcidaPand industrial buildings 03m
@ abitable residential buildings and detached garages 0.2m

um freeboard shall be measured from the top water level to the building platform level
e underside of the floor joists or underside of the floor slab, whichever is applicable.

@also refer to Figure 6.5 below which summarises the freeboard requirements for the
Si

as per the QLDC COP which are met as part of the design.
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Residential Buildings — Minimum 500mm

above the 100yr ARI flood level
a

Non-residential Buildings — Minimum
300mm above the 100yr ARI flood level — =¥ed

gure 6.5: d Re uirements
6. Recreatj rea Flood ment
The develop osal alsovncludes an allowance for mounding and a recreation area
located o ern bgnk iINCreek. There are no buildings proposed for this area
(only p lds) and t the minimum freeboard requirements in the QLDC COP

2020 apply. ¢Baged @rran initial assessment of the Mill Creek flow patterns, the tennis
c:@ owli a is situated above the 100yr ARI flood level.

@\tf holes & oposed on the northern side of the Waterfall Park Access Road.
hese involye or reshaping (cut-fill balanced) of the existing ground levels only and will
not affect any flow paths or detention volume allowances.

Q obility Scooter Parking and us Stop Areas Flood Conveyance
s

x rt of the Waterfall Park Access Road design, stormwater runoff from the road and flood

waters in the vicinity of the mobility scooter parking and bus stop area are collected and
conveyed via a swale system located on the north and south sides of the Access Road. The
mobility scooter parking and bus stop will not affect the flood conveyance of these swales
and any stormwater runoff from increased impervious area from the parking area or bus stop
to the surrounding grassed areas would be negligible. Figure 6.6 below shows how the
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mobility scooter parking area does not affect the Access Road swale system. Refer to
Paterson Pitts drawings for additional information.
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Waterfall Park Development Wastewater Modelling

1 Background

Beca Limited (Beca) have been engaged by Queenstown Lakes District Council (QLDC) to model a
new development at Waterfall Park, Lake Hayes (see Appendix A, Development Plan). Modelling
work has been completed previously for this development. However, the development has now
expanded, and further modelling work is required.

2 Demand and Loads to the Wastewater Network ; (L

2.4 Development Demand Assessment

We have been given average, and peak flow information by the developer! onverte
these flows into population equivalents, as this is what the model uses. Th ow per person
the QLDC Land Development and Subdivision Code of Practice is 250 AT e popul

equivalent for the average flows are given in Table 1 below.

Table 1 - Population Equivalent fg

Development Type Average Daily Flows  Total Daily Flows Population
(L/s) (m? Equivalent (rounded)

Hotel

Residential | 1.8 B -

We have, therefore, used a population equiyalen i ater model to represent the
flows {

Appendix A, Figure 1 shows the sau e ork in th fthe new development, and includes

the modelled network for the dev

2.2 Loads in the W ater Ne
The peak wet weather f@terlng the yes #1 and #2, and Bendemeer pump stations are

given in Table 2 bgltw. Appendix B, Ri to 10, show the peak wet weather flows entering the
pump stations du @ e 2 yearARI| evegt. ppendix C, Figures 11 to 19, show the flows
discharging f e pump statio uring the same period. No pump curve has been provided for

the Lake% pump gta a fixed flow rate has been set at 16 L/s for both pumps.
: ows Entering Lake Hayes #1 and #2 Pump Stations
Current WWF (L/s) 2028 WWF Including 2028 WWF with
Growth Model (L/s) Growth Model and
Waterfall Park Flows
(L/s)
15 21 21

Lak s #2 24 25 25
' r 146 148 167

xﬂ removed the Waterfall Park flows that were previously included in the growth model before we
ulated the runs. The Waterfall Park development has a peak dry weather flow of 11.7 L/s, and a
peak wet weather flow of 23.4 L/s.
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Waterfall Park Development Wastewater Modelling

3 Design Horizon Checks

We have simulated three scenarios, using the 2028, and 2058 design horizons. The simulations
have been run with a 2year ARI design storm event, which is the standard Level of Service for
QLDC. Appendix D, Figures 20 to 23 show the peak wet weather flow in the long sections. &

