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Land Information Memorandum

This Land Information Memorandum has been prepared for:

Applicant Bower Real Estate

Client K Steward & A Burr

Property Address 16 Okataina Street
Tauranga

Legal Description Lot 2 DP 514907

1/2 Share of Lot 3 DP 514907
1/4 Share of Lot 973 DP 507200

Application Date 2 April 2026

This Land Information Memorandum has been prepared for the purposes of Part 6 of the Local
Government Official Information and Meetings Act 1987. It is based on a search of Council records
only. Additional information relevant to the property may be held on Council’s property file or within
other Council systems; however, is not included in this Land Information Memorandum. There may
be other information relating to the land which is unknown to Council. The Council has not
undertaken any inspection of the land or any building on it for the purpose of preparing this Land
Information Memorandum. The applicant is solely responsible for ensuring that the land is suitable
for a particular purpose. This Land Information Memorandum has been prepared for the applicant
only. The Council accepts no responsibility or liability for any use of this report by third parties or for
any reliance placed on its contents by persons other than the applicant. This Land Information
Memorandum is valid only if reproduced in full and applies only as at the date of issue.

It is recommended that the Certificate/Record of Title, which is not held by Council, be searched by
the purchaser.
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Services Information

Land information which is likely to be relevant includes information on private and public stormwater,
water and sewer details. Please refer to the appropriate authorities for further information about
network utility services.

Service Record

Service Print Attached Yes

Method of Sewer Disposal To Public Sewer
Existing Method of Stormwater Disposal To Connection
Drinking Water Supplied to the Land Yes

Drinking Water Supplier Is:

(1)

Owner of the Land; or No Information Available

(i) Tauranga City Council [Water Supply Authority
Unit (WSA)]; or

(iii) Another Networked Supplier

Any Information Notified under Section 206(1) Water

Yes

No Information Available

No Information Available

Services Act 2021

Note:

Please note that the existence of a watermain along a property frontage does not necessarily
mean that a connection is available. This may need to be provided at the applicant’s
expense.

2. If the land is supplied with drinking water by Tauranga City Council as a Water Supply
Authority, any conditions (generally set out in Tauranga City Council’'s Supply of Water Bylaw
2019 applicable to that supply are included in this Land Information Memorandum.

3. If the land is supplied with drinking water by a networked supplier other than the WSA, any
conditions that are applicable to that supply are included in this Land Information
Memorandum.

4. If the land is supplied with drinking water by the owner of the land, any information Council
has about the supply is included in this Land Information Memorandum.

5. Any information notified to the territorial authority by a drinking-water supplier under Section
206(1) Water Services Act 2021 is included in this Land Information Memorandum.

6.

Water services legislation is transitioning from the Water Services Act 2021 to the local
Government (Water Services) Act 2025 and associated amendments. Some information in
this Land Information Memorandum may reflect the previous legislative framework and may
be subject to change or reinterpretation under the new Act.


https://www.tauranga.govt.nz/Portals/0/data/council/bylaws/files/supply_water.pdf
https://www.tauranga.govt.nz/Portals/0/data/council/bylaws/files/supply_water.pdf

Rating and Valuation Details

Tauranga City Council rates are billed twice a year on the last business day of August and February.
Unpaid rates for each instalment will incur a 10% penalty.

The valuation details below are based on a revision date of 1 May 2023. This has been used to
assess the rates for Council’s financial year beginning 1 July 2025.

Further information on property valuations can be found on Council’s website at the following link:
Property valuations - Tauranga City Council.

Valuation Details

Valuation Reference 06862 046 32
Capital Value $955,000
Land Value $455,000
Improvement Value $500,000

Rating Details

Current Annual Rates $4,110.18

Balance Owing $Nil

Water Meter Details

Water Meter On Property Yes
Meter Type Individual Meter
Water Rates Owing $83.46

A separate account is issued for water metered properties. Residential meters are read every three
months. Commercial/Industrial meters vary depending on use.

