WFH® R ey

Geotechnical Completion Report
Millwater Arran Hills Precinct 6 - Stages 2A and 2C

WFH Properties Limited

Reference: 773-AKLGE206639-CD
29 May 2024



Geotechnical Completion Report

(this report must be read and/or reproduced in its entirety)

MILLWATER ARRAN HILLS RESIDENTIAL SUBDIVISION, PRECINCT 6,
STAGES 2A AND 2C

Geotechnical Completion Report

Report reference number: 773-AKLGE206639-CD

29 May 2024

PREPARED FOR PREPARED BY

WFH Properties Limited Tetra Tech Coffey

C/- Fulton Hogan Land Development Ltd Level 4, 25 Teed Street, Newmarket
Private Bag 1190 Auckland1023 New Zealand
Ellerslie p: +64 9 379 9463

Auckland 1542
NZBN 9429033691923

Document authorisation
Our ref: 773-AKLGE206639 — CD

This Geotechnical Completion Report presents all supporting geotechnical data, Woods Limited as-built plans,
and our Suitability Statement in relation to land development works undertaken to form Stages 2A and 2C of
the Millwater Arran Hills Precinct 6 residential subdivision.

It has been prepared in accordance with instructions received from WFH Properties Limited and forms part of
the documentation required by Auckland Council to achieve certification under Section 224(c) of the Resource
Management Act.

If you have any queries or require further clarification on any aspects of this report, please do not hesitate to
contact the undersigned.

For and on behalf of Tetra Tech Coffey

2t

Stephen Parkes
Associate Engineering Geologist
CMEnNg.NZ, PEngGeol

Tetra Tech Coffey (NZ) Limited i
NZBN 9429033691923



Geotechnical Completion Report

(this report must be read and/or reproduced in its entirety)

QUALITY INFORMATION

Revision history

Revision Description Date Author Reviewer Approver
1 Final 29/05/2024 FS/SP PBCB PBCB
Distribution
Report Status No. of copies Format Distributed to Date
Final 1 PDF Fulton Hogan Land 26/07/2024
Development Ltd
Final 1 PDF Woods Limited 26/07/2024

Restriction on Disclosure and Use of Data

This report must be read and/or reproduced in its entirety.

The professional opinion contained within this report is furnished to Auckland Council and WFH Properties Limited for their
purposes alone on the express condition that it will not be relied upon by any other person. Prospective purchasers should
satisfy themselves as to any specific conditions pertaining to their particular land interest.

Tetra Tech Coffey (NZ) Limited i
NZBN 9429033691923



Geotechnical Completion Report

(this report must be read and/or reproduced in its entirety)

CONTENTS
LI LI 0 1010 0 0 T 1
RELATED REPORTS ......ccciiiiicitiiisistessscss e s sssss e e ssssss e sasssns e sssssns e s aassns e s sassssessasssnsesasssssenssssnsenssnsenassnnensns 2
3. CONSTRUCTION WORKS.........coiiiimimrissisiississssssssss s sasssssssss s s s s sas sasass s s s s eas s s s smssnan s s ansnsananssnnsssns 3
B TRt N = o | OO 3
72N 7o 1S i (¥ [or i o] g T o o To | =T o] 0 41 TP SRR PR TP 3
3.2.1 Enabling Earthworks (March to November 2017 )..........cooiiiiiiiiiie e 3
3.2.2 Bulk Earthworks (April 2019 to JUNE 2024) ..........ooiiiiiiiii et 3
3.2.3 Civil Works (January 2023 t0 AUGQUSE 2023) ........ueireiiiiiieeiiieee e ciieee et e e esiee e sneee e e s snaeeeeens 5
4. QUALITY ASSURANCE AND CONTROLS. ..ot ismre s s sms e s smn e smne s s mne s s smme s s smmn s 5
4.1 Construction ObSEIVAtIONS. ..ottt e e e e e e s eeeaeeeeasnreeeeeeeeeaannnnes 5
4.2 Earth Fill Quality Control Criteria .........ueeiiiiiiiee e e e 5
5. PROJECT EVALUATION .......ceeiiiiccererinsmrersssssseessssss e e sasssssesassnsesassnsessasansessasannessasssseensssansesansssenessnnnenans 6
5.1 Stability EVAIUGTION......ccooo i e e e e e e e e e e ae e e ara s 6
5.2 Reinforced Earth (RE) SIOPES.......cco ittt 6
5.3  Building LIMItation ZONES ........o.uuiiiiiiiiiie e 7
5.3.1 NO BUIIA ZONE ... ..t e e e e et e e e e e e e e nnneeeeeeeean 7
5.3.2 Specific DESIGN ZONE (SIOPE) ..uveeiiieeiiieeiiieiie ettt e e e e e e e e e e e e araaae s 8
5.4  Fill INduCed SEHIEMENT ........eeeeeiieee e e e e e e e e e e e e e e n e aeeeas 8
IR IS U] o T o ]| I B =11 g = Lo = PSPPI 8
ST TR B U 1T [T o ] DT T T PSRRI 9
5.5.2 CounterfOrt DIaiNS .......c.coiiiiieiiii ittt st 9
5.5.3 Flushing of SUDSOIl DIaiNS ........cuuiiiiiiiiii ettt ee e 9
5.6 BeariNG CapaCity ........eeeiiiiiiiiiiie it 9
B5.7  EXPANSIVE SOIIS......uuiiiiiiiiiieicie ettt e e e e e e e e e e e e —erae e e e aaarraea s 9
5.8  STOrMWater CONTIOIS ......cueiiiiiieiei et s 10
RS B 1= T i Tot T I =Y Lo 1Y OSSO 10
S0t 1O I o 1= | SO 11
511  INCOMPIELE WOIKS ...ttt ettt e e e e e eeeeeaseesasasasssssssssnsssnsssnsnsnbenenenennnes 11
5.12  CONrACONS WOTK ...ttt ettt b e e bt e san e st e e e anreennne s 11
6. STATEMENT OF PROFESSIONAL OPINION AS TO THE SUITABILITY OF LAND FOR BUILDING
DEVELOPMENT ......ciiiiiciiiriscssreesssssseesssssssesssssssessssssessasssssssassnssssasssssessasassesaasansessnssnsessassassssssnsensnssnnenssssnnensas 12
7. LIMITATIONS ....cocieeiceereresemr e sessms e s sss s e ss s e e ee s sne e ea s sm e e e e s mn e e e nsmne e e e mneeeassnneneasssnnn e snnenenssnnnnesssnnnns 14
Tetra Tech Coffey (NZ) Limited [

NZBN 9429033691923



Geotechnical Completion Report

(this report must be read and/or reproduced in its entirety)

LIST OF TABLES

Table 1: Schedule of Woods Limited Precinct 6 - Stage 2A and 2C Subdivision As-Built Plans..............c.......... 1
Table 2: Summary of Appended Coffey and Woods Reference Drawings .........ccceeeeiieriiiiiiiiiiiee e 1
Table 3: Summary of RE Slope Construction Details...........cccuiiiiiiiiiiiiiee e 6
Table 4: Suggested Retaining Wall Design Parameters ...t 13
Table 5: Suitability Statement SUMMArY ... 15
APPENDICES

APPENDIX A : WOODS AS-BUILT DRAWINGS ........ooooiiiiieireireeerseesse e e s eesssssesssssssssessmssemssessssnesanssemseseesns
APPENDIX B : REFERENCE DRAWINGS ..........ooooiiiitiniissis s s s s s s s ssss s s san s smss s snsssns
APPENDIX C : CLASSIFICATION TESTS ......cciiiiiriririirisms e ssssnsssssssssss s ssss s ssss s sssmsssssss sssssssssnssasmssssnssnsnsssnns
APPENDIX D : EARTHWORKS FIELD DENSITY SUMMARY SHEETS..........ccccoiminmmiinisnssssssss s ssssssnes
APPENDIX E : MONITORING RESULTS .......ooiiiiiiiemierieree e ssmessmese s s e s s seesss s s s e e e e ssssenssenssessesanssnssessessnesas
Tetra Tech Coffey (NZ) Limited i

NZBN 9429033691923



Geotechnical Completion Report

(this report must be read and/or reproduced in its entirety)

1. INTRODUCTION

This Geotechnical Completion Report (GCR) has been prepared for WFH Properties Limited (WFH) as part of
the documentation required to be submitted to Auckland Council following residential subdivisional
development and bulk earthworks.

It contains Tetra Tech Coffey’s Suitability Statement, relevant test data, and the Woods Limited as-built plan
set relating to Stages 2A and 2C of the Millwater Arran Hills, Precinct 6 residential subdivision. The Woods
Limited as-built plan set is listed below in Table 1.

Table 1: Schedule of Woods Limited Precinct 6 - Stage 2A and 2C Subdivision As-Built Plans

Title Reference No. Date
Final Surface As-built Plans P24-156-00-1000-AB 08/07/2024

Cut and Fill As-built Plan — Sheet 1 of 3 — Original Surface P21-400-00-1100-AB 05/07/2024
to Final Surface

Cut and Fill As-built Plan — Sheet 2 of 3 - Original Surface P21-400-00-1101-AB 05/07/2024
to Lowest Surface

Cut and Fill As-built Plan — Sheet 3 of 3 - Lowest Surface to  P21-400-00-1102-AB 05/07/2024
Final Surface

Subsoils As-Built Plan P21-400-00-1200-AB 08/07/2024

Retaining Slope As-built Plans P21-156-00-1400 to 08/07/2024
1403-AB

Stormwater As-Built Plans P24-156-00-3000 to 05/07/2024
3004AB

Wastewater As-Builts P24-156-00-4000 to 05/07/2024
4003-AB

Watermain As-built Plans P24-156-00-6000 to 05/07/2024
603-AB

The following Tetra Tech Coffey (formerly Coffey) and Woods Limited (Woods) Precinct 6 construction
drawings, and Auckland Council Standard Details are presented in Appendix B for reference.

