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FORM 9: APPLICATION FOR RESOURCE CONSENT

To: Christchurch City Council

1.

10.

Bowenvale Park Estates Limited applies for subdivision consent, to subdivide Lot 3 DP
78608 held in Record of Title CB45A/976 into twelve (12) residential allotments, one
(1) access Lot, and three (3) right of ways.

Land use consent is also required to undertake earthworks for pavement construction,
drainage and minimal re-contouring of the lots towards the right of way.

The proposal is fully described in the attached AEE and plans which forms part of this
application.

The site at which the proposed activity is to occur is:
Address: 169 Bowenvale Ave, Cashmere
Legal Description: Lot 3 DP 78608

Area: 9686m? (more or less)

The name of the owners to which the Application relates is Elisa-Jane Currie, Paul
Brian Currie, Michael Craig Laing.

There are no other activities that are part of the proposal to which this application
relates.

No additional resource consents are needed for the proposal to which this application
relates.

We attach an assessment of the proposed activity’s effects on the environment that —

(a) includes information required by clause 6 of Schedule 4 of the Resource
Management Act 1991; and

(b) addresses the matters specified in clause 7 of Schedule 4 of the Resource
Management Act 1991; and

(c) includes such detail as corresponds with the scale and significance of the effects
that the activity may have on the environment.

We attach an assessment of the proposed activity against the matters set out in Part
2 of the Resource Management Act 1991.

We attach an assessment of the proposed activity against relevant provisions of a
document referred to in section 104(1)(b) of the Resource Management Act 1991,
including the information required by clause 2(2) of Schedule 4 of that Act.

We attach information that adequately defines the following:
(a) the position of all new boundaries; and

(b) the areas of all new allotments; and
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(c) the locations and areas of new reserves to be created, including any esplanade
reserves and esplanade strips; and

(d) the locations and areas of any existing esplanade reserves, esplanade strips, and
access strips; and

(e) the locations and area of any parts of the bed of a river or lake to be vested in the
territorial authority under section 237A of the Resource Management Act 1991; and

(f) the locations and areas of any land within the coastal marine area (which is to
become part of the common marine and coastal area under section 237A of the
Resource Management Act 1991); and

(9) the locations and areas of land to be set aside as new roads.

11. We attach the following further information required to be included in this application
by the district plan, the regional plan, the Resource Management Act 1991, or any
regulations made under that Act.

Megan Austin

Resource Management Planner

22 December 2023
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1 Description of Site and Existing Environment

The application site is located at 169 Bowenvale Avenue, Cashmere and is legally described
as Lot 3 DP 78608 and has a site area of 9668m? (more or less). A copy of the Record of Title
is contained in Appendix A.

The application site is located to the east of Bowenvale Avenue. The site contains an existing
residential unit and an accessory building. The majority of the site comprises vegetation —
namely large trees and bushland. An existing network waterway is located to the west of the
site and runs along the length of Bowenvale Avenue. The waterway is set back more than
15m from the western boundary. Figure 1 below identifies the location of the site.

Land adjoining the site directly to the north at 163 & 165 Bowenvale contains two allotments
each comprising a residential unit. There is a large vacant allotment (46.8 ha) to the east and
south of the site at 281 Huntsbury known as ‘Bowenvale Park’, comprising of bushland/mature
trees and grassland further towards the south of the site. There is a vacant allotment (1.18ha)
to the west of the site at 130 Bowenvale Avenue, and Bowenvale Reserve Track is also located
to the west of the site.

Within the wider surrounding environment, the east, south, and west of the site largely
comprise vacant green allotments containing vegetation. The site directly to the east and south
is zoned ‘open space natural zone’ and is utilised for recreational purposes. There are popular
recreational parks and tracks comprising of Victoria Park to the south, and Mt Vernon Park
and Montgomery Spur Reserve to the east. The wider surrounding environment to the north
of the site is primarily residential.

Bowenvale Avenue is classified as a local road.

Figure 1 The site at 169 Bowenvale Avenue identified in yellow and the surrounding
environment (Source: Canterbury Maps).
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2 Description of Proposal

2.1 Subdivision

It is proposed to remove the existing dwelling and related structures in order to subdivide the
subject site as described below.

Subdivision consent is sought to subdivide Lot 3 DP 78608 into twelve (12) residential lots, a
joint owned access lot (Lot 13), and three private right of ways to service the allotments. A
copy of the Scheme Plan is attached in Appendix B. Proposed Lots 1 -12 have Lot sizes
ranging from 700m? — 790m2. A summary of the proposed new lots to be created by the
subdivision is provided in Table 1 below:

Table 1: Nature of the proposed allotments

Proposed Allotments ‘ Lot Area (gross)
Lot 1 710m?2
Lot 2 780m?2 (700m?2 net)
Lot 3 775m?2 (700m?2 net)
Lot 4 700m?
Lot 5 700m?
Lot 6 770m?2 (700m?2 net)
Lot 7 765m?2 (700m? net)
Lot 8 700m?
Lot 9 700m?
Lot 10 760m?2 (700m?2 net)
Lot 11 755m?2 (700m? net)
Lot 12 710m?
JOAL Lot 13 850m?
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2.2 Easements

Table 2: Schedule of Proposed Easements

Schedule of Proposed Easements

GRAHAM

SURYEYING

PURPOSE SHOWN BURDENED LAND | BENEFITED LAND
A LOT 13 LOT 112
B LOT 2 LOTS 1,3&4
c LOT 3 LOTS 1,2 &4
RIGHT OF WAY D LOT 6 LOTS 5,7 &8
E LOT 7 LOTS 5,6 &8
F LOT 10 LOTS 9, 11 & 12
G LOT 11 LOTS 9, 10 & 12
A LOT 13 LOTS 1 - 12
RIGHT TO DRAIN SEWAGE B LOT 2 LOT 3
RIGHT TO CONVEY WATER c LOT 3 LOT 2
RIGHT TO CONVEY D LOT 6 LOT 7
ELECTRICITY - o7 7 o6
RIGHT TO CONVEY
TELECOMMUNICATIONS F LOT 20 LOT 11
G LOT 11 LOT 10
A LOT 13 LOTS 1-12 &
PART LOT 3 DP
B LOT 2 LOTS 1,3 &4
c LOT 3 LOTS 1,2 &4
D LOT 6 LOTS 5,7, 8 &
PART LOT 3 DP
28705
E LOT 7 LOTS 5, 6, 8 & PART
RIGHT TO DRAIN WATER LOT 3 DP 28705
F LOT 10 LOTS 9, 11, 12 &
PART LOT 3 DP
28705
G LOT 11 LOTS 9, 10, 12 &
PART LOT 3 DP
28705
H LOT 6
PART LOT 3 DP
| LOT 7 28705
J LOT 10

10
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Table 3: Schedule of Existing Easements

Schedule of Existing Easements

PURPOSE SHOWN BURDENED LAND BENEFITED LAND
RIGHT OF WAY
RIGHT TO DRAIN WATER
RIGHT TO DRAIN SEWAGE
RIGHT TO CONVEY WATER K,L,M,N, O,
RIGHT TO CONVEY ELECTRIC R&S LOT 3 DP 78608 EC 400757.2
POWER DP 78608
RIGHT TO CONVEY
TELEPHONIC
COMMUNICATIONS
K,L,M, N, O, LOT 3 DP 78608 T 920309
RIGHT OF WAY R&S
DP 78608
RIGHT TO CONVEY WATER K,.L&S LOT 3 DP 78608 A364090.4
DP 78608

2.3 Roading and Access

Lot 13 is a jointly owned access lot which will serve to provide direct access from Bowenvale
Avenue along the western boundary of the site. The access lot will have a formed width of
5.5m and a legal width of 6.2m and will connect to the three proposed Right of Ways to service
the allotments as shown on the plans in the Servicing Report contained in Appendix D.

The right of ways have an initial access width between 4.9 — 5m which transitions to a width
of 4m along the main length of each access. The right of way shown by easements ‘B & C’ is
located towards the north-west boundary of the site and will serve proposed Lots 1 — 4. Right
of Way ‘D & E’ is positioned within the centre west of the site and will service Lots 5 — 8. The
third right of way ‘F & G’ is located towards the south-west boundary of the site and will serve
lots 9 — 11.

2.4 Existing and Proposed Services

The existing wastewater, stormwater and supply pipes around the existing site area are
shown in Figure 2 below.

11
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Figure 2: Existing services at 169 Bowenvale Ave. (Source: Christchurch City Council three
waters advanced asset network map).

2.5 Infrastructure

Wastewater

As detailed in the Servicing Report (Appendix D) the existing gravity sewer reticulation
network main will be extended up to Bowenvale Avenue. It is proposed that the new 150mm
diameter main will be extended for 135 metres along the accessway. All lots will be serviced
via individual 100mm diameter connections.

The proposed waterway layouts are shown on the Infrastructure Servicing Plan in the servicing
report, attached in Appendix D.

12
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Stormwater

There is an existing open drain and stormwater reserve located at the top of Bowenvale
Avenue. It is proposed to discharge all runoff associated with the site to the stormwater
reserves, as depicted in the servicing layout plan. All stormwater within the ROW will be
discharged to the public stormwater network within Bowenvale Avenue.

The Engineering Report outlines the proposal to also treat the stormwater via a StormFilter
proprietary treatment device in a trafficable manhole, or equivalent treatment device if
approved by CCC. Stormwater detention will also be achieved with 30m? roof tanks to be
utilised on each site to achieve hydraulic neutrality.

All lots will be designed to ensure that a secondary overflow path out to the road network is
available for events that exceed a 2% annual exceedance probability and the capacity of the
new stormwater system.

The proposed stormwater layout is shown on the Infrastructure Servicing Plan contained within
the Servicing Report in Appendix D.

Water Supply

A new 150mm water main is proposed to be constructed at 130 Bowenvale Avenue. This main
will be extended for a length of 180m along the site and up the new accessway. Each lot will
be provided with individual toby boxes and water laterals. The proposed water supply layout
is attached in the appended copy of the Servicing Report in Appendix D.

A new fire hydrant will be installed on the 150mm line, and an existing fire hydrant is located
within 270m of the furthest proposed unit located within the site. The water supply design will
comply with Part 7 of the CCC Engineering Code of Practice.

Electrical & Telecommunications

There are existing power and telecommunication services located in Bowenvale Avenue that
will be available to service the developments. Orion and Enable will be engaged to provide
design plans for construction once the resource consent has been granted.

2.6 Land use Consent

Earthworks

Land use consent is required to undertake earthworks. The earthworks will be limited to cut/fill
for the pavement construction and drainage, and minimal re-contouring of the lots.

Earthworks will have a cut volume of 600m3and a fill volume of 200m?3 over an area of roughly
5,500m>.

The proposed earthworks will be setback from the network waterway by at least 17m.

An Erosion and Sediment control plan (ESCP) will be completed, and controls will be installed
as per Christchurch City Council approved Engineering Approval plans and in general
accordance with Environment Canterbury best practice guidelines.

The proposed earthworks plan is attached in Appendix D.

13
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2.7 Natural hazards (rockfall and slope instability)

A geotechnical investigation has been carried out by Subterra Limited with regard to the
proposed subdivision. The findings of the Geotechnical Investigation are summarised below:

e According to the GNS Geological Unit QMap, the site is underlain by Neogene igneous
rocks, comprising of basaltic (hawaiite_ to trachytic lava flows interbedded with tuff and
breccia (including lahars), many dies and minor lava domes (Mvl).

e According to available information, the closest mapped area (on Bowenvale Avenue
approximately 950m north of the site) indicates a predicted 85" percentile groundwater
depth of at least 5.0m. During site investigation groundwater was not encountered during
intrusive investigation to a maximum investigation depth of 4.2m below ground level.

e According to available information, the site is likely not subject to liquefaction and the risk
is nil to minor. The investigation considered that the future land performance of the site is
likely to be within the limits of MBIE land classification Technical Category 1 (TC1), were
the site to be categorised using the MBIE Technical Category definition.

e The report outlines that the potential geotechnical constraints at the site relate to rockfall
risk and slope instability. The report outlines that Lots 1-4 & 8 do not have a risk of rockfall,
and are thus suitable for residential development; however, Lots 5-7 & 12 have limits risk
of rockfall.

e According to available information the site is not located within a flood management area.

In terms the rock fall hazard the following recommendations have been made with regard to
the rockfall risk and slope instability:

e The geotechnical investigation recommended that Lots 5 — 7 and 12 and need to have a
5m setback (no build buffer zone) from the predicted rockfall paths.

The investigation noted that Lots 9, 10, or 11 have a risk of rockfall and should not be
developed without further comprehensive rockfall modelling and Annual Fatality Risk (AIFR)
calculations to determine the appropriate remediation to mitigate the rockfall risk.

We propose a condition of consent that comprehensive rockfall modelling be undertaken prior
to the construction of dwellings on proposed lots 5 — 7 and 9 - 12 and that the future
development of these lots must comply with all necessary mitigation measures recommended
in the Detailed Rockfall Assessment.

Please refer to Appendix C for a copy of the full Geotechnical Report which includes the
Statement on Professional Opinion.

2.8 Contaminated Land

The application site has not been identified on Environment Canterbury’s Listed Land Use
Register as a HAIL (Hazardous Activities and Industries List) site. There is no evidence to
suggest any activity listed on the HAIL register has occurred or is more than likely that to have
occurred on the site.

The National Environmental Standard for assessing and managing contaminants in soil to
protect human Health (NESCS) is therefore not considered relevant to this application.

14
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3 Christchurch District Plan Assessment

3.1 Plan Change 14 Housing and Business Choice

Plan change 14 (PC14) for Christchurch District Plan was notified on 17" March 2023 which
proposes amendments to objectives, policies and rules associated with residential
development within residential zones in accordance with the Medium Density Residential
Standards (MDRS) in Schedule 3A of the RMA 1991 as amended on 20 December 2021.

In terms of PC14, the site is identified as being within the Residential Hills Zone. This zone is
not proposed to change. The site has the Qualifying Matters of ‘low public transport
accessibility’ and ‘slope hazard'.

Note: The Christchurch City Council has asked for a pause of Plan Change 14 as of the 6" of
December 2023.

3.2 Zoning and Overlays (Operative Plan)

The Application site is zoned Residential Hills. The site is subject to the following overlays:

= Christchurch International Airport Protection Surface

= Network waterway

=  Water body setback

» Liguefaction Management Area — north-west half of site

= Remainder of Port Hills and Banks Peninsula Slope Instability Management Area — %2
way through site to the northeast to the south west

= Rockfall Management Area — southeast %% of site

* ol o e e = .':\-dull-|---|I

Matural Hazard Dveriays

o~ 777 Remainder of Port Hills and Banks Peninsula
Slope Instability Management Area
i [E==] Rockfall Management Area 2

ST e e Sl

AII DCf't Protection i

| Christchurch International Airport Protection
Surfaces b

"n":"ﬁtEI'WEIY
MNetwork Waterway

Figure 3 Applicable Christchurch District Plan overlays (Source: Christchurch District Plan).
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3.3 Operative Plan Activity Status Assessment

Chapter 5 — Natural Hazards

Chapter 5.5 Liquefaction Hazard

Rule Number Standard Assessment Activity Status
5.5.2 C1- Any subdivision which creates an The site is partially located | C1
Liquefaction additional vacant allotment or allotments within the LMA and
Hazard in the LMA. creates additional vacant
allotments.

5.5.3RD1 - a. Any activity located on a site with an The site is greater than N/A
Liquefication area of 1500m? or more, qualifying as | 1500m2. However, the site
Hazard a controlled or restricted discretionary | does not qualify under any

activity under any of the following of the specified rules.

residential rules:

Chapter 5.6 Slope Instability

Rule Number Standard Assessment Activity Status

Table 5.6.1.1a: The activities listed below have the The proposal is for a Restricted
activity status listed within each slope subdivision in the Rockfall | Discretionary

o Instability Management Area. Management Area (RD1)

a. Subdivision: | |, rejation to restricted discretionary and in the Remainder of

RD1 (Rockfall activities, discretion to grant or decline Port Hills & Banks

Mgmt Area 2) consent and impose conditions is Peninsular Slope

&RD3 restricted to the matters of discretion set | nstability Management
out in Rule 5.6.1.6 Area (RD3).

(Remainder of
Port Hills and Table 5.6.1.1a - Subdivision

Banks Peninsula
slope Instability

Mgmt Area
Table 5.6.1.1a The activities listed below have the The proposal includes Restricted
activity status listed within each slope earthworks within the Discretionary
Instability Management Area. Rockfall Management
b. Earthworks, In relation to restricted discretionary Area.
except where | activities, discretion to grant or decline
spec_|f|cally consent and impose conditions is
provided restricted to the matters of discretion set
below in Rule | outin Rule 5.6.1.6
5.6.1: Table 5.6.1.1a — Earthworks except
RD4 (Rockfall where specifically provided below in Rule
5.6.1.1

mgmt. Area).

Chapter 6 — General Rules and Procedures

Chapter 6.6 Waterbody Setbacks

Rule Number Standard Assessment Activity Status
6.6.4.1 (P4) a) No lawfully established flood The existing dwelling is Permitted
Removal or protection or erosion or bank stability | setback approximately

demolition of control structures shall be removed. 40m from the network

b) No parts of the structure shall remain | waterway and removal and

n ilding or X o, S
any building o in the water body setback that could demolition of the existing

Ea'.rltd‘.’f a catch debris or otherwise affect land building and related works
burlding drainage. will comply with the
including standards

Advice note:
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associated 1. The Council's Water Supply,
earthworks Wastewater and Stormwater Bylaw
2014 applies.
2. The Canterbury regional plans
include provisions for earthworks in
riparian margins and provisions in
relation to dust control.
3. Erosion and sediment control
guidance is available from the
Canterbury Regional Council and
may be of assistance.
6.6.4.1 (P5) — The total area of impervious surfaces The proposed jointly N/A
Impervious shall not exceed 10% of the waterbody owned access lot is
surfaces setback area within any site in any zone, located at least 14m from
expect an open space zone or the the network waterway
Transport Zone.... setback and as such no
impervious surfaces are
proposed within the
waterway setback for the
drainage channel located
to the west of the site.
6.6.4.1 (P6) — a. Shall not be built over any part of No fencing is proposed N/A
Fencing a water body. within the 5m waterway
b. Shall allow access to the water body for | setback.
maintenance purposes.
c. Shall not be located closer to the water .
body bank than 3 metres or 1/3 of the Fencing for proposed Lots
normal water body setback distance, 1 anq 12 shall be .
whichever is the greater. considered at the time of
d. Shall consist of no greater than 20% any future build.
solid structure.
Exceptions:
1. Temporary fencing or construction
hoarding remaining on a site for less
than three months are exempt from the
activity specific standards.
2.Where a legal road, esplanade
reserve or esplanade strip exists
between the water body and the fence,
the activity specific standards shall not
apply.
6.6.4.1 (P7) Culvert crossings for network waterways | Not Applicable. N/A
Culvert — shall be designed in accordance with
. Council’'s Waterways, Wetlands and
crossings for Drainage Guide.
network
waterways
6.6.4.3 (RD1) - Earthworks: The Christchurch District N/A
Earthworks a.not exempt by Rule 6.6.3 h. and not Plan maps identify that

provided for by Rule 6.6.4.1 P1; and/or
b.listed in Rule 6.6.4.1 P1 that do not

meet one or more of the activity specific

standards; other

than earthworks provided for by Rule

6.6.4.4 D1 or D2

there is a network
waterway setback
applicable to the site.

The existing drain runs
down the western
boundary of the site. All
earthworks will be setback
more than 5m from the
waterway (proposed
setback of 27m).

17
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Rule Number

Standard

Assessment

Activity Status

6.7.4.1 (P1)

Any activity not specifically provided for
as a restricted discretionary or prohibited
activity in Rules 6.7.4.1.3 0r 6.7.4.1.6

Complies.

PERMITTED

Chapter 7 — Transport

Chapter 7 Transport

Rule Number Standard Assessment Activity Status
7.4.3.7 a. Any activity with vehicle access shall Restricted
: be designed in accordance with _ : : Discretionary
Access design Appendix 7.5.7 (where relevant): I-gzzc\a/fthigr? ggge:\itljshas 7.4.2.3RD1
- Any vehicle access longer than 50m a formed width of 5.5m
and with a formed width less than - The vehicle access
5.5m wide shall provide passing serves 12 allotments,
opportunities (with a min width of and has a legal width of
5.5m) at least every 50m, with the 6.2m. The access does
fist being at the site boundary. not comply with the 1.5m
- Where a vehicle access serves 9 or width requirement for
more parking spaces or residential pedestrian and cycle
units and there is no other access and falls short by
pedestrian and/or cycle access 0.3m..
available to the site then a minimum | - The vehicle access
1.5m wide space for meets the minimum legal
pedestrians/cycle shall be provided width requirement of 5m
and the legal width of the access and formed width of 4m
shall be increased by 1.5m. (5.5m & 6.2m proposed).
- Accessways serving between 9-15 - The proposed right of
residential units shall have a ways each have a
minimum legal width of 5.0 and a minimum formed width of
minimum formed width of 4m. 3m and legal width of
am.
b. Any activity providing 4 or more At this stage the number of | Permitted
car parking spaces or residential units — | car parks are unknown,
Queuing space however for 11-20 parks —
provide 6m queuing space.
The plan proposes legal
width of 6.2m that meets
the required 6m queuing
space.
c. Outside the Central City, any vehicle N/A N/A
access:
- to an urban road serving more than
15 car parking spaces or more than
10 heavy vehicle movements per
day; and/or
- on a key pedestrian frontage:
Either an audio and visual method of
warning pedestrians of the presence of
vehicles or a visibility splay in accordance
with Appendix 7.5.9 shall be provided. If
any part of the access lies within 20m of a
Residential Zone any audio method
should not operate between 20:00 and
08:00 hours.
d.N/A N/A N/A
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e.N/A N/A N/A
7.4.3.8 a. Any activity with a vehicle access The vehicle crossing of the [Permitted
: to any road or service land — a JOAL complies with this
Vehicle ) . ;
. vehicle crossing shall be provided standard.
crossings

constructed from the property
boundary to the edge of the
carriageway/service lane.

Chapter 8 — Subdivision

Chapter 8.5 Subdivision Activity Status

Rule Number Standard Assessment Activity Status
Rule 8.5.1.2 C4 Subdivision to create allotments for The minimum net site area | Permitted

access, utilities, emergency service requirements do not apply

facilities, utilities, roads and reserves. for Access Lot 13.
Rule 8.5.1.2 C6 Subdivision providing for residential The Geotechnical Report Does Not Comply

activity in the Residential Hills Zone.

a. Activity standards in Rules 8.6.1
—8.9.9and 8.6.12

b. An identified building area must
be shown on the scheme plan of
subdivision on every allotment
on which a residential unit is
anticipated.

c. Where the site contains an
existing residential unit at the
time the subdivision is made, the
identified building area must
include the existing residential
unit, or it must indicate that the
residential unit will be removed
from the site altogether or that it
will be relocated to an identified
building area for that site.

d. The identified building area
must:

i Include a single area of
land of not less than
100m? and no greater
than 2000m? which is
capable of containing a
residential unit;

Include curtilage area continuous to the
area identified

has identified that Lots 1-8
and 12 are considered
suitable for development,
provided future dwellings
within lots 5-7 & 12
observe a 5m setback.
Despite this, no identified
building area has been
shown on the scheme
plan. Therefore, the
proposal does not comply
with this standard.