3.1 Scenario 1 — DWF Gravity Fed to Speargrass Flat Road

simulate dry weather flow from the development, but with wet weather flows in the re e model.
Simulating the dry weather flow only allows us to see the impact of minimising the d ent
inflow and infiltration on the existing network. q

Without the development, one manhole (SM11957) floods downstream of \%%ayes #1

This is the developer’s preferred option. In the previous modelling work, the network had msufﬂ
capacity to take the extra flows from Waterfall Park. Therefore, we were requested to w% (L

When the full development is added, three manholes flood upstream ke Hayes
These manholes are SM11804, SM11807, and SM11930. Q
The capacity in the current network is 7.1 L/s. Adding a peak gesid@gtial flow of es the

remaining capacity as 2.6 L/s, without adding any storage at{ velopment. Thafefore, the

remaining flow from the development will need to be s@

3.1.1 Scenario 1a — Residential DWF Gravi eargrgss d
We simulated the DWF for only the residential ment, witm\a eather flows in the rest
n has capacity to take these

of the model. The network upstream of th es #1 pu tMt
flows

3.1.2 Scenario 1b — Hotel DW% ed to Spes
We simulated the DWF for o el developmeg

with the wet weather flows in the rest of the
model. One manhole SM floods Th
t

ass Flat Road

e network upstream of the Lake Hayes #1
e hotel flows.

pump station does not h capacity
3.2 Scenari WF Pump%@owtown-uke Hayes Road

We modelled @p station, Nmm diameter rising main to take the flows to connect into the
eX|st|ng n Arrowﬁw% ayes Road. The pump rate is 15 L/s. We then simulated the
eather fl e development, but with wet weather flows in the rest of the
. onside v@r or not the new pump station could run at the same time as the peak
e Hayes pump station. We found that the new pump station has

icant impa@i o existing pump station.

@‘Vithout thé

Adding the d

pbment, one manhole (SM11957) floods downstream of the Lake Hayes #1 PS.
Opment does not create any more areas of flooding.

3.3 @nario 3 - WWF Pumped to Arrowtown-Lake Hayes Road

@enario is the same as scenario 2, except we simulated the 2 year ARI event through the
lopment as well. The pump rate remains 15 L/s. As before, we managed the pumping from the
development using Real-Time Control. We also simulated the model without the Real-Time Control.

During the 2028 design horizon, SM11957 floods. This is regardless of whether the development is
modelled or not. The flood volume is 75m3, during the 2028 design horizon.
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Waterfall Park Development Wastewater Modelling

During the 2058 design horizon, two manholes flood (SM11952 and SM11957) downstream of the
Lake Hayes #1 PS without the development. The flood volume is 75m3.

With the development included, no extra manholes flood. As with Scenario 2, the new pump station

has an insignificant impact on the existing pump station. Table 3 below details the pressure in the

300mm diameter pipe at the connection point for the 2058 design horizon. &
a

Table 3 — Pressure at Connection Point for Scenario 3

: Pressure with
Pressure with No ArrowtowWMand
Design Horizon Static Pressure (m) Waterfall Park Flow el

(m) Waterfallhl:ﬁrk Flows
, -

= Future Upgrades Required

remaining flow from the development wiII nee b&stored.

Jayne Richards at Fluent Solutions Ltd requested that we look a mum flow th

added to both Scenarios 1 and 3. v

4.1 Scenario 1a Q

The capacity in the current network is 7.1 L/s. Addi re5|de .5 L/s leaves the
remaining capacity as 2.6 L/s, without adding anstorage et the nt. Therefore the

4.2 Scenario 3

A Capital Scheme, Lake Hayes # @eady incl current Capital Programme. This
scheme includes upgrades that ve the floo ticipated in 2028. In terms of effect on the
network, we would recomm enarlos are taken further. Neither of those scenarios

affect the current flooding.
No other upgrade re reQd toc

nt ra flows from Waterfall Park development during
the 2028 or 2058 n horizons. \

sion ¢
The etwork be@eargraes Flat Road and Lake Hayes #1 PS has insufficient capacity
of the lows from the Waterfall Park development. After adding the residential
pment on spare capacity of 2.6 L/s peak flow in the Speargrass Flat Road network.
Capltal @ Lake Hayes #2 PS, is already included in the current Capital Programme. This

cheme in pgrades that will relieve the flooding anticipated in 2028. In terms of effect on the
netw we would recommend that Scenarios 2 and 3 are taken further. Neither of those scenarios

affe urrent flooding, and no other upgrades would be required to the sewer network.