Note:

Council’'s Water Supply Bylaw requires a final water meter reading to be undertaken when a property
is sold.


https://www.tauranga.govt.nz/living/property-and-rates/property-valuations
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Infrastructure Funding and Financing (IFF)
Levy Details

The IFF levy (under the Infrastructure Funding and Financing (Western Bay of Plenty Transport
System Plan Levy) Order 2022) is payable for a period of 30 years from 1 July 2024 to 30 June 2054.
The method for assessing the liability for an IFF levy on the property is set out in the 2022 Order.
The annual levy (as calculated under the 2022 Order) is allocated across the levy area with 50% of
the overall levy coming from commercial and industrial properties and 50% coming from residential
properties and with the IFF levy on the property being based on the capital value of the property.
Further information on the levy is available at the following link: Infrastructure Levy - Tauranga City
Council.

IFF Levy Details

Current Annual IFF Levy $86.98

Balance Owing $Nil


https://www.tauranga.govt.nz/services/property-and-rates/iff-levies/infrastructure-funding-and-financing-levy-transport-system-plan
https://www.tauranga.govt.nz/services/property-and-rates/iff-levies/infrastructure-funding-and-financing-levy-transport-system-plan

Building Information

This information is sourced from Council records and may not reflect the situation on site if work has
been undertaken without consent or has been undertaken and was exempt from consent.

This Land Information Memorandum provides a summary of key building-related information and
does not include all documents held by Council. It is recommended that the property file is viewed
together with this Land Information Memorandum to satisfy any due diligence requirements. The
property file may be ordered at the following link: Order a LIM or Property File.

Building Permits and Consents: Information related to Permits (issued prior to 1993) and Consents
(issued after 1 January 1993) is listed below. Plans and other associated documents, where held by
Council, are available on the property file. Where Council holds an as-built drainage plan, it will be
attached to the building appendix of this Land Information Memorandum.

Solid Fuel Heaters: It is important that any solid fuel heater has been legally installed, either as part
of the original dwelling or by way of a separate permit/consent.

Granny Flats: From 15 January 2026, a small standalone dwelling may be constructed without a
building consent, if all exemption conditions are met under Schedule 1A of the Building Act 2004.
Further information is available at the following link: Guidelines on Building a Granny Flat.

Permits and Consents

Building Consents
Date Issued Description of Work BC Number CCC Issued

18/12/18 New Dwelling. 3 Bedrooms, 2 Bathrooms, 182234 Yes
Double Garage

Compliance Schedule N/A

Requisitions None


https://payment.tauranga.govt.nz/Online-payments/Order-a-lim-or-property-file
https://www.tauranga.govt.nz/building-and-development/building-and-renovations/types-of-building-projects/guidelines-on-building-a-granny-flat

City Planning
The Operative Tauranga City Plan

The Tauranga City Plan provides the rules for how people can build or develop the land they own in
our city. This can be land that is residential, commercial, industrial etc. The City Plan covers all
subdivision, land use and development, how and where the city grows, how infrastructure is located
and how natural and physical resources are managed. It is the blueprint by which any development in
Tauranga is managed. It also includes rules on other things that are covered by the Resource
Management Act - including hazards, signage, reserves, noise, heritage, etc.

There are specific rules within the City Plan that cover, amongst other matters, building height,
earthworks, tree protection, bulk and scale of buildings, setbacks from coastal and harbour margins,
and specific residential, commercial and industrial uses depending on location within the City.

Specific rules for each suburb and property can vary depending on the underlying zone of the area
and the location of a specific property within that zone.

The majority of the City Plan became ‘operative in part’ on 9 August 2013. The remaining parts of
the City Plan subsequently became operative on 5 July 2014.

A table showing a complete list of variations and plan changes to the operative City Plan can be
found in the Table of Plan Change Dates.

It is advised that prospective purchasers of property review and consider all relevant planning rules
for the specific property this Land Information Memorandum applies to prior to purchase.

To view the Operative Tauranga City Plan please click here.

If you have any specific queries on any rules or any existing or proposed use of a property, please
contact the Tauranga City Council’s Duty Planner (07 577 7000) for further information.

Development Contributions

Council operates a development contributions policy under the Local Government Act 2002, and also
has financial contributions provisions in its City Plan. The broad purpose of these policies is to fund
infrastructure costs that relate to the city’s growth from those parties that undertake subdivision,
building or development. These contributions are required on building consents, resource consents,
service connection authorisations, certificates of acceptance and PIMs for small standalone
dwellings. Contributions may remain payable on any property in circumstances where subdivision,
building and development projects have not been completed, and in rare occasions where the
Council has agreed to defer payment. In addition, further subdivision, building or development of a
property may trigger the requirement to pay further development and/or financial contributions.