A detailed rock
assessment is currently
being undertaken to
provide mitigation
measures for lots 9-11
before the lots can be
deemed suitable for
development.

Rule 8.5.1.3 RD2

subdivision in any zone that does not
meet any one or more of the relevant
standards in:

i) Rule 8.5.1.2 C5, c8; OR
ii) Rule 8.5.1.3 RD7
Except as otherwise specified in:
i) Rule 8.5.1.4 D1 to D5; and
ii) Rule 8.5.1.5 NC1 to NC8

This rule applies to the
subdivision. No identified
building areas are
proposed on the plan.

Applies —
Restricted
Discretionary

Rule 8.5.1.3 RD2

subdivision in any zone that does not
meet any one or more of the relevant
standards in:

iii) Rule 8.5.1.2 C5, ¢8; OR
iv) Rule 8.5.1.3 RD7

The proposal does not
comply with the activity
standard ‘Service lanes,
cycle ways and pedestrian
access ways’ (8.6.5) as
the pedestrian access way

Applies —
Restricted
Discretionary
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Except as otherwise specified in: does not meet the
ii) Rule 8.5.1.4 D1 to D5; and | required 1.5m width (1.2m
iv) Rule 8.5.1.5 NC1 to NC8 proposed).
Rule 8.9.2.1 - a. Earthworks shall not exceed the Approximately 800 m? of Restricted
Earthworks volumes in Table 9 over any 12 month earthworks are proposed Discretionary
time period — 20m3/site. with a maximum volume 8.9.2.3 (RD1)
b. Earthworks in zones listed in Table 9 of cut of approximately
shall not exceed a maximum depth of 600 m3 and maximum
0.6m, other than in relation volume of fill of 200 m?.
to farming activities, quarrying The maximum depth of
activities or permitted education cut shall not exceed 0.6m
activities.
Chapter 8 >> Subdivision Activity Standards
Activity Standards
8.6.1 Minimum 8.6.1(a) All proposed allotments Complies
net site area and | Allotments in the Residential Hills Zone meet the minimum required
dimensions shall have a minimum dimension of 16m | dimension and net site
X 18m. area.
8.6.1(d)
Allotments shall comply with Table 1;
Minimum net site areas for Residential
Hills Zone is 650m?
8.6.1a, c, e-g
8.6.2 Allotments | Where an allotment is to be created The existing dwelling and N/A
with existing or around an existing building (that has structures are proposed to
proposed been constructed to the extent that its be demolished.
buildings exterior is fully closed in), or a proposed The allotments do not
building (where the subdivision consentis | jnclude existing buildings.
to be issued at the same time as, or after,
the building consent for that has been
issued ...
8.6.3 Access a. All sites shall have access which is a. Complies — refer to Complies
able to allow vehicles to pass to and Chapter 7 above
from a formed road, and such access b. N/A
shall be in accordance with Appendix :
8.10.2 to this chapter and the
standards set out in Chapter 7
b. Access shall not be to a state highway,
limited access road or across a rail
line.
8.6.5 Service a. Service lanes, cycle ways and A 1.5m pedestrian access | Restricted
lanes, cycle pedestrian access ways shall be laid must be provided. The Discretionary
ways and out and vested in accordance with the proposal only provides 8.5.1.3 RD2
; standards set out in Table 7 below. 1.2m, therefore, is not
pedestrian \ o
accessways compliant with this
standard.
8.6.6 Esplanade Esplanade reserves and strips shall be N/A N/A
reserve strip or provided in accordance with Appendix
additional land | 8:10-1.
8.6.7 Water a. All allotments shall be provided with All allotments will be Complies
supply the ability to connect to a safe potable serviced by Councils
water supply. reticulated water supply.
b. Provision shall be made for sufficient | Provision shall be made for
water supply and access to water sufficient water supply and
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supplies for firefighting consistent with
the New Zealand Fire Service Firefighting
Water Supplies Code of Practice (SNZ
PAS:4509:2008), except where the
allotment is for a utility, road, reserve or
access purposes.

access to water supplies
for firefighting.

8.6.8 Wastewater
disposal

a. All allotments shall be provided with
the ability to connect to a wastewater
system. A valid certificate, issued in
accordance with Rule 8.4.1.3, is held
which certifies that the wastewater
system has adequate capacity for the
respective potential land uses on all
proposed allotments, except where a
relevant outline development plan shows
that adequate wastewater capacity is
available.

b. Where a reticulated sewer is available,
and discharge is accepted in

the Council’s network, each

new allotment shall be provided with a
piped outfall connection laid at least
600mm into the net site area of

the allotment.

c. Where a reticulated sewer is not
available, all allotments shall be provided
with a means of disposing of sanitary
sewage within the net site area of

the allotment.

d./

All lots will be serviced by
Council’s reticulated
wastewater system via
connecting to the existing
gravity sewer reticulation
network and extending this
a further 135m up the
accessway.

Complies

8.6.9 Stormwater
disposal

a. All allotments shall be provided with a
means for the management of collected
surface water from all impervious
surfaces. Where discharge is accepted in
the Council’s network, each new
allotment shall be provided with a piped
outfall laid at least 600mm into the net
area of the allotment.

All runoff associated with
the site will be discharged
to the stormwater reserve,
in line with the global
consent.

Stormwater within the ROW
will be reticulated via kerb &
channel, sumps and
pipework prior to discharge
to the public stormwater
network within Bowenvale
Avenue.

Refer to the Infrastructure
report attached as
Appendix D.

Complies

For completeness, please note that the Chapter 14 standards are not relevant as this proposal
entails the vacant subdivision of the site and no new dwellings are proposed as part of this

application.
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4.1 Conclusion with Respect to Assessment of District Plan

Overall, the proposal has a restricted discretionary status as summarised below:

Rule 8.5.1.3 (RD2): There is no identified building area specified on the plans

Rule 8.5.1.3 (RD2): The pedestrian access is 0.3m short of the required 1.5m width.
Rule 5.5.2 (C1): The site creates additional vacant allotments within the Liquefaction
Management Area.

Rule 5.6.1.1 (RD1), (RD3) & RD4): Subdivision in the Rockfall Management Area &
the Slope Instability Area, and earthworks in the Rockfall Management Area.

Rule 8.9.2.3 (RD1): Earthworks that exceed the maximum earthwork volumes.

Rule 7.4.2.3 (RD1): The pedestrian access does not meet the required 1.5m width.
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5 Assessment of Effects on the Environment

5.1 Introduction

Section 88 of the Resource Management Act 1991 (the RMA) sets out the requirements for
persons making an application to a local authority for a resource consent and requires that
any application for a Resource Consent include an assessment of any actual or potential
effects that the activity may have on the environment, and the ways in which any adverse
effects may be mitigated. This section also requires that any assessment shall be in such
detail as corresponds with the scale and significant of the actual and potential effects that the
activity may have on the environment and shall be prepared in accordance with the Fourth
Schedule of the RMA. This assessment has been made in accordance with both these
requirements.

As a restricted discretionary activity, the assessment of effects of the subdivision and
associated land use are limited to the matters over which the Council has limited its discretion
in Chapters 5 and 8 of the Operative District Plan.

In this case the effects of the proposal are considered to relate to subdivision design,
pedestrian access, servicing, natural hazards, general hazards, and earthworks. The following
is an assessment of the relevant matters:

5.2 Subdivision Design
Subdivision Design and Layout

The proposed subdivision creates allotments that are a sufficient size and dimension to fit into
the existing surrounding environment. The proposed boundaries are based on ensuring that
the proposed allotments are of adequate size (700m — 780m) for the Residential Hills Zone.

Despite not providing ‘identified building areas’ on the plan, the proposed vacant lots will be
able to accommodate a building area (built platform) of at least a 100m?2 that is located outside
of the required setbacks. As such any future dwellings on the proposed lots can easily comply
with the required development standards of the CCC-DP in the event that it does not, a
resource consent will be required, and any adverse effects will be assessed at that stage.

The proposed subdivision will maintain a suitable relationship to nearby properties and provide
for the planned character anticipated for the zone. The subdivision will complement the
existing residential character of the immediate area and provides for a layout that is efficient,
safe, and accessible.

Subdivision effects on the wider environment and persons within the immediate surrounding
environment will be less than minor and acceptable.
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Access

Right of way easements are proposed to ensure each allotment will have rights to utilise the
legal access to Bowenvale Avenue (Lot 13). The JOAL will be properly constructed to the
carriageway and meets the minimum required formed width.

Pedestrian access way

The vehicle access (Lot 13) will serve 12 allotments, as such, the District Plan requires the
access to increase by 1.5m in width to service pedestrians and cyclists. The access does not
comply with this increase and will have a shortfall of 0.3m (1.2m proposed). Notwithstanding,
the shortfall of 0.3m will be less than minor and acceptable as the 1.2m pedestrian access will
allow sufficient space for pedestrian and/or cyclist use.

The JOAL (Lot 13) will not be highly trafficked or at a high-speed environment. Users of the
JOAL will be regular users and will be aware of constraints and pedestrian movement. As
such, safety effects on users of the pedestrian access will be less than minor and acceptable.

Servicing and Infrastructure

Each allotment will have access to public water, wastewater, stormwater, electricity, and
telecommunication connections. Appropriate easements are in place as per the schedule of
easements listed in section 2.2.

The design and construction of infrastructure which will serve the development will comply
with the requirements of the Christchurch City Council’s Infrastructure Design Standard and
Construction Specification. Once the resource consent has been granted, all electricity and
telecommunications will be designed to utility and industry standards.

As such, all lots will have legal access and all necessary servicing provided for this stage of
development. The subdivision will not have any significant adverse effects on the wider
environment or persons within the immediate surrounding environment.

5.3 Transport
Pedestrian access

As stated in the above section, the vehicle access (Lot 13) does not comply with the required
pedestrian access width requirement of 1.5m. Notwithstanding, the accessway will have a less
than minor effect on the safety and security of people driving in and out of the site as there is
sufficient room for two-way vehicle traffic to safely pass pedestrians (4m), and adequate room
for both pedestrians and cyclists to access the Lots (1.2m). The shortfall is minimal and will
not adversely affect the safety and amenity values of neighbouring properties and/or the
function of the transport network as the shortfall will have a negligible effect and the access
will only be utilised by residents and visitors of the 12 Lots.
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5.4 Natural Hazards

Liguefaction

The site is identified within the Christchurch District Planning Maps as being within a
Liquefaction Management Area.

The proposal will result in the creation of 12 allotments, 11 of which will be vacant. A
Geotechnical Report was prepared by Subterra Limited at 169 Bowenvale and includes a
Statement of Professional Opinion on the suitability of the site for subdivision under Section
106 of the RMA.

The report classifies the site as containing ‘Technical Category 1 (TC1) land, and outlines that
the risk of static subsidence is considered low. Despite this, Subterra Limited have provided
recommendations to ensure that any potential effects from subsidence will be appropriately
mitigated. These recommendations include providing for foundations which are on a suitable
bearing stratum and are subject to specific engineering design, as well as including that any
backfill above existing ground level should be undertaken from a professional geotechnical
engineer.

The proposed allotments are of an appropriate size, design, and location, and the earthworks
have been kept to a minimal. All future built form will be constructed in accordance with the
recommendations stipulated in the Geotechnical Report.

The proposed subdivision will not exacerbate the extant risk of liquefaction to either future
occupiers of the site or neighbouring properties. To this effect, any adverse effects relating to
liquefaction will be less than minor. Please refer to Appendix C for the full Geotechnical
Report.

5.5 General Hazards

Subdivision in the Rockfall Management Area & Slope Instability Management Area and
Earthworks in the Rockfall Management Area

The proposal is for a subdivision in the Rockfall Management Area (RD1) and in the Remainer
of the Port Hills & Slope Instability Management Area (RD3), and for earthworks in the Rockfall
Management Area (RD4). As stated in Section 2.8, the Subterra Geotechnical Report outlined
that the potential geotechnical constraints at the site are rockfall risk and slope instability.

The report provides a detailed assessment in regards to rockfall and slope instability, and
outlines the different methods used to assess risk. It was considered that ‘there are no
reasons from a geotechnical perspective that proposed Lots 1-8 and 12 are considered
unsuitable for development, provided any development is undertaken with appropriate
engineering design measures.’

It was noted however, that a detailed rockfall report will be required for the applicant to develop
on Lots 9, 10, or 11, or if the applicant wishes to build within the ‘no buffer’ (5m setback zone)
of Lots 5, 6, 7, and 12. The applicant has currently engaged Subterra Geotechnical to prepare
this rockfall report, and has agreed to propose a condition of consent that specifies that all
affected Lots will be required to show they meet the mitigatory measures stipulated in the
report.
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Accordingly, all future developments proposed for the site will be designed in accordance with
the appropriate mitigation measures outlined in the rockfall report, because of this, it is
considered that any actual or potential adverse effects emerging from the subdivision in regard
to natural hazards to be less than minor and acceptable.

Please refer to Appendix C for the full Geotechnical Report.

5.6 Earthworks

Earthworks are required to enable the development of residential allotments and the
construction of the access way (Lot 13). Approximately 800m?® of earthworks are proposed,
including 600m?3 of cut, and 200m? of fill. The proposed subdivision therefore has the potential
to create adverse effects in terms of nuisance, land stability, amenity and natural values.

Earthworks during construction activities are proposed to manage effects such as runoff,
noise, dust and vibration, resulting from the earthworks during the earthworks stage.

Effects will be managed through:

. An Erosion and Sediment Control Plan will be completed as part of the
Engineering Approval, and Erosion and Sediment Controls will be installed as Per
Christchurch City Councils approved Engineering Approval plans in general
accordance with Ecan’s best practice.

. All earthworks will be carried out in accordance with Councils requirements
through Environment Canterbury’s Toolbox, with silt fencing and a stabilised
construction accessway. Effectively managing the effects from the proposed
construction on site, minimising noise, dust and vibrations resulting from
earthworks.

° It is noted that the effects from earthworks are temporary in nature and once
construction is completed, no additional adverse effects are anticipated in relation
to earthworks.

° No unusual construction techniques are required, and significant excavation or fill
is not required. As such, it is expected that earthworks will comply with the
permitted construction noise and vibration standards, and standard noise control
practices will suitably mitigate these effects.

In terms of surface water drainage, as detailed in the earthworks plan attached in Appendix
D, earthworks are kept to a minimum. The contours of the site mostly blend into the design
and all surface water drainage will drain into the proposed network and away from
neighbouring properties ensuring the proposal will not adversely impact on adjoining lands
surface drainage. Further, in terms of land stability and amenity values the level of fill will not
affect the stability of adjoining land in respect of subsidence and the level of alteration remains
consistent with the surrounding land maintaining amenity in terms of views and outlook.

The earthworks proposed as part for the proposal are limited in duration, consistent with the
scale of development on the site and will be undertaken in accordance with best practice site
management techniques so as to not cause any significant adverse amenity effects on the
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wider environment and persons. Overall, potential effects of earthworks are considered to be
less than minor.

Summary

Overall, it is considered that the actual and potential effect of the subdivision are less than
minor and acceptable.
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6 Objectives and Policies
6.1 Operative Christchurch District Plan

Chapter 5 — Natural Hazards

5.2.1.1 Objective - Natural hazards
a. The Objective for this chapter is Objective 3.3.6 in Chapter 3 Strategic Directions.

3.3.6 Objective — Natural Hazards

a. New subdivision, use and development (other than new critical infrastructure or strategic
infrastructure to which paragraph b. applies):

i. is to be avoided in area where the risks from natural hazards to people, property and
infrastructure are assessed as being unacceptable; and

ii. in all other areas, is undertaken in a manner that ensures the risks of natural hazards
to people, property and infrastructure are appropriately mitigated.

5.2.2.1.1 Policy - Avoid new development where there is unacceptable risk

a.  Avoid new subdivision, use and development, including new urban zonings, where the
risk from a natural hazard is assessed as being unacceptable.

5.2.1.1.4 Policy - No transferring of natural hazard risk

a. Ensure that subdivision, use and development (including proposals for hazard mitigation
works or hazard removal) do not transfer or create unacceptable natural hazard risk to
other people, property, infrastructure or the natural environment.

5.2.2.3.1 Policy - Management of liquefaction risk

a. Map the Liguefaction Management Area based on a district-wide assessment of where
damaging liquefaction is more likely to occur.

b. Provide for rezoning, subdivision, use and development on flat land where liquefaction
risk has been appropriately identified and assessed, and can be adequately remedied
or mitigated.

5.2.2.4.1 Policy — Slope Instability
In slope instability hazard management areas in the Port Hills and across Banks Peninsula:

i. Avoid subdivision, use and development where the activity will result in an
unacceptable risk to life safety (AIFR>10-4 using the GNS Science method and
parameters for establishing life safety risk), taking into account all relevant site-
specific information and any hazard mitigation works proposed; and

il. Otherwise, manage subdivision, use and development so that risk of damage to
property and infrastructure is mitigated to an acceptable extent.
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5.2.2.4.3 Policy — Slope instability for all of the Port Hills and Banks Peninusula

iii. In areas not already identified in Policy 5.2.2.4.1a as being subject to cliff collapse,
rockfall or mass movement, but where the land may be subject to slope instability:

iv. To the extent appropriate, require proposals for subdivision, use and development
to be assessed by a geotechnical specialist to evaluate the presence of hazards
and level of risk to people and property (including infrastructure) from slope
instability hazards; and

V. Only allow subdivision, use and development where risk can be reduced to an
acceptable level.

As detailed in Section 5 of this document, the site is located within a Liquefaction Management
Area, and within a Rockfall Management Area and Slope Instability Management Area. On
behalf of the applicant, Subterra Limited have prepared a geotechnical assessment in respect
of the proposed subdivision. In summary Subterra Ltd identify that based on their assessment,
the risks from liquefaction subsidence are considered low, and the risk from rockfall is
considered appropriate for Lots 1-4 & 8. Despite this, Lots 9-11 have a clear risk of rockfall
and should not be developed without further rockfall modelling, and a setback buffer has been
recommended for Lots 5-7 & 12.

A detailed rockfall report is currently being prepared by Subterra Geotechnical which will seek
to provide appropriate recommendations to mitigate the risk from rockfall, especially for Lots
9-11. Any proposed mitigatory measures specified in the report will be implemented before
the sites are further developed. As a result, the proposal is considered to be consistent with
the relevant objectives and policies.

Chapter 7 — Transport
7.2.1 Objective - Integrated transport system for Christchurch District

a. Anintegrated transport system for Christchurch District

i) That is safe and efficient for all transport modes;

ii) That is responsive to the current recovery needs, and enables economic development,
in particular an accessible Central City able to accommodate projected population
growth;

iif)  That supports safe, healthy and liveable communities by maximising integration with
land use;

iv)  That reduces dependency on private motor vehicles and promotes the use of public
and active transport;

V) That is managed using the one network approach

7.2.1.3 Policy — Vehicle access and manoeuvring

a. Provide vehicle access and manoeuvring, including for emergency service vehicles,
compatible with the road classification, which ensures safety, and the efficiency of the
transport system.

7.2.1.6 Policy — Promote public transport and active transport

a. Promote public and active transport by:
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I. Ensuring new, and upgrades to existing, road corridors provide sufficient space
and facilities to promote safe walking, cycling and public transport, in
accordance with the road classification where they contribute to the delivery of
an integrated transport system;

ii. Ensuring activities provide an adequate amount of safe, secure, and
convenient cycle parking and, outside of the Central City, associated end of trip
facilities

iii. Encouraging the use of travel demand management options that help facilitate
the use of public transport, cycling, walking and options to minimise the need
for travel; and

iv. Requiring new District Centres to provide opportunities for a public, transport
interchange.
V. Encouraging the formation of new Central City lanes and upgrading of

existing lanes in the Central City, where appropriate, to provide for walking
and cycling linkages and public spaces.

Vi. Developing a core pedestrian area within the Central City which is compact,
convenient and safe, with a wider comprehensive network of pedestrians and
cycle linkages that are appropriately sized, direct, legible, prioritized, safe,
have high amenity, ensure access for the mobility impaired and are free from
encroachment.

The proposal is consistent with the objectives and policies of the transport chapter as the
JOAL provides sufficient space for both vehicles and pedestrians/cyclists to effectively utilise
without causing averse effects on safety and amenity values.

Chapter 8 — Subdivision and earthworks
8.2.2 Objective - Design and amenity and the Meadowlands Exemplar Overlay

a. An integrated pattern of development and urban form through subdivision and
comprehensive development that:
i. provides allotments for the anticipated or existing land uses for the zone;
ii. consolidates development for urban activities;
iii. improves people’s connectivity and accessibilityto employment, transport,
services and community facilities;
iv.  improves energy efficiency and provides for renewable energy and use; and
V. enables the recovery of the district.
b. A comprehensively planned development in the Meadowlands Exemplar Overlay in the
Residential New Neighbourhood (North Halswell) Zone that is environmentally and
socially sustainable over the long term.

8.2.2.2 Policy - Design and amenity / Tohungatanga

a. Ensure that subdivision;
i. incorporates the distinctive characteristics of the place’s context and setting;
ii. promotes the health and wellbeing of residents and communities; and
iii. provides an opportunity to recognise Ngai Tahu culture, history and identity
associated with specific places, and affirms connections between mana whenua
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and place, particularly with sites of Ngai Tahu cultural significance identified
in Appendix 9.5.6.

8.2.2.3 Policy - Allotments

a.  Ensure that the layouts, sizes and dimensions of allotments created by subdivision are
appropriate for the anticipated or existing land uses.

b. In residential subdivisions (outside the Central City), provide for a variety
of allotment sizes to cater for different housing types and affordability.

8.2.2.4 Policy - Identity

a. Create or extend neighbourhoods which respond to their context and have a distinct
identity and sense of place, by ensuring that subdivision, where relevant:

i. incorporates and responds to existing site features (including trees, natural
drainage systems, buildings), cultural elements and values and amenity
values (including by taking advantage of views and outlooks);

il. incorporates public spaces that provide opportunities for formal and informal social
interaction;

iii. has a pattern of development that responds to the existing urban context;

iv. is designed with a focus on the use of open space, commercial
centres, community facilities, and the use of views;

v. outside the Central City, in addition to iv., is designed with a focus on
density, roads, land form, stormwater facilities and, in the Residential New
Neighbourhood Zone, development requirements in an outline development plan,
as key structuring elements; and

vi. incorporates and responds to Rangatiratanga — the expression of te reo kawa,
tikanga, history, identity and the cultural symbols of Ngai Tahu.

8.2.2.5 Policy - Sustainable design

a. Enable resource efficiency, use of renewable energy, and community safety and
development, by:

i. ensuring that the blocks and allotments maximise solar gain, including through
orientation and dimension;

ii. providing a development pattern that supports walking, cycling and public
transport; and

iii. ensuring visibility and interaction between private and public spaces, and

providing well-lit public spaces.