Table 2: Summary of Appended Coffey and Woods Reference Drawings

Title Reference No. Date

Tetra Tech Coffey Geotechnical Building Limitation Zone CD/001, 002, 003 21/05/2024
Plans

Tetra Tech Coffey Geotechnical Site Investigation Plan®  CD/004 12/07/2024
Tetra Tech Coffey Geotechnical Works Plans® 1 to 3 CD/005.1t0 .3 12/07/2024
Tetra Tech Coffey Subsoil Drainage Standard Details AG/007 18/06/2021
Rev. C

Tetra Tech Coffey Undercut Detail Plan Rev. D AG/008 27/09/2022
Coffey Reinforced Earth Slope Fill Batter Design Detail AF/001 14/06/2022
Rev. D

Coffey Reinforced Earth Slope — Cut Batter Design Detail =~ AF/002 14/06/2022
Rev. D

Tetra Tech Coffey 1
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Auckland Council Stormwater Pipe and Manhole AC-STD-SW22 17 January 2022
Construction Clearance Requirements Rev. 3

WW26 04-12-2017
Auckland Council Pipe and Manhole Construction
Clearance
Auckland Council Building Close to or Over Local Network =~ WW27 04-12-2017
Wastewater
Auckland Council Guideline for Building Close to or Over ~ WW28 03-07-2018

Transmission Wastewater

Notes (relating to Table 2)

(1) Depicts Tetra Tech Coffey Geotechnical Investigation locations, carried out at the completion of Stage 2A & 2C
subdivision works to assess ultimate bearing capacity and topsoil depths on the completed lots.

(2) Depicts all geotechnical works carried out within the subdivision boundary, including geotechnical works certified
prior to issue of this report.

This GCR covers the construction period April 2019 to June 2024 and is intended to be used for certification
purposes for the following lots associated with subdivision consent SUB60305557:

e 18 residential lots numbered Lots 64 to 71 (inclusive) and Lots 130 to 139 (inclusive);

The subdivision encompasses portions of existing property 11 Pekanga Road (legal description Lot 9000 DP
594022.

Stages 2A and 2C are bound by future subdivision stages currently undergoing bulk earthworks to the south
and west. Previously completed subdivision stages bound the site to the north and east.

The earthworks detailed and certified in this report were carried out under Resource Consent LUC60305555.
2. RELATED REPORTS

The following geotechnical reports have been prepared by Tetra Tech Coffey (formerly Coffey) for various
aspects of the subdivision:

o 773-AKLGE204203-AA, dated 25 May 2017 — Geotechnical Investigation Report for Millwater Precinct 6;
e 773-AKLGE206639-AE Rev.1, dated 29 November 2019 — Geotechnical Design Report for Shear Key 2;
e 773-AKLGE206639-AC Rev. 2, dated 29 November 2019 — Geotechnical Works Specification

e 773-AKLGE206639-AD Rev.1, dated 24 October 2019 — Geotechnical Design Philosophy

e 773-AKLGE206639-AF Rev.2, dated 12 April 2022 — Geotechnical Design Report for RE600 to RE603,
dated 11 May 2022;

e 773-AKLGE206639-AG Rev. 1, dated 25 August 2020 — General Earthworks Design Report

e 773-AKLGE206639-Al, dated 9, December 2019 — Settlement Assessment Report;

e 773-AKLGE2066369-AN Rev.2, dated 13 May 2020 — Geotechnical Monitoring Protocol;

e 773-AKLGE206639 NTE38 — dated 15 October 2021 — Upper Gully 2 Additional Underfill Drainage;
e 773-AKLGE206639 NTE39 Rev. 1, dated 23 November 2021 — Wall 312 Drainage;

e 773-AKLGE206639 NTE48 — dated 01 February 2023 — Proposed Additional Counterfort Drain;

The following historic report was prepared by Tonkin and Taylor (T&T) for various aspects of the
development, and were referenced as part of the preparing of this report;

Tetra Tech Coffey
Report reference: AKLGE206639-CD
Date: 29 May 2024
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e 21854.0034/AHP6EW.v1, dated June 2019 — Millwater Precinct 6 Enabling Works Geotechnical
Completion Report

3. CONSTRUCTION WORKS

3.1  PLANT

The main items of plant used by the contractor, Hick Bros. Civil Construction Limited, included:

e D8 Bulldozer and scoop

D7 Bulldozer and scoop
e D6 Bulldozer and scoop
e Reticulated Dump Trucks
e 623 Motor scraper

e 36-tonne excavator

e 30-tonne excavator

e 20-tonne excavator

e 8-tonne excavator

e 5-tonne excavator

e 815 compactors

e Padfoot roller

e 25-tonne water truck

e Front-end loader

e Tractor and pulled discs

3.2 CONSTRUCTION PROGRAMME

3.2.1  Enabling Earthworks (March to November 2017)

Prior to commencement of the main bulk earthworks contract, an enabling earthworks package of work was
completed between March and November 2017, under the supervision of Tonkin & Taylor(T&T). This work is
detailed and certified in the T&T Geotechnical Completion Report referenced 21854.0034/AHP6EW.v1, dated
June 2019.

In summary, the enabling earthworks carried out within Stages 2A and 2C and adjoining land involved:

e Stripping of vegetation and organic material;

e Installation of an underfill drain through the invert of existing Gully 2;

e Excavation of a 5m deep undercut (Undercut 2) and installation of accompanying blanket drainage; and
e Earthworks involving fill placement to depths of up to 10m.

Engineered fills placed as part of these works are certified in the T&T GCR.

3.2.2 Bulk Earthworks (April 2019 to June 2024)

Bulk Earthworks carried out under the main earthworks contract encompassing Stage 2A and Stage 2C
commenced in April 2019 with the stripping of topsoil and stockpiling of clay excavated from elsewhere on the
site.

Tetra Tech Coffey 3
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The stockpile placed across the Stage 2C area was significant, consisting of volumes up to 40,000m3. This
remained in place for the majority of the first earthworks season (2019 to 2020), which helped to accelerate
the consolidation of underlying natural soils.

Cuts and fills progressed across Stage 2A throughout Earthworks Season 1, and sections that reached
finished level quickly were used for stockpiling of topsoil, increasing the degree of consolidation of the natural
subgrade soils.

Season 2 (2020-2021) involved the gradual removal of the stockpiles over the lots, and the formation of the
rear undercut surface of future RE602 within Stage 2A. This did not include construction of the 6m wide
reinforced portion of the slope, but formed the rear slope onto which the future drainage blanket would be
placed.

Adequate factors of safety against global instability across Stages 2A and 2C were to be achieved via local
undercutting of soft soils beneath steeper slopes and retaining walls and replacement with engineered clay fill,
and by construction of two Shear Keys (SK1 and SK2) adjacent to the northern site boundary (see the
appended Geotechnical Works Plan for location).

Shear Key 1, which enhances global stability for the eastern portion of Stage 2A, was progressed throughout
Season 1, reaching completion in March 2020.

Shear Key 2, which supports Stage 2C and the western portion of Stage 2A was progressed throughout
Seasons 2 and 3, reaching completion in December 2021.

The shear keys involved the excavation of up to 15m wide sections of overburden soils along the subdivision
boundary, excavated to a depth of a minimum of 1m into bedrock, and replacement with engineered clay fill
and drainage. This served to remove shear planes (sub-horizontal weakened surfaces on which slope failures
tend to occur) from the soil mass and provide a buttress of high strength engineered soil in its place, which is
‘keyed’ into the stable rock mass below.

Each open section of shear key excavation was mapped by a Tetra Tech Coffey Engineering Geologist during
construction for Quality Assurance purposes and to confirm the suitability of the ground model that formed the
basis of the Shear Key design.

Season 3 (2021-2022) involved the progression of filling within the Stage 2A and Stage 2C areas. As the level
of the fill came up, more topsoil was gradually stripped from the existing gully flanks. Several groundwater
springs were observed seeping from the natural ground in October 2021 as more of the fill area was opened
up. These springs were intercepted with subsoil drainage installed beneath the fill forming Stage 2C. The
subsoil drainage falls from south to north and discharges into the RE601 blanket drain downslope.

Earthworks Season 4 (2022-2023) commenced with the excavation of Undercut 8, designed to provide
suitable bearing conditions for the sections of RE602 founded in natural ground, within Stage 2A. The
undercut involved the excavation of a 2m deep, 6m wide key, which was backfilled with engineered clay fill.
The undercut designs are shown on the appended Tetra Tech Coffey Undercut Detail Plan, reference
AG/008, in Appendix B.

Construction of the western counterfort drain, installed to control pore water pressures within the saturated
soils of the western ridge cut area, was carried out in October and November 2022. This extends into Stage
2C, intersecting Undercut 9 and forming the main outlet for the drainage of RE603.

The counterfort drain was flush tested upon completion to confirm its function by connecting a water truck to
the exposed end of the Novaflo pipe at the southern drain extent within Lot 69, and turning on the taps until
water was observed discharging at the drain outlet.

Earthworks Season 5 (2023-2024) involved the completion of Undercut 9, the undercut designed to provide
suitable bearing conditions beneath the section of RE603 founded in natural soils. The drainage blanket for
RE603 was extended to the base of Undercut 9, and connected to the end of the counterfort drain constructed
in November 2022, to form a continuous drainage path from RE603 to the outfall structure at the northern
subdivision boundary.