&
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ake Hayes #1 PS using 2028 Growth Model (No Waterfall Park Development)
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ake Hayes #1 PS using 2028 Growth Model, including Waterfall Park Development
Flow (L/s)
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flow to Lake Hayes #2 PS
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ake Hayes #2 PS using 2028 Growth Model (No Waterfall Park Development)
Flow (L/s)
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ake Hayes #2 PS using 2028 Growth Model, including Waterfall Park Development
Flow (L/s)
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endemeer PS using 2028 Growth Model (No Waterfall Park Development)
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Bendemeer PS using 2028 Growth Model, including Waterfall Park Development
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om Lake Hayes #1 PS using 2028 Growth Model, and Including Waterfall Park Development
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utflow from Bendemeer PS
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om Bendemeer PS using 2028 Growth Model (No Waterfall Park Development)
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HYDRAULIC
ANALYSIS
LIMITED

WATERFALL PARK DEVELOPMENT:
WASTEWATER NETWORK ASSESSMENT &

To: Richard Powell Queenstown Lakes District Council (QLDC

Distribution: Jayne Richards Fluent Solutions (FS) (L
From: Brian Robinson; Rebecca Ellmers (HAL) %
Subject: Waterfall Park Development — Wastewater Networ &ment Q

Date: 16 January 2019

A

1 Introduction Q Q
1.1 Objective 9
The objective of this study is to utilise the existir@c model Ma tewater Model with HAL

updates, 2018) of the Queenstown, Arrowtown al Hayes wa! twork to assess the impact of
the proposed Waterfall Park development on water ne%k.

1.2 Background

The Waterfall Park development pro s to disc e aximum flow rate of 23.4 I/s to the existing
network. The initial hydraulic carried out A (Waterfall Park Development Wastewater

Modelling, 2018) considered a of priv ;@s tion scenarios at various connection points to the
existing network. The develop onsultanK requested further assessment of the Waterfall Park
development impact. E

2 Wat%gﬂ Pa‘rk%elopment

The Park seeks to discharge a maximum PWWF of 234 I/s and has considered two
x network c ion points as summarized below:
@ . Conn D the existing local 150mm network to the south discharging to Lake Hayes #1 Pump

StatioMyandéeventually to the Arrowtown-Lake Hayes Pump Station
ection to the existing transmission 300mm gravity/pressure main connecting Norfolk Street
Station to the Arrowtown-Lake Hayes Pump Station

@ction point to the existing 150mm network to the south was shown in the assessment undertaken
to result in overflows from the local network upstream of the Lake Hayes #1 pump station. This
assessment has focused on the connection point to the existing 300mm gravity/pressure main with a
proposed pump rate of 23.4 I/s (i.e. matching expected design flows for the full development.

The location of the development and proposed connection points is shown in Figure 1 below.

WATERFALL PARK DEVELOPMENT NETWORK ASSESSMENT 1
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Norfolk Street

STREAMSIDE uar,(
Millbrook

X
4iyt“;nm1

ol
"
"

3

V1V =
] ) WRN{)MK Street #2

o

\ R gl ¥ AL )
Q| P

. 300mm Arrowtown- 4 %\,,
%
Lake Hayes sewer !\ .

O O

Hy
W GULLy Roap

Waterfall Park

3
Lake Hayes #6
c LN

Local Lake Hayes
#1 PS network

Lake'Hayes #1

MCOONNEL ok
b

z {,\w"& ; g
£ _""'o : ’« -
r‘E‘i{Threepwood #2 "}| ‘ . . _‘N\\
T2 epwio o A
reepwood #1 Vake Hayeadl \\ ”//
L m ’ AITg = Hayes \"-\ﬁ/’//
= ' N
Figure, 1'% aterfall Park YeVelopfnent Wastewater Connection
3 WaterfalRark De ment Impact
3.1 Propos elling Scéparios
tions have since requested further assessment of the Waterfall Park

raulic modelling carried out by BECA (Waterfall Park Development

The develop% sultant® @u
develop t im@pPact. The jpiti
@onsidered a private pump station with storage and off-peak pumping
t

Wastew@odelli >

S lessen ’% the development load on the network), with an arbitrary pumped rate of 15
I Soluti %\ quested modelling of the maximum proposed development discharge of 23.4 I/s
@h Arrowt e Mayes 300mm connection point (identified as Scenario 3 in the BECA report).