8.2.2.6 Policy - Integration and connectivity

a. Ensure effective integration within and between developments and existing areas,
including in relation to public open space networks, infrastructure, and movement
networks.

b.  Ensure that the boundaries between new and existing developments are, where
appropriate, managed to avoid or mitigate adverse effects.
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c.  Outside the Central City, avoid significant adverse effects and remedy or mitigate other
adverse effects on existing businesses, rural activities or infrastructure.

8.2.3 Objective - Infrastructure and transport

a. Subdivision design and development promotes efficient provision and use of
infrastructure and transport networks.

b. A legible, well connected, highly walkable, and comprehensive movement network for
all transport modes is provided.

C. Outside the Central City, land is set aside for services which can also be used for

other activities, such as pedestrian or cycle ways.

8.2.3.2 8.2.3.2 Policy - Availability, provision and design of, and connections to,
infrastructure

a. Manage the subdivision of land to ensure development resulting from the creation of
additional allotments:

i. does not occur in areas where infrastructure is not performing, serviceable or
functional; and

il. will be appropriately connected to and adequately serviced by infrastructure,
including through any required upgrade to existing infrastructure.

b. Ensure that new network infrastructure provided in relation to, or as part
of, subdivision development is constructed, designed and located so that it is resilient to
disruption from significant seismic or other natural events including by ensuring that, as
far as practicable, damage from such events is minimised.

C. Ensure that, as part of subdivision, there is adequate provision, with sufficient capacity,
to service the scale and nature of anticipated land uses resulting from the subdivision,
for:

i. wastewater disposal, including lawful trade waste disposal for anticipated
industrial development, consistent with maintaining public health and minimising
adverse effects on the environment;

ii. water supply, including water of a potable standard for human consumption, and
water for fire fighting purposes;

iii. telecommunication services including connection to
a telecommunication system, with new lines being generally underground in new
urban areas; and

iv.  electric power supply, with new lines being generally underground in new urban
areas - including, if necessary, ensuring the provision of new or additional or the
upgrading of existing infrastructure in a manner that is appropriate for the
amenities of the area.

d.  Where wastewater disposal is to a reticulated system, ensure all new allotments are
provided with a means of connection to the system.

e.  Where a reticulated wastewater system is not available, ensure appropriate onsite or
standalone communal treatment systems are installed.

f. Promote use of appropriate on-site measures to manage the effects of trade wastes and
reduce peak flows and loading on wastewater systems.
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8.2.3.3 Policy - Transport and access

a.

Ensure the provision and development of comprehensive movement networks for all
transport modes that:

are legible, well connected, highly walkable, safe and efficient; and:

enable access by people of all ages and physical abilities to public open
space facilities, public transport, suburban centres, and community facilities and
to move between neighbourhoods and the wider urban area.

Ensure movement networks enable:

Vi.

Vil.

vehicle parking, which in the Central City should be in accordance with
the road classification;

access to properties, including for fire appliances;

street landscaping, including street trees;

safety and visibility;

ease of navigation;

surface water management, in relation to movement networks; and

utility services.

Ensure that, where road or property accessto an existing roadis created, the
existing road is of an appropriate standard.

8.2.3.4 Policy - Stormwater disposal

a.

District wide:

iv.

Avoid any increase in sediment and contaminants entering water bodies as a
result of stormwater disposal.

Ensure that stormwater is disposed of in a manner which maintains or enhances
the quality of surface water and groundwater.

Ensure that any necessary stormwater control and disposal systems and the
upgrading of existing infrastructure are sufficient for the amount and rate of
anticipated runoff.

Ensure that stormwater is disposed of in a manner which is consistent with
maintaining public health.

Outside the Central City:

Vi.

Vii.

Encourage stormwater treatment and disposal through low-impact or water-
sensitive designs that imitate natural processes to manage and mitigate the
adverse effects of stormwater discharges.

Ensure stormwater is disposed of in stormwater management areas so as to avoid
inundation within the subdivision or on adjoining land.

Where feasible, utilise stormwater management areas for multiple uses and
ensure they have a high quality interface with residential activities or commercial
activities.

Incorporate and plant indigenous vegetation that is appropriate to the specific site.
Ensure that realignment of any watercourse occurs in a manner that improves
stormwater drainage and enhances ecological, mahinga kai and landscape
values.

Ensure that stormwater management measures do not increase the potential
for birdstrike to aircraft in proximity to the airport.

Encourage on-site rain-water collection for non-potable use.
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viii. Ensure there is sufficient capacity to meet the required level of service in the
infrastructure design standard or if sufficient capacity is not available, ensure that
the effects of development are mitigated on-site.

The proposed subdivision has been designed such that it is consistent with the objectives and
policies of the Residential Hills Zone. The subdivision will allow for allotments that are of
sufficient size and dimension and provided with adequate access and servicing for the
anticipated purpose. The proposal is considered to be consistent with the relevant objectives
and policies of the District Plan.

8.2.4 Objective - Earthworks

a. Earthworks facilitate subdivision, use and development, the provision of utilities, hazard
mitigation and the recovery of the district.

8.2.4.1 Policy - Water quality

a. Ensure earthworks do not result in erosion, inundation or siltation, and do not have an
adverse effect on surface water or groundwater quality.

8.2.4.3 Policy - Benefits of earthworks

a. Recognise that earthworks are necessary for subdivision, use and development, the
provision of utilities, hazard mitigation and the recovery of the district.

8.2.4.4 Policy - Amenity

a. Ensure, once completed, earthworks do not result in any significant shading, visual
impact, loss of privacy or other significant detraction from the amenity values enjoyed
by those living or working in the locality.

8.2.5 Objective - Earthworks health and safety
a. People and property are protected during, and subsequent to, earthworks.

8.2.5.1 Policy - Land stability

a. Avoid earthworks that will create a significant risk to people and property through
subsidence, rockfall, cliff collapse, erosion, inundation, siltation or overland flows.

8.2.5.2 Policy - Nuisance

a. Subject to Policy 8.2.4.3, ensure that earthworks avoid more than minor adverse effects on
the health and safety of people and their property, and do not generate continuous or
persistent noise, vibration, dust or odour nuisance.

8.2.5.4 Policy - Earthworks design

a. Ensure that earthworks over identified thresholds are designed to enable the anticipated
land use.

8.2.5.5 Policy - Management of contaminated land
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a. Enable earthworks where necessary to appropriately manage land contamination.

Earthworks on site will facilitate establishment of the residential allotments, access lot and
infrastructure. The overall level of earthworks remains compatible with adjoining land and will
not generate significant risks to people and property in respect of overland flows, land
instability etc. The proposal is considered to be compatible with the relevant objectives and
policies.
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8 Regional Policy Statement

The Canterbury Regional Policy Statement (CRPS) became operative on 15" January 2013.
The CRPS provides an overview of the resource management issues in the Canterbury region,
and the objectives, policies and methods to achieve integrated management of natural and
physical resources. The methods include direction for provisions in district and regional plans.

The proposal is not considered to be of a nature or scale that challenges the provisions of the
Regional Policy Statement.

9 Resource Management Act (RMA)

Part 2 — Purpose and Principles

The matters set out in Part 2 are reflected in the objectives and policies of the District Plan
which give effect to Part 2 and have been considered as part of this application. Further
consideration of these sections is not considered necessary for this application.

Sections 95 to 95G - Notification

Sections 95A of the Resource Management Act set out the process for determining whether
an application should be processed on a notified, limited notified or non-notified basis. There
is no presumption in favour of notification. Public notification is only required if the Council
decides that the activity “will have or is likely to have adverse effects on the environment that
are more than minor”. The following assessment considers whether public or limited
notification is required or precluded.

Public Notification

A consent authority must follow the steps set out in this section to determine whether to
publicly notify an application for a resource consent.

Public Notification of consent application (under 95A of RMA 1991)
Step 1 under 95A(3)

Is Public notification required under section 95C? NO

Has applicant requested for the application to be publicly notified? NO

Is the application made jointly with an application to exchange recreation reserve land under section | NO
15AA of the Reserves Act 19777

Step 2 under 95A(5)

Is the application for more than one or more activities and these activities are subject to rule or national | NO
NES that precludes public notification?

Is the application for a boundary activity controlled, restricted discretionary, or a hon-complying activity | NO
but only if the activity is a boundary activity?

Step 3 under 95A(8)

Is this application subject to rule or national environmental standard that requires public notification? NO
Step 4 under 95A(9)

Are there special circumstances that warrant the application being publicly notified? NO
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We consider that the proposal is not subject to mandatory notification because we do not
request public notification and the application has not been made jointly with an application to
exchange recreational reserve land. We also consider that there are no special circumstances
that would warrant public notification under section 95A (9).

For the reasons outlined in the AEE of this report, it has been determined that the adverse
effects on the wider environment will not have adverse effects that are more than minor.

In summary therefore, we consider that public notification is not required for this application.
Limited Notification:

A consent authority must follow the steps set out in this section to determine whether to give
limited notification if the application is not publicly notified under section 95A.

Limited Notification of consent application (under 95B of RMA 1991)

Step 1

Are there any affected protected customary rights group or affected customary marine title groups (in the | NO
case of an application for a resource consent for an accommodated activity)?

Is the proposed activity is on or adjacent to or may affect land that is the subject of a statutory | NO
acknowledgement made in accordance with an Act specified Schedule 11?

Are there affected person in accordance with section 95E7? NO
Step 2

Are the activity that are subject to a rule or national environmental standard that precludes limited | NO
notification?

If the application is for a controlled activity (but no other activities) that requires a resource consent under | NO
a district plan (other than a subdivision of land).

Step 3
In the case of a boundary activity, determine in accordance with section 95E whether an owner NO
Are there affected person in accordance with section 95E? NO
Step 4
Are there special circumstances that warrant limited notification of the application? NO

We note that there are no affected protected customary rights groups of affected customary
marine title groups in relation to this proposal. Furthermore, the proposal is not on or adjacent
to that is subject to a statutory acknowledgment made in accordance with the Ngai Tahu
Claims Settlement Act 1998.

Further there are no special circumstances that warrant limited notification or any persons.
In summary, we consider that limited notification is not required for this application.
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Section 104 — Consideration of Applications

For any resource consent application, section 104 of the Act requires the consent authority, in
making a decision on a resource consent application, to have regard to:

- The actual potential effects on the environment of allowing the activity (Section
104(1)(a)).

- The relevant provisions of any national environmental standard, other regulation,
national policy statement, coastal policy statement, regional policy statement or
proposed regional policy statement, plan or proposed plan (section 104(1)(b)).

- Any other matters considered relevant or necessary to consider (section 104(1)(c)).

The actual and potential effects associated with the proposal have been assessed in Section
5 of this document. An assessment of the proposal against the relevant provisions of the
District Plan.

Section 104C- Determination of applications for restricted discretionary activities

When considering an application for a resource consent for a restricted discretionary activity,
a consent authority must consider only those matters over which—

(@) a discretion is restricted in national environmental standards or other regulations:

(b) it has restricted the exercise of its discretion in its plan or proposed plan.

The consent authority may grant or refuse the application. However, if it grants the application,
the consent authority may impose conditions under section 108 only for those matters over
which—

@) a discretion is restricted in national environmental standards or other regulations:

(b) it has restricted the exercise of its discretion in its plan or proposed plan.

Section 106 — Subdivision

A consent authority may refuse to grant a subdivision consent or may grant a subdivision
consent subject to conditions if it considers that there is a risk from natural hazards or if
sufficient provision has not been made for legal and physical access to each allotment created
by the subdivision.

As detailed in the geotechnical report prepared by Tetra Tech Coffey Ltd, Lots 1-8 & 12 are
considered suitable for development, whilst Lots 9-11 will require comprehensive rockfall
modelling and Annual Individual Fatality Risk (AIFR) calculations to determine the appropriate
remediation strategy to mitigate the rockfall risk. Any development on Lots 5-7 & 12 are to
observe a 5m setback. A report is currently being undertaken to propose mitigation strategies
for the affected allotments in order to ensure that risk is appropriately mitigated under s105.
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10 Conclusion

Consent is sought for the proposed subdivision at 169 Bowenvale Avenue, Cashmere. This
application has been prepared by Graham Surveying Limited on behalf of Bowenvale Park
Estates Limited

Consent is sought as a Restricted Discretionary activity for both subdivision and land use.
Pursuant to Rules 8.5.1.3 RD2, 7.4.2.3 RD1, 5.5.2 C1, 5.6.1.1 RD1, RD3 & RD4, the proposal
requires a subdivision consent for a restricted discretionary activity, and pursuant to Rule
8.9.2.3 RD1, requires land use consent for a restricted discretionary activity.

It is considered that the actual and potential adverse effects of the above non-compliances
are less than minor and will not have an adverse effect on the environment and/or any
person(s). The proposal is in accordance with the relevant objectives and policies of the CDP.
We anticipate that the standard conditions imposed by Council upon an activity of this nature
will be sufficient to ensure that the activity is carried out in accordance with application and
that its effects are appropriately managed.

Accordingly, it is requested that Council grant subdivision consent on a non-notified basis. We
request that a draft set of conditions is circulated for review and comment prior to any final
notice of decision being issued.

39



SUBDIVISION CONSENT APPLICATION G RA H AM

169 BOWENVALE AVE SURVEYING

Appendix A
Record of Title
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Appendix B
Scheme Plan
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Appendix C
Geotechnical Report
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Appendix D
Servicing Report
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RECORD OF TITLE
UNDER LAND TRANSFER ACT 2017

FREEHOLD
Search Copy
R.W. Muir
Registrar-General
of Land
Identifier CB45A/976
Land Registration District Canterbury
Date Issued 12 August 1998
Prior References
CB26K/898
Estate Fee Simple
Area 9686 square metres more or less

Legal Description Lot 3 Deposited Plan 78608
Registered Owners

Paul Brian Currie, Elisa-Jane Currie and Michael Craig Laing

Interests

Appurtenant hereto is a drainage easement described in and created by Transfer 173750 - 11.11.1926 at 2.40 pm
Appurtenant hereto is a drainage easement described in and created by Transfer 174939 - 9.12.1926 at 2.55 pm
Appurtenant hereto is a drainage easement described in and created by Transfer 174943 - 9.12.1926 at 3.00 pm
Appurtenant hereto is a drainage easement described in and created by Transfer 174942 - 9.12.1926 at 3.00 pm
920310 Transfer creating the following easements - 24.7.1973 at 11.30 am

Type Servient Tenement Easement Area Dominant Tenement Statutory Restriction
Right of way Lot 3 Deposited Plan Yellow DP 30431 Lot 3 Deposited Plan
30431 - CT CB12K/993 78608 - herein

Subject to a right of way over part marked K,L,M,N,O,R,S on DP 78608 appurtenant to Lot 1 DP 47734 CT CB27K/445,
Lot 1 DP 57585 CT CB34A/554, part Lot 2 DP 33462 CT CB34A/555 and Lots 1,2 & 3 DP 37778 CsT CB17B/115-117
created by Transfer 920309 - 24.7.1973 at 11.30 am

400757.2 Easement Certificate specifying the following easements - 14.9.1982 at 10.13 am

Type Servient Tenement Easement Area Dominant Tenement Statutory Restriction
Right of way, right Lot 3 Deposited Plan O DP 78608 Part Lot 3 Deposited

to drain water and 78608 - herein Plan 28705 - CT

sewage and right to CB25F/638

convey water,
electric power and

telephonic

communications

Right of way, right Lot 3 Deposited Plan R DP 78608 Part Lot 3 Deposited
to drain water and 78608 - herein Plan 28705 - CT
sewage and right to CB25F/638

convey water,
electric power and
telephonic
communications
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Right of way, right
to drain water and
sewage and right to
convey water,
electric power and
telephonic
communications
Right of way, right
to drain water and
sewage and right to
convey water,
electric power and
telephonic
communications
Right of way, right
to drain water and
sewage and right to
convey water,
electric power and
telephonic
communications
Right of way, right
to drain water and
sewage and right to
convey water,
electric power and
telephonic
communications
Right of way, right
to drain water and
sewage and right to
convey water,
electric power and
telephonic
communications

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

S DP 78608

K DP 78608

L DP 78608

M DP 78608

N DP 78608

Part Lot 3 Deposited
Plan 28705 - CT
CB25F/638

Part Lot 3 Deposited
Plan 28705 - CT
CB25F/638

Part Lot 3 Deposited
Plan 28705 - CT
CB25F/638

Part Lot 3 Deposited
Plan 28705 - CT
CB25F/638

Part Lot 3 Deposited
Plan 28705 - CT
CB25F/638

523903.4 Easement Certificate specifying the following easements - 21.12.1984 at 9.37 am

Type
Drain sewage

Drain sewage

Drain sewage

The easements specified in Easement Certificate 523903.4 are subject to Section 309(1)(a) Local Government Act 1974

Servient Tenement
Lot 3 Deposited Plan
65981

Lot 2 Deposited Plan
47459

Lot 2 Deposited Plan
47459

Easement Area
F DP 65981

C DP 47459

D DP 47459

Dominant Tenement

Lot 3 Deposited Plan
78608 - herein
Lot 3 Deposited Plan
78608 - herein
Lot 3 Deposited Plan
78608 - herein

A364090.4 Easement Certificate specifying the following easements - 12.8.1998 at 12.33 pm

Type

Right to convey
electric power and
telephonic
communications

Servient Tenement
Lot 3 Deposited Plan
78608 - herein

Easement Area
K DP 78608

Dominant Tenement

Lot 1 Deposited Plan
78608

Statutory Restriction

Statutory Restriction

Transaction ID 2273071
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Right to convey
electric power and
telephonic
communications
Right to convey
electric power and
telephonic
communications
Right to convey
electric power and
telephonic
communications
Drain water

Drain water

Drain water

Drain water

Drain water

Drain sewage
Drain sewage
Drain sewage
Drain sewage
Convey water

Convey water

Convey water

The easements specified in Easement Certificate A364090.4 will be subject to Section 243(a) Resource Management Act

1991 when created

12504804.2 Mortgage to ASB Bank Limited - 9.12.2022 at 11:26 am

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

K DP 78608

N DP 78608

N DP 78608

A DP 78608

B DP 78608

D DP 78608

E DP 78608

F DP 78608

A DP 78608

B DP 78608

C DP 78608

P DP 78608

K DP 78608

L DP 78608

S DP 78608

Lot 2 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 2 Deposited Plan
78608

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 3 Deposited Plan
78608 - herein

Lot 1 Deposited Plan
78608

Lot 1 Deposited Plan
78608

Lot 2 Deposited Plan
78608

Transaction ID 2273071

Client Reference GSL23142

Search Copy Dated 21/12/23 8:43 am, Page 3 of 5

Register Only



CB45A/976

Identifier

$10 WHO4 11S0Q l—- T 3°

| yz2ug

8098LdQ] =~

L] oGy w0

S

Iousifay pup] puisig 2 &

Sl by 10 Aop gy 57 sy pausotag

S

=SJpad B 19|MO4 ‘Sa|IN ~Aq pakaring

L 9jmg

jo

Gl dd < {97

wolsiAlpgng ulzg ¢y sio7

‘o) duy pievay

CSIRUSIETIS R K

I89YS 197 SWIN

1810 3 g onng

Kaning o} so parosddy

% 1231107 T paueR

[t A A T o =Y K -7:4
TSI e EE EFTST T EG sy aangay

,n..:%aa:t,v;a Ems&.\
w@@& ameutis gyl o fow 5o
LN T e L

Joasay) YOPNIISGnS f apew 2t

Aue 10 771 suonepBay Aaams ayy yim 9IuEpIDade Uy PR Ui 36y
pue 1321103 ase Aaains pue veid yaog reyl ‘suopaaup A sapun so su Ag
PaInIaxa sAarins wosy apew usaq sey ueid sw 18y) AjsET Ags
19 Aaasng ay1 4o 67 von3as o1 juensimd JoAaAmS pasaisibial &

2OBYTTBVAY

(VY SCETSISZ 15U posidun)

SUTGEGET e io]

Poos noand

© o4 Tooyicsy Dre 40w op 7 B | Syon

FOURGEETEE SRMOIY EZT VO00S 0F Nanamg

.,.umWw.vW\#xﬁmwﬁms \qu.,mwl\«,m 7

sjaciddy

Soyom Panios
z e =4 < oy oy
[PPSR
2% sien NOX < ool
Pus spmod
oo
BAMOD
I ren £ z oy
v ae . -
% O M w A LG /YSH LD < 4o
1 e 2 e SLG /VSh LD 2 4o
7 1o B [ HL6/vGH LD [l
- TrEseuw BML 30 BTesiiaas
50 4'3 AzpoMm Urodp
evT swn| A3 1 o o
T
T ren |WERYEY ! Bowss uoup
< 01| a'va'v i or 4oy -

Gocore L |SEON : A ©
oDy | umous | o oy o A < oM Ja 3Gy
Yoounsiog [Fomeaeue L. eS|

SADDUIDIOT SO AMAANPLADAOAADYY

$50.6 wy spyem

"0 e s s 122786% L N | Gpeap o} 4uery
oyun0 / sokegg e PRESTCSTTYTI—
P Srueudmyoy
ot 5 R0y POR S8 TONMOD A < pUo wmod
&p 0 IS NOWIWOD Z{LsSLoon 23 | w0 ’'N TIIITD IDIOM
“owayas 1 g c horues 03 461
o i 5 o t2GoMDS ¥ Amyom
o 04 14614
VIREL T pera (hom go by

Smon om0
WPnzeq o e Daniony
E T —— T

AT SIS ALNOHINY TVIIOLINY3L KEAESEINYS )M LS10 ANYT
. ] 3
TN SN 9 &
: ]
(e} Q
] 5

NV 00300

N4 00600L

Transaction ID 2273071

Search Copy Dated 21/12/23 8:43 am, Page 4 of 5

Register Only

Client Reference GSL23142



CB45A/976

Identifier

2 _¥P2ug

L

NES

"SCS1ea4 B JOIMOL ‘S3|IN

Aq pakening

AR USEHEUS ST ALIYOHINY TYIH0LNYIL

O doyy piojsy 132y 19 SWIN
oo ' CPSEATPSE TS A 1910 3 g Asmng

TEAGHEINYS T IINISIA ANYT

ONV1LIIHLSIG

] A
Lt
510 WHO4 NSOG |—.l 2 o
suoanaisy]
WOQWN. QD SB-9 -5 ponssny
a
isiBey puoy ISy gt %

248l \Q\ Jo hop sy palisodoq
1okaning Jaiyy NMAA\UQ CYNNIE NE+ 4
% Aamng oy so panosddy
== 1361107 E e pauexg
VERRAG el Susy suasady

‘d - yoog asnely o yo0g plaly

E g ameulls 9661 Aoyr o

. fep 49 S BaAyS 1 IGD I paleg

Y0343y} UCHNIISTAS W 3L SUONENGal

Aue 10 7761 svonembay Aaring syl Yk 3IUBPI0IIE U BPEW UAAY ALY
pue 1381103 218 Aaains pue veld yiog 1ey) ‘suondaup A 1pun 1o aw Ag

Painaaxa sAanns oy apew uaag sey vepd sw jey) Ajsea Aqosy (9861
13y Aaning ay) o G wonaas o jensind seAanins passisibas e se Joe Aeur
oym 10) a1EayIad Busiesd jenuve e Jo 1aploy pup 1oASAINS pasdisiiey
T Doy SNAG Gygeyy 7
gy pasdwe)

Daty |ojo]

s|naoiddy

e+ Ly 44
2

S0oL82 44
< +d

18652 44
2

\

Transaction ID 2273071

Search Copy Dated 21/12/23 8:43 am, Page 5 of 5

Register Only

Client Reference GSL23142



SUBTERRA
? Geotechnical Investigation

Geotechnical Report for
Proposed Subdivision

169 Bowenvale Avenue, Cashmere

Prepared for Bowenvale Park Estates Ltd



Page 2 of 41 169 Bowenvale Avenue, Cashmere

Report version A released 10/11/2023
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Engineering Geologist Technical Director — Geotechnical
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Limitations of Report

This report is for the use of the client listed above and is not intended to be used by other parties without the express
written permission of Subterra in advance.