This coincided with the placement of the RE602 drainage blanket and connection of the RE602 drainage to
the public stormwater system. Construction of RE602 followed, with progressive placement of the reinforced
soil block through late 2023 and early 2024.

RE603 commenced in late 2023 and reached completion in April 2024.

All areas of Stage 2A and 2C were topsoiled by the end of April 2024, with the exception of the front face of
slopes RE602 and RE603. Due to the steep gradients present, these slopes require Geoweb erosion

Tetra Tech Coffey 4
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protection to be installed on the face to maintain an adequate topsoil cover. As of the time of writing of this
report, placement of the Geoweb was yet to be completed.

3.2.3  Civil Works (January 2023 to August 2023)

The works to construct the civil infrastructure to service Stages 2A and 2C, including the construction of
Pekanga Road, public wastewater and stormwater drainage and common services, was carried out as part of
subdivision Stage 2. These works are certified in Tetra Tech Coffey Geotechnical Completion Report
referenced 773-AKLGE206639-BU, dated 20 October 2023.

4. QUALITY ASSURANCE AND CONTROLS

4.1 CONSTRUCTION OBSERVATIONS

Construction observations were undertaken during the earthworks and civil works on a near daily basis to
assess compliance with NZS 4431 and our project specific recommendations and specifications presented in
the various geotechnical reports referenced above in Section 2. Our site observation work included:

e Topsoil stripping and benching of slopes prior to the placement of earth fills;

e Placement of geogrid reinforcement and drainage for reinforced earth (RE) slopes, including
connection of subsoil/underfill drainage to the sealed public stormwater network;

e Ground conditions and founding material exposed in Undercuts 8 and 9, beneath RE slopes RE602
and RE603;

e Construction of counterfort drains; and

e Flush testing of the counterfort drains upon completion.

Tests measurements undertaken during site inspections included:

e Compaction testing of clay fill in accordance with Tetra Tech Coffey Geotechnical Works
Specification;

4.2 EARTH FILL QUALITY CONTROL CRITERIA

The quality control criteria for compaction testing of earth fills were based on minimum allowable shear
strength and maximum allowable air voids in accordance with the Tetra Tech Coffey Geotechnical Works
Specification for Millwater as follows:

Air Voids Percentage (as defined in NZS 4402:1986) taken as 1 test per 1500 m? of fill placed and not less
than 1 test per 500mm lift of fill per fill area.

e Maximum Single Value: 12%

e Average Value: 10%

Undrained Shear Strength (measured by calibrated shear vane to BS1337 method)
e  Minimum Single Value: 110kPa

e Average Value: 140kPa

In-situ density, shear strength and water contest test were carried out in areas of filling at or in excess of the
frequency recommended by NZS 4431. Test results are IANZ (International Accreditation New Zealand)
endorsed and fill details are appended.

In addition, laboratory Triaxial Tests of Engineered fill sampled from high importance areas (i.e. RE Slope
backfill) has been carried out to confirm design soil parameters. Testing was carried out in accordance with
test method AS1289.6.4.2 (Note 4).

Tetra Tech Coffey 5
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5. PROJECT EVALUATION

5.1 STABILITY EVALUATION

Global stability conditions in Stages 2A and 2C have been assessed under a range of groundwater conditions
and seismic loading. The soil parameters used for the analyses (as referred to in the Tetra tech Coffey Design

Philosophy Report reference 773-AKLGE20639-AD) were adopted based on extensive investigation and
modelling of the site.

The stability analysis results have demonstrated factors of safety against instability in accordance with the
requirements of the Auckland Council Code of Practice for Land Development and Subdivision — Section 2
Earthworks and Geotechnical Requirements Version 1.6 dated 24 September 2013.g

We consider that the results are acceptable, and we are therefore satisfied that the building platform areas in
all lots within Stages 2A and 2C are not subject to the hazards described in Section 106 of the Resource
Management Act 1991 and Section 71 (3) of the Building Act 2004.

To the best of our knowledge, there have been no significant departures to the landform that was considered
in the aforementioned Tetra Tech Coffey investigation and design reports (referenced above in Section 2).
Furthermore, observations of earthworks and undercuts have confirmed that the ground model forming the
basis of the stability analysis presented in these reports is applicable.

On this basis, the stability analysis conclusions presented in the Tetra Tech Coffey reports may continue to be
relied upon.

Notwithstanding the above, the Tetra Tech Coffey Geotechnical Building Limitation Zones Plan, reference CD-
001 to CD-003, presented in Appendix B, shows the extent of a series of zones which are intended to, among
other things, maintain long term factors of safety against instability.

The Building Limitation Zones shown on the plan include:
e No-build Zone; and
e Specific Design Zone (Slope);

Full description of the limitations associated with each of these zones are presented in the Suitability
Statement below.

5.2 REINFORCED EARTH (RE) SLOPES

The finished lot contours have generally been eased across the subdivision by the construction of two
1V:1.5H RE slopes up to 6m in vertical height.

Table 3 below summarises the RE slope construction details.

Table 3: Summary of RE Slope Construction Details

RE Slope # Max. Vertical | Geogrid Type Geogrid Embedment Lengths | Design Surcharge

Slope Height Load at Slope
(1) Crest (kPa)

602 & 603 6 Tensar SS20 Alternating 2m and 5m lengths 12
at 0.5m vertical centres

The RE slopes were constructed with subsoil drainage comprising a 300mm wide SAP50 scoria blanket drain
behind the geogrid reinforced fill zone, with regular outlet connections into the sealed public stormwater
drainage network or to existing subsoil drains at the locations shown on the Woods Limited as-built drawings
reference P24-156-00-1400 to 1403-AB.

If any of the RE Slope drains are intercepted by future construction works, they should be reinstated under the
supervision of a Chartered Professional Engineer familiar with the contents of this report. The capacity of the
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subsoil drains to function should not be reduced nor compromised as blocked RE Slope drainage can in some
circumstance, lead to failure of the slope.

All of the RE Slopes were installed with a Geoweb topsoil retention system to reduce the risk of scour and
erosion on the slope face. The Geoweb is fixed into position via Duckbill anchors installed into the ground at
approximately 1.3m lateral centres at the slope crest. It is important that no drainage or service trenches are
excavated immediately behind the slope crests on the residential lots as this may cause damage to the
anchors resulting in surficial slumping of the topsoil on the batter faces.

Further details relating to building limitations on lots adjoining the RE slopes is provided below in Section 5.4
and in the Suitability Statement (Section 6).

The RE slope design drawings are included in Appendix B for reference.

5.3 BUILDING LIMITATION ZONES

The steeper areas of Stages 2A and 2C and adjoining land parcels are more sensitive to future changes in
geometry, groundwater and surface water than other less steep areas. Accordingly, the appended Suitability
Statement and the following sub-sections contain details of building restrictions in the form of designated No
Build Zones and Specific Design Zones pertaining to limiting future works carried out on and adjoining the
steeper sloping portions, and on limiting future cuts near batter toes to maintain the long-term integrity of
these areas.

The Building Limitation Zones are shown on Tetra Tech Coffey drawing CD-001 to CD-003 in Appendix B.
Further details follow;

5.3.1 No Build Zone

From a geotechnical perspective future building should be avoided on land having slope gradients steeper
than 1V:2H or on the embankments that were constructed geogrid reinforcement to maintaining long term
factors of safety against instability. For these reasons, the two RE slopes (RE602 and REG03) in Stages 2A
and 2C are designated as No Build Zones.

Furthermore, a No Build Zone has been designated adjoining the toe of batter within Lots 69 and 70 and
parallel with the northern lot boundary in Lot 70 (see appended Tetra Tech Coffey drawing CD-002). The No
Build Zone here overlays a counterfort drain (see appended Tetra Tech Coffey drawing CD-004) whose
ongoing function is critical for relieving pore water pressures within RE603.

Landscaping works (e.g. paving, fencing) may be constructed within this Zone, but no excavations, and no
pile foundations, including retaining walls and suspended decks are permitted.

If the subsoil drain in Lots 69 or 70 is intercepted by any future construction works, the issue should be raised
with Tetra Tech Coffey immediately so we can advise on the best course of action to reinstate the drain and to
maintain its function.

Suspended cantilevered decking or slabs may encroach into the No Build Zones, but no foundations or cuts
are permitted.

To reduce the potential for scour and erosion of the RE slope faces, topsoil has been placed on the batter
faces and planted, and fixed in place by the Geoweb Erosion Control System. These features should be able
to remain in place long term without any significant maintenance.

Any vegetation cleared beyond the immediate area of building platforms for temporary construction purposes
should be replanted or replaced as soon as possible. It is important that no excavations, even of minimal
depths and temporary in nature, are carried out on the batter faces as this will result in damage to the
Geoweb and potentially lead to failure of the Geoweb across a large portion of the slope. This restriction also
applies to excavations at the batter crest, where anchors to fix the Geoweb in place have been installed.

The contribution of appropriate vegetation cover to erosion control should not be underestimated. Weeds are
permitted to the removed, but landscaped vegetation in the No Build Zones should be protected and
preserved.
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5.3.2  Specific Design Zone (Slope)

Specific Design Zone (Slope) has been applied to all sloping lot areas having gradients of 1V:4H or steeper
and which are not geogrid reinforced or land located immediately downslope of steeper slopes. Any future
buildings or earthworks within the Specific Design Zone (Slope) should be the subject of a specific
engineering design carried out by a Chartered Professional Engineer experienced in geomechanics and who
is familiar with the contents of this report. This will also require an assessment of natural hazards as detailed
in Section 71(3) of the Building Act, 2004. The design engineer should consider the implications on stability of
cutting into batters or at the bases of slopes.