Council’'s development contributions team can advise further on these matters in relation to the
application of development and financial contributions to the property in question.

Transportation Strategy & Planning and Reserve Management
Plans

As part of Tauranga City Council’'s Transport strategy and planning activities and Reserves
Management Plans, properties neighbouring Council-owned or administered land may be subject to
transport network development such as walkways and cycleways or other development, activities or
use of the land. The Tauranga Reserves Management Plan is available online at the following link:
Reserve Management Plans.



https://cityplan.tauranga.govt.nz/eplan/rules/0/95/0/0/0/58
https://cityplan.tauranga.govt.nz/eplan/rules/0/24/0/0/0/68
https://www.tauranga.govt.nz/council/strategies-and-plans/contributing-documents-to-strategic-direction/reserve-management-plans

Relevant Planning Information

All Planning information for this property is available online through the City ePlan.

Zone: Operative Tauranga City Plan Medium Density Residential
Identified Plan Areas None Known
Utilities/Designations None

Protected Heritage/Notable or Groups of Trees, or None Known

Protected Buildings

Archaeological or Heritage Sites None Known

Certificates, Notices, or Orders Affecting the Land

Description Date Issued

Consent Notice 30/03/17*

Resource Consents (Resource Management Act 1991)

Description Date Granted RC Number
Subdivision and Land Use Consent 21/12/12 21332
Change Conditions of RC21332 11/04/14 21332-04
Change Conditions of RC21332 13/07/15 21332-08
Resource Consent — 2-Lot Subdivision 25/07/117 25903
Comments:

*Lots 2 and 3 DP 514907being a subdivision of Lot 237 DP 507200.


https://cityplan.tauranga.govt.nz/eplan/property/0686204632/0/93?_t=property

Land Development

The following information relates to land development and landform characteristics. It is based on
information held by council and may include reports, assessments, and other documentation relevant
to site development. This information may not reflect the current on-site conditions, or any work
undertaken that is not known to council.

The Tauranga City Council does not act as agent for network utility operators.

The landform and geology within Tauranga City have some features which demand particular
attention. These features, which may or may not be relevant to the property in question, are outlined
in “General Description of Landform within Tauranga District” as attached.

Comments:

Consent Notice

Refer Consent Notice dated 30 March 2017 together with Geotechnical Completion Report by Coffey
Services (NZ) Limited, reference GENZTAUC13086AP-AK, dated 17 February 2017.

Documentation Relevant to the Subject Property

Refer the following documentation:
1. Retaining Wall Design report by The Engineer Limited, dated 27 March 2018.

2. Retaining Wall Review Report by CHS Engineers Limited, reference 062/18, dated 11
December 2018.

3. Geotechnical Plan Review by Coffey Services (NZ) Limited, reference 773-TRGGE226846,
dated 9 February 2019.

4. Addendum to Geotechnical Plan Review by Coffey Services (NZ) Limited, reference 773-
TRGGE226846AB, dated 22 February 2019.



Natural Hazards

This information relates to nation-wide, city-wide, or region-wide studies and may not reflect the on-
site situation or natural hazard investigations and mitigation done on a site-specific property level. It is
recommended that hazards identified in this section of the Land Information Memorandum be
considered both individually and in combination, as their cumulative effects may influence the overall
level of risk.

Flooding

Flood hazard information referenced here includes modelling produced at a nation-wide scale by
Earth Sciences New Zealand (ESNZ). The national tool provides consistent flood hazard data across
New Zealand and is zoomable to street level, but not to individual properties. For property-specific
flood hazard information that may affect this property please refer to the following section of this Land
Information Memorandum titled, “Natural Hazards Relevant to the Subject Property”. The modelling
produced by ESNZ is available to view at the following link: Flood Hazard Modelling.

Microzoning for Earthquake Hazards

The Council has received reports and results that assessed Tauranga City's liquefaction vulnerability
during earthquakes.

Different properties face varying probability levels of liquefaction damage. The maps assess natural
ground conditions only and don't consider recent human activities like earthworks, ground
improvements, or foundation design that may reduce liquefaction risk. Detailed, site-specific studies
by qualified practitioners may take precedence over these city-wide assessments.

Liquefaction information may affect property use and development, including building consent
requirements (Building Act 2004, NZ Standard AS/NZ 1170, TCC Infrastructure Development Code
Chapter 10.10.6), subdivision consents (Resource Management Act), and infrastructure design.