. Waterfall Park (23.4 I/s) to Arrowtown-Lake Hayes 300mm line

3.2 Scenar
wastewater model (with 2018 HAL updates included update of pump station capacities) was

The Wa
r e current (2015) scenario, with and without the proposed Waterfall Park development. The
k was assessed against a 5-year ARI design storm to understand the system performance. As shown

m Figure 2 long-section below, the existing network has sufficient capacity in the 300mm Arrowtown-
Lake Hayes Wastewater line, discharging to the Arrowtown-Lake Hayes Pump Station.

WATERFALL PARK DEVELOPMENT NETWORK ASSESSMENT
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ine) -5y RI deSign storm

Figure 2: Existing (2015) Long Section (300mm Arrw

The additional peak wet weather flows of 23.4 I/s f erfall Rar ment were added in to the

a
model, with connection to the 300mm Arrowtowr&qa es wastey s shown in the Figure 3 long-
|

section below, the post-development network has in the 300mm line to receive the

Locator

§

1033931 ‘WaterfallPark.2
300 300
0148 0147

003518 006168

103393 ‘WaterfallPark 107910
4 valiglms3) - | o0 ‘ 00 | 00
Figure 3: Development (2015) Long Section (300mm Arrowtown WW line) with additional Waterfall Park Flows (23.4
I/s) — 5 year ARI design storm

@be noted that limited information has been made available to date regarding the levels of this

300mm wastewater pipe, with modelled levels taken from QLDC’s GIS which just provides invert and ground
levels at the upstream end of the pipe (at the confluence with the Norfolk St and Millbrook rising mains) and
at the downstream end (at the Arrowtown-Lake Hayes pump station), with no information provided regarding
levels at intermediate points along its length. It is understood that this pipeline, whilst generally operating
as a gravity pipe, is designed to operate under pressure if flows exceed the on-grade capacity of the pipeline

WATERFALL PARK DEVELOPMENT NETWORK ASSESSMENT 3
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3.3 Pump Station Assessment — Current Scenario (2015)
The 300mm Arrowtown-Lake Hayes wastewater line conveys flow from the Norfolk Road Pump $tation
(maximum capacity 70 I/s) and the Millborook pump station (maximum capacity 24 I/s) to the Arrowtow ke
Hayes Pump Station. The modelled inflows and outflows for the Arrowtown-Lake Hayes PS post-dey,

scenario are shown in Figure 4 below.

t

The Arrowtown-Lake Hayes Pump Station has a maximum capacity of 85 I/s with one pump
on QLDC records). In the post-development scenario (with the 23.4 I/s from Waterfall
peak modelled inflow to the pump station is 81 I/s in the 5-year ARI design storm (as’ the re
As shown by the yellow trace, the majority of flows entering the pump station are, x rom the
line and the Waterfall Park development. ’\ K

Arrowtown-Lake Hayes WWPS Syr ARI

| ."'

)

Modelled Flow (I/s)
. s

|
150120 - “\ 15/01/201% 12:00 15/01/2015 1800
Q\Q &melled Arrowtown-Lake Hayes Pump Station flows — 5 year ARI design storm

3.4 Pump ion Assessment — Future Scenario (2055)
Based oRé future (2055) population scenario, an assessment was made of the capacities of the relevant pump
%néﬁ

S Ischarging to the Arrowtown-Lake Hayes Pump Station, and can be summarised in the Figure 5

& tic below.

While there is current (2015) capacity in the Arrowtown-Lake Hayes Pump Station for the proposed
development, future significant growth in the remainder of the contributing catchment (in addition to the
proposed Waterfall Park flow of 23.4 I/s) will likely trigger pump station upgrade requirements.