Individual lot developers should take particular care when planning any unsupported cuts (e.g. for retaining
walls or benched platforms), even of a temporary nature on or near these batters. Risk reduction methods that
should be employed include (but are not limited to) staging of excavation works along slopes, covering
excavations with polythene to prevent ingress of rainfall, installation of temporary retention piles prior to
excavation works (i.e. top-down construction methodologies), careful planning of works to avoid periods of
inclement weather, and ensuring that open excavations are only left unsupported for short periods of time.

5.4 FILL INDUCED SETTLEMENT

The subdivision bulk earthworks included mucking out of organic and soft deposits from gully inverts prior to
placement of Engineered fill, and the installation of underfill drainage, and quality control testing during the
placement of fill to confirm compliance with the fill compaction specification. These works have been
undertaken as part of the normal earthworks process and, among other things, served to reduce the
magnitude and time for post-construction settlements to attenuate.

Several settlement monitoring devices were installed in close proximity to Stages 2A and 2C to measure
induced settlement. The locations of the monitoring devices are shown in the Settlement Monitoring Location
plan in Appendix E. Settlement plates were placed on the stripped natural ground beneath fill areas prior to fill
placement and brought up to ground level as filling progressed to monitor the consolidation of the underlying
natural soils. In addition, settlement markers were installed into the finished ground surface to monitor surface
movements upon completion of the earthworks.

As shown in the settlement monitoring graphs in Appendix E, we are satisfied that at the time of preparing this
report, fill induced settlements had attenuated to acceptable levels for NZS3604 type dwellings to be
constructed.

5.5 SUBSOIL DRAINAGE

The following subsections contain a description of the underfill and counterfort drainage (collectively referred
to as subsoil drainage) installed during bulk earthworks to control groundwater levels across Stage 2 and to
allow for the dissipation of generated pore water pressures. The drain locations are shown on the Woods
Subsoil Drainage as-built plan referenced P24-156-00-1200-AB in Appendix A. The subsoil drain design
details are shown on the Coffey Subsoil Drainage Standard Details drawings ref: AG/007 in Appendix B.

The capacity of the subsoil drains to function as intended should not be reduced or compromised, as blocked
subsoil drainage may, in certain circumstances, have a detrimental effect on site stability.

Where any subsoil drain is intercepted by building or landscaping works it must be reinstated under the
direction of a Chartered Professional Engineer experienced in geomechanics and familiar with the contents of
this report, to ensure the integrity and long-term function of the subsoil drainage system is maintained.
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551 Underfill Drains

Perforated underfill drains were placed in mucked out gully inverts and in gully flanks prior to placement of
Engineered fill to tap groundwater seepage and springs, as required by NZS 4431.

These drains were intended to intercept localised groundwater seepage and springs during earthworks and to
help provide general control over groundwater. These drains require no specific maintenance.

The locations of the underfill drains are shown on Woods drawing P24-156-00-1200-AB and Tetra Tech
Coffey drawings CD-005.1 to 005.3. These drains have been installed beneath the fill areas, which is in
places over 14m deep. As such, no engineering solution is required to bridge these drains where they pass
beneath residential lots, and they are unlikely to be intercepted by future building works.

552 Counterfort Drains

During earthworks construction, one counterfort drain was installed under the direction of Tetra Tech Coffey,
to assist in controlling local groundwater levels and to provide a suitable outlet for the RE603 slope drainage.
The typical trench excavation depth for the counterfort (CF) drain was up to 3m from the undercut ground
level, and a typical width of 600mm. Drainage aggregate used for the counterfort drain was SAP50 scoria.

This drain was extended north through adjoining Subdivision Stage 2 and discharges into a tributary of the
Orewa River at the northern subdivision boundary via a specifically designed outfall structure. The counterfort
drain was generally aligned beneath lot boundaries and constructed with a minimum 1m cap of Engineered
clay fill above the drain.

5.5.3  Flushing of Subsoil Drains

Flush testing of the counterfort drain to confirm its function was undertaken using a water cart connected to
the drain inlet Novaflo. A Tetra Tech Coffey engineer was on-site to observe the flushing operation. The
subsoil drain was successfully flush tested prior to placing the 1m clay cap.

5.6 BEARING CAPACITY

Following the completion of earthworks operations, a series of hand auger boreholes were drilled in
appropriate areas of cut and filled ground to assess representative finished subsurface conditions and hence
evaluate likely foundation options for future residential building development. Our resulting bearing capacity
recommendations are presented in the appended Suitability Statement.

At current subgrade levels, all cut, filled and undisturbed original ground has a geotechnical ultimate bearing
capacity of 300kPa (as required by NZS3604:2011) within the zone of influence of conventional shallow
residential building foundation loads.

Where a geotechnical ultimate bearing capacity greater than 300kPa is required (i.e. outside the limits of NZS
3604:2011, such as when piling is undertaken), site-specific investigation and design of foundations should be
carried out prior to Building Consent application.

It should be noted that NZS 3604 only allows a maximum fill depth of 60mm above finished ground level
across the building platform or a dwelling unless an Engineering design solution is proposed, due to the risk of
induced settlement or instability of the subsoils caused by the weight of the fill.

5.7 EXPANSIVE SOILS

Six sets of Laboratory Expansive Soil Tests were carried out on soil samples retrieved from Lots 66, 68, 70,
66, 132, 135 and 139 (as shown on Tetra Tech Coffey drawing CD/004 in Appendix C).

Testing to assess the Shrink Swell Index (Iss) was carried out in accordance with AS1289 Test 7.1.1 and was
used in conjunction with the advice in Acceptable Solution B1/AS1 of the New Zealand Building Code to
calculate the characteristic surface movement (ys) and expansive soil class.
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All test results are IANZ (International Accreditation New Zealand) endorsed and full details are included in
Appendix C.

Based on the results of laboratory testing, plus our visual and tactile assessment for the soils on site, we have
assessed the AS2870 expansive site class as M (Moderately reactive) or H (Highly reactive) for all residential
lots.

On some expansive clay sites, if cast on-grade floor slab construction takes place during a long dry summer,
exposed building platform soils may dry out and become highly desiccated.

Over time the presence of the floor slab will cause capillary rise of moisture to the underside of the damp
proof course and potentially expansive dry ground may wet up and swell, causing floor slab uplift. The effect
may be very slight in some cases and extreme in others, especially if free water can reach the central
underside of the slab as could occur if any subsoil drainage is discharged beneath the slab or an under-slab
water pipe leaks.

Floor slab uplift usually remains unnoticed in carpeted homes but can cause distress on tile floors and in
garages where cracks are more apparent. It may also rack upper storeys if non-load bearing ground floor
walls are lifted and act as struts. Further, it may cause drainage problems on flat roofed houses where gutter
gradients may be reversed.

Thorough soaking (in the form of low flow sprinklers for an extended period rather than flooding of the surface
with a hose once, is recommended) of the exposed building platform area, a few days before hardfill
placement, can help to reduce the problem. Careful detailing of construction joints in brittle building elements
can also be of benefit. Alternatively, removal and replacement of the desiccated surface layers is
recommended.

It is also recommended that site specific testing is carried out by individual lot owners to ascertain the
expansive site class for each individual lot.

Methods of downgrading the expansive site class (i.e. from Highly to Moderately expansive), such as
saturation of the building platform prior to placement of the floor slab or replacement of surface clay layers
with compacted hardfill, may be appropriate in some circumstances, but should only be performed under the
instruction, supervision and certification of a Chartered Professional Engineer, familiar with the contents of this
report.

5.8 STORMWATER CONTROLS

It is important on all lots that due care is paid to the design and construction of appropriate stormwater
disposal systems. These systems should serve to collect all runoff from roofs, driveways and paved areas,
together with discharges from retaining wall drains and other subsoil drains and should connect directly into
the sealed public stormwater drainage network.

Uncontrolled stormwater discharges onto the ground surface or into soakage pits can cause erosion, scour
and/or instability on sloping land and are not permitted on any of the residential lots.

5.9 SERVICE TRENCHES

As is normal on all subdivisions, construction of foundations within the 45-degree zone of influence from 0.5m
below pipe inverts will require engineering input. The Auckland Council drawing referenced SW22 provided in
Appendix B extracted from Chapter 4 of the Auckland Council Code of Practice for Land Development and
Subdivision, version 3.0, January 2022, depicts bridging requirements for stormwater pipes. Details for water
and wastewater pipes are available in Watercare CoP1, namely WW53 and WW54, which are standard
construction drawings. All aforementioned details are provided in Appendix B.

A number of the lots have public drainage trenches within their boundaries as shown on the Woods
Stormwater and Wastewater as-built plans referenced P24-156-00-3000 to 3004-AB, and P24-156-00-4000 to
4003-AB, respectively, in Appendix A. The resulting limitations are discussed in the following Suitability
Statement.
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5.10 TOPSOIL

Upon completion of the subdivisional works a series of shallow hand auger boreholes were drilled at the
locations of each likely building platform (as shown on Tetra Tech Coffey drawing CD/004 in Appendix B) to
assess indicative topsoil depths on all residential lots.

Depths of topsoil were found to range from 50 to 150mm, however, due to the nature of the method of
investigation, variation in topsoil depths across the lots should be expected.

Site specific findings are presented in the Suitability Statement Summary (Table 5) in Section 6. However, we

strongly recommend that prospective lot purchasers complete their own checks of actual topsoil depths
across their specific lot.

5.11 INCOMPLETE WORKS

As of the date of writing of this report, the following items of construction were outstanding.
e Placement of the Geoweb Erosion Protection on the face of RE602 and RE603.