Further information and reports are available at: Earthquakes and Liguefaction.

Landslide Susceptibility

Council has received an assessment of Tauranga City’s susceptibility to landslides. Two maps have
been prepared, one showing areas susceptible to land sliding triggered by rainfall, and the other by
earthquakes. A report detailing the assessment and maps are available by accessing the following
link: Landslide Susceptibility.

Shallow Groundwater

Council has received an assessment of shallow groundwater conditions in Tauranga City. The
assessment analysed groundwater monitoring data from 2015-2021 across 97 monitoring sites and
developed predictive models for future conditions under sea level rise.

Shallow groundwater occurs close to the surface throughout Tauranga's low-lying areas.
Groundwater levels fluctuate with tides, rainfall, and seasonal variations. In some areas, groundwater
sits less than 1 meter below ground surface. The assessment forecasts that rising groundwater levels
will occur as sea levels rise.

Development Implications: This information may affect property use and development, including
building consent requirements (Building Act 2004), subdivision consents (Resource Management
Act), and infrastructure design. Site-specific geotechnical investigations may be required to assess
local groundwater conditions and mitigation measures.

The full technical report and spatial datasets are available at: Groundwater.


https://niwa.maps.arcgis.com/apps/dashboards/8c1db2b8e37841f29a57a38675388897
https://www.tauranga.govt.nz/environment/natural-hazards/earthquakes-and-liquefaction
https://www.tauranga.govt.nz/environment/natural-hazards/landslides
https://www.tauranga.govt.nz/environment/natural-hazards/rising-groundwater

Bay of Plenty Regional Council

Further information regarding natural hazards held by the Bay of Plenty Regional Council that may be
relevant to this property can be found at the below links. Further enquiries may also be made by
contacting the Bay of Plenty Regional Council on 0800 884 880.

Bay of Plenty Regional Council — Natural Hazards

Bay Hazards
Bay Explorer



https://www.boprc.govt.nz/living-in-the-bay/natural-hazards/
https://www.boprc.govt.nz/living-in-the-bay/natural-hazards/
https://maps.boprc.govt.nz/apps/bayhazards-bay-of-plenty-natural-hazards-viewer/explore
https://maps.boprc.govt.nz/apps/bayhazards-bay-of-plenty-natural-hazards-viewer/explore
https://gis.boprc.govt.nz/Html5/index.html?viewer=bayexplorer

Natural Hazards Relevant to the Subject Property

The following information relates to natural hazards identified at a site-specific scale. It is based on
information held by Council and may not reflect the current on-site conditions or any hazard
investigations or mitigation measures that have occurred since, or that are not known to Council.

Further information about natural hazards held by Tauranga City Council can be found at the
following link: Tauranga City Council — Natural Hazards and may also be identified on Council’s
mapping website, Mapi.

Council is not aware of any natural hazards identified at a site-specific scale for this property.


https://www.tauranga.govt.nz/environment/natural-hazards
https://www.tauranga.govt.nz/exploring/maps/council-map-viewer-mapi

Additional Information

Licences Affecting the Land or Buildings

None

Signed for and on behalf of the Council:

A4

Position held: Senior LIM & Property Files Officer

Date: 20 April 2026

Tauranga Gty
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Services Key

Water

b Water Service Line
o Water Meter
Rider Main
— Reticulation Main
— Trunk Water Main
Asbestos Pipe (Abandoned)
== Asbestos Pipe (Operational)
&  Hydrant
s Valve
Water Reservoir
Backflow - Double Check
RPZ

Valve

H > >

Private Water Bore

@

Stormwater

Service Line

[ Rising Main

- Gravity Main

. Stormwater Drain
Subsoil Drain
Stormwater Overland Flow Path

== Culvert
Inlet

p  Ouitlet

Stormwater Manhole
Stormwater Sump
Stormwater Rodding Eye

—— Large Sump

Storage Pond

Wastewater
—  Service Line
= Rising Main
—  Gravity Main

o]

o
1]

Other

Asbestos Pipe (Abandoned)
Asbestos Pipe (Operational)
Node

Rodding Eye (Inspection Point)
Manhole

Valve

Chamber

Pump Station

Abandoned assets and lines

Private assets and lines

|:| Geotech Utility Buffer

More symbols may appear on the Services Plan than are shown here. For a full key please contact the Tauranga City Council LIM Office. .A