WATERFALL PARK DEVELOPMENT NETWORK ASSESSMENT 4
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Figure 5: Pump station.cal urrent (201% io versus theoretical maximum flows
3.5 Pressure at Arro@n-Lake Omm line connection point

In both the current ( and future ( enarios, there is sufficient capacity within the 300mm line to
receive the additi s from wa fall Park development. Based on the GIS data available, the

wastewater line %rs to disch s free flow via gravity (i.e. not pressurized) to the Arrowtown-Lake
Hayes Pump% . . %
t
d

nection he Waterfall Park development to the Arrowtown-Lake Hayes 300mm line

The pro
has %truct ] el with an estimated ground and invert level based on existing data.
ight level d ailable to determine whether there are sections of this pipeline that don’t operate

r gravity ditlons (and hence may operate under pressure), and is recommended as part of the design
r@cess for .@ erfall Park development, an assessment is made of actual levels at the proposed
nnection poifttesdetermine whether the pipeline is expected to operate under pressure, and to determine

the hea@the proposed Waterfall pump station will operate at.

&
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Wynyard Quarter
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Mott MacDonald New Zealand

Limited Registered in New Zealand

no. 3338812

Waterfall Park Development Water Impact Assegsn’%

19 March 2018

This letter summarises the results of the
development consisting of mixed land luding a hotel {880 rooms) and a
residential development of 125 units (do dwelling).J he project is located on the
northwest side of Arrowtown-Lak@es Rd and Spear s Flat Rd.

ment unde proposed

1 ackground

Q . < >
In January 2018 Mott ac& d was co xed by Queenstown Lakes District

Council (QLDC) to assess the system pgrigfmance in terms of Level of Service
(LOS) and firefig acity in th d development.
ater supply model was used. Three

In this analy %st Lake
scenario estigated, without additional demand from the proposed
develo%or existi conditions. These are further detailed in the
f this letter.
N ,

e

Powered by H2knOw-how - www.h2knowhow.com e
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Figure 1 - Proposed Development ocation



M 2 Assumptions

M 21 Demand Calculations
MOTT

MACDONALD A demand assessment was provided by the client as summarised in Table 1 below.
The detailed calculation is attached in appendix.
Table 1 - Demand Calculation
Hotel Facility (Elevation: R 368m)
No. Hotel rooms 80

Maximum people per room

Peak daily consumption (l/day/room) 440
Peak water demand (m3/day) - room Q 167.
Additional demand (conference centre, restaurant, irrigation, et 20
(m3/day)

Instantaneous Peak Flow (I/s)

Residential Development (Elevation: R 36 m)

No. Primary Dwelling (3 people)

No. Secondary Dwelling (2 people)

Peak consumption Primary Dwelling (I/da

Peak consumption Secondary Dwelling (I/d

Peak water demand (m3/day) @ Q 350
Instantaneous Peak Flow (] 26.
The calculated demand onservati mpared to the observed
consumption in Quee()wn OOOI/pro% and Lake Hayes (see table

below).

Table2- a es'Demands
DMA one Total Number of Average demand per
a connections connection (l/prop/day)
Sho ountry 374 495 756
L s Estate 822 596 1379
Lake Hayes Q 928 421 2204
ndeem 17 13 1308
Terraces \ 25 9 2778
6 DMAs 2166 1534 1412

® in the table above, the proposed development peak day demand is

Proposed Connection Point

@ &&\ t to a third of the current peak day demand in the entire service area.
@ O The minimum and maximum elevations within the proposed development areas of
the lots are shown in the table below:

Table 3 - Proposed Development Elevations

Min elevation in proposed Max elevation in proposed
\ development area development area

Hotel Development 347.5m (with 4 story hotel 368m (with single story
building ~12.8m height) building only)
Residential 342m 367m

Development

Overall, the maximum elevation within the lot proposed for the residential
development is 423m.

19 March 2018 | Page 2 of 9



M As suggested by the developer, it was assumed that the proposed development
would be connected to the 235 mm ID main at the Arrowtown-Lake Hayes Rd and
M Speargrass Flat Rd junction. Figure 2 below shows the development location, and

MOTT the proposed network and connection point considered in this study.