This will be certified in a future addendum report to be issued to Auckland Council.

5.12 CONTRACTORS WORK
We have relied on the Contractor’s work practices and assume that the works have been carried out in
accordance with:

e The approved Contract drawings and design details;

e The approved Contract specifications;

e Authorised Variations issued during the execution of the works;

e The conditions of Resource, Earthworks and Building Consents where applicable; and

e The relevant Tetra Tech Coffey reports, recommendations, specifications and site instructions.

In addition, we assume that all As-Built information and other details provided to the Client and/or Tetra Tech

Coffey by the Contractor and other consultants are accurate and correct in all aspects.
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6.

STATEMENT OF PROFESSIONAL OPINION AS TO THE
SUITABILITY OF LAND FOR BUILDING DEVELOPMENT

I, Stephen Parkes of Tetra Tech Coffey (NZ) Limited, Auckland, hereby confirm that:

1.

2.

I am a Chartered Professional Engineering Geologist experienced in the field of geotechnical
engineering as defined in Section 1.2.3 of NZS 4404 and was retained by the Owner/Developer as the
Geotechnical Engineer on Stages 2A and 2C within Precinct 6 of the Millwater residential subdivision

The extent of investigations carried out to date are described in the Geotechnical Investigation Report
referenced 773-AKLGE204203-AA, dated 25 July 2017, and the geotechnical design reports referenced
above in Section 2.

The Tonkin and Taylor Geotechnical Completion Report referenced 21854.0034/AHP6Ew.v1, dated
June 2019 provides earthworks certification for the enabling works package, completed at the site prior
to the works detailed within this report.

The conclusions and recommendations of these documents have been re-evaluated as part of the
preparation of this report.

Engineered fill placed as part of the Precinct 6 Stages 2A and 2C construction and shown on the
appended Woods Limited as-built plans, excluding fills placed during enabling earthworks under the
direction of Tonkin & Taylor, is certified herein.

In my professional opinion, not to be construed as a guarantee, | consider that:

a) The completed earthworks give due regard to land, slope and foundation stability considerations
within the residential lots.

As is shown on the appended Woods Limited Final Surface As Built Plan, ref P24-156-00-1000-AB,
areas on some lots have gradients steeper than 1(v) in 4(h) and generally up to 1(v) in 1.5(h)), or
are adjacent to land having such gradients.

Additionally, some sloping areas have geogrid reinforcement whose structural integrity is critical in
maintaining long term slope stability.

Accordingly, limitations to future building by way of designated No Build Zone and Specific Design
Zone (Slope) have been applied as depicted on Tetra Tech Coffey Geotechnical Building Limitation
Zone Plans CD/001-3, dated 20/05/2024, and described as follows:

i. No Build Zone has been applied to portions of Lots 64 to 70 (inclusive) and Lots 130-139
(inclusive) that have geogrid reinforced earth (RE) slopes, and in Lots 69 and 70 where there
is a subsoil drain (more discussion on these areas is provided in Clause (c)). No building and
no earthworks are permitted within the designated No Build Zones as development in these
areas could have a detrimental effect on land stability.

ii. Specific Design Zone —Slope has been applied to portions of Lots 64 to 69 (inclusive), and
Lot 71, and Lots 130 to139 (inclusive) due to the presence of slope gradients of 1(v) in 4(h) to
1(v) in 1.5(h) or adjoining slopes having such gradients.

No building construction and no earthworks (i.e. cut or fills of any depth) should take place
within designated Specific Design Zone (Slope) areas unless endorsed by geotechnical
design of all earthworks, foundations and retaining walls and by construction inspections
undertaken by a Chartered Professional Engineer experienced in geomechanics and who is
familiar with the contents of this report, as such operations may, in certain circumstances,
have detrimental effects on site stability. The endorsing Engineer will need to assess natural
hazards under Section 71(3) of the Building Act 2004, and consider the implications of
temporary (i.e. construction case) and long-term stability conditions and soil creep on the
development proposals, including the impact of surcharge loads from the land above batters,
ancillary structures such as water tanks, effects of services and associated trench backfills
and control of surface water.

This limitation also applies to long term landscaping works and vegetation change, including
any proposed minor cuts either on the batter slopes or at their toes, which are to be retained
by landscaping walls that might not normally require specific engineering input. Risk
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mitigation measures to prevent initiating instability in upslope batters during construction of
these works should also be considered.

Recommended geotechnical parameters for the design of retaining walls within the Specific
Design Zone (Slope) areas are as follows:

Table 4: Suggested Retaining Wall Design Parameters

Effective angle of | Effective Undrained Shear Retained Soil Unit | Retained
Frictional Cohesion, ¢’ Strength, S, of Weight, y (kN/m3) | Soils Type

Resistance, 8’ (°) | (kPa) Foundation Soils
(LGE))

28 0 60 18 Clay

b) A geotechnical ultimate bearing capacity of 300kPa may be assumed for shallow foundation design
on all residential lots in Stages 2A and 2C.

Where a geotechnical ultimate bearing capacity greater than 300kPa is required (i.e. outside the limits
of NZS 3604), further specific site investigation and foundation design should be carried out prior to
Building Consent application.

c) The function of the subsoil drains (including drain outlets), as depicted on the appended Woods
Limited Subsoil Drainage as-built plan referenced P24-156-00-1200-AB, should not be compromised
by any future building development nor landscaping works. Any bored or driven piles should be
positioned to avoid damaging the drains. Where any subsoil drain is intercepted by building
works, it must be reinstated under the direction of a Chartered Professional Engineer to
ensure the long-term function and integrity of the subsoil drainage system is maintained.

i. Additional No Build Zone restrictions have been applied to areas within Lots 69 and 70 to
ensure the counterfort drain present at the toe of the adjoining slope to the west and aligning
parallel with the northern boundary of Lot 70 (see Tetra Tech Coffey drawing CD/005.3 for
drain location), is not damaged by future building or landscaping works. Surface landscaping
works (e.g. paving, fencing, decks) are permitted, but no foundations, retaining walls or
excavations should be carried out in this zone.

d) The backfilling and compaction of the stormwater and wastewater trenches on this subdivision has
where possible, been carried out to appropriate standards having regard for the prevailing ground
conditions and associated compaction induced pipe loadings.

Nevertheless, no building development should take place within the 45° zone of influence
extrapolated from 0.5m beneath drain inverts unless endorsed by a Chartered Professional Engineer
experienced in geomechanics to ensure that lateral stability and differential settlement issue as are
addressed, and that building loads are transferred beyond the influence of the pipe and beyond the
extent of the trench backfill.

Woods as-built plans P24-156-00-3000-AB to 3004-AB and P24-156-00-4000-AB to 4003-AB should
be referred to the locations of public drainage on all lots.

A copy of drawing SW22 extracted from Chapter 4 of Auckland Council Code of Practice of Land
Development and Subdivision is provided in Appendix A for reference. Details pertaining to building
over or adjacent to public wastewater pipes are shown on Watercare drawings, namely WW53 and
WW54, provided in Appendix B.

e) On no account should stormwater be concentrated into pits (including stormwater detention or bio-
retention treatment type pits) near sloping ground or batters or in areas of sandy soils or fractured
rock unless endorsed by specific designs and by construction inspections undertaken by a Chartered
Professional Engineer experienced in geomechanics to ensure that appropriate permanent
impervious lining of the pit is incorporated so that long term infiltration into the surrounding soils is not
increased on account of its potentially adverse impact on local and global stability.

f) The assessed AS2870 Expansive Site Class is M (moderately reactive) for Lots 64-71 (inclusive) and
Lots 130-138 (inclusive), and H (Highly Reactive) for Lot 139. It is recommended that site specific
testing is carried out by individual lot owners to ascertain the expansive site Class on each individual
lot.
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g) The seismic site subsoil category on all residential lots is assessed to be Class C (shallow soil site) in
accordance with NZS1170.5

h) Subject to the geotechnical limitations, recommendations and expansive soil assessments associated
with Section 6, Items 4(a), 4(b), 4(c), 4(d), 4(e), 4(f), and 4(g) above:

i) The cut, filled and undisturbed original ground with residential lot boundaries is generally suitable
for residential buildings constructed in accordance with NZS 3604:2011 (that incorporate specific
foundation and associated structural design considering the expansive soils site class) and
related documents.

i) On all lots in Stage 2A and 2C, shallow foundation design may be carried out in accordance with
AS2870 (Class M or Class H), or alternatively, a specific foundation and structural design may be
undertaken for NZS3604 type foundations by a Chartered Professional Engineer who should
allow for expansive soil effects in the design. In this latter case, the minimum foundation
embedment depth below cleared ground level may be ascertained from Table 7.4A or 7.4B in
Amendment 19 to the Acceptable Solutions and Verification Methods to Clause B1 Structure of
the New Zealand Building Code, dated 28 November 2019.

Table 5 below summarises the status of each residential lot covered by this Suitability Statement.

7. LIMITATIONS

The professional opinion contained within this report is furnished to Auckland Council and WFH Properties

Limited for their purposes alone on the express condition that it will not be relied upon by any other person.
Prospective purchasers should satisfy themselves as to any specific conditions pertaining to their particular
land interest.

This opinion does not remove the necessity for the normal inspection of ground conditions and the design of
foundations as would be made under all normal conditions.