To the extent permitted by law, Subterra accepts no liability for any cost, expense, loss, or damage incurred by any party
relating to the information contained within the following report.

The investigation and research in this report has been carried out by experienced and conscientious professionals in the
field to a standard of care expected in engineering practice. No other guarantee is given as to how accurate and
comprehensive the information contained herein is.

Subterra’s recommendations are based on our understanding of the current regulations and standards in New Zealand
and are not legal opinions.

The recommendations of this report are based on our visual and physical investigation of the site. Some inference is
made as to the lateral continuity of soils between the investigation points which cannot be guaranteed.
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1 INTRODUCTION

1.1 ENGAGEMENT

Subterra Ltd was engaged by Bowenvale Park Estates Ltd on 22/08/2022 to undertake
a geotechnical investigation and report for the property at 169 Bowenvale Avenue,
Cashmere (Lot 3 DP 78608), henceforth referred to as ‘the site’.

1.2 PROPOSED DEVELOPMENT
It is proposed to subdivide the site into twelve residential lots, for eventual
development.

It is our understanding that the existing dwelling and outbuildings will be removed
from the site to allow for the proposed subdivision to be completed.

A proposed subdivision scheme plan and topographical survey provided by the client
forms Appendix A.

1.3 EXISTING ENGINEERS REPORTS
A geotechnical investigation and report were prepared by Cook Costello Consulting
Engineers in 2015. This report is discussed in Section 3.

1.4 OBJECTIVE

The objective of this report is to address the natural hazards as outlined in the S106 of
the RMA1991 to support the Resource Consent application to subdivide the site into

12 residential lots.

1.5 ScopPe oF WORKS
Subterra’s investigation comprised the following scope of works:

- A desktop study to review geological mapping and geotechnical hazard resources
available online.

- A site walkover along with photographic record.

- Areview of freely-available historical aerial photographs.

- An intrusive investigation comprising hand auger boreholes and Scala
Penetrometer tests.

- A Resource Management Act S106 assessment and provision of a geotechnical

statement of professional opinion on the suitability of the land for subdivision.

10/11/2023 2023-0395
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- Provision of an interpretive report summarising the above along with
a description of the geotechnical constraints to development of the proposed

lots.
This report assesses the land only, not the condition of any structures at the site.

This report is considered suitable to support a Resource Consent application to
subdivide the site. It is not suitable to accompany a Building Consent application, which
will require further investigation and reporting once the nature and layout of the future

developments are known.

10/11/2023 2023-0395
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2 SITE DESCRIPTION

2.1 SITE LOCATION
The site is an irregular shape, accessed from a driveway extending south from the end
of Bowenvale Avenue and covering a total area of approximately 1 Ha (Figure 1).

i
Approximate
P, ’ Overgrown
% | Vehicle Track

-y b4
t \ '

o
£

3 .
. e
‘

Figure 1: Site Location with 5m contour lines (courtesy Canterbury Maps)

2.2 SITE WALKOVER

The site is in two distinct parts; the west half is largely flat ground and includes the
existing dwelling and outbuildings, whereas the east half ascends a moderate to steep
slope (refer to contours on Figure 1). The elevation of the site is approximately 19m to
40m RL, west-to-east across the site (based on Canterbury Maps contours).

The upper site had been cleared of vegetation prior to Subterra’s site walkover.
Numerous large, mature trees had been felled on the upper slope, which appeared to
have been churned up by machinery.

Two large gullies (Gully A and Gully B) transect the upper site, north and south of the
existing dwelling, respectively (Figure 4). A drain has been dug by the customer which
extends part-way towards the base of Gully B (Figure 7).

No ground damage was evident at the time of Subterra's visit (06/09/2023); however, it
should be noted that the ground had been turned over and as such, it is possible that
there could be signs of instability which have been obscured.

Subterra’s walkover included walking across approximately a 20-30m strip of the
property directly east of the site, up to an overgrown vehicle track which spans across

10/11/2023 2023-0395
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most of the slope (Figure 1). During our walkover, no rock outcrop or loose boulders
were observed anywhere on the site or directly to the east.

Figure 2 to Figure 12 show the site, taken during Subterra’s site walkover and drone
flyover:

R

at, i s T o a5 N W

Figure 2: Aerial view of the site taken.on 06/09/2023 using Subterra's drone. Approx. site bounﬁary.marked

10/11/2023 2023-0395
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53 o

[T - . SR SR <O 4 R e 3 g
erial view of the site looking northeast. Major gullies approximately marked in blue

Figure 4: A

o N R
Figure 5: Aerial view of the site looking east
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g . * §d : a7 :
Figure 6: Aerial view of the southeast end of the site looking southeast. Approx boundary marked

e e VRN WY
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Figure 7: View of thé drain dug by the customer Figure 8: View Ef .the-site from the south corner
which connects to the base of Gully B looking north

Figure 9: View of the north corner of te site Figure 10: View along the east boundary of the site
looking east up the slope from near the north end, looking south

Figure 11: View along the east boundary of the site Figure 12: View of the site from the southeast
from near the south end, looking north corner looking north

10/11/2023 2023-0395
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3 CoOK COSTELLO 2015 GEOTECHNICAL REPORT

Cook Costello Consulting Engineers undertook a geotechnical investigation and prepared
a Geotechnical Report for the site in (ref. 12448-116, dated 14/08/2015). The following
is a summary of information contained in their report.

3.1 SITE INVESTIGATION
Cook Costello undertook 4 hand auger boreholes with Scala Penetrometer tests around
the existing dwelling. Their investigation logs are attached as Appendix B.

Their intrusive investigation encountered topsoil up to 0.2m thick across the tested area
of the site, underlain by silt with variable clay and sand (loess) to at least 1.4m begl
(maximum extent of investigation).

3.2 SLOPE STABILITY ASSESSMENT
Cook Costello made the following comments about the site’s stability:

“The global slope stability of the site is generally stable. The pre-development slope
angle of the site is 7°”,

“There is some low vulnerability of the site to uphill hazards such as debris flow and
rockfall due to the presence of source material and topography of the uphill land”.

“There is no indication of the presence of non-engineered fill or subsurface erosion
features. There are no signs on or nearby the site showing a presence of past instability”.

3.3 LIQUEFACTION ASSESSMENT

Cook Costello concluded that “Properties located on elevated ground in the Port Hills
and Banks Peninsula area are generally not at risk of liquefaction... The property at
169 Bowenvale Avenue presents a low risk of liquefaction hazard”.

3.4 RECOMMENDATIONS
Cook Costello made the following general recommendations for the design of future
foundations in hill areas with the potential for movement:

e “Simple plan shapes and lighter weight buildings with short plan dimensions
down-hill are recommended. Split levels should be avoided.

e Houses consisting of linked but structurally separate modules are recommended
with uniform foundation systems.

e Houses supported on shallow timber piles are strongly preferred as they
introduce a degree of flexibility and improve the repairability of the foundations
and services. However, deep piles are not recommended.

e Retaining structures should be separated from the house wherever possible.”

10/11/2023 2023-0395
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4 SITE HISTORY

4.1 AERIAL MAPPING

Subterra reviewed historical aerial photographs for the years 1929 through to 2019,
available on Canterbury Maps?.

= In 1929 the site was undeveloped, bare land at the base of the Huntsbury
ridgeline. Several large gullies were visible crossing the upper (east) side of the
site. On the hillside above the site, some small evidence of rock outcrop is evident,
though this is very sparse.

. Through the 1940's, 1950's, and 1960's no significant changes were visible to the
site or its immediate surroundings.

. By 1974 a small structure was visible on the north half of the site. Vegetation had
begun to grow on the upper slope.

" By 1984 the properties directly north of the site (163 and 165 Bowenvale Avenue)
had been residentially developed. The forest on the upper slope east of the site
had been planted, with small trees visible in rows.

" By 1994 much of the site was obscured by mature trees and vegetation.

. By 2004 the site was residential, with the existing dwelling and driveway visible.
Most of the east half of the site was completely obscured by vegetation.

The major gullies which bisect the upper site are historical features that might pose
a geotechnical constraint to the construction of dwellings in the upper slope of the site.

4.2 HISTORICAL LAND USE

The ECan Listed Land Use Register? (LLUR) holds information regarding sites that have
been or currently are used for activities which have the potential to cause
contamination.

The LLUR does not currently have any information about a Hazardous Activities or
Industries List site on the site.

* Historical Aerial Imagery. (2021). Retrieved in September 2023 from Canterbury Maps:
https://apps.canterburymaps.govt.nz/CanterburyHistoricAeriallmagery/

2 Listed Land Use Register. (2021). Retrieved in September 2023 from Environment Canterbury: https://llur.ecan.govt.nz/
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5 DESK-BASED INFORMATION

5.1 GEOLOGICAL MAPPING

According to the GNS Geological Unit QMap, available on the New Zealand Geotechnical
Database?®, the site is underlain by Neogene (9.7 to 11-million-year-old) igneous rocks,
comprising ‘Basaltic (hawaiite) to trachytic lava flows interbedded with tuff and breccia
(uncluding lahars), many dikes & minor lava domes.” (Mvl).

5.2 (GEOLOGICAL INVESTIGATION DATA
Table 1 below is a summary of information from previous investigation holes within the
local area, found on the New Zealand Geotechnical Database (NZGD).

Hole Location from site Depth summary

Reference begl

HA-DCP ~110m N 2.7m TOPSOIL to 1.3m

8652 149 Bowenvale Ave Sandy SILT 1.3m to 1.9m

Silty SAND 1.9m to 2.4m
SAND, some silt 2.4m to at least 2.7m

HA-DCP ~155m NwW 3.0m TOPSOIL/FILL to 0.5m-0.7m
54077 102 Bowenvale Ave Sandy SILT (Loess) 0.5m to at least 3.0m
(2 holes)

Table 1: Nearby Geological Investigation Summary

5.3 GROUND WATER DATA

The GNS ‘Water Table’ maps, available on the NZGD do not extend beneath the subject
site. However, the closest mapped area (on Bowenvale Avenue approximately 950m
north of the site) indicates predicted 85™ percentile groundwater depths of at least
5.0m. It should be noted that this area is approximately 10m lower in elevation than
the lowest part of the site. As such, it is considered likely that the depth to groundwater
at the site will be in excess of 5m begLl

5.4 NEW ZEALAND GEOTECHNICAL DATABASE
The following information has been extracted from the NZGD database (Earthquake
Commission, 2020).

5.4.1 MBIE Technical Category (TC) Zone
The Canterbury Maps website indicates the site is located in an area labelled ‘N/A — Port
Hills & Banks Peninsula’.

3 Earthquake Commission. (2020). New Zealand Geotechnical Database. Retrieved in September 2023 from https://www.nzgd.org.nz/
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5.4.2 Observed Ground Cracks

Ground cracks across Christchurch were recorded following the 04 September 2010 and
22 February 2011 earthquake events. No ground cracks were recorded on or within the
immediate vicinity of the site.

54.3 Peak Ground Acceleration During Canterbury Earthquake Sequence

Peak ground acceleration information available on the NZGD suggests that the site can
be considered sufficiently tested to an SLS level earthquake during the 4 September
2010 and 22 February 2011 earthquake events, following which no liquefied ejecta was
recorded by EQC as being observed at the site or in its immediate vicinity. Subterra
reviewed aerial photography of the site taken on 24 February 2011 and no liquefied
ejecta was evident on or near the site.

5.5 LIQUEFACTION ASSESSMENT

The site is not designated by MBIE with a Technical Category and is labelled ‘N/A — Port
Hills & Banks Peninsula’. It was sufficiently tested to an SLS level during the 4
September 2010 and 22 February 2011 earthquake events, following which no
liquefaction ejecta was recorded as being observed on the site or its immediate
surroundings.

5.5.1 Christchurch Liquefaction Vulnerability Map

The Canterbury Maps Liquefaction Vulnerability Map* shows the site as being partially
within an area where liquefaction damage is unlikely (the upper, east part of the site)
and partially within an area where liquefaction damage is possible (the lower, west part
of the site).

5.56.2 Christchurch Liquefaction Lab Study

The Canterbury Maps Liguefaction Lab shows that the site is in an area with no
likelihood of severe liguefaction damage. Using the modelling tool on the Liquefaction
Lab site, under seismic shaking of 0.2 and 0.6g with magnitude 6 earthquake (M6)
(assuming 2019 groundwater levels) the lower, west part of the site is shown to have:

e 100% likelihood of “None to minor damage” under M6 0.2g (equivalent to SLS
design level), which implies a land performance consistent with TC1 land
category under an SLS design event.

e 79% likelihood to have “none to minor damage"” with 15% to have “minor to
moderate damage” and 6% to have “moderate to severe damage” under M6 0.6g
(>ULS design level). This implies a land performance is likely to be consistent
with TC1 land category under a ULS design event.

4 Canterbury Maps. (2021). Christchurch Liquefaction Viewer. Retrieved in September 2023 from
https://apps.canterburymaps.govt.nz/ChristchurchliguefactionViewer/
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The upper, east part of the site is shown to have 100% likelihood of “None to minor
damage” under both M6 0.2g (equivalent to SLS design level) and M6 0.6g (>ULS
design level).

5.6 ROCKFALL AND SLOPE STABILITY

5.6.1 GNS Rockfall Risk

The site is shown on Map D6 of the GNS study for life safety from rockfall risk®. The site
is indicated to be in an area with an annual individual fatality risk (AIFR) of fatality from
rockfall between 10 and 10°. The cliff to the east of the site is identified as a potential
rockfall source area (Slopes > 35°). Map D6 is attached as Appendix C.

5.6.2 GNS CLiff Collapse
The GNS study for life safety from cliff collapse® does not include the subject site.

5.6.3 CCC Earthquake Rockfall Maps

Rock fall maps titled ‘Location of fallen and in-situ boulders and bluffs’, are provided on
the Christchurch City Council (CCC) website”. Map 31 includes the subject site and
shows several fallen boulders and in-situ boulders on the slope east of the site. Also
shown are several Bluff Envelopes, which signify the general location of a bluff which is
too dangerous to allow closer inspection to be carried out.

Map 31 is attached as Appendix D.
5.6.4 GNS Mass Movement

The site has not been identified in the GNS study of Mass Movement Areas Report? for
the Port Hills.

5.6.5 Christchurch District Plan
The Christchurch District Plan® (refer to Figure 13) indicates that the site is partly
located within the following:

e Ligquefaction Management Area;

e Remainder of Port Hills and Banks Peninsula Slope Instability Management Area;
and

e Rockfall Management Area 2

5 Carey, J,, Massey, C., Lukovic, B, McSaveney, M., Heron, D., Reis, W., & A, M. (2013). Port Hills Slope Stability: Life-safety risk from rockfalls
(boulder rolls) in the Port Hills. Christchurch: GNS Science Consultancy Report 2012/123.

6 McSaveney, M., Massey, C., & Heron, D. (2013). Port Hills Slope Stability: Life-safety risk from cliff collapse in the Port Hills. Christchurch:
GNS Science Consultancy Report 2012/124

7 Christchurch City Council. (2013). Boulder Location Maps. Retrieved in September 2023 from https://ccc.govt.nz/environment/land/slope-
stability/boulder-location-maps

8 Massey, C., Yetton, M., Carey, J,, Lukovic, B., Litchfield, N., Ries, W., & McVerry, G. (2013). Canterbury Earthquakes 2010/11 Port Hills Slope
Stability: Stage 1 Report in the findings from investigations into areas of significant ground damage (mass movements). Christchurch: GNS
Science Consultancy Report 2012/317.

¢ Christchurch City Council, Christchurch Distruct Plan. Retrieved in September 2023 from
https://districtplan.ccc.govt.nz/PropertySearch/PropertySearchContainer.html
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These zones restrict the activities which can be undertaken at the site.
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Figure 13: Christchurch District Plan Excerpt

5.7 FLOODING

5.7.1 Flood Management Areas

The Christchurch City Council (CCC) website'® provides maps of flood-risk areas. This
map indicates that the site is not within a Flood Management Area. Once dwellings are
proposed in the new Lots, correspondence with the CCC is recommended to establish
any FFL reguirements at the site.

5.7.2 Nearest Water Body/Water Course

An unnamed creek is shown on Canterbury Maps at the base of the valley, in alignment
with Bowenvale Avenue. The nearest major water course is the Heathcote River, located
approximately 1.2km north of the site.

10 Christchurch City Council. (2021). Floor Level Map. Retrieved in September 2023 from https://ccc.govt.nz/services/water-and-
drainage/stormwater-and-drainage/flooding/floorlevelmap
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6 SITE INVESTIGATION

6.1 SCOPE OF INVESTIGATION

In order to determine the ground conditions at the site, a shallow hand investigation
comprising hand auger boreholes and Scala Penetrometer tests was considered
sufficient for this stage of this project.

6.2 SHALLOW HAND TESTING

Subterra visited the site on 06/09/2023 and carried out nine hand auger boreholes with
Scala Penetrometer testing. The results of Subterra's shallow investigation are attached
on the Hand Auger Log Sheet which forms Appendix E.

The approximate locations of the test holes are given by Figure 14 below:

o,

KEY:

® Approx. HA/SC Locations

====  Approx. Site Boundary

HASC104

HASC103-(. HASC105 " "HASC106
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6.3 SUMMARY OF SUBSOIL CONDITIONS

Subterra’s site investigation indicated the following generalised soil profile beneath the

site:

Depth to base of
unit (m begl)

Ground Description

Density / Consistency

0.0 to 0.55

TOPSOIL - Organic silt

Soft

>4.2

SILT with variable sand, clay, gravel

Table 2: Generalised Ground Description

6.4 GROUNDWATER

Soft to hard

Groundwater was not encountered during intrusive investigation, to a maximum
investigation depth of 4.2m begl.

10/11/2023
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7 GEOTECHNICAL PROPERTIES

7.1 STATIC GEOTECHNICAL ULTIMATE BEARING CAPACITY (GUBC)
7.1.1 Scala Penetrometer

The Scala Penetrometer results have been analysed using the correlation between blow
count and bearing capacity by Stockwell*.

The blow count of the Scala Penetrometer indicated the following index Geotechnical
Ultimate Bearing Capacities (GUBC's) (Table 3):

SC101 | SC102 | SC103 | SC104 | sC105 | sC106 | SC107 | SC108 | SC109

Depth to 0.1 09 0.6 04 0.3 0.2 0.3 0.0 0.1
200kPa
Depth to 0.6 10 0.6 0.7 05 0.3 15 0.0 0.2
300kPa

Table 3: GUBC Depth Summary

7.2 LIQUEFACTION ASSESSMENT

Based on observations following the 2010 and 2011 Canterbury Earthquake Seguence,
if @ non-liquefiable crust of 3.5m to 4.0m is present, even above significant thickness of
liquefiable soils, it is sufficient to prevent liguefaction induced damage?.

HA102 was undertaken near the lowest point of the site and did not encounter
groundwater to the maximum drilled depth of 4.2m begl. In addition, the groundwater
depth in nearby mapping is expected to be in excess of bm.

Furthermore, the old age of the underlain geological formation suggests the risk of
liquefaction is nil to minor.

Based on the above and the desktop study information discussed in Section 5.5, we
consider that:

. Future land performance of the site is likely to be within the limits of MBIE land
classification Technical Category 1 (TC1) ), where the site to be categorised using
the MBIE Technical Category definition.

= Deep drilling and quantitative liguefaction analysis is not warranted for the scope
of this project.

1 Stockwell, M. (1977). Determination of allowable bearing pressure under small structures. New Zealand Engineering. V32 I6.

2 Bowen, H. J,, & Jacka, M. E. (2013). Liquefaction induced ground damage in the Canterbury earthquakes: predictions vs. reality. 19th
NZGS Geotechnical Symposium. Queenstown.
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8 ROCKFALL AND SLOPE STABILITY

The major potential geotechnical constraints at the site are rockfall risk and slope
instability.

8.1 ROCKFALL ASSESSMENT

A rockfall assessment has been undertaken by Subterra using the ecorisQ software
Rockyfor3D, which is a probabilistic, process-based rockfall trajectory model, which
simulates rockfall trajectories in three dimensions (3D).

8.1.1 Outcrop Mapping

Subterra conducted walkovers of the upper slope (beyond the site east boundary) on
04/10/2023 and 25/10/2023 to assess the mapped rockfall source areas referenced in
the GNS map attached as Appendix D and to investigate the remainder of the slope
above the site. A GPS device was used to plot the observed rock outcrop and loose
boulders observed across the upper slope.

Rock outcrop was observed in the areas of the upper site indicated by the GNS
mapping, though it was not as pervasive as the map would suggest. Much of the
observed outcrop was contiguous rock without dilations or fractures.

The largest boulders observed were approximately 1m?, while most were smaller than
0.25m3. Figure 15 below shows the rock observed during Subterra’s site walkovers. It
should be noted that a large area in the lower slope (marked in red below) was not
able to be traversed due to heavy vegetation and blackberry.

KEY

Approx Sea Boundary

Approx Area Irnvestigated

Approx Area nof Irvestigated

Figure 15: Approximate Observed Outcrop Map with 10m contour lines (modified from Canterbury Maps)
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For the purpose of this model, every mapped rock point has been assumed to be
a boulder with a volume of 0.25m?3, while every rock line has been assumed to be
a boulder with a volume of 1.0m3. In reality, most of the rock points and rock lines
observed were not loose boulders but contiguous rock outcrop with minimal or no
dilations. As such, this model is conservative.

Note that this model is approximate only. While every effort was made to traverse the
entire area shown in Figure 15, the area is heavily vegetated with trees and other
growth and the accuracy of the rockfall map cannot be guaranteed.

8.1.2 3D Rockfall Trajectory Modelling
Three models of rock flow paths have been developed with the following input
parameters (Table 4). For the full input parameters refer to Appendix F.

Scenario 1 2 3
Soil Type 2 (fine soil) 3 (scree) 3 (scree)
Rg Values 0/005/01 0/005/701 0/0.0570.05

Table 4: Rockyfor3D Input Parameters
Each scenario was modelled under the following two conditions:

1) With the observed rock sources only; and
2) With additional, inferred rockfall sources in the area unable to be accessed by
Subterra’s site walkover.