TaurangaCity


mailto:LIM.Applications@tauranga.govt.nz?subject=Services%20Key%20-%20request%20for%20full%20key
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TAURANGA CITY COUNCIL

CONSENT NOTICE PURSUANT TO SECTION 221
RESOURCE MANAGEMENT ACT 1991

TCC Reference: RC21332

IN THE MATTER OF  Plan DP 507200
AND

IN THE MATTER OF  Subdivision Consent pursuant to
Sections 104, 108, 220 & 221 of the
Resource Management Act 1991

Pursuant to section 221 of the Resource Management Act 1991, the Tauranga City Council
hereby certifies that by way of resolutions passed under delegated authority on the 21% of
December 2012, 24" of July 2013, 7'" of November 2013, 28" of January 2014, 11" of April
2014, 16" of March 2015 and the 19" of May 2016 the following conditions were imposed on
the subdivision consent for Lot 1004 DP 501173:

That a Consent Notice be registered on the Certificate of Title advising the owner and
subsequent owners thereof, of the following requirements to be complied with on a
continuing basis:

For Lots 236 to 239 (inclusive) and 413 to 503 (inclusive), requiring that:

a) All development within these Lots, including but limited to the design and construction
of any building or structure requiring a Building Consent in accordance with the
Building Act 2004, shall be undertaken in accordance with the requirements and
recommendations in the Geotechnical Completion Report prepared by Coffey
Geotechnics (NZ) Limited entitled ‘The Lakes - Stages 3G, 3H & Lots 236-239 (Stage
D) — Geotechnical Completion Report’, referenced GENZTAUC13086AP-AK (Revision
‘Final’) and dated the 17" of February 2017. Tauranga City Council reference TL9666.

For Lots 413, 441 & 442, 444 to 455 (inclusive), 457, 458, 460, and 493 to 503 (inclusive),
requiring that:

b) These Lots contain building restriction areas labelled F to N (inclusive), RR to RZ
(inclusive) and SA to SL (inclusive) as shown on the survey plan and within the
Geotechnical Completion Report prepared by C Geotechnical Completion Report
prepared by Coffey Geotechnics (NZ) Limited entitled The Lakes - Stages 3G, 3H &
Lots 236-239 (Stage D) - Geotechnical Completion Report, referenced
GENZTAUC13086AP-AK (Revision ‘Final) and dated the 17" of February 2017 (see
plan number 13086AP-AK within Appendix A). All buildings or structures requiring a
Building Consent in accordance with the Building Act 2004, shall be located outside of
the identified building restriction areas unless a specific design is certified by a
Category 1 geo-professional.



For Lots 236 to 239 (inclusive), 413, 458 to 460 (inclusive), and 493 to 503 (inclusive),
requiring that:

c) The owners are required to meet the full cost of fencing along any common boundary
between the Lot and the adjoining land that is vested in Tauranga City Council as local
purpose reserve or recreation reserve.

For Lots 238 and 239, requiring that:

d) Any new dwelling being constructed, or any existing dwelling being extended greater
than 25% of the existing floor area, that is above the ground floor level (i.e. being
second and/or third storey), shall be designed and constructed to achieve an internal
road-traffic design sound level of 40dBLaeq24n) inside all habitable rooms with the
ventilating windows open.

At the time of building consent application an acoustic design report shall be provided
to Council from a suitably qualified and experienced acoustics expert demonstrating
compliance with the abovementioned sound level requirement. If this cannot be
achieved, then:

The windows of all habitable rooms shall be constructed with glazing that includes a
laminated pane that is at least 6.38 millimetre thick and covers the glazed area, and a
ventilation system shall be installed to either:

Consist of an air conditioning unit(s) provided that the noise level generated by the
unit(s) must not exceed 40dBLaeqios) in the largest habitable room (excluding
bedrooms) and 35dBLaeqeos) in all other habitable rooms; when measured 1 metre
from any grille or diffuser, or

e A system capable of providing a least 15 air changes per hour in the largest
habitable room (excluding bedrooms) and at least 5 air changes per hour in all
other habitable rooms, and

e The noise level generated by the system must not exceed 40dBL aeq(zos) in the
largest habitable room (excluding bedrooms) and 35dBLaeq@os) in all other
habitable rooms; when measured 1 metre from any grille or diffuser, and

e The internal air pressure must be no more than 10 Pa above ambient air
pressure due to the mechanical ventilation, and

e Where a high air flow rate setting is provided, the system must be controllable by
the occupants to be able to alter the ventilation rate with at least three equal
progressive stages up to the high setting.