For and on behalf of Tetra Tech Coffey

Prepared by:

. 2t

Fernanda Soto Stephen Parkes
Engineering Geologist Associate Engineering Geologist
MSc Geology CMENg.NZ, PEngGeol

Reviewed and Authorised by:

y 7

Peter Bosselman
Senior Principal
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Table 5: Suitability Statement Summary

Lot # Comments

Indicative
Topsoil

Depth (mm)

Ultimate
Bearing
Capacity

AS2870
Expansive
Site Class

64 No Build Zone limitations apply (refer to Clause 6.4(a)
(1))
Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

65 No Build Zone limitations apply (refer to Clause 6.4(a)
(i)
Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

66 No Build Zone limitations apply (refer to Clause 6.4(a)
(i)
Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEng design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

50

50

100

300

300

300
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67

68

69

No Build Zone limitations apply (refer to Clause 6.4(a) 150 300
(i)

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Protection of the function of subsoil drains required
(refer to Clause (6.4(c))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEng design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 200 300
(1))

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEng design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 200 300
(i) and 6.4(c) (i)

Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Protection of the function of subsoil drains required
(refer to Clause (6.4(c))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPENg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.
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70 No Build Zone limitations apply (refer to Clause 6.4(a)
(i) and 6.4(c) (i)

Protection of the function of subsoil drains required
(refer to Clause (6.4(c))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

71 Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Protection of the function of subsoil drains required
(refer to Clause (6.4(c))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPENg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

130 No Build Zone limitations apply (refer to Clause 6.4(a)
(i)
Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEng design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

131 No Build Zone limitations apply (refer to Clause 6.4(a)
(1))
Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

50

100

100

100

300

300

300

300
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132

133

134

Protection of the function of subsoil drains required
(refer to Clause (6.4(c))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 100 300
(1))

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 100 300
(i)

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPENg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 50 300
(i)

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)
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Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 100 300
(i) and 6.4(c) (i))

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Protection of the function of subsoil drains required
(refer to Clause (6.4(c))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 150 300
(i)

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEng design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

No Build Zone limitations apply (refer to Clause 6.4(a) 50 300
(i)

Specific Design Zone (Slope) limitations apply (refer

to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)
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The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

138 No Build Zone limitations apply (refer to Clause 6.4(a) 50 300
(1))
Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEnNg design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class M NZS 3604 type strip of
pad foundations.

139 No Build Zone limitations apply (refer to Clause 6.4(a) 50 300
(i) and 6.4(c) (i)

Specific Design Zone (Slope) limitations apply (refer
to Clause 6.4(a) (ii))

Protection of the function of subsoil drains required
(refer to Clause (6.4(c))

Sewer/Stormwater line limitations apply (refer to
Clause 6.4(d)

Care required with Stormwater disposal (refer to
Clause 6.4(e)

The NZS1170.5 Seismic Site Subsoil Class is
assessed to be Class C (refer to Clause 6.4(g))

Elsewhere, AS 2870 foundation design or specific
CPEng design with minimum footing depth in
accordance with Amendment 19 to section B1 of the
NZ Building Code, for Class H NZS 3604 type strip of
pad foundations.
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SOLELY USED AS THE BASE DATA FOR THE PURPOSES OF 224C
APPLICATION TO COUNCIL. WFH PROPERTIES LIMITED AND WOOD
AND PARTNERS CONSULTANTS ACCEPT NO RESPONSIBILITY FOR
ANY BUILDING DESIGN OR CONSTRUCTION WORK BASED ON THIS
DRAWING FILE.

DISCLAIMER:
SUBSOIL DRAINS ARE INDICTIVE ONLY. IT IS OWNERS

RESPONSIBILITY TO LOCATE AND PROTECT ALL SUBSOIL DRAINAGE.
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NOTES
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2. BOUNDARIES SUBJECT TO FINAL SURVEY
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2
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5
WEST PRECINCT 6 - £
STAGE 2A & 2C E
=
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SHEET 4 OF 4 g
z
s
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STATUS AS-BUILT REV |Z
SCALE 1:500 @ A3 5 5
COUNCIL | AUCKLAND COUNCIL s
o
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DISCLAIMER:

THE INFORMATION PORTRAYED ON THIS PLAN IS INTENDED TO BE
SOLELY USED AS THE BASE DATA FOR THE PURPOSES OF 224C
APPLICATION TO COUNCIL. WFH PROPERTIES LIMITED AND WOOD
AND PARTNERS CONSULTANTS ACCEPT NO RESPONSIBILITY FOR
ANY BUILDING DESIGN OR CONSTRUCTION WORK BASED ON THIS
DRAWING FILE.
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SCHEDULE OF COORDINATES

STORMWATER LOT CONNECTIONS

(W)

WOODS

E8T.1970

LEGEND

EXISTING STORMWATER MANHOLE
EXISTING STORMWATER CESSPIT =

EXISTING STORMWATER

LOT BOUNDARIES

LoT EASTING NORTHING
LOT 64 1748998.60 5948898.30
LOT 65 1748980.57 5948901.00
LOT 66 1748968.30 5948902.23
LOT 67 1748949.99 5948911.16
LOT 68 1748937.70 5948922.38
LOT 69 1748930.99 5948934.55
LOT 70 1748927.25 5948951.56
LOT 71 1748927.04 5948965.00

LOT 130 1749195.79 5948867.57
LOT 131 1749175.40 5948865.85
LOT 132 1749164.22 5948864.31
LOT 133 1749151.99 5948864.42
LOT 134 1749136.51 5948862.22
LOT 135 1749118.56 5948867.58
LOT 136 1749100.89 5948870.60
LOT 137 1749083.30 5948875.32
LOT 138 1749069.81 5948879.30
LOT 139 1749054.57 5948884.22

\

—

STAGE BOUNDARY — — —
EXISTING LOT BOUNDARIES
FUTURE LOT BOUNDARIES —_— e — —
NOTES
1. EXISTING STORMWATER CONSTRUCTED UNDER
APPROVED EPA: ENG60362263.
2. COORDINATES (X,Y) ARE IN TERMS OF NZTM ON
NZGD2000.
3. LEVELS (Z) ARE IN TERMS OF AUCKLAND VERTICAL

DATUM 1946 (MSL) LINZ DATUM.
4. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY
AND LINZ APPROVAL.

5. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY DATA AND
CONTRACTOR RECEIVED DATA.

6. ALL PRIVATE LOT CONNECTIONS ARE 100mm@ uPVC
SN16.

7. LOT CONNECTION LENGTHS ARE 2D LENGTHS
CALCULATED FROM CONTRACTOR DATA WHERE THE
LOT CONNECTION ENTERS THE MAIN LINE TO ITS
TERMINATION COORDINATE WITHIN THE LOT.

8. ALL PIPE DIAMETERS ARE INTERNAL AND SHOWN IN
MILLIMETERS UNLESS OTHERWISE SPECIFIED.

REVISION DETAILS BY DATE
1 | FOR INFORMATION SM | 05/07/24
2 | STAGE NAMES UPDATED RT | 12/07/24

SURVEYED | WOODS BUILDING B, LEVEL 1

DESIGNED | WOODS | 8 NUGENT ST, GRAFTON,

DRAWN RT AUCKLAND 1023
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APPROVED SM WOODS.CO.NZ

WFH®

PROPERTIES

MILLWATER OREWA
WEST PRECINCT 6 -
STAGE 2A & 2C

STORMWATER ASBUILT PLAN
SHEET 1 OF 5
OVERALL LAYOUT PLAN

STATUS FOR INFORMATION REV
SCALE 1:1000 @ A3 5
COUNCIL | AUCKLAND COUNCIL

DWGNO | P24-156-00-3000-AB

Plot Date: 3:39:57 pm,12 July 2024, RYANT
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THE INFORMATION PORTRAYED ON THIS PLAN IS INTENDED TO BE 1748960 42mE - '%750/ STATUS FOR INFORMATION REV
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SOLELY USED AS THE BASE DATA FOR THE PURPOSES OF 224C
APPLICATION TO COUNCIL. WFH PROPERTIES LIMITED AND WOOD 5948908.88mN —~— 7 | SCALE 1:300 @ A3 >
AND PARTNERS CONSULTANTS ACCEPT NO RESPONSIBILITY FOR COUNCIL AUCKLAND COUNCIL
ANY BUILDING DESIGN OR CONSTRUCTION WORK BASED ON THIS
DRAWING FILE.
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SOLELY USED AS THE BASE DATA FOR THE PURPOSES OF 224C
APPLICATION TO COUNCIL. WFH PROPERTIES LIMITED AND WOOD SCALE 1:300 @ A3 5
AND PARTNERS CONSULTANTS ACCEPT NO RESPONSIBILITY FOR
ANY BUILDING DESIGN OR CONSTRUCTION WORK BASED ON THIS COUNCIL AUCKLAND COUNCIL
DRAWING FILE.
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APPLICATION TO COUNCIL. WFH PROPERTIES LIMITED AND WOOD SCALE 1:300 @ A3 >
AND PARTNERS CONSULTANTS ACCEPT NO RESPONSIBILITY FOR
ANY BUILDING DESIGN OR CONSTRUCTION WORK BASED ON THIS COUNCIL AUCKLAND COUNCIL
DRAWING FILE.
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DISCLAIMER:

THE INFORMATION PORTRAYED ON THIS PLAN IS INTENDED TO BE
SOLELY USED AS THE BASE DATA FOR THE PURPOSES OF 224C
APPLICATION TO COUNCIL. WFH PROPERTIES LIMITED AND WOOD
AND PARTNERS CONSULTANTS ACCEPT NO RESPONSIBILITY FOR
ANY BUILDING DESIGN OR CONSTRUCTION WORK BASED ON THIS
DRAWING FILE.
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~ NS SCHEDULE OF COORDINATES
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2. COORDINATES (X,Y) ARE IN TERMS OF NZTM ON
NZGD2000.