The following conditions apply for all of the modelled scenarios:

- Vegetation was not considered

- For each source cell (1 x 1m) 500 rock blocks were simulated

- A digital elevation model derived from LINZ LIDAR data with a resolution of 1m
was used as a basis for the rockfall modelling

| Rock Point | Rock Line

Boulder Volume | 0.25m? | 1.0m?
Table 5: Rock Source Parameters

8.1.3 Results
The reach probability output of the modelling runs was used to assess the rockfall
paths and their runout lengths.

It should be noted that adding a large block of source area below the observed rock
source areas acts as a barrier within the model and causes higher rock flow paths to
stop. As such, in some cases, the addition of condition 2) above results in less potential
rockfall intersection onto the site.

As such, a composite output has been produced, comprising the aggregate of the
maximum flow paths from all modelled scenarios, shown on Figure 16 below and
predicting rockfall flow paths onto the site in several locations, namely across proposed
Lots 5, 6, 7, 9, 10, 11, and 12.
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Reach probability (%)

| 100

Figure 16: Maximum Modelled Rockfall Paths

In most cases, the modelled rockfall terminated on the flat area which transects the
property above the site (which is an overgrown vehicle track, refer to Figure 1 and
Figure 17), with the general exceptions of the gullies which cross the site, which act as
funnels for rockfall to flow through. The track forms a flat platform approximately 4m
wide.

: =S
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=

GOSIREAr . " A7 r"t-. "'.-L & -J" ;4 ';i’[ s v W &
view of the east boundary of the site looking east, note the overgrown vehicle track
approximately marked in yellow

AL AP A

Figure 17: Oblique
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The full results sheets, along with the input parameters, are attached as Appendix F.

8.2 SLOPE STABILITY ANALYSIS

A slope stability analysis has been undertaken assuming non-circular failure surfaces
within the natural ground surface, for both static and seismic scenarios, using the
Rocscience modelling software Slide?2 version 9.020.

Two cross-sections (A-A" and B-B’) have been used to create the slope models, based on
the topographical survey undertaken at the site on 7-8 September 2023 and the
contours available on Canterbury Maps. The cross-sections are superimposed on

a topographical survey of the site and attached as Appendix G.

8.2.1 Input Parameters

Stability of non-circular slip surfaces was analysed using the Morgenstern-price method
of slice limit equilibrium. The stratigraphy of the site was modelled as two soil layers,
with the soil/rock interface modelled at 3m below the ground level on the slope,
deepening as the base of the slope flattens out.

8.2.2 Back-Analysis of Soil Properties

The slope of the site has been relatively stable through time, based on site observations
and historical aerial review. This includes the 2010/2011 Canterbury Earthquake
Sequence (CES), in which the site can be considered “sufficiently tested” to an SLS
design earthquake level during the 4 September 2010 and 22 February 2011 events.

Subterra’'s site walkover did not identify any evidence of historic slope instability, also
the client advised that to his knowledge the site did not experience slope instability
during the CES. Therefore, relative stability of the slope through time implies a Factor of
Safety of 1.2 is likely present in the slope soils under 2010/2011 seismic conditions.

Subterra’s shallow hand testing encountered shallow refusal on hard silt, so the
properties of the soils beneath their penetration depth cannot be confidently inferred.
The rock interface at 3m begl has been inferred based on the geological mapping and
the rock outcrop observed in the upper slopes.

In the absence of deep testing and supporting laboratory information for the soil
parameters, we have back calculated the slope stability to achieve a minimum Factor of
Safety (FoS) of 1.0 under the 10 percentile PGA values that the site sustained during
the 22 February 2011 event (0.23g using Bradley's method from Section 5.4.3). Note
that it is likely that the site underwent significantly higher PGA's than this during this
event and as such, the following analysis is conservative.

This gives a cohesion shown in Table 6 below, using a fixed Angle of Internal Friction of
28° and adjusting the cohesion value to achieve the required Factor of Safety.
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Peak Ground Effective Cohesion ’ Effective Angle of Unit Weight y
Acceleration (PGA) (kPa) Internal Friction @' (kN/m?3)
0.23g 8 28 18

Table 6: Material Parameters

It should be noted that the above values are a proxy only, in the absence of deep
testing and laboratory data, based on the fact that no obvious signs of slope instability
were observed at the site, which sustained significant shaking during the 2010/2011
Canterbury Earthquake Sequence.

8.2.3 Seismic Parameters

Pseudo-static seismic analysis was conducted using the following design earthquake
parameters for Christchurch, from the MBIE 2021 earthquake geotechnical engineering
practice document?®®. Refer to Table 7.

Scenario PGA (g) Magnitude (M) Return Period
SLS1 0.13 7.5 2b years
SLS2 0.19 6.0 2b years
ULS 0.35 7.5 500 years

Table 7: Seismic Parameters

3 Ministry of Business, Innovation & Employment. (2021). Earthquake geotechnical engineering practice. Module 1. Overview of the
guidelines

10/11/2023 2023-0395



Page 27 of 41 169 Bowenvale Avenue, Cashmere

8.24 Results
The results of the slope stability analysis are given in Table 8 below and graphical
results are attached as Appendix H.

Cross Section Conditions Target Factor of Safety Calculated Minimum
(FoS) Factor of Safety (FoS)

Static 15 1.7

Seismic (SLS1) 1.2 1.3

A-A'

Seismic (SLS2) 1.2 1.2

Seismic (ULS) 1.0 0.9

Static 15 19

Seismic (SLS1) 1.2 1.4

5B Seismic (5L52) 12 13

Seismic (ULS) 1.0 1.0

Table 8: Slope Stability Analysis Results

Based on the above results, the site can be assumed to be stable under current
conditions.

The FoS of less than 1 under ULS conditions do not necessarily imply significant failure
is likely'*&1 due to seismic loading being cyclic and ensuing displacements generally
being reversed before they reach the point of no return.

4 Gazetas, G. (2013). “Can we design in geotechnics with seismic factors of safety less than 17", Proceedings of the 15th European
Conference on Soil Mechanics and Geotechnical Engineering - Geotechnics of Hard Soils - Weak Rocks (Part 4) (pp. 141-154). I0S Press.

5 Gazetas, G. Anastasopoulos, I. & Garini, E. (2014) “Geotechnical design with apparent seismic safety factors well-bellow 1", Soil
Dynamics and Earthquake Engineering 57 (2014) 37-45
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9 RESOURCE MANAGEMENT ACT ASSESSMENT

Section 106 (1A) of the Resource Management Act (RMA) states:

‘A consent authority may refuse to grant a subdivision consent, or may grant a
subdivision consent subject to conditions, if it considers that there is a significant risk
from natural hazards.

Table 9 below provides our assessment of the above.

Hazard Potential Susceptibility
Current (part a) Post Development (part b)
Erosion The site is transected by two large It is not anticipated that the proposed

gullies where most of the overland
water flow is channelled.

development will accelerate or worsen the
erosion rates if appropriate stormwater
collection and disposal methods are
implemented.

Falling Debris

Part of the site is located in an area
with @ maximum annual life safety risk
from rockfall between 103 and 10+
CCC database indicates rock sources
were mapped above the site,
Subterra’s site walkover also observed
a number of rocks sources up slope of
the site.

Christchurch District Plan marked part
of the site to be within “Rockfall
Management Area 2"

Based on the preliminary rockfall modelling
undertaken by Subterra as part of this report,
proposed Lots 1, 2, 3, 4, and 8, do not have
potential rockfall paths intersecting them.
Proposed Lots 5, 6, 7 and 12 have some areas
of potential rockfall path intersection which
might be avoidable, whereas Lots 9, 10, and 11
are not considered suitable for development
unless detailed rockfall modelling and AIFR
calculations are undertaken to determine the
appropriate mitigation measures.

Slippage The site's gradient varies from almost Given the size of the site and the changing
level ground (west half) to a maximum | topography, further assessment of slope
of approximately 1V:2H (east half). stability will be required prior to development
No observed or recorded historical of ea;h L.ot. Provided slope s.tabillity analysis
slope instability. (qualitative and/or guantitative) is undertaken
o . ) on each proposed Lot prior to Building Consent
Preliminary slope stability analysis of | a55iication, it is considered feasible to develop
two Cross-sections across the site the proposed new lots with new residential
indicates that the slope is stable under dwellings.
current conditions.
Subsidence Based on the general strength and Provided that foundations are located on
non-organic nature of the natural soils, | a suitable bearing stratum, and subject to
the risk of static subsidence is a specific engineered design, the risk of
considered low. subsidence is unlikely to be worsened.
Backfill above exiting ground level should not
be undertaken without specific assessment
from a professional geotechnical engineer.
Earthquake The site sustained Peak Ground Provided that any development is subject to

10/11/2023

Accelerations sufficiently testing it to
an SLS design earthquake level during
the 4 September 2010 and 22
February 2011 earthguake events.

a specific engineered design, the risk of
earthquake damage is not anticipated to
be worsened by the future residential
development of the site.
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Inundation - Th? Christchurch Ci.ty ;OUHCH <C;C) It is considered feasible to develop the new

Flooding indicates that the site is not within lots with residential dwellings, provided
a Flood Management Area. appropriate engineering measures are

incorporated.

Tsunami N/A - The site is not located in a tsunami evacuation zone. Detailed tsunami risk
assessment is beyond the scope of this project.

Volcanic / N/A - No active volcanism or geothermal activity is recorded within the vicinity of the site.

Geothermal Detailed volcanic risk assessment is beyond the scope of this project.

Wind Detailed wind risk assessment is beyond the scope of this project.

Drought N/A - The site is connected to the Christchurch City Council mains water supply. Detailed
drought risk assessment is beyond the scope of this project.

Fire The Spreydon Fire Station is located at 77 Simeon Street, approximately 3.9km northwest
from the site. Detailed fire risk assessment is beyond the scope of this project.

Table 9: RMA Section 106 (1) Assessment

It is considered, under Section 106 (1) of the RMA, that there are no reasons from

a geotechnical perspective that proposed Lots 1-8 and 12 are considered unsuitable for
development, provided any development is undertaken with appropriate engineering
design measures and that future dwellings within Lots 5, 6, 7 and 12 observe a 5m
setback (no build buffer zone) from the predicted rockfall paths detailed in Subterra’s
rockfall modelling discussed in Section 8.1.

An amended Subdivision Plan showing the rockfall paths and associated 5m buffer
zones forms Appendix 1.

If development is proposed on Lots 9, 10, or 11, or within the no build buffer zone on
Lots b5, 6, 7 and 12, this will require comprehensive rockfall modelling and Annual
Individual Fatality Risk (AIFR) calculations to determine the appropriate remediation
strategy to mitigate the rockfall risk. Such analysis is beyond the scope of this report.
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10 SUBDIVISION RECOMMENDATIONS

Site-specific investigation and report concluded that the site has nil to low risk of
liguefaction-induced ground damage.

10.1 SusDIVISION CONSENT CONDITIONS

Preliminary rockfall modelling indicates that:

o Lots 1, 2, 3, 4, and 8 do not have a risk of rockfall and are suitable for
residential development.

o Lots 5, 6, 7 and 12 have limits risk of rockfall and need to have a 5 m
setback (no build buffer zone) from the predicted rockfall paths.
Construction outside the no build buffer zone is permitted. If development
is required within the no build buffer zone, then further comprehensive
rockfall modelling and Annual Individual Fatality Risk (AIFR) calculations
to determine the appropriate remediation strategy to mitigate the rockfall
risk.

o Lots 9, 10, or 11 have a clear risk of rockfall and should not be development
without further comprehensive rockfall modelling and Annual Individual
Fatality Risk (AIFR) calculations to determine the appropriate remediation
strategy to mitigate the rockfall risk.

Appropriate accessways will need to be formed to provide access to the proposed
new lots. This will require specific engineering assessment and design.

Stormwater concentrations should be appropriately managed and discharged to
an approved disposal system and should not be discharged to the ground near
the future foundations.

10.2 CoNSENT NOTICE ON COMPUTER FREEHOLD REGISTER

Specific investigation, assessment and reporting will be required to support the
Building Consent application of future development within the site.

Any development within the identified no build area/lot (as above) will require
comprehensive rockfall modelling and Annual Individual Fatality Risk (AIFR)
calculations to determine the appropriate remediation strategy to mitigate the
rockfall risk.

Building platforms for any future construction should be designed to achieve the
required Finished Floor Level (FFL), taking the risk of inundation into consideration
as defined by the Council.

Stormwater run-off from roofs, driveways and hardstand should be appropriately
managed and should be discharged to an approved discharge system away from
the foundations of future dwellings.
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g’% SUBTERRA SlTE PLAN JOB 2023-0395

NO.:

CLIENT: Bowenvale Park Estates Ltd

PROJECT: Geotechnical Investigation

LOCATION: 169 Bowenvale Avenue, Cashmere

KEY:

® Approx. HA/SC Locations

Approx. Site Boundary

ASC104
HASC105 HASC106

‘ 3 | Hgsgo?




HOLE NO.:

6% SUBTERRA INVESTIGATION LOG HASC101

CLIENT: Bowenvale Park Estates Ltd JOB NO.:
PROJECT: Geotechnical Investigation 2023-0395
SITE LOCATION: 169 Bowenvale Avenue, Cashmere START DATE: 06/09/2023
CO-ORDINATES: ELEVATION: Ground END DATE: 06/09/2023
CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
ﬂ E 2 SCALA PENETROMETER x
MATERIAL DESCRIPTION : T i (Blows / 100mm) HAND SHEAR VANE E
(See Classification & Symbology sheet for details) = E (O] (Uncorrected) <L
< | W w £
“| a 2 4 6 8 1012141518
TOPSOIL - Soft, dark brown organic silt with trace rootlets, moist. b e :
Soft to firm, greyish brown SILT, moist. — —x x
L 02— #
04— %
'h‘: ,‘
Trace orange mottling. ':x -
06— .
| _os—{
L 10— & )
|12 Lt
Dark greyish brown, trace rootlets. No organic odour. Jx X
T :
14— = * g
x % c
Riog =3
- I i 3
x f=
x x wi
—16 —f—= = §
Firm, grey mottled orange SILT with trace sand, dry to moist. Sand Aok e 5
fine. | e 2
% g
X x 'g
18— x 3
X 9]
20— : -
PPI L
Minor sand, moist. B [
24— .00
Trace dark grey streaks. No organic odour. B ‘ %
L 26—
—2.8—:; z
Streaks absent. B fhx? 3
30— . .
P W
End of borehole (target depth).
EOH: 3.20m ]
| —3.4—]
— 3.6 —
—3.8 —
—4.0—]
—4.2 —

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm
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6% SUBTERRA

INVESTIGATION LOG

HOLE NO.:

HASC102

CLIENT: Bowenvale Park Estates Ltd
PROJECT: Geotechnical Investigation

JOB NO.:
2023-0395

SITE LOCATION:
CO-ORDINATES:

169 Bowenvale Avenue, Cashmere

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023

CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
ﬂ E S SCALA PENETROMETER x
MATERIAL DESCRIPTION | T =z HAND SHEAR VANE w
e u Blows / 100mm) =
(See Classification & Symbology sheet for details) = E 8 ( (Uncorrected) E
S| & | -
(=) 2 4 6 8 10 12 14 16 18
— B PR
TOPSOIL - Soft, dark brown organic silt with trace rootlets, dry to “,Wiww 1
moist. | s e ]|
X X b
Soft, greyish brown SILT, moist. Xx x %1 ¢
02—« . L
- —fn X e
PR (S
X Ry N
WX »‘ x|
— oy K XX
3 :
X xx. Mt
06— x y xx|—
Dark greyish brown. No organic odour. e e
Y R )
e ]
— - x >
RSO
o B!
—10—x » "
x X X x
— _KX X A‘X x
x x|
12 |EEes
Firm to stiff, pale grey mottled orange SILT with trace sand, dry to ':A % : .
moist. Sand fine. — e
— 1.4 —] X 2
— - xx x :.)(
1.6 i
— 16— X, xx
By X“
Moist. e
XX
18— % o &
xox X x B
- ] X 5}
X% ’: z
20— S g
7 T KA X Xx <t
% 000 o
x
i 2
%% %% ,(" 5]
22 U g
Grey mottled orange, minor fine sand. XL §
- e g
xox X x (O]
l—24—f « *
- S
26 ki
26—, * “xx
X% xS
Trace fine sand. it
x X x
—28— 0
— ] X, .“ X
Y-
AL
x x % x
7%
- — X S
S
32 Lo~ it
Grey to reddish brown. AR
X% %y
[ AL
—34— = i
x
— X x X*
)(x X % x
|— 3.6 —Fexusa
.:k r Kx x
— — x’ x (:
R
— 38—, X *xy
R
Trace fine, sub-angular gravel. PR
R0
40—« o
x! x % x
- _,:x. )
L 42 —
End of borehole (target depth).
EOH: 4.20m T

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm
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6% SUBTERRA

INVESTIGATION LOG

HOLE NO.:

HASC103

CLIENT: Bowenvale Park Estates Ltd
PROJECT: Geotechnical Investigation

JOB NO.:
2023-0395

SITE LOCATION: 169 Bowenvale Avenue, Cashmere
CO-ORDINATES:

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm

CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
MATERIAL DESCRIPTION @ £ 2 SCALA PENETROMETER ]
o T w Blows / 100 HAND SHEAR VANE -
(See Classification & Symbology sheet for details) 5 E 8 (Blows mm) (Uncorrected) E
(2] (=) - 2 4 6 8 10 12 14 16 18
TOPSOIL - Soft, dark brown organic silt with trace rootlets, moist. WA N
B
02 WWTSWW‘
T
WTS 3
— LTS
N:Tsj\lll
| —0.4—] Sait
s w
w;;www
— _‘WW"J'::N
Firm, yellowish brown SILT with trace sand, moist. Sand fine. _0'6_‘:& o
X % xy 3
- B [ £ 2
X [=4
K oo 2 5 ix 3
08— % "« 8
X X"y =
X x X w
— — x x 6
S S
e X % % 5
1.0 =X . g
Trace orange mottling. :; ‘ . % -§
= X x i 3
x % X x (0]
l—12—F x %,
Stiff. Grinding noise but no gravel in sample. ':; : : s
—1.4— X% X
| 1.6 [
Very stiff. S
End of borehole (unable to penetrate hard silt). B
—1.8
EOH: 1.80m
20—
—2.2 —
24|
—2.6 —]
— 2.8 —
—3.0—]
—3.2—]
34—
— 3.6 —]
— 3.8 —
—4.0—]
—4.2 —
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| HOLE NO.:
€p suersnns INVESTIGATION LOG HASC104
CLIENT: Bowenvale Park Estates Ltd JOB NO.:
PROJECT: Geotechnical Investigation 2023-0395

SITE LOCATION: 169 Bowenvale Avenue, Cashmere
CO-ORDINATES:

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023

CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
ﬂ E 2 SCALA PENETROMETER e
MATERIAL DESCRIPTION : T E HAND SHEAR VANE E
(See Classification & Symbology sheet for details) = E (O] (Blows /100mm) (Uncorrected) g
3|8 |4 >

2 4 6 8 10 12 14 16 18
L L L L L L L

Soft, yellowish brown SILT with trace clay and rootlets, moist.

Mottled orange, rootlets absent.

Firm.

Stiff, yellowish grey.

End of borehole (unable to penetrate hard silt).

EOH: 1.90m

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm

Groundwater Not Encountered
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| HOLE NO.:
€p suersnns INVESTIGATION LOG HASC105
CLIENT: Bowenvale Park Estates Ltd JOB NO.:
PROJECT: Geotechnical Investigation 2023-0395

SITE LOCATION:
CO-ORDINATES:

169 Bowenvale Avenue, Cashmere

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm

CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
ﬂ g‘ 2 SCALA PENETROMETER x
(See Classification & Symbology sheet for details) = E (O] (Blows / 100mm) (Uncorrected) <L
< | W w £
[72] (=) %??8101?151161?
Soft, grey mottled orange SILT, moist. R
P
x5 x
—0.4 < - : XX
Firm. xR Xx
Stiff, trace to minor fine sand. B ':> % :',
L os— 3
x x X =3
x %X x £
— P X % 3
S 8
I TR <
F—08— = » x N EE
X% s}
A z
— X x 5
Wise s g
—1.0 K]
End of borehole (unable to penetrate hard silt). 3
— 5
— 1.2 —
1.4
— 1.6 —
EOH: 1.70m
— 1.8 —
20—
—2.2 —
24|
— 2.6 —
— 2.8 —
—3.0—]
— 3.2 —
34—
— 3.6 —
— 3.8 —
—4.0—]
—4.2 —
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| HOLE NO.:
€p suersnns INVESTIGATION LOG HASC106
CLIENT: Bowenvale Park Estates Ltd JOB NO.:
PROJECT: Geotechnical Investigation 2023-0395

SITE LOCATION: 169 Bowenvale Avenue, Cashmere
CO-ORDINATES:

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023

CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
ﬂ E 2 SCALA PENETROMETER e
MATERIAL DESCRIPTION : T E HAND SHEAR VANE E
(See Classification & Symbology sheet for details) = E (O] (Blows /100mm) (Uncorrected) g
3|8 |4 >

2 4 6 8 10 12 14 16 18
L L L L L L L

Soft to very stiff, yellowish brown SILT, dry to moist.

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm

End of borehole (unable to penetrate hard silt).

EOH: 1.10m

Groundwater Not Encountered
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| HOLE NO.:
€p suersnns INVESTIGATION LOG HASC107
CLIENT: Bowenvale Park Estates Ltd JOB NO.:
PROJECT: Geotechnical Investigation 2023-0395

SITE LOCATION: 169 Bowenvale Avenue, Cashmere
CO-ORDINATES:

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023

CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
ﬂ E 2 SCALA PENETROMETER e
MATERIAL DESCRIPTION : T E HAND SHEAR VANE E
(See Classification & Symbology sheet for details) = E (O] (Blows /100mm) (Uncorrected) g
3|8 |4 >

2 4 6 8 10 12 14 16 18
L L L L L L L

Soft, yellowish brown SILT with trace rootlets, dry to moist.

Soft to firm, grey mottled orange, with trace clay.

Greyish brown, with minor clay, moist.

Surface saturated (soil moist). Perched surface water in gully running

into hole.

End of borehole (unable to penetrate hard silt).

EOH: 2.60m

Groundwater Not Encountered

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm
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| HOLE NO.:
€p suersnns INVESTIGATION LOG HASC108
CLIENT: Bowenvale Park Estates Ltd JOB NO.:
PROJECT: Geotechnical Investigation 2023-0395

SITE LOCATION: 169 Bowenvale Avenue, Cashmere
CO-ORDINATES:
CONTRACTOR: RIG:

DRILLER:

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023
LOGGED BY: HG

MATERIAL DESCRIPTION
(See Classification & Symbology sheet for details)

SAMPLES

DEPTH (m)

SCALA PENETROMETER
(Blows / 100mm)

4 6 8 10 12 14 16 18
L L L L L L L

HAND SHEAR VANE

(Uncorrected)

WATER

Firm to stiff, yellowish brown mottled orange SILT with trace sand, dry
to moist. Sand fine.

Very stiff to hard.

End of borehole (unable to penetrate hard silt).