MACDONALD

Proposed
Connection Point

W

LB Proposed :
network [k

R 36.m «

Proposed
Residential se

The Orchzr ey

Figure 2 Proposed De ocatign @ and Connection Point
3 Scenario Investiga& \\

Three scenarios werﬁestigated, incl%e above demand and the current
network oper @

o 2 C
Pla%pgrades nkton Ladies Mile Highway were included in the future

recomme head losses for pipeline design), it was assumed that the proposed
develop Id be serviced through a 260mm (ID) pipe connected to the supply
poin k posed network layout was provided by the client and is attached in
D7 &
@ elevation points were included, one for the hotel (max. elevation:368m) and
\ oRe for the residential development (max. elevation:367m). Respective demands
@ O ere assigned to each point.
Fire flow capacity was assessed based on FW2 requirement plus sprinklers flow of
@ 16.6l/s, as defined by the client.
® 4 Model Results

4.1 System Performance Analysis in the Proposed Development

028 and 2058 ri
@ ensure %o s in the proposed network remain between 1 and 3 m/km

This section describes the results of the system performance analysis undertaken
for the above scenarios after including the proposed development demands.
Results have been analysed to verify whether levels of service can be metin the
proposed development without any network modification. The table below
summarises the results in terms of minimum and maximum pressure, maximum
head losses in the proposed network (260mm pipe) and fire flow capacity.

19 March 2018 | Page 3 of 9



M Table 4 - Minimum Pressure and Maximum Head osses in Proposed
Development

MOTT M Scenario Minimum Maximum Maximum Head Fire Flow
MACDONALD Pressure (m) Pressure (m) osses (m/km)

Existing 60.9 97.1 3.0 Can meet residential

fire flow (FW2 =25 I/s

2028 59.9 97.1 + 16.6l/s sprinklers

2058 58.0 97.0 flow)

The normal operating pressure set by QLDC addendum to NZS4404:2004
(Development ad Subdivision Engineering Standards) is 30 to 90m. As sh i
table above, minimum pressure in the proposed development is predicted@

the recommended LOS for all scenarios. However, pressures higher than th
recommended LOS are predicted in areas below 349m.

e
FW?2 fire flow was tested at the end of the proposed 260mms (I ) he mode
predicts that residential fireflow (FW2 — 25l/s) plus the spri requwe

et
provided with a residual pressure of 47m at RL 368rm

The highest elevation that would be serviceable fo rth idential evelopm is
395m. Recommended LOS in terms of pressu flow are p cted to be
met up to this point.

4.2 System Performance Analysis i malnlng twork

The section below describes the results e system erform@ance in the remaining
of the Lake Hayes network. Res ve b n anal assess the effect of the
proposed development fo

Figure 3 to Figure 8 bel t e syste nce for current operational
conditions, including ren 28 and 2 demand.

>

N &0‘
O AN
S "0
&
2>

¥
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Figure 4 Current Peak Day System Performance - Post Development
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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
Table 6 - Maximum Head osses in 235mm ID Pipe
Demand Max head losses Max head losse Head loss
before development after developm increa
(m/km) (?
Current Peak Day 0.4 *

2028 Peak Day 0.6
2058 Peak Day 1.1

a maximum
n Lake Hayes

LOS in this area, for current and arios. H r, pressures below the
recommended LOS are predicte propertie ed’in the elevated areas of
Slope Hill Rd and Threew IS is ancm issue that needs to be
addressed x

Head losses are pre ted to increase b% 7m/km reaching 7.8m/km in the

235mm (ID) alon own Lake due to the additional demand. The
predicted hea xceed the, ended LOS, 5m/km. This LOS issue
needs to be ~

5 @ons an R"n ndations
om the p Waterfall Park development has been added to the

netw or the ur@t re 2028 and 2058 peak day models to determine if

. 6.7
As shown in the pictures and above tables, th m redicted
. NN R

itable levels o e could be obtained.
evels of e are expected to be met in terms of minimum pressure and head
Ioss$ i osed development, however pressures higher than the
recom LOS are predicted in areas below 349m. The model predicts that

ofir ow uirements (FW2 — 25l/s and 16.6l/s sprinklers flow) can be provided with
| pressure of 47m at RL 368m, for current and future scenarios. The

O
»@

19 March 2018 | Page 8 of 9

& st elevation that would be serviceable for the residential development is 395m.

he 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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From: Daniel Jessop s o@)(@