3. LEVELS (Z) ARE IN TERMS OF AUCKLAND VERTICAL
DATUM 1946 (MSL) LINZ DATUM.

4. LOT BOUNDARIES ARE SUBJECT TO FINAL SURVEY AND
LINZ APPROVAL.

5. ASBUILT DATA HAS BEEN SOURCED FROM A
COMBINATION OF WOODS SURVEY DATA AND
CONTRACTOR RECEIVED DATA.

6. ALL PRIVATE LOT CONNECTIONS ARE 100mm@ uPVC
SN16.
7. ALL PIPE DIAMETERS ARE INTERNAL AND SHOWN IN
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™~ SAP50 SCORIA < (OR APPROVED EQUIVALENT)
™ SAP50 SCORIA
&‘\160mm (0] G*\160mm [0}
1 HI WAY GRADE NOVAFLO HI WAY GRADE NOVAFLO
—] j=— 600mm —] f=— 600mm
CF DRAIN DETAIL 1 CF DRAIN DETAIL 2
SCALE:1:75 SCALE:1:75
ENGINEERED
CLAY FILL
A NATURAL
* AN SURFACE BENCHED OUT AT TOP TO
ENGINEERED N WIDTH OF COMPACTOR
CLAY FILL S BIDIM A19 GEOTEXTILE
2 (OR APPROVED EQUIVALENT)
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G S
L \2x160mm (%) ®

600mm ——m=] f-— HI WAY GRADE NOVAFLO

UNDERFILL DRAIN STANDARD DETAIL

*»j MIN 1.5m  |=—

\BIDIM A19 GEOTEXTILE
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|~ SAP50 SCORIA

2x160mm @
HI WAY GRADE NOVAFLO
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COLLECTOR DRAIN DETAIL

i FGL

im
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\\ ENGINEERED
\ CLAY FILL
BIDIM A19

GEOTEXTILE

(OR APPROVED
EQUIVALENT)

™ SAP50 SCORIA

NO NOVAFLO PIPE
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/ TO NEAREST
BLANKET
DRAINAGE
AT 3% GRADE

7; f=— 600mm

ENGINEER ON SITE (MUST

DEPTH OF SCORIA TO BE
CONFIRMED BY GEOTECHNICAL
PENETRATE BASE OF INSTABILITY)

CF DRAIN DETAIL 4
SCALE:1:75

TYPE 1&2 RIP RAP SET IN CONCRETE
AROUND WINGWALL
I CONCRETE WINGWALL

\<WITH GRILL

160mm @ HEAVY/
WALL PVC PIPE BIDUM A39

(OR EQUIVALENT)

SHEARKEY OUTLET DETAIL
SCALE:1:150

TYPE 1&2 RIP RAP SET IN CONCRETE
AROUND WINGWALL
i CONCRETE WINGWALL

\<WITH GRILL

300mm @ PE PIPE BIDUM A39

(OR EQUIVALENT)

UNDERFILL OUTLET DETAIL
SCALE:1:150

10mmTHICK GLAV STEEL
GRILL FIXED ONTO WINGWALL

SCALE:1:75 SCALE:1:75
WINGWALL GRILL DETAIL
SCALE:1:150
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600mm LONG MIN HD
16mm RE BAR AT 1m
SPACING
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ENGINEERED FILL UNDERCUT KEY|
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RE SLOPE - TYPE 2 UNDERCUT KEY DETAIL
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5.5m WIDE

)

DESIGN SURFACE

Y

300mm HIGH TOPSOIL BUND BEHIND CREST

300mm WIDE SAP50
SCORIA BLANKET DRAIN

ENGINEERED SLOPE FILL
e  MATERIAL - REFER TO PRECINCT 6 EARTHWORKS SPECIFICATION
e  SITE WON RESIDUAL CLAY SOILS APPROVED BY GEOTECHNICAL ENGINEER
e NO ORGANIC SOILS OR UNSUITABLES TO BE BLENDED

e  GEOTECHNICAL ENGINEER MUST BE NOTIFIED OF APPLICATION RATE OF ANY
LIME OR CEMENT STABILISATION OF THE FILL MATERIAL PRIOR TO USE.

GENERAL NOTES:

1. GEOGRID TO BE PLACED FLAT OR WITH 1 FALL TO REAR OF WALL.
GRID SHOULD BE FREE OF WRINKLES AND LIGHTLY TENSIONED
PRIOR TO AND DURING PLACEMENT OF FILL

2. RUBBER TYPED VEHICLES MAY PASS OVER THE GRID AT LOW
SPEEDS. A MINIMUM OF 150MM OF FILL SHALL BE PLACED ON THE
GRID PRIOR TO TRAFFICKING BY TRACKED VEHICLES. EXTRA CARE
MUST BE TAKEN WHEN USING SHEEPSFOOT TYPE COMPACTORS TO
ENSURE THE GRID IS NOT DAMAGED DURING COMPACTION.

3. GRID LAYER MUST BE CONTINUOUS OVER THE DESIGN EMBEDMENT
LENGTH. NO JOINS ARE PERMITTED PARALLEL TO THE FACE. LAPS
PERPENDICULAR TO THE FACE ARE TO OVERLAP BY 100MM.

4. SUBSOIL DRAINS TO MAINTAIN CONTINUOUS FALL OF A MINIMUM
OF 8% TO THE OUTLET. CONNECTION TO STORMWATER MANHOLE
TO COMPRISE OF A SOLID 100MM PVC CONNECTION.

CONSTRUCTION OBSERVATION HOLD POINT

GEOWEB EROSION PROTECTION 1
AND TOPSOIL ON FACE MAX GRADIENT
1 &
_________________ BIDIM A19 GEOTEXTILE 15

(OR APPROVED EQUIVALENT)

TENSAR TGSG2020 OR SS20 GEOGRID REINFORCEMENT
(OR APPROVED EQUIVALENT)

6.0m MAX. HEIGHT

PLANTING BY OTHERS

—— 2°-3°FALL "

160mm ¢ HIWAY GRADE PERFORATED NOVAFLO
OUTLET LOCATION TO BE CONFIRMED ON SITE
BY COFFEY PRIOR TO CONSTRUCTION

1. DRAINAGE INSTALLATION PRIOR TO BACKFILL;

2. GRID LAYER PLACEMENT;

3. COMPACTION TEST FREQUENCY OF 1 TEST PER METRE;

4. CONNECTION OF DRAINAGE TO PUBLIC STORMWATER NETWORK;
5.PLACEMENT OF TOP SOIL AND GEOWEB.

FILL BATTER DETAIL FOR RE 600, 601, 602 AND 603
MAX BATTER HEIGHT 6m MAX BATTER GRADIENT 1V:1.5H

revision

no. description drawn |approved| date
A | ORIGINAL ISSUE RZ SP 18/07/2019
B | UPDATED AFTER AMENDMENTS TO DESIGN Rz AC 26/02/2020
C | FOR CONSTRUCTION Rz SP 18/06/2020
D | DESIGN CHANGE SP SP 14/06/2022

FOR CONSTRUCTION
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project:
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SCALE 1:50  (A3) METRES CO ey title:
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ENGINEERED SLOPE FILL |_|_||:\ _______

MATERIAL - REFER TO PRECINCT 6 EARTHWORKS SPECIFICATION I_I_IE\

SITE WON RESIDUAL CLAY SOILS APPROVED BY GEOTECHNICAL ENGINEER |_|_\ _________

NO ORGANIC SOILS OR UNSUITABLES TO BE BLENDED & '—b_\

GEOTECHNICAL ENGINEER MUST BE NOTIFIED OF APPLICATION RATE OF ANY
LIME OR CEMENT STABILISATION OF THE FILL MATERIAL PRIOR TO USE.

160mm ¢ HIWAY GRADE PERFORATED NOVAFLO
OUTLET LOCATION TO BE CONFIRMED ON SITE
BY COFFEY PRIOR TO CONSTRUCTION

6.0m MAX. HEIGHT

revision

ENGINEERED FILL SB?QEEE:%JF%
GENERAL NOTES:

1. GEOGRID TO BE PLACED FLAT OR WITH 1 FALL TO REAR OF WALL. CUT KEY BASE WIDTH

GRID SHOULD BE FREE OF WRINKLES AND LIGHTLY TENSIONED 3m MIN =

PRIOR TO AND DURING PLACEMENT OF FILL CONSTRUCTION OBSERVATION HOLD POINT °
2. RUBBER TYPED VEHICLES MAY PASS OVER THE GRID AT LOW 1. DRAINAGE INSTALLATION PRIOR TO BACKFILL;

SPEEDS. A MINIMUM OF 150MM OF FILL SHALL BE PLACED ON THE 20 3° FALL

GRID PRIOR TO TRAFFICKING BY TRACKED VEHICLES. EXTRA CARE 2. GRID LAYER PLACEMENT;

MUST BE TAKEN WHEN USING SHEEPSFOOT TYPE COMPACTORS TO 3. COMPACTION TEST FREQUENCY OF 1 TEST PER METRE;

ENSURE THE GRID IS NOT DAMAGED DURING COMPACTION.

4. CONNECTION OF DRAINAGE TO PUBLIC STORMWATER NETWORK;

3. GRID LAYER MUST BE CONTINUOUS OVER THE DESIGN EMBEDMENT

LENGTH. NO JOINS ARE PERMITTED PARALLEL TO THE FACE. LAPS 5. PLACEMENT OF TOP SOIL AND GEOWEB.