EOH: 0.40m

undwater Not Encount



www.geroc-solutions.com

| HOLE NO.:
€p suersnns INVESTIGATION LOG HASC109
CLIENT: Bowenvale Park Estates Ltd JOB NO.:
PROJECT: Geotechnical Investigation 2023-0395

SITE LOCATION: 169 Bowenvale Avenue, Cashmere
CO-ORDINATES:

ELEVATION: Ground

START DATE: 06/09/2023
END DATE: 06/09/2023

CONTRACTOR: RIG: DRILLER: LOGGED BY: HG
ﬂ E 2 SCALA PENETROMETER e
MATERIAL DESCRIPTION : T E HAND SHEAR VANE E
(See Classification & Symbology sheet for details) = E (O] (Blows /100mm) (Uncorrected) g
3|8 |4 >

2 4 6 8 10 12 14 16 18
L L L L L L L

Soft to firm, greyish brown SILT with trace clay, moist.

Firm, yellowish brown.

Stiff to hard.

Generated with CORE-GS by Geroc - Hand Auger - scala bar - 12/09/2023 2:12:53 pm

End of borehole (unable to penetrate hard silt).

EOH: 1.10m

Groundwater Not Encountered
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Parameters Rockyfor3D

Topography LIDAR Cell size Raster Tmx1m
Number of simulations per source area 500
Simulations- Initial velocity Oms”
Setting Additional initial fall height (m) 0
Simulation with forest No
Scenarios
1 2 3 4 5 6
Input source areas Scr1/Src2 Scr1/Src2 Scr1/Src2 Scr1/Src2/Src3 Scr1/Src2/Src3 Scr1/Src2/Src3
Block settings (Src 1/ Src2/Src3)
. . " 1.3/1.0 1.3/1.0 1.3/1.0 1.3/1.0/1.0 1.3/1.0/1.0 1.3/1.0/1.0
Blockdi
(H:;ht'az'::'f;z(t'ﬁ, ’(’3 62.43) 1.0/0.6 1.0/0.6 1.0/0.6 1.0/0.6/0.6 1.0/0.6/0.6 1.0/0.6/0.6
’ ’ o 0.7/0.4 0.7/0.4 0.7/0.4 0.7/0.4/0.4 0.7/0.4/0.4 0.7/0.4/0.4
Block shape 17 17 11 1711 1711 1111
Rockdensity (kg m™) 2400/2400 2400/2400/- 2400/2400/-  2400/2400/2400 2400/2400/2400  2400/2400/2400
Volumes [m’] 1/0.25 1/0.25/- 1/0.25/- 1/0.25/0.25 1/0.25/0.25 1/0.25/0.25
Variations of volumens [%] +0 +0 +0 +0 +0 +0
Soiltype 2 3 3 2 3 3
Rg values (rg70,rg20,rg10) 0,0.05,0.1 0,0.05,0.1  0.05,0.05,0.05 0,0.05,0.1 0,0.05,0.1 0.05,0.05,0.05
Normal restitution-coeffient (Rn) Mean Rn-value Rn value range
River, or swamp, or material in which a rock could penetrate 0 0
Soiltype completely
1 Fine soil material (depth > ~100 cm) 0.23 0.21-0.25
2 Fine soil material (depth <~100 cm), or sand/gravel mix in the valley 0.28 0.25-0.31
3 Scree (@ < ~10 cm), or medium compact soil with small rock 033 030-036
fragments, or forest road
4 Talus slope (@ > ~10 cm), or compact soil with large rock fragments 0.38 0.34-0.42
5 Bedrock with thin weathered material or soil cover 0.43 0.39-0.47
6 Bedrock 0.53 0.48-0.58
7 Asphalt road 0.35 0.32-0.39

Tangential restitution coefficient (Rg)
MOH (Rg-Value)  typical obstacle height normal to the slope surface (m) that block encounters in 70%, 20% and 10% of the cases during a rebound on the
slope surface

MOH 20%
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Statement of Professional Opinion on the
Suitability of Land for Subdivision

(Appendix | to the Infrastructure Design Standard)

(Geotechnical engineering firm or suitably qualified engineer)

Bowenvale Park Estates Ltd

TO! e N R R
(Owner/Developer)

To be supplied to: Chl’IS'[ChUI‘ChCItyCOUHC” ..............................................................
(Territorial authority)

IN TESPECE O .vvvovveevcveeesrees subdivision of residential land ...

(Description of proposed infrastructure/land development)
AL oo 169 Bowenvale Avenue, Cashmere (Lot 3 DP 78608) . . . .
(Address)
I FlrasSaIman .................................. on behalf of SubterraLtd .................
(Geotechnical engineer) (Geotechnical engineering firm)

hereby confirm:

1.

4,

| am a suitably qualified and experienced geotechnical engineer and was retained by the owner/developer as the
geotechnical engineer on the above proposed development.

My/the geotechnical assessment report, dated ...... 1 0/ 11/2023 ....... has been carried out in accordance with
the Department of Building and Housing Guidelines for geotechnical investigation and assessment of subdivisions
and includes:

(i)

(i)
(iif)
(iv)

(v)

Details of and the results of my/the site investigations.

A liquefaction assessment.

An assessment of rockfall and slippage, including hazards resulting from seismic activity.

An assessment of the slope stability and ground bearing capacity confirming the location and
appropriateness of building sites.

Recommendations proposing measures to avoid, remedy or mitigate any potential hazards on the land
subject to the application, in accordance with the provisions of Section 106 of the Resource Management
Act 1991.

In my professional opinion, | consider that Council is justified in granting consent incorporating the following
conditions:

Provided any development is constructed in accordance with the

This professional opinion is furnished to the territorial authority and the owner/developer for their purposes alone,
on the express condition that it will not be relied upon by any other person and does not remove the necessity for
the normal inspection of foundation conditions at the time of erection of any building.

Updated: 14.06.13 1lof2 P-055



5. This certificate shall be read in conjunction with my/the geotechnical report referred to in Clause 2 above, and
shall not be copied or reproduced except in conjunction with the full geotechnical completion report.

6. The geotechnical engineering firm issuing this statement holds a current policy of professional indemnity

insurance of no less than $ 1 million

(Minimum amount of insurance shall be commensurate with the current amounts recommended by IPENZ,
ACENZ, TNZ, INGENIUM.)

(Signature of Engineer)

Qualifications and experience:

Updated: 14.06.13 20f2 P-055
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1 INTRODUCTION

The development at no.169 Bowenvale Avenue (the site) is a proposed 12x lot (fee simple
titles) residential subdivision located in Cashmere.

This report details the design parameters and key assumptions for infrastructure servicing to
be submitted to Christchurch City Council (CCC) as part of the subdivision consent
application. The total site area is 0.97 ha. Please refer to the appended design plan,
calculations and communications submitted with this application. The proposed lot layout is
shown in Figure 1 below.

Figure 1 — Lot layout Plan extents shown in red
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2 ACCESS / RIGHT OF WAY (ROW)

A 6.2m wide jointly owned access lot (J.O.A.L - Lot 13), referred to as the “accessway”
running along the western site boundary will service all the lots. Please note:

e The sealed width will be 5.5m wide with a single 3% crossfall draining to kerb and
channel located along the western site boundary.

e A 0.5m berm strip will be located behind the back of channel for landscape planting,
fencing and other requirements.

e The width of the accessway at 5.5m wide is considered suitable for two way travel,
however RoW accesses are spaced at 45-50m wide and can therefore double as passing
bays if required.

e Aturning head is proposed at the end of the accessway should any vehicles not using
individual lot driveways require it where they will be able to perform a three point turn.
Refer to drawing 23045-290[A] which shows the design can cater for the 90th
percentile vehicles.

The accessway will further service three Right of Ways (RoW) and associated lots. Each RoW
will have a minimum sealed width of 3.0m with a single 3% crossfall that will drain to kerb
and channel located along the southern access boundary of each RoW.

The RoW will be designed in accordance with Part 8 of the CCC Engineering Code of Practice.
The proposed RoW layout is shown in attached plans located in Appendix A. The proposed
accessway and RoW layout is shown on the Infrastructure Servicing Plan located in Appendix
A (refer drawing 23045-230 [A]).

3  WASTEWATER

Bowenvale Avenue is serviced via a gravity sewer reticulation network. CCC has advised that
a development at no.130 Bowenvale Avenue proposes to extend the existing 150mm dia.
gravity sewer main up Bowenvale Avenue. The site plans to connect and further extend the
line another 40m into the site boundary as instructed by CCC. Refer correspondence in
Appendix C. It's uncertain whether no.130 will proceed with construction before no.169 and
therefore a full sewer line extension from its current position may be required.

The development proposes to extend a new 150mm dia. gravity sewer main 135m up the
accessway. All lots in the development will be serviced via individual 200mm dia. lateral
connections to the main including lots serviced by RoWs. The proposed wastewater layout is
shown on the Infrastructure Servicing Plan located in Appendix A (refer drawing 23045-230

[A]).

All pipelines, manholes and inspection chambers will be designed and constructed to
comply with Part 6 of the CCC Engineering Code of Practice and clause G13 Foul Water of
the New Zealand Building Code.
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Design wastewater flows for the site have been calculated based on the following
parameters:

e 220 L/day per person
e 2.7 persons/Lot
o Dry weather peaking factor of 1.8
o Wet weather peaking factor of 2.78

The design Maximum Flow (MF) from the proposed 12x lot subdivision would be 0.41 L/s.

Calculations are located in Appendix B.

Bowenvale Avenue is located within a wastewater capacity constrained area but flows from
the street do not directly contribute to parts of the catchment where overflows are
predicted. CCC has advised that the additional discharge generated from the proposed 11x
additional lots will not be required to be attenuated and that there is sufficient capacity
within the receiving public wastewater network to service the development. Refer to
Appendix C for CCC correspondence.

4  WATER SUPPLY

The point supply for the development will be a new 150mm water main constructed by the
development at no.130 Bowenvale Avenue. This development will further extend the
150mm dia. main 180m into the site and up the new accessway. Council have confirmed
that a 150mm line extension is required to future proof the pressure supply in the area
should a reduction in pressure occur as a result of further development of the
neighbourhood. It's uncertain whether no.130 will proceed with construction before no.169
and therefore a full watermain extension from its current position may be required.

Each lot will be provided with individual toby boxes and associated OD 25mm PE laterals
(20mm ID) pipelines installed 1m within the boundary of new lots. The proposed water
supply layout is shown on the Infrastructure Servicing Plan located in Appendix A (refer
drawing 23045-230 [A]).

The sites classification for firefighting water supply purposes is FW2 (SNZ PAS 4509:2008)
for residential. A new fire hydrant will be installed on the 150mm line. An existing hydrant
is located within 270m of the furthest proposed dwelling location within the site and will be
adequate to service the development.

The water supply design will comply with Part 7 of the CCC Engineering Code of Practice.
CCC have advised that there is sufficient capacity within the water supply network to service
the development. Correspondence is located in Appendix C.
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5 STORMWATER

The existing site slopes in a western direction towards the Bowenvale Track Reserve and is
predominately vegetated.

Currently an open drain and stormwater reserve is located at the top of Bowenvale Avenue.
The site plans to discharge all runoff associated with the site to the stormwater reserve as
indicated on the servicing layout plan.

Stormwater within the RoW will be reticulated via a combination of kerb and channel,
sumps and pipework prior to discharge to the public stormwater network within Bowenvale
Avenue. Internal pipework sizes and calculations will be provided as part of engineering
approval.

The stormwater system will be designed to ensure that the discharge does not cause
stormwater from up to and including a 27-hour duration 2% annual exceedance probability
(including RCP8.5) rainfall event to enter any other property beyond the boundary of the
subdivision or area in which the discharge occurs. All lots will be designed to ensure that a
secondary overflow path out to the road network is available for events that exceed a 2%
event and the capacity of the new stormwater system.

The primary reticulation system from ROW’s will be designed to a 20% AEP level (CCC
primary network level of service). The existing overland flow path through the site will be
maintained or piped through the site as described in the section below.

The proposed stormwater layout is shown on the Infrastructure Servicing Plan located in
Appendix A (refer drawing 23021-101 [A]).

The subdivision will discharge under the CCC global stormwater consent (CRC231955). CCC
has advised of treatment and attenuation requirements which are addressed in the
following sections.

5.1 Management of Upper Catchment Runoff

The catchment uphill of the development site has a total estimated catchment area of

8.51 ha. Based on a 720 m catchment length and an average catchment slope of 40.7%, a
20-minute time of concentration was calculated using the Friend equation (Eqn 21-3 of the
WWDG). The upper catchment was delineated into five sub-catchments based on LiDAR
recently flown in 2020. These catchments are shown on a plan provided in Appendix B. Peak
flows were estimated using the Rational Method for the 1% annual exceedance probability
(AEP) rainfall event including the effects of climate change (scenario RCP8.5 out to 2081 —
2100) (+CC) assuming a runoff coefficient of 0.5 (based on poorly drained soils and a >20%
slope). These peak flows are detailed in Table 1 below. Refer to calculations provided in
Appendix B.
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Table 1Upper catchment peak runoff flows in the 1% AEP 20-min +CC rainfall event

Sub-catchment Area (ha) Peak flow (L/s)
1 0.082 8
2 0.361 34
3 1.231 117
4 6.781 642
5 0.053 5

The proposed management of the upper catchment runoff flows for each sub-catchment
through the proposed development are detailed below:

Sub-catchment 1: Overland flow path to be managed within 600 mm wide vee channel
with 1:3 (v:h) side slopes, and lined with an appropriate geogrid beneath established
grass cover. Minor local earthworks may be required to capture and divert upper
catchment runoff into this defined overland flow path. The alignment of this overland
flow path is to connect into the lot’s driveway / right of way as soon as practical.
Sub-catchment 2: Overland flow path to be managed within trapezoidal channel with
300 mm base width, 1:3 (v:h) side slopes, and lined with an appropriate geogrid
beneath established grass cover. Minor local earthworks may be required to capture
and divert upper catchment runoff into this defined overland flow path. The alignment
of this overland flow path is to connect into the lot’s driveway / right of way as soon as
practical.

Sub-catchment 3: Piped through a DN300 PVC-U SN8 pipe. A 2.15 m wide by 1.00 m
high debris rack will be required at the culvert inlet to achieve a grill area 20x the culvert
area.

Sub-catchment 4: Piped through a DN375 PVC-U SN8 pipe across the steep section, and
then through a DN475 PVC-U SN8 pipe for the section with a lower grade. A 2.15 m
wide by 1.00 m high debris rack will be required at the culvert inlet to achieve a grill
area 20x the culvert area.

Sub-catchment 5: Is the smallest catchment with a peak flow of 5 L/s for 1% AEP event.
A consent notice will be placed on the lot 11 to ensure that the existing overland flow
path through the lot is maintained and can discharge to the RoW to continue
downslope. Minor local earthworks may be required to capture and divert upper
catchment runoff into this defined overland flow path. The alignment of this overland
flow path is to connect into the lot’s driveway / right of way as soon as practical.

The discharge of upper catchment runoff from the development at the downstream end of
the development will be confirmed with CCC; however, at this stage it is proposed to allow
flows to bubble-up out of the pipes and flow across the walking track and into the well-
defined channel as the runoff currently does.
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5.2 Stormwater Treatment

The first flush flow rate has been calculated as 8 L/s for the site. The treatment of
stormwater runoff from hardstand areas is proposed to be done via a Stormwater360
StormFilter proprietary treatment device with six 69 cm cartridges in a trafficable @1800
manhole. A treatment device by another supplier may also be used if it provides an
equivalent level of service and is approved for use by CCC. Refer to Appendix B for sizing
calculations.

5.3 Hydraulic Neutrality

The proposed development is required to achieve hydraulic neutrality for the 2% AEP +CC
rainfall event. As this site is greater than 5,000 m?, site-specific engineering design is
required?. Additionally, we understand that the critical rainfall event for this catchment is
the 2% AEP 27-hr storm. Communications with CCC (B. Norton, personal communication,
September 25, 2023) have confirmed that as this is a relatively small site, the reduction of all
peak post-development flows below pre-development peak flows will be sufficient. This is
proposed to be achieved through the use of roof tanks

A minimum volume of 1 m3 of water (i.e., 90 mm water depth for a 30 m3 tank) must be left
in the tank’s sludge zone to ensure its stability. To minimise blockage risks, and as per CCC
guidance, a minimum orifice outlet size of 15 mm is required. However, discussions with
Promax Plastics have revealed that their tank design with a self-cleaning orifice would
provide the option to have a orifice outlet size less than 15 mm3. As discussed below, this
would be required to achieve hydraulic neutrality in longer duration rainfall events.

Detailed analysis has shown that in 2% AEP rainfall events longer than 2-hrs, the roof runoff
water heads up in the roof tank behind the 15 mm orifice and causes a peak flow rate
greater than the allowable tank discharge per lot. A 30 m3 roof tank was trailed to maximise
storage capacity and minimise the amount of heading up that roof water can do behind the
tank’s outlet orifice.

As shown in the attached calculations, the tanks each have a maximum discharge of 0.4 L/s
in the 2% AEP 12-hr rainfall event, with 1.27 m of water above the orifice level. Similarly, the
maximum discharge in the 2% AEP 24-hr rainfall event is 0.36 L/s, with 1.03 m of water
above the orifice level. These correspond to total increases in discharges off-site of 2.8 L/s
and 3.0 L/s respectively. Alternatively, if a smaller 10 m3 tank was accepted by CCC, the total
increases in discharges off-site for the 2% AEP 12-hr and 24-hr rainfall events would increase
to 4.6 L/s and 3.6 L/s respectively, which is not a significant increase given the much smaller
roof tanks that could be used for each lot. However, in this alternative scenario hydraulic
neutrality would only be achieved up to the 2% AEP 1-hr rainfall event, rather than up to the
2% AEP 2-hr rainfall event.

1 Christchurch City Council Onsite Stormwater Mitigation Guide June 2021
3 Self-cleaning orifices work by a siphon effect in an overflow pipe which can wash leaves away from the orifice, allowing the orifice to
function freely again.
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If CCC were to approve the use of smaller self-cleaning orifices (< 15 mm), hydraulic
neutrality can be achieved for the 2% AEP 27-hr rainfall event. A 5.5 mm self-cleaning orifice
fitted to a 30 m? tank would discharge out of the tank at 0.09 L/s and 0.10 L/s for the 12-hr
and 24-hr duration rainfall events. These flow rates ensure that the subdivision achieves
hydraulic neutrality. This approach would be subject to CCC approval. We understand the
self-cleaning siphon is currently approved by Auckland City Council.

Overall:

e Hydraulic neutrality can be achieved with 30 m3 roof tanks with a 15 mm orifice for 2%
AEP rainfall events between the 10-minute and 2-hrs.

e A maximum increase in discharge above the pre-development discharge from the site
of 3.0 L/s has been estimated across the 2% AEP rainfall events, with this increase
occurring for the 24-hr rainfall event even when trialled using a 30 m3 roof tanks. This
increase represents an 18% increase in flow above the pre-development scenario from
the site.

e Ifacceptable to CCC, the applicant would like to further consider the use of 10 m3 tanks.
In this scenario, the increase in discharge from site above the pre-development would
increase to 24% in the 2% AEP 24-hr event.

e A third option, subject to CCC approval, is to use 30 m3 roof tanks fitted with 5.5 mm
self-cleaning orifices. This would allow the site to achieve hydraulic neutrality.

6 EARTHWORKS

Earthworking of the subdivision will be kept minimal and limited to cutting/filling out for the
pavement construction and drainage. Minimal re-contouring of the lots towards the RoW is
proposed as the topography blends mostly into the new RoW design. A proposed
earthworks layout plan is located in Appendix A (refer drawing 23045-211 [A]).

All earthwork/exposed areas will be covered with a minimum of 200mm topsoil and grassed
with a 95% strike rate.

7 POWER AND PHONE

There are existing power and telecommunications services located in Bowenvale Avenue
that will be available to service the development. Orion (electricity) and Enable
(telecommunications) will be engaged to provide design plans for construction once the
resource consent has been granted.

10
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APPENDIX A — CONCEPT DRAWINGS
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NOTES

1. THE INFORMATION SHOWN ON THIS DRAWING IS
CONCEPTUAL ONLY AND SUBJECT TO DETAILED DESIGN.

2. ALL PARCELS, AREAS AND DIMENSIONS ARE SUBJECT TO
FINAL SURVEY.

3. ALL EARTHWORKS TO BE CARRIED OUT IN ACCORDANCE
WITH NZS 4431:2022 ENGINEERED FILL CONSTRUCTION
FOR LIGHTWEIGHT STRUCTURES,

4. EARTHWORKS VOLUMES ARE APPROXIMATE:
FILL = 200 cum
CUT = 600 cum

5. LEVELS ARE IN TERMS THE SUPPLIED DATUM
ORIGIN OF LEVELS: CCC BM 0216 (EHDG)
RL 14.912m

6. COORDINATES ARE IN TERMS OF NZGD200O,
MOUNT PLEASANT CIRCUIT 2000

7. ORIGIN OF COORDINATES: IS | DP 78608 (BDYF)
801116.41mN
393592.96 mE
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Calculation Sheet

Project/Job: 169 Bowenvale Avenue, Cashmere Date: 22-Sep-23
Subject/Task Wastewater Flows Job No: 23045 |By: PH
Client/Ref: Bowenvale Park Estates Ltd Sheet No: 1 of 1
Site Area 0.9686 ha
Lots 12

Average Sewage Flow (ASF = lots x L/person/day x 2.7 persons/lot)

Lots 12

Demand 220 L/person/day
Persons 2.7 persons/lot
ASF 0.0825 L/s

Maximum Flow (MF = P/A x SPF x ASF)

P/A 18 CCCIDS6.4.1
SPF 2.78
MF 0.41 L/s

CCC IDS 6.4.4 - Equation 5

Dry weather diurnal peak to average ratio
Storm peak factor (2.78 std).
Max flow occurring during wet weather




Calculations - Upper Stormwater Catchments

23045-01 - 169 Bowenvale Avenue



Upper Catchments 1-5

Paper Size A3 N Legend Bowenvale Park Estates Job Number | 23045
169 Bowenvale Ave Revision 1
200 20 40 60 80m ] Upper Catchment Extents LIDAR Contours Date 07/11/2023
Scale: 1 : 2000 (A3) Site —5m Upper Catchment Extents
Horizontal Datum: NZGD 2000 = )0 m
Grid: NZGD 2000 New Zealand Transverse Mercator

THIS MAP IS COPYRIGHT OF E2ENVIRONMENTAL LTD AND SHALL NOT BE USED OR REPRODUCED WITHOUT WRITTEN AUTHORITY

e2 Environmental Ltd. Unit 1/46 Acheron Drive PO Box 31159. ChristchurchP 64 3 358 4955 W www.e2environmental.com



Slope 1in ...

FULL PIPE FLOW SPREADSHEET

NOTE: This spreadsheet should be used for general design purposes only and must be

environmental

i

used with engineering judgement.
PROJECT DETAILS

Description: Project Number:
Client: Ref. Number:

Site: Assessed by:
Coordinates: Date:

Sub-catchment 3

I
Nomograph lor Class 2

Basad on Manmings n = 0.013 and
Inchudes allowances for mir
ardralnment

Pipe 100% Full _

typical lor Stormwater Design |

100

U

Flatter grade

Steeper grade

100000

Conclusion: DN300 pipe sufficient for sub-catchment 3.