The above requirements do not apply if it can be demonstrated by way of prediction or
measurement by a suitably qualified and experienced acoustic expert that the road-
traffic noise level from State Highway 36 is less than 55 dBLaeq2an) ON all facades of
any addition, extension or alteration, or new dwelling which fronts State Highway 36.

For Lots 237 to 239 (inclusive), requiring that:

e) An acoustic fence constituting a close board timber fence with battens over the joins
as illustrated within Figure 2 of the Hegley Acoustics Consultant’s report dated 2 June
2015 shall be maintained on the boundary of the lot in the location as shown within
Figure 1 of the Hegley Acoustics Consultants report dated 2 June 2015 (Tauranga City
Council Objective reference A1424053). The fencing shall be maintained at all times
to ensure its acoustic integrity is maintained.



For Lots 493 to 503 (inclusive), requiring that:

f) The disposal of wastewater effluent from the site shall be by way of privately-owned
on-site pumped connection to Council’s reticulated wastewater infrastructure.

All costs associated with the installation, operation, maintenance and replacement of
this pumped system shall be met by the landowner.

DATED at Tauranga this 30" dayof March 2017

Authorising Officer
Tauranga City Council
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Tauranga

The Lakes 2012 Limited

C/- Harrison Grierson Consultants Limited
PO Box 1199

Tauranga 3140

Attention: David Needham

RESOURCE MANAGEMENT ACT 1991
SUBDIVISION AND LAND USE RESOURCE CONSENT DECISION - RC21332

Tauranga City Council resolves:

That pursuant to Sections 104,104B and 104D of the Resource Management Act 1991:

The Non-Complying Subdivision being a 859 lot subdivision (inclusive of one large
lot) and 33 access lots, with an alternative Stage K subdivision option layout that will
create 857 lots (large lot inclusive) and 34 access lots, along with 22 roads, 19
reserves and service infrastructure to be vest in Council on land that is potentially
contaminated and zoned Greenbelt, Passive Open Space, Large Lot Residential and
Suburban Residential

And;

The Land Use Activity application for future residential development on proposed lots
508 to 512 and 562 to 564 to develop in accordance with the Suburban Residential
permitted activity conditions

By The Lakes 2012 Limited on land comprising the balance of The Lakes Stage 2 and
Stage 3 legally described as Pt Lots 9, 10 and 11 DP 364444 and Pt Lot 103 DP 40802,

is granted consent.

That pursuant to Section 113 of the RMA — the reasons for the decision are as per the
recommendation:

The proposed activity will not be contrary to the purposes and principles of the RMA.

The actual and potential adverse effects of the proposal on the environment are considered
to be less than minor.

The proposal will be reasonably consistent with the relevant objectives and policies of the
Tauranga District Plan and Proposed Tauranga City Plan.

Tauranga City Council
91 Willow Street, Private Bag 12022, Tauranga 3143, New Zealand
Phone 07 577 7000 Fax 07 577 7193 Email mfo@tauranga.govt.nz www.tauranga.govt.nz



The proposal will be reasonably consistent with the relevant objectives and policies of the
Regional Policy Statement and Proposed Regional Policy Statement.

There were no principle issues in contention.

That pursuant to Sections 108 and 220 of the RMA, this consent is subject to the
following conditions:

1. The proposal shall proceed in accordance with the application submitted including:

The Assessment of Environmental Effects prepared by Harison Grierson
Consultants Limited entitled “The Lakes — Balance Stage 2 and Stage 3’
referenced 1520-132631-01, dated October 2012;

Further Information prepared by Harrison Grierson Consultants Limited entitled
‘RC21332 — The Lakes — Stage 2/3 Further Information Response”, referenced
1520-132631-01, dated 23 November 2012;

- Further Information prepared by Hamison Grierson Consultants Limited entitled
“Stage 2/3 at The Lakes”, referenced 1520-132631-01, dated 16 December 2012;

- The Landscape Design Company Report dated 26 November 2012;

- The Shrimpton & Lipinski Report entitled “Pyes Pa