Sent: Thursday, 28 November 2019 3:10 PM

To: Jayne Richardsmso@)@

Cc: 'Brady Cosgrove' [so2)@ s Jakub Macak!
S S@U@I ] Klemens Markiewicz' [ S S@E) i Sam Ballam'
[ se@@ 0 'Martin Robertson'

Subject: RE: CS19078 Ayrburn Development - Water supply requirements &

'Lauren Christie'

Jayne,

Thanks for the phone call, to (hopefully) clarify the requirements; Q

The sprinkler system demand is expected to be no more than 720 L/min @ 450 kPa for the® @ne buildi %
supply needs to be provided by the incoming mains. The 450 kPa pressure does not nee b&achieved. w in-
ground hydrants are at full flow, i.e. it can be assumed that the in-ground hydrants ar w when a singsthe
water supply pressure for the sprinkler system. Obviously the sprinkler system is at f (720 LQ)for is
scenario.

With the sprinkler system and hydrants at full flow (i.e. 37 L/s for the Care &there n tg’esidual pressure of

100 kPa in the incoming mains. Note that the ‘FW3’ category for non- d buildings Ifffig 50 L/s may be more
onerous than the sprinkler protected building requirement?

| believe this is what is described in my e-mail below, howev esifitisn
L 2

Also as discussed, yes you can design so that the sprinkle& has 450 %ssure with the sprinkler system +

ieént decision in our view as it is beyond

hydrants at full flow, however this may have cost implications? It woul
the minimum requirements of the relevant Stanx@ comply& Z Building Code.

Kind regards, K
Daniel Jessop | Senior Engineer (Fire 9 O
Cosgroves Ltd | Level 1, 23-27 Bea eenstown%
P | W wig. es.co Q

P Please consider the environm inting this e-Mgil All infofmation contained in this email message is confidential and may be
subject to legal privilege. If you tfthe intended recigignt,§gou must not use, disclose, copy or distribute this message or the information

e
contained init. If you have ive messagejp err@w mail or telephone us (collect) and destroy the message and all attachments
"

received. Cosgroves is a tra name of "Cosgrove:

y Cosgrove'

SubjectKS

Hi Jayne,

; 'Jakub Macak' s 9@)@ ; 'Lauren Christie!
; 'Klemens Markiewicz' [lis9@)@@ 0 'Sam Ballam!
; 'Martin Robertson [ SSRE)

78 Ayrburn Development - Water supply requirements

Generally your summary aligns with our understanding. For clarity I've prepared some further advice as follows.

In regards to pressure and flows of the sprinkler and hydrant systems the following ‘rules’ apply, based on the relevant
Standards:


www.cosgroves.com
https://www.facebook.com/pages/Cosgroves-Ltd/1140287585996921

a. The sprinkler system water supply needs to achieve the required performance at the design flow + pressure as
per e-mail below, however it can be assumed for this case that the hydrants are not being used

b. With the hydrants and sprinkler system at full flow (serving one building), the residual pressure in the mains
needs to be 100 kPa.

With respect to the proposed development and the building types, we summarise the requirements as follows:

Single level Housing (non-sprinklered) — FW2
Active Recreation/Amenities Building (non-sprinklered) — FW3 O
Multi-level Apartments (non-sprinklered) — FW3

Care Home (Sprinklered) — FW?2
Childcare Centre (non-sprinklered) — FW3 O %

Maintenance (non-sprinklered) — FW3 *

Medical Centre (non-sprinklered) — FW3 o %
Water supply requirements: \
a. FW2-25L/stotal (12.5 L/s each from two hydrants) \

@ 000 T

b. FW3-50L/s total (25 L/s each from two hydrants)

Apologies | didn’t come back to you yesterday — | was pretty well buri@&!e in the dzv

Give me a call if you have any questions about the above. @

Q
L P

Daniel Jessop | Senior Engineer (Fire)

Cosgroves Ltd | Level 1, 23-27 Beach St | Queens@%OO ®

M EERE | W www.cosgroves.c
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Title |Hydrau|ic Calculations to assess maximum headlosses in 235mm ID pipe
Job No. Q000492
l_lJ'e nt Job Title: Northbrook Retirement Village
SOLUTIONS Engineer: Jayne Richards
Checked: Anthony Steel
Date: 1/04/2020

Hydraulic calcs comparing to model

Pre-development flows - estimated from Mott MacDonald Headloss/km in Table 6 (to match headloss in m/km)