Sub-catchment 4

PSS SESLSEE Eh A S e e R e S e s s e e e
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Sub-catchment 4

Nomograpn 1or Uiass £

| \ i
| | |
\ Basad on Mannings n = 0.013 and
1 Includies allowances lor aly
antralnment .
, Pipe 100% Full
typical lor Starmmwater Design
100 1 |
\ Eﬁﬁ' |
Flatter grade
10 4~ -
| / Steeper grade
ol =]
§ g | §
wm
10 100 1000 10000 100000
Flow (U/s)

Conclusion: DN375 pipe on the steeper grade and then a DN450 pipe on the flatter grade sufficient for sub-catchment 4.
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MANNING'S CALCULATOR SPREADSHEET &1 environmenta

NOTE: This spreadsheet should be used for general design purposes only and must be
used with engineering judgement.
PROJECT DETAILS
Description: Project Number:
Client: Ref. Number:
Site: Assessed by:
Date:

Coordinates:

Channel Description:|! Sub-catchment 2

INPUT DATA

Channel Slope, s:

Manning's n, n: WWDG - Ill. D. 2
Channel Slope, s: 40.00%
Channel Slope, s: 1in 2.5

Manning's M, M: 25.0 M=1/n
CHANNEL GEOMETRY AND FLOW

Trapezoidal Channel

Base width, B:
Water depth, D:
Side slope, z:
Freeboard, F:

Area, A:

Wetted Perimeter, P:
Hydraulic Radius, R:

Flow rate, Q:  (— Manning's egua;tion
Flow rate, Q:  — AR3s

Flow,Q =

Flow velocity, v:
Top width:
Top channel width:
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MANNING'S CALCULATOR SPREADSHEET &1 environmenta

NOTE: This spreadsheet should be used for general design purposes only and must be
used with engineering judgement.
PROJECT DETAILS
Description: Project Number:
Client: Ref. Number:
Site: Assessed by:
Date:

Coordinates:

Channel Description:| Syb-catchment 1

INPUT DATA

Channel Slope, s:

Manning's n, n: WWDG - Ill. D. 2
Channel Slope, s: 40.00%
Channel Slope, s: 1in 2.5

Manning's M, M: 25.0 M=1/n
CHANNEL GEOMETRY AND FLOW

Trapezoidal Channel

Base width, B:
Water depth, D:
Side slope, z:
Freeboard, F:

Area, A:

Wetted Perimeter, P:
Hydraulic Radius, R:

Flow rate, Q:  (— Manning's egua;tion
Flow rate, Q:  — AR3s

Flow,Q =

Flow velocity, v:
Top width:
Top channel width:
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Site Calculations - Stormwater Treatment
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Spreadsheet to detail stormwater treatment sizing calculation

Lot areas + ROW.:

Road

CCC zone:

CCC zone runoff coefficient:
Hardstand runoff coefficient:
First flush rainfall intensity:

First flush flow rate:
SW 360 module flow rates
69 cm module:

Selected device:

Number of modules required:

Manhole size:
Drawing:

0.885 ha
0.085 ha
Residential Hills Zone
0.57
0.85
5 mm/hr

8.0 L/s

1.42 L/s per cartridge

69cm Standard StormFilter Cartridge (Trafficable)

DN1800
https://www.stormwater360.co.nz/assets/Uploads/SF-MH-69-1800-T-20-REV1.pdf
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Site Calculations - Stormwater Neutrality
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Spreadsheet to calculate hydraulic neutrality of 169 Bowenvale Ave

Number of lots 12

Assumed roof area per lot 220 m?
Assumed hardstand area per lot 80 m?
Hardstand area for ROWs 423 m?
Hardstand area for road 850 m?

Pre-development hydrology

Landuse Runoff coefficient 2% AEP 20-min CC (mm/hr)  Area (m?) Area (ha)  Flow rate (L/s)

Roof 0.9 57.9 339 0.0339 4.9

Hardstand 0.85 57.9 900 0.0900 12.3

Pervious area 0.4 57.9 8,439 0.8439 54.3
9,678 0.9678 71.6

Weighted runoff coefficient 0.46

Total impervious area 1,239 m?

Post-development hydrology (without attenuation)

Landuse Runoff coefficient 2% AEP 20-min CC (mm/hr)  Area (m?) Area (ha)  Flow rate (L/s)

Roof 0.9 57.9 2,640 0.2640 38.2

Hardstand 0.85 57.9 2,233 0.2233 30.6

Pervious area 0.4 579 4,805 0.4805 30.9
9,678 0.9678 99.7

Weighted runoff coefficient 0.64

Total impervious area 4,873 m?

Total increase in impervious area 3,634 m?

Roof tank storage volume required 218 m3

Roof tank storage volume required per lot 18 m3

Orifice size 15 mm Minimum allowed to prevent blockage

Post-development hydrology (with attenuation, and assuming no flow out of roof tanks at time of peak flow)

Landuse Runoff coefficient 2% AEP 20-min CC (mm/hr) Area (m?) Area (ha) Flow rate (L/s)
Roof 0.9 57.9 - - -
Hardstand 0.85 57.9 2,233 0.2233 30.6
Pervious area 0.4 57.9 4,805 0.4805 30.9
7,038 0.7038 61.5

Rainfall intensities (mm/hr) :: RCP8.5 for the period 2081-2100

ARI AEP 10m 20m 30m 1h 2h 6h 12h 24h 27hr 48h
50 0.02 72.7 57.9 50.1 38.5 28.7 16.7 114 7.58 7.25 4.92
Event duration (hrs): 0.17 0.33 0.5 1 2 6 12 24 27 48
Pre-development flow rates (L/s): 89.9 71.6 61.9 47.6 35.5 20.6 14.1 9.4 9.0 6.1
Post-development flow rates without attenuation (L/s): 125.2 99.7 86.3 66.3 49.4 28.8 19.6 13.1 12.5 8.5
Increase in flow rates (L/s): 35.4 28.2 24.4 18.7 14.0 8.1 55 3.7 3.5 2.4
Post-development flow rates minus roof flow (L/s): 77.2 61.5 53.2 40.9 30.5 17.7 12.1 8.0 7.7 5.2
Increase in flow rates from pre-development (L/s): -12.6 -10.1 -8.7 -6.7 -5.0 -2.9 -2.0 -1.32 -1.26 -0.9
Allowable tank discharge rate per lot: 1.05 0.84 0.73 0.56 0.42 0.24 0.17 0.11 0.11 0.07
Runoff volume per roof (m3): 2.4 3.8 5.0 7.6 11.4 19.8 27.1 36.0 38.7 46.8
Assumed tank size: 30 m?
Tank plan area: 11.2 m?
D.epth of water' in roof tank above orifice when : 31 23 1.4 08 03 01 <01 <01 <01
discharge rate is exceeded:
Water depth in tank if no discharge out of tank (m): 0.21 0.34 0.44 0.68 1.01 1.77 2.41 AUl AUl AUl

spilling spilling spilling
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Outcome of peak flow through orifice at max tank
water depth vs allowable tank discharge per lot:

Discharge from roof tank with 15mm orifice (L/s):

Increase in discharge from total site with 15mm
orifice (L/s):

Tank analysis outcome with 15mm orifice:

Modelled depth in water tank (m):

Hydraulic neutrality achieved.

0.16

-10.7
Hydraulic neutrality achieved.

0.21

Hydraulic
neutrality
achieved.

0.2

-71.7
Hydraulic
neutrality
achieved.

0.32

Hydraulic Hydraulic Further Further Further Further Further Further
neutrality neutrality investigation investigation investigation investigation investigation investigation
achieved. achieved. required. required. required. required. required. required.
0.23 0.28 0.33 0.4 0.4 0.36 0.27
-6.0 -3.3 -1.0 1.9 2.8 3.0 2.4
Hydraulic Hydraulic Hydraulic
neutrality neutrality neutrality Exceeded Exceeded Exceeded Exceeded
achieved. achieved. achieved.
0.41 0.61 0.86 1.22 1.27 1.03 0.56

Note 1: tank analysis calculator is not set up for 27-hr duration rainfall event so outcome for this event needs to be determined from 24-hr and 48-hr rainfall events.
Note 2: tank analysis calculator is not set up for 15mm orifice, so a 13mm orifice has been used in its place.

Tank ANALYSIS ﬁ

Carcument ParamEeTers G Tank Heao
Tank Treatment Area =| E Tank Height = 340 m
- | = Max Water Level = 021 m
T i ] |
Pre-development Runoff Coefficient =| $ o2 = i s 0.00 Ysec
Post-development Runoff Coefficient =| - |
S
D C 0.0 2.0 6.0 0 10.0 12.0 14.0
ESIGN UONDITIONS ’ : : ) Duration {hrss)' : . .
Design Rainfall Zone=|  Alternative Rainfall| -
Design Storm Duration=| 10min| OriFice QuTPuT
Design Storm Return Period = 50; 1 —_ b Max Orifice flow= 016 Ifsec
b =3
. ] - | |
= 01 | _
Tank Derais B = = |
]
Tank Size =| 30,000 |litres = | =
Orifice Size = (Drilled Hole) 13.0 |mm QS E ]
B | 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0
Orifice Type =| Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow / QuTFLOW Runorr ResuLts
5.00 Pre-Developed Peak Flow = 2.05 lfsec
2.00 Pre-Developed Runoff Volume = 1.23 m?
: Without Tank
2 13.00 Post-Developed Peak Flow = 4.00 lfsec
= Post-Developed Runoff Volume = 2.40 m?
2 200 - With Tank
= Post-Developed Peak Flow = 0.16 lfsec
1.00 Post-Developed Runoff Volume = 2.40 m?
0.00 = e Pre Development Runoff
0.0 2.0 4.0 6.0 2.0 10.0 12.0 14.0 - ~ Post Development Runoff (without tank)
Duration (hrs) — Post Development Runoff (with tank)
TANKANALYSIS &
Carcument PArRAMETERS _ G Tank Heap
Tank Treatment Area =| 220 |m’ = Tank Height= 310 m
Pre-development Runoff Coefficient =| 0.46((-) T aon ~ Malx-WanLe.l:‘Lfv_el B Eiﬁ ,T__
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: I v g e ~— “Wax Spill Rate = Yo iysec
ok {1 3
Post-development Runoff Coefficient 0.90{-} B ! \____‘
s 0.00
0.0 2.0 4.0 6. .0 10.0 12.0 14.0
Desicn Conpimons S [y
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 20min zl OriFice QuTPUT
Design Storm Return Period = 50|yr —_ 0.3 Max Orifice Flow= 020 Ifsec
= 1 f
& 02
2 ; —~——
Tank Derais 3 T
3 H —
Tank Size = 30,000 |litres = [—]
Orifice Size = (Drilled Hole) 13.0 |mm oo
. 0.0 2.0 4.0 6.0 5.0 10.0 12.0 14.0
Orifice Type=| Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow 7 OutrLow Runorr ResuLts
80 e Pre-Developed Peak Flow = 1.63 lfsec
3.00 Pre-Developed Runoff Volume = 195 m?
2.50 Without Tank
T Post-Developed Peak Flow = 3.19 Ifsec
=200 past-Developed Runoff Volume = 3.82 m?
EY0 H _ With Tonk
= 1.00 Post-Developed Peak Flow = 0.20 Ifsec
0.50 Post-Developed Runoff Volume = 3.82 m?
oo00 — e oo 00— oo Pre Development Runoff
0.0 2.0 4.0 6.0 2.0 10.0 12.0 14.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff {with tank)
Tank ANALYSIS &
Carcument ParamEeTers sk Tank Heao
Tank Treatment Area = 220 m? e Tank Height = 310 m
- = Max Water Level= D41 m
= g8 7} i 1
Pre-development Runoff Coefficient 0.46/(-) s \ Max Spill Rate = 0.00 Ysec
post-development Runeff Coefficient = 0.90|(-) ; ""\-\___\L\| ‘
g 0.00
0.0 2.0 4.0 6. .0 10.0 12.0 14.0
Design Conpimions purdon (hr
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 30min E OriFice QuTPUuT
Design Storm Return Period = 50 yr s 0 Max Orifice Flow= 023 Ifsec
=3
£ o2/~
Tank Derais ‘g o / P
Tank Size = 30,000 |litres = —h-‘_“'m—._
Orifice Size = (Drilled Hole) 13.0 |mm L)
; 0.0 2.0 4.0 6.0 5.0 10.0 12.0 14.0
Orifice Type =| Sharp-edged (C=0.61) (-} Duration (hrs)
InFLow / OuTFLow Runorr ResuLts
3.00 = Pre-Developed Peak Flow = 1.41 lfsec
250 Pre-Developed Runoff Volume = 2.54 m?
g 2.00 ~ Post-Developed Peak Flow = 2.76 lfsec
=150 Post-Developed Runoff Volume = 4.96 m*
T 1.00 Post-Develooed Peak Flow = 0.23 Ifsec
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U FUS—
0.50 Post-Developed Runoff Volume = 4.96 m?
o0 -— L ek e oo Pre Development Runoff

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff (with tank)
Tank ANALYSIS &
Carcument ParamETERs Sk Tank Heap _
Tank Treatment Area = 220 |m’ E Tank Height = 310 m
- = Max Water Level = 061 m
= [=! 3 ¥
Pre-development Runoff Coefficient 0.46/(-) $ os0 H\\‘ Max Spill Rate = i
Post-development Runoff Coefficient = 0.90(-) ; / \
E o0
Desicn Conpimons = 0.0 5.0 10,0 15.0 20.0
[)uraﬁtmoﬂws:l
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 1hr| ~| OriFice OuTPuT
Design Storm Return Period = 50|yr s 03 /\\ Max Orifice Flow=  0.28 Ifsec
=
& 02
—
Tank Derans : g II
H i
Tank Size = 30,000 |litres =
Orifice Size = (Drilled Hole) 13.0 |mm 0.0
0.0 5.0 10.0 15.0 20.0
Orifice Type = Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow / OutrLow Runorr ResuLts
290 Pre-Developed Peak Flow = 1.08 lfsec
T — Pre-Developed Runoff Volume = 3.90 m?
T 150 Post-Developed Peak Flow = 2.12 Ifsec
=S Post-Develaped Runoff Volume = 7.63 m?
3 100 With Tank
o~ Post-Developed Peak Flow = 0.28 |fsec
0.50 Post-Developed Runoff Volume = 7.63 m*
0.00 /‘ ————— Pre Development Runoff
0.0 5.0 10.0 15.0 20.0 Post Development Runoff (without tank)
Duration (hrs) Post Development Runoff (with tank)
Tank ANALYSIS &
Carcument ParamEeTers S Tank Heao
Tank Treatment Area = 220 m’ E /J\ Tank Height = 310 m
i _ Max Water Level = 085 m
= B8 [ h |
Pre-development Runoff Coefficient 0.46/(-) $ o050 Wi Spill Rae = e
Post-development Runoff Coefficient = 0.90|(-) ; / \
g 0.00
D C 0.0 5.0 10.0 15.0 20.0 25.0
ESIGN WCONDITIONS . , Duration {hrs) . . -
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 2hrs| - | Oririce QuTtPuT
Design Storm Return Period = 50 yr s 02 Max Orifice Flow=  0.33 Ifsec
: Y i
Tank Derans | = R —~—— I I
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Tank Size = 30,000 |litres £ Y ‘ \R ‘
Orifice Size = (Drilled Hole) 13.0 |mm o0
5 0.0 3.0 10.0 15.0 20.0 25.0
Orifice Type =| Sharp-edged (C=0.61) (-} Duration (hrs)
InFLow 7 OutFLOowW Runorr ResuLts
2,00 Pre-Developed Peak Flow = 0.81 lfsec
Pr_&DEUﬂbped Runoff Volume = 5.81 m?
1.50 Vithout Tank
= ~ Post-Developed Peak Flow = 158 Ifsec
£ 100 Post-Developed Runoff Volume = 11.37 m?
E ------ With Tank
* 050 Post-Developed Peak Flow = 0.32 lfsec
’ E | Post-Developed Runoff Volume = 11.37 m?
—_‘_h_‘__‘—\—\-
_‘__‘_—‘_——u—
o0 —Fr Pre Development Runoff
0.0 5.0 10.0 15.0 20.0 25.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff (with tank)
Tank ANALYSIS &
Carcument ParamETERs Sk Tank Heap
Tank Treatment Area = 220 |m’ E Tank Height = 310 m
s - Max Water Level = 122 m
= & @ T + )
Pre-development Runoff Coeﬁlc.rent 0.46/(-) E 1.00 M__\\ A S b= 5
Post-development Runoff Coefficient = 0.90(-) = / \\\L ‘ ‘
2 000
Desicn Conpimions » 0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
Duration (hrs;
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 6hrs E| OriFice OuTPuT
Design Storm Return Period = 50|yr i Ro Max Orifice Flow= 0.0 Ifsec
=
a
2 0.4 =
Tank Derans 'g 0.2 / |T——]
Tank 5ize = 30,000 |litres = e
Orifice Size = (Drilled Hole) 13.0 |mm 0.0
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0
Orifice Type = Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow / OutrLow Runorr ResuLts
1.00 Pre-Developed Peak Flow = 0.47 lfsec
0.50 Pre-Developed Runoff Volume = 10.15 m?
. Post-Developed Peak Flow = 0.92 Ifsec
= Post-Developed Runoff Volume = 19.85 m?
£ 040 With Tank_
= / P Post-Developed Peak Flow = 0.40 Ifsec
0.20 / ] Post-Developed Runoff Volume =  19.85 m?
0.00 e e, | Pre Development Run off
0.0 5.0 10.0 15.0 200 25.0 30.0 35.0 Post Development Runoff (without tank)
Duration (hrs) Post Development Runoff (with tank)

Tank ANALYSIS &
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CarcHmenT PARAMETERS

A I ank Heap
Tank Treatment Area = 220 |m® E Tank Height = 310 m
- - Max Water Level = 1.27 m
= 2 ]
Pre-development Runoff Coefficient 0.46 (-) $ 1o i SRl e ol 0.00 Heec
Post-development Runoff Coefficient = 0.90/(-) ; \._
3 o000 i .
DESIGN cDNDI'I'IONS * 0.0 10.0 20,0 30.0 40.0
Durationcthrs)
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 12hrs| - | Oririce OuTtPuT
Design Storm Return Period = S0|yr — o6 Max Orifice Flow= 040 Ifsec
=1
& 04
-
TANK DE[AlLS = 02 / \\K
Tank Size = 30,000 |litres £ r/ \
Orifice Size = (Drilled Hole) 13.0 |mm o0
5 0.0 10.0 20.0 30.0 40.0
Orifice Type =| Sharp-edged (C=0.61) (-} Duration {hrs)
InFLow 7 OuTFLOW Runorr ResuLts
0.70 Pre-Developed Peak Flow = 0.32 lfsec
0.60 Pr_e—DE'\rdbped Runoff Volume = 13.85 m?
3 o Post-Developed Peak Flow = 0.63 lfsec
2 0. b~ Post-Developed Runoff Volume = 27.11 m?
T o e e e -’
2 =— With Tank
= 0.20 e Post-Developed Peak Flow = 0.40 lfsec
0.10 / \"“"-..,___ Post-Developed Runoff Volume = 27.11 m?
[ il
0.00 R Pre Development Runoff
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff (with tank)
Tank ANALYSIS &
Carcument ParamETERS S Tank Heap
Tank Treatment Area = 220 |m’ E Tank Height = 310 m
o _— Max Water Level = 103 m
= & @ X {
Pre-development Runoff Coefficient 0.46/(-) $ 100 —— RSPl it =—|— 000 set
Post-development Runoff Coefficient = 0.90/(-) ; / \i\ ‘
= oo
Desicn Conbimions » 0.0 10.0 20.0 30.0 40.0 50.0
Duration (hrs)
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 24hrs E OriFice QuTPuT
- - 0.4
Design Storm Return Period = 50/yr T |7 "\ MaxOrifice Flow=  0.36 Ifsec
S o g e,
Tank Derans 2
Tank Size = 30,000 |litres -
[
Orifice Size = (Drilled Hole) 13.0 |mm 0.0
0.0 10.0 20.0 30.0 40.0 50.0
Orifice Type =| Sharp-edged (C=0.61) (-} Duration (hrs)
InFLow / OutrLow Runorr ResuLts
230 Pre-Developed Peak Flow = 0.21 I/sec
Pre-Developed Runoff Volume = 18.42 m?
0.40 } " "
= __.——'—‘__"_‘I“\ ke PV e s b e R — noan licar
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3 030 e . POST-UEVEIOPED Feak How = Wi e
= /"' \ Post-Developed Runoff Volume = 36.05 m?
B o020 = e e R e Bl e ™~ _ With Tank
= / \\ Post-Developed Peak Flow=  0.36 Ifsec

0.10 ( \ Post-Developed Runoff Volume = 36.05 m?
0.00 e [ Pre Development Runoff
0.0 5.0 10.0 15.0 200 25.0 30.0 35.0 40.0 45.0 Post Development Runoff (without tank)
Duration (hrs) Post Development Runoff {with tank)
Tank ANALYSIS &
Carcument ParamEeTers S Tank Heao
Tank Treatment Area = 220 m? e Tank Height= 310 m
- = Max Water Level= D56 m
= g ] i T |
Pre-development Runoff Coefficient 0.46/(-) $ o050 iR Sl R 0.00 Ysec
Post-development Runoff Coefficient = 0.90|(-) ; /,' ‘ ‘\ ‘
g 0.00
D C 0.0 10.0 20.0 30,0 o 50.0 60.0 70.0
ESIGN WCONDITIONS . g g Duration (hrg?' . 3 -
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = A8hrs E OriFice QuTPuT
- . 0.3 T
Design Storm Return Period = 50 yr = p—" | MaxOrifice Flow= 027 Ifsec
& 02 - ™
—
Tank Derais 2 o1 / \
H i
Tank Size = 30,000 |litres = ( \
Orifice Size = (Drilled Hole) 13.0 |mm L)
: 0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
Orifice Type =| Sharp-edged (C=0.61) (-} Duration (hrs)
InFLow / QuTtFLow Runorr ResuLts
0.30 Pre-Developed Peak Flow = 0.14 lisec
0.25 S Pre-Developed Runoff Volume = 23.92 m?*
_ o \ Wiy
g 0.20 / \ Post-Developad Peak Flow = 0.27 Ifsec
So1s b | L 1 | ] Post-Developed Runoff Volume = 46.79 m®
% /— \ With Tank
= 0.10 \ Post-Developed Peak Flow = 0.27 lfsec
0.05 S Post-Developed Runoff Volume= 46,79 m?
0.00 B | Pre Development Runoff
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 Post Development Runoff (without tank)
Duration (hrs) Post Development Runoff (with tank)
Alternative scenario: 10m? tanks
TANKANALYSIS ﬁ
Carcument ParamEeTers Sk Tank Heap
Tank Treatment Area = 220 'm’ E /\\ TankHeight= 290 m
s - Max Water Level = 170 m
= [} @ T i} 1
Pre-development Runoff Coefficient 0.46 (-} $ 100 "\\\\ Max Spill Rate = 000 tsec
Post-development Runoff Coefficient = 0.90(-) ; / \ ‘ ‘
= 0.00 ——
= .
0.0 2.0 4.0 10.0 12.0 14.0