PERPENDICULAR TO THE FACE ARE TO OVERLAP BY 100MM.
4. SUBSOIL DRAINS TO MAINTAIN CONTINUOUS FALL OF A MINIMUM

OF 8% TO THE OUTLET. CONNECTION TO STORMWATER MANHOLE CUT BATTER DETAIL FOR RE 600,601, 602 AND 603

TO COMPRISE OF A SOLID 100MM PVC CONNECTION.

MAX BATTER HEIGHT 6m MAX BATTER GRADIENT 1V:1.5H
FOR CONSTRUCTION
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GENERAL NOTES:

1.

THE INFORMATION ON THIS PAGE IS INTENDED TO SHOW
EXAMPLES OF TYPICAL SCENARIOS AND SHALL BE USED FOR
GENERAL GUIDANCE PURPOSES ONLY. SIGNIFICANT VARIATIONS ON
A SITE-BY-SITE BASIS ARE TO BE EXPECTED AND IT IS IN NO
WAY IMPLIED THAT MEETING ANY OF THESE REQUIREMENTS WILL
GUARANTEE APPROVAL.

2. WHERE CONSTRUCTION WORKS ARE PROPOSED IN THE VICINITY
OF EXISTING PUBLIC STORMWATER ASSETS, ANY NECESSARY
MEASURES TO PROTECT SUCH ASSETS SHALL BE IMPLEMENTED,
IN ACCORDANCE WITH SECTION 4.3.23 OF THE SWCoP.
3. REQUIREMENTS FOR FOUNDATION DESIGN, ETC. APPLY TO BOTH
BUILDING ABOVE BUILDING ABOVE SIDES OF THE PIPE.
4. NO DRIVEN PILES ARE PERMITTED WITHIN 10m OF BRICK
G W T T o O VT T T STORMIATER STRUCIURES, OF WIHN Sm OF AL CTHER
INFLUENCE THE STRUCTURE INFLUENCE THE STRUCTURE '
SHALL BE SELF—SUPPORTING SHALL BE SELF—SUPPORTING 5. SPECIFIC APPROVAL IS REQUIRED FROM AUCKLAND COUNCIL FOR
AND SPAN BETWEEN PILES. FINISHED AND SPAN BETWEEN PILES. FINISHED DRIVEN PILES IN PARTIALLY DRILLED HOLES, WITHIN THE
SURFACE SURFACE 5m—10m ZONE.
LEVEL LEVEL 6. PILES THAT MAY BE REQUIRED TO RESIST HORIZONTAL FORCES
WILL REQUIRE SPECIFIC DESIGN.
A SN K SN 7. PILE/FOOTING LOCATION POINT MUST BE BELOW 45' "ZONE OF
/ / Y INFLUENCE”.
UNDERSIDE OF 2 UNDERSIDE OF T // ALL MANHOLES SHALL HAVE 24 HOURS UNOBSTRUCTED ACCESS.
BRIDGING BEAM = DRILLED PILE BRIDGING BEAM = N DRILLED PILE £ / MANHOLES IN BASEMENTS, OR IN LOCATIONS WHERE SUFFICIENT
S / o N / = y CLEARANCE IS UNAVAILABLE, ARE NOT PERMITTED.
o o o
= = = / 10. ALL PIPE 'WORK OVER' WILL REQUIRE SPECIFIC APPROVAL BY
STORMWATER L] N STORMWATER - - AUCKLAND COUNCIL.
PIPE b PIPE A% 11. REFER TO SECTION 4.3.23 OF THE SWCOP FOR PIPE 'WORK
'(g‘F';rl;.ENCE LINE = N '(g‘F';rg.ENCE LINE Z N / !z OVER' REQUIREMENTS.
= N s = \\ // = 12. FOR MANHOLES GREATER THAN 4m DEEP OR LARGER THAN
8 5/ 72 8 5% Y 8 1200mm DIA. SPECIFIC DESIGN (INCLUDING CLEARANCE
=1 U Y NI~/ g = L YN sl ] =1 REQUIREMENTS) IS REQUIRED.
13. SPECIFIC APPROVAL FROM COUNCIL IS REQUIRED FOR WORKS
WITHIN 10 METERS OF A RISING MAIN.
1000 MIN, 1000 MIN, 1000 MIN, 14, WORKS OVER RISING MAIN IS NOT ALLOWED.
5m MIN. CLEARANCE
PROPOSED TO ANY OVERHANGING ADJACENT
7/ BUILDING STRUCTURE ABOVE — =4  BUILDING \Y
b b
'WORKS CLOSE’ NOTES: WORKS OVER NOTES: o N
.ZMm .
1. OUTSIDE ZONE OF INFLUENCE, NORMAL FOUNDATION . OUTSIDE ZONE OF INFLUENCE, NORMAL FOUNDATION REQUIREMENTS APPLY. ,
REQUIREMENTS APPLY. 2. THE DETAIL APPLIES TO STORMWATER PIPES < 375mm NOMINAL DIAMETER JF FLOOR FLOOR
2. SPECIFIC APPROVAL IS REQUIRED FROM AUCKLAND COUNCIL IF AND < 2.0m DEPTH TO INVERT. LGS — oL
WORKS ARE ADJACENT TO PIPES LARGER THAN 375mm 3. WORKS OVER PIPES LARGER THAN 375mm NOMINAL DIAMETER IS NOT IVIRIIRIV IRV %
INTERNAL DIAMETER, OR GREATER THAN 2.0m DEEP. ALLOWED / o N
: 1.0m MIN .0m MIN.
3. BUILDING SHALL BE OUTSIDE ALL OVERLAND FLOW PATHS AND DRILLED
B T 455 o L A o 4, Ekgs SHALL BE CONSTRUCTED TO A DEPTH OF 1.0m BELOW INFLUENCE PILE
FOR FURTHER DETAILS. : —— —A- ORILLED /—N—
5. BRIDGING IS NOT ALLOWED OVER PIPES WHERE CLEAR VERTICAL SEPARATION
4. PILES SHALL BE CONSTRUCTED TO A DEPTH OF 1.0m BELOW DISTANCE FROM TOP OF PIPE TO UNDERSIDE OF BRIDGING BEAM IS LESS PILE
INFLUENCE LINE. THAN 1.0m.
ORIGINAL SCALE A3
STORMWATER CODE OF PRACTICE AUCKLAND COUNGIIL ENVIRONMENTAL—-SW S8, e N T
STANDARD DETAILS DRAWING SET ISHEET
REVISION: 3 STORMWATER PIPE AND MANHOLE CONSTRUCTION CLEARANCE REQUIREMENTS Auckland&{k. SWCoP 1 0F 1
REV DATE: 17 JANUARY 2022 COunCI| Q» DRAWING No. REV
CAD FILENAVE: AC—STD-CWa2.DWG MANHOLES NEAR WORKS AND WORKS CLOSE TO, OR OVER, PIPES W22 5




Foundation floor or
ground floor beam

+ + Minimum Pile Clearances
| | Sewer Depth Sewer Depth Sewer Depth
Type of < 3m 3m—5m >5m
b Sewer
a b a b a b
Local
a a Wastewater m 0.6m m 0.6m 1.5m 0.6m
Network
Transmission
(Trunk) Sewer m im 2m im 3m 1.5m
Drilled  pile Drilled pile
(Refer to Ww27)
PIPE _CONSTRUCTION CLEARANCE
FOR BRIDGING OPTIONS
¢A§
Proposed Building
or Structure
ﬂ Deck
\
|
el H*Refer Note 7 for
0 E | vertical clearance
i to manhole
\
Manhole —=] m
O Min.
MANHOLE CONSTRUCTION CLEARANCE
NOTES:
1. Locate sewer to survey accuracy or by hand piloting.
2. No driven piles within 5m of a sewer or 10m of brick sewer.
3. All manholes shall have 24 hrs unobstructed access.
4. No construction shall occur above a manhole or within
tolerances ‘a’ or ‘b’ in table above.
5. Pressure mains shall not be built over.
6. Brick or poor condition wastewater pipe shall not
be built over. Bridging options must be approved.
7. Vertical clearance from the top of the chamber shall be
5m Min. over the full width of the chamber.
o:\,,,\ EGCADFI \ 2017 \ WATER & WASTEWATER NETWORK STD DWGS \ 2010070.044D .DWG
2 SCALE: N.T.S.
Wekercare PIPE AND MANHOLE ISSUE DATE: 04-12-2017
et ranin e CONSTRUCTION CLEARANCE DWG No. 2010070.044D
ET:"‘?”“’FWC’;”L‘ s ReFERENCE No. WW 26




Foundation pile
in predrilled hole.

Foundation pile
driven into ground.
Hole may be
partially drilled.

Strip footing
Foundation Slab or pad
at least 600mm J
above the sewer r
[
| [
% Foundation Slab .
R S —+—JI pE
1] : : 7/ Approved
N ) “ zone
8 38°5 . I 7
Clo 0 4 < /
Qo )
=952 |
°e s Ignore skin . | /i/\
o <[> 5 friction on " /|/ ’\
Vel o pile above . R
45 line . L_ \
/0 e———-
Prohibited : 5
zone ap )
/ a
J/ . <| |Predrilled Driven pile
/ 3 ‘| |approved approved
4 X ‘ zone < zone
/ ¢ a4 <4 a Q
T / a
e[ {
E|= AN
Sls 7
3|8 4
m / o
/ 45" (See Note 4) Pile location
4 point, below
45" zone of
Min. Clearance 1.0m influence at
points ‘a’
4/ Min. Clearance 5m
Horizontal distances
are from outside
face of pipe
NOTES:
1. No driven piles are permitted within 10m of brick Sewers, or within
5m of all other sewers.
2. Piles that are required to resist horizontal forces will require specific design.
3. Pile/Footing location point must be below 45 zone of influence.
4. Zon