Extract from Mott Macdonald Report:

The table below summarises the maximum head losses in the existing 235mm 1D
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
’ ] . ) Roughness Kinematic . Hydraulic | Reynolds Friction | Total Head Demand Min pressure before  Min pressure after  Pressure drop (m)
Pipe Dia (ID) o Area Pipe diameter Coefficient Length Viscosity Mean Velocity diameter | Number | Coefficient loss Velocity Head Description development (m}) development (m})
Q (Ils) A (m°) m k (mm) Lm) | v (10° m*/s) V (mls) D (m) Re f AH (m) m/1000 m Current Peak Day 895 831 64
2028 Peak Day 892 822 70
235 mm 12.7 0.04338 0.235 0.015 1 1.5 0.29 0.235 45867 0.0214 0.00 0.40] 0.004368623|Estimated flow before development: ent peak day 2058 Peak Day 88.2 a0.2 8.0
235 mm 16 0.04338 0.235 0.015 1 1.5 0.37 0.235 57785 0.0204 0.00 0.60| 0.006933893|Estimated flow before development-
235 mm 22.4 0.04338 0.235 0.015 1 15 0.52 0.235 | 80899 0.0190 0.00 1.10]  0.01359043|Estimated flow before developm 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)
Post-development flows - estimated from Mott MacDonald Headloss/km in Table 6 (to match headloss in m/km) Current Peak Day 04 6.0 56
’ ] . " Roughness Kinematic . Hydraulic | Reynolds Friction | Total Head 2028 Peak Day 06 6.6 6.0
Pipe Dia (ID) How Area Pipe diameter Coefficient Length Viscosity Mean Velocity diameter | Number | Coefficient loss Velocity Head 2058 Peak Day 11 7.8 6.7
I/ A (m® k L v (10° m*/s V (m/ D R - AH (m
Q (/s) ) il (mm) mJ v ) (m/s) (m) s f (M) _] m/1000m 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
235 mm 57 0.04338 0.235 0.015 1 15 1.31 0.235 | 205859 0.0160 0.01 6.00] 0.088000853 e e o T Dl it vl arionn cr-malil: 1 riaiecs
235 mm 60 0.04338 0.235 0.015 1 15 1.38 0.235 216694 0.0159 0.01 6.59 0.09750787 Rd and Speargrass Flat Rd, so pressure remains well above the recommended
235 mm 65.8 0.04338 0.235 0.015 1 15 1.52 0.235 237641 0.0156 0.01 7.81| 0.117270548 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.
|Approximate flows allocated to Waterfall Park development in Mott Macdonal Model: | |
Current peak day: 44.3 LIs Head losses are predicted to increase by up to 6.7m/km reaching 7.8m/km in the
2028 peak day: 44 Us 235mm (ID) along Arrowtown Lake Hayes Rd due to the additional demand. The
2058 peak day: 43.4 Us predicted head losses exceed the recommended LOS, Sm/km. This LOS issue
needs to be addressed.
[New flow (Waterfall Park Hotel plus Northbrook Retirement Village): |
Current peak day: 313 L/s
2028 peak day: 313 L/s
2058 peak day: 313 Lis O

|New post-development flows (Mott Macdonald Pre-Development Flows plus Waterfall Park Hotel plus Northbrook Retirement Vmage):

Current peak day: 44 Lis
2028 peak day: 47.3 Lis
2058 peak day: 53.7 Lis

New post-development flows (Mott Macdonald Pre-Development Flows plus Waterfall Park Hotel plus Northbrook Retirement Vmage):
] : . " Roughness Kinematic .
Pipe Dia (ID) Flow Area Pipe diameter Coefficient Length Viscosity Mean Velocity Velocity Head Description
Q (I/s) A (m°) m k (mm) L (m) | v (10®° m%s) V (m/s)
235 mm 44 0.04338 0.235 0.015 1 1.5 1.01 0.052437566|Estimated flow post development- current peak day
235 mm 47.3 0.04338 0.235 0.015 1 1.5 1.09 0.060598162|Estimated flow post development- 2028 peak day
235 mm 53.7 0.04338 0.235 0.015 1 1.5 1.24 0.078106242|Estimated flow post development- 2058 peak day