Desian Conpimions

G .0
Dural':l;'on (hrsgﬁ
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Design Rainfall Zone = Alternative Raintall
Design Storm Duration = 1hr2| OriFice QuTPUT
Design Storm Return Period = 50|yr — 06 Max Orifice Flow= 047 Ifsec
= 1 f
& 04
= ‘ _‘-—‘-\
Tank Derais 2 o / i
2 . ~
Tank Size = 10,000 |litres = ( \\
Orifice Size = (Drilled Hole) 13.0 |mm oo
. 0.0 2.0 4.0 6.0 5.0 10.0 12.0 14.0
Orifice Type=| Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow 7 OutrLow Runorr ResuLts
250, Pre-Developed Peak Flow = 1.08 lfsec
566 Pre-Developed Runoff Volume = 3.80 n?
' Without Tank
T 150 Post-Developed Peak Flow = 2.12 Ifsec
= Post-Developed Runoff Volume = 7.63 m?
_E 100 = ; With Tank
= Post-Developed Peak Flow = 0.47 Ifsec
0.50 —— Post-Developed Runoff Volume = 7.62 m?
-——‘_‘__‘—\—\.
o0 —r——— 4+ Pre Development Runoff
0.0 2.0 4.0 6.0 2.0 10.0 12.0 14.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff {with tank)
Tank ANALYSIS &
Carcument ParamEeTers o Tank Heao
Tank Treatment Area = 220 m? E Tank Height = 290 m
- — Max Water Level = 228 m
=) A ] 1
Pre-development Runoff Coefficient 0.46/(-) $ 200 e ket gl 000 Hfsec
Post-development Runoff Coefficient = 0.90|(-) ; / \
E ooo .
D C 0.0 5.0 10.0 15.0
esign Conbimions : ““Duration (hrs) i ’
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 2hrs E OriFice QuTPUT
Design Storm Return Period = 50(yr .. 8 /\_ Max Orifice Flow=  0.54 Ifsec
=3
& 04 ]
Tank Derans ‘g 0 / \
Tank Size = 10,000 |litres = (
we 7 0.0 \\«-.,_
Orifice Size = (Drilled Hole) 13.0 |mm
0.0 5.0 10.0 15.0
Orifice Type =| Sharp-edged (C=0.61) (-} Duration (hrs)
InFLow 7 OuTtFLow Runorr ResuLts
200 Pre-Developed Peak Flow = 0.81 lfsec
Pre-Developed Runoff Volume = 5.81 m?
1.50 Without Tank
T Post-Developed Peak Flow = 1.58 lfsec
. 0 Post-Develaped Runoff Volume = 11.37 m?
% 777777777 With Tank
= 0.50 e Post-Developed Peak Flow = 0.54 lfsec
. ——— Post-Developed Runoff Volume = 11.37 m?
/ __._______________—-
0.00 m— Pre Development Runoff
0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 Post Development Runoff (without tank)
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Duration (hrs)

Post Development Runott (with tank)

Tank ANALYSIS &

Carcument ParamETERs o Tank Heap _
Tank Treatment Area = 220 |m’ E Tank Height = 290 m
- = Max Water Level = 277 m
= [=! [T ¥
Pre-development Runoff Coefficient 0.46/(-) $ 200 /"’\_ Mo St = e
Post-development Runoff Coefficient = 0.90(-) ; / \ ‘
E oo M
Desicn Conpimons = 0.0 5.0 10,0 15.0 20.0
[)uraﬁtmoﬂws:l
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 6hrs | = | OriFice OuTPuT
Design Storm Return Period = 50|yr i £0 Max Orifice Flow=  0.60 Ifsec
2
— e e
Tank Derans 2 0:3
Tank Size = 10,000 |litres = \
Orifice Size = (Drilled Hole) 13.0 |mm 0.0 29
0.0 5.0 10.0 15.0 20.0
Orifice Type = Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow / OutrLow Runorr ResuLts
1.00 Pre-Developed Peak Flow = 0.47 lfsec
0.50 Pre-Developed Runoff Volume = 10.15 m?
. Post-Developed Peak Flow = 0.92 Ifsec
- / Post-Developed Runoff Volume = 19.85 m?
3 040 —~ With Tank
= // P Post-Developed Peak Flow=  0.60 Ifsec
0.20 / \\ Post-Developed Runoff Volume = 19.85 m®
o0 -—-———7  ——-—"> Pre Development Runoff
0.0 5.0 10.0 15.0 20.0 Post Development Runoff (without tank)
Duration (hrs) Post Development Runoff (with tank)
Tank ANALYSIS &
Carcument ParamEeTers K Tank Heao
Tank Treatment Area =, 220 Im? E Tank Height = 290 m
- — Max Water Level = 231 m
= B ] i |
Pre-development Runoff Coefficient 0.46/(-) $ 200 | _— L, Mz Spill Rate=—— | 0:00 1
Post-development Runoff Coefficient = 0.90|(-) ; // .\\
g 0.00
0.0 5.0 10.0 150 20.0 25.0 30.0
Desian Conpimons Duration (ws)
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 12hrs Oririce QuTtPuT
- . 0.6 T
Design Storm Return Period = 50 yr s Max Orifice Flow=  0.55 Ifsec
=3
T o .,-f”"f"\\
Tank Derais F ,/ \\_
3 ;
Tank Size = 10,000 |litres = ( \-\
M
Orifice Size = (Drilled Hole) 13.0 |mm a0
0.0 5.0 10.0 15.0 20.0 25.0 30.0
Orifice Type =| Sharp-edged (C=0.61) (-} Duration (hrs)
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InFLow 7 OuTFLOW Runorr ResuLts
0.70 Pre-Developed Peak Flow = 0.32 lfsec
0.60 Pre-Developed Runoff Volume = 13.85 m?
TN ' Without Tark
__0.50 ; i :
) I N ~ Post-Developed Peak Flow = 0.63 Ifsec
Z 040 / < Post-Developed Runoff Volume = 27.11 m?
2030 P S With Tank
E 020 /L N Post-Developed Peak Flow = 0.55 |fsec
T / \\ Post-Developed Runoff Volume = 27.11 m?
. ~
0.00 r Do | | Pre Development Runoff
0.0 5.0 10.0 15.0 20.0 25.0 30.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff (with tank)
Tank ANALYSIS &
Carcument ParamETERs Sk Tank Heap
Tank Treatment Area = 220 |m’ E Tank Height = 290 m
o _— Max Water Level = 132 m
= 2 T | 1
Pre-development Runoff Coefficient 0.46/(-) $ 100 M Spill Rate = 0.00 Ifsec
Post-development Runoff Coefficient = 0.90(-) ; / \
E o0
DESIGN CDNDITIDNS » 0.0 10.0 20,0 30.0 40.0
[)urat'lonoﬂxrs:l
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 24hrs E| OriFice OuTPuT
Design Storm Return Period = 50|yr i Ro Max Orifice Flow=  0.41 Ifsec
m
5 o4
Tank Derans = 0.2 \\
H X
Tank Size = 10,000 |litres = \
Orifice Size = (Drilled Hole) 13.0 |mm 0.0 s
0.0 10.0 20.0 30.0 40.0
Orifice Type = Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow / OutrLow Runorr ResuLts
9:50 Pre-Developed Peak Flow = 0.21 lfsec
0.40 Pre-Developed Runoff Volume = 18.42 m?
. /"’“’" fa— \ Without Tank
g‘ 0.30 > N Post-Developed Peak Flow = 0.42 Ifsec
= / \ Post-Develaped Runoff Volume = 36.05 m?®
E g e With Tank
2 / \ Post-Developed Peak Flow = 0.41 Ifsec
0.10 f N Post-Developed Runoff Volume = 36.05 m?
0.00 M. | Pre Development Runoff
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 Post Development Runoff (without tank)
Duration (hrs) Post Development Runoff (with tank)
Alternative scenario: 30m? tanks with 5.5 mm orifice
TANKANALYSIS ﬁ
Carcument PArRaMETERS o Tank Heap
Tank Treatment Area = 220 |m’ E Tank Height= (310 m
Pre-development Runoff Coefficient = 0.46/(-) T naon Ma::-.\o.\rahte‘.rante.l G Sf‘ _T__
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; I o R = AN SO Rate = U ifseT
Post-development Runoff Coefficient = 0.90|(-} o e |
w
E  oo00 [ —
= .
Desicn Conpimons 0.0 10.0 zn.%umﬁms‘(](ﬂm 40.0 50.0 60.0
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 10min EI 00 OriFice QuTPUT
Design Storm Return Period = 50|yr - = Max Orifice Flow= l0.03 Ifsec
a
= ‘-\“"‘--.--..,_
Tank Derais 2 : —
Tank Size = 30,000 |litres = '“""*-._\
o ——
Orifice Size = (Drilled Hole) 5.5 |mm oo
0.0 10.0 20.0 30.0 40.0 50.0 60.0
Orifice Type=| Sharp-edged (C=0.61)|(-) Duration (hrs)
InFLow 7 OutrLow Runorr ResuLts
F00, Pre-Developed Peak Flow = 2.05 lfsec
G Pre-Developed Runoff Volume = 123 m?
, Without Tank
T 2.00 Post-Developed Peak Flow = 4.00 lfsec
=7 Post-Developed Runoff Volume = 2.40 m?
£ 200 _ With Tank
[ Post-Developed Peak Flow = 0.03 Ifsec
1.00 Post-Developed Runoff Volume = 2.40 m?
gog0 b »—+r———o—,-—— - Pre Development Runoff
0.0 10.0 20.0 30.0 40.0 50.0 60.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff {with tank)
Tank ANALYSIS &
Carcument ParamEeTers G Tank Heao
Tank Treatment Area = 220 |m? e Tank Height = 310 m
= ; wel = 033
Pre-development Runoff Coefficient = 0.46|(-) [ \“m M MWdner Leus! | i
z 020 — Niax Spill Rate = 0:00 Ifsec
Ry 3
Post-development Runoff Coefficient = 0.80i(-) o \\__._\l | ‘
g 0.00
Desicn Conpimons 0.0 10.0 20.0 mggﬁ% 3 ﬂ":::lé).o 50.0 60.0 70.0
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 20min E o Oririce QuTrPuT
Design Storm Return Period = 50|yr = i r\\\ Max Orifice Flow= 0,04 Ifsec
g \‘-"‘“‘*--.._
T D = o0 =
ANK ETAILS 2 \M_,
(=}
Tank Size = 30,000 |litres = [——
Orifice Size = (Drilled Hole) 5.5 'mm L) e 10.0 0.0 30.0 0.0 e =ad] 70.0
Orifice Type =| Sharp-edged (C=0.61)|(-) ) ) " Duration (hrs) ’ ’ ' ’

3.50

InFLow / OuTrFLow

3.00

2.50

5

8

Flow (I/sec)

é

Runorr ResuLts

Pre-Developed Peak Flow = 1.63 l/sec
Pre-Developed Runoff Volume = 1.95 m?
AT

Post-Developed Peak Flow = 3.19 lfsec
Post-Developed Runoff Volume = 3.82 m?

Post-Develoned Peak Flow = 0.04 lfsec
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Louog

Post-Developed Runoff Volume =

e e s s e S ——

3.82 m?

0.50
Qo0 Pl b b b o204 oo Pre Development Runoff
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 Post Development Runoff {without tank)
Duration (hrs) Post Development Runoff (with tank)
Tank ANALYSIS &
Carcument ParamETERs ik Tank Heap
Tank Treatment Area = 220 m’ E N Tank Height = 310 m
Pre-development Runoff Coefficient = 0.46/(-) = ‘\\ Ml WEtE-T Lewl s [?'43 n
@ IMiax Spill Rate = 0.00 Ifsec
Post-development Runoff Coefficient = 0.90(-) = [—
@
2 000
Desicn Conpimions » 0.0 10.0 20.0 30.0 .0 50.0 60.0 70.0
Duration (hrg?
Design Rainfall Zone = Alternative Rainfall
Design Storm Duration = 30min B OriFice OuTPuT
Design Storm Return Period = 50|yr i L Max Orifice Flow=  0.04 Ifsec
=
& oo
3 . —
= [ —
Tank Derans 2 oo Pl
(=] - —
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ORIFICE CALCULATOR

PROJECT DETAILS

Description: Project Number:
Client: Ref. Number:

Site: Assessed by:
Coordinates: Date:

CIRCULAR ORIFICE

Orifice Diameter, D: Typical values for the coefficient of discharge are:
Coefficient of Discharge, Cy: Sharp orifice: 0.62
Flow Area, A: 0.000 m? Tube: 0.80

Discharge Rating Curve

Head Flow

0.0 T T T T T

Full tank / spilling 0 0.1 0.2 03 0.4 0.5 0.6
Full tank / spilling Flow (L/s)
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ORIFICE CALCULATOR

PROJECT DETAILS

Description: Project Number:
Client: Ref. Number:

Site: Assessed by:
Coordinates: Date:
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APPENDIX C — COMMUNICATIONS

= - ENVIFONMenta



Peter Harte

From: Peter Harte

Sent: Tuesday, 3 October 2023 11:47 am

To: ‘Paul.Currie’

Subject: FW: Water & Wastewater Comments - 169 Bowenvale Ave, Cashmere

From: Tang, Alison <Alison.Tang@ccc.govt.nz>

Sent: Thursday, 28 September 2023 9:55 am

To: peter.harte@e2environmental.com

Cc: Johnson, lan <lan.Johnson@ccc.govt.nz>; Wastewater Capacity <WastewaterCapacity@ccc.govt.nz>;
WaterCapacity <WaterCapacity@ccc.govt.nz>

Subject: Water & Wastewater Comments - 169 Bowenvale Ave, Cashmere

Hi Peter

Thanks for the enquiry. It looks like you’re not proposing to extend the legal road boundary, is that correct?
Water/Wastewater comments below.

Wastewater: This property is currently located in a wastewater capacity constraint area, however Bowenvale
Avenue flows do not directly contribute to the parts of the catchment where network overflows are predicted, so
we anticipate that the proposed 11 lots will not be required to attenuate its discharge. Regarding connection point,
there is an application for 130 Bowenvale Ave that includes extension of the DN150 gravity main up Bowenvale Ave
to their site entrance, so the 169 Bowenvale project would be expected to extend the main from there.

Water supply: The 130 Bowenvale project also proposes to extend the DN150 water supply main up to their site
entrance, so 169 Bowenvale further extending up to the edge of the legal road is expected to be able to supply the
current high pressure water supply zone. Future zoning for this area may result in reduced pressure.

General: Engineering design must be in accordance with the Infrastructure Design Standard and Construction
Standard Specification; consultation with Fire Emergency New Zealand for any fire flow requirements. Council’s
preference is for the ownership of services in private land to remain private.

Kind regards
Alison
Water & Wastewater Asset Planning

From: Johnson, lan <lan.Johnson@ccc.govt.nz>

Sent: Monday, September 25, 2023 11:19 AM

To: WaterCapacity <WaterCapacity@ccc.govt.nz>; Wastewater Capacity <WastewaterCapacity@ccc.govt.nz>
Subject: FW: Sub Servicing query - 169 Bowenvale Ave, Cashmere

FYI — can you please provide Peter with replies to his capacity queries listed below.
Thanks

Kind regards



lan Johnson

Planning Engineer Subdivisions
Asset Planning -Water & Wastewater

1 039418399

lan.Johnson@ccc.govt.nz

*;  Te Hononga Civic Offices, 53 Hereford Street, Christchurch

PO Box 73014, Christchurch 8154

ccc.govt.nz

Christchurch n
Ciy Coumnectl . w

From: Peter Harte <peter.harte@e2environmental.com>
Sent: Friday, September 22, 2023 4:56 PM

To: Johnson, lan <lan.Johnson@ccc.qovt.nz>

Cc: Hozias, Doru <Doru.Hozias@ccc.govt.nz>

Subject: Sub Servicing query - 169 Bowenvale Ave, Cashmere

Hi lan,

I am working on a servicing report for a residential subdivision at 169 Bowenvale Avenue, Cashmere. A draft of the
scheme plan is attached. | was wondering if you could advise if there were any capacity issues/points to know about
WW & WS.

Wastewater

e Can the system receive an additional 11x lots of WW discharge which totals 0.38 L/s or 0.08 L/s per lot?
e I'massuming a new DN150 line will have to be trenched down Bowenvale Avenue

Water Supply

e Canyou advise if there were any capacity issues with the network and can the system service an additional
11x lots? There is an existing DN100 located along the western boundary.



RoW will tap onto existing
DN100 at three locations
with DN63 submain

Thanks,

Peter

This electronic email and any files transmitted with it are intended solely for the use of the individual or entity to whom they are addressed.
The views expressed in this message are those of the individual sender and may not necessarily reflect the views of the Christchurch City
Council.

If you are not the correct recipient of this email please advise the sender and delete the email.




Peter Harte

From: Norton, Brian <Brian.Norton@ccc.govt.nz> on behalf of Norton, Brian
Sent: Monday, 25 September 2023 4:44 pm

To: Peter Harte

Cc: Naji Abhari, Mandana; Hozias, Doru

Subject: RE: 169 Bowenvale Avenue Subdivision -Stormwater

Hi Peter, Full Flood Attenuation (capture of the full storm with slow release over 96 hours) is typically the
requirement for greenfields in the Heathcote catchment, (and is a simpler design) but this is a relatively small site so
reduction of all peak flows below pre-developed will be OK.

Brian Norton

Senior Stormwater Planning Engineer
Asset Planning — Stormwater & Waterways
Three Waters

03 941 8394

Brian.Norton@ccc.govt.nz
Te Hononga Civic Offices, 53 Hereford Street, Christchurch
) PO Box 73014, Christchurch 8154

ccc.govt.nz

e L

From: Peter Harte <peter.harte@e2environmental.com>

Sent: Monday, September 25, 2023 4:36 PM

To: Norton, Brian <Brian.Norton@ccc.govt.nz>

Cc: Naji Abhari, Mandana <Mandana.Abhari@ccc.govt.nz>; Hozias, Doru <Doru.Hozias@ccc.govt.nz>
Subject: Re: 169 Bowenvale Avenue Subdivision -Stormwater

You don't often get email from peter.harte@e2environmental.com. Learn why this is important

Thanks Brian, just to clarify, all storm events up to the 50year (27 hour?) to be attentuated for the extra over runoff
generated as a result of the development, correct?

On Mon, 25 Sep 2023, 3:23 PM Norton, Brian, <Brian.Norton@ccc.govt.nz> wrote:

Hi Peter,

Full flood attenuation for storms up to 50-year, 27-hour duration. First flush treatment of hardstand
runoff. Probably using Filterra, Up-Flo or Stormfilter given the location.

1



Kind Regards

Brian Norton

Senior Stormwater Planning Engineer
Asset Planning — Stormwater & Waterways

Three Waters

—

[} 039418394

From: Peter Harte <pster harts@elenvironmental.coms

Sent: Friday, September 22, 2023 5:11 PM

To: Norton, Brian <Brign NortonSlcor povt ni>

Cc: Naji Abhari, Mandana <Mandans Abhsri@icee govt nizs; Hozias, Doru <Dons Hozissi@ers gowt nre; Johnson, lan
<lan_lohnson@cce govt.nz>

Subject: 163 Bowenvale Avenue Subdivision -Stormwater

Yei don't cften get emall from geter harteSedonvironmental com Laarn wihy this iz imporan
Hi Brian,

Please see attachad scheme plan for the proposad Subdivision development at 169 Bowenvale Ave. Thers is
a stormwater waterway s located along the westem side of Bowenvale Avanue.

| assume Stormwatar runoff will be authorised under the CCC global SW consant? The terminal dischargs
point for the waterways around the areafsite is the Heathcote River. Can you please advise of CCC
requirements?

Kind regards,

Peter Harte. Civil Enginees

m 022 &79 9001
22 Environmental Lud
Linit 1/46 Acheron Drive

B

T IR T

Riccarton

PO Box 31159

Christchurch B444
wiww e Jenvironmental com



NOTES

1. Legal Description
Lot 3 DP 78608
Comprised in RT CB45A/976
Total Area 9686m?*

This plan has been prepared for Resource Consent
purposes only. No detailed design should be undertaken
utilising this data.

Boundary dimensions and areas shown are subject to a
full legal survey and approval by Land Information NZ.

A full assessment of easements will be undertaken after
construction of services. This may result in additional
easements.
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SCHEDULE OF PROPOSED EASEMENTS

PURPOSE SHOWN | BURDENED LAND BENEFITTED LAND
A LOT 13 LOTS 1-12
B LOT 2 LOTS1,3&4
C LOT 3 LOTS 1,2 &4
RIGHT OF WAY D LOT 6 LOTS5,7& 8
E LOT 7 LOTS5,6& 8
F LOT 10 LOTS 9, 11 & 12
G LOT 11 LOTS 9, 10 & 12
A LOT 13 LOTS1-12
RIGHT TO DRAIN SEWAGE B LOT 2 LOT 3
RIGHT TO CONVEY WATER C LOT 3 LOT 2
RIGHT TO CONVEY ELECTRICITY D LOT 6 LOT 7
RIGHT TO CONVEY TELECOMMUNICATIONS E LOT 7 LOT6
F LOT 10 LOT 11
G LOT 11 LOT 10
A LOT 13 LOTS 1-12 & PART LOT 3 DP 28705
B LOT 2 LOTS1,3&4
C LOT 3 LOTS 1,2 &4
D LOT 6 LOTS 5, 7, 8 & PART LOT 3 DP 28705
E LOT 7 LOTS 5, 6, 8 & PART LOT 3 DP 28705
RIGHT TO DRAIN WATER
F LOT 10 LOTS 9, 11, 12 & PART LOT 3 DP 28705
G LOT 11 LOTS 9, 10, 12 & PART LOT 3 DP 28705
H LOT6
I LOT 7 PART LOT 3 DP 28705
J LOT 10
SCHEDULE OF EXISTING EASEMENTS
PURPOSE SHOWN | BURDENED LAND DOCUMENT
RIGHT OF WAY
RIGHT TO DRAIN WATER
K,L M,N,
RIGHT TO DRAIN SEWAGE
O,R&S LOT 3 DP 78608 EC 400757.2
RIGHT TO CONVEY WATER
DP 78608
RIGHT TO CONVEY ELECTRIC POWER
RIGHT TO CONVEY TELEPHONIC COMMUNICATIONS
K,L M,N,
RIGHT OF WAY O,R&S LOT 3 DP 78608 1920309
DP 78608
K,L&S
RIGHT TO CONVEY WATER LOT 3 DP 78608 A364090.4
DP 78608
RIGHT TO CONVEY ELECTRIC POWER K&N
LOT 3 DP 78608 A364090.4
RIGHT TO CONVEY TELEPHONIC COMMUNICATIONS | DP 78608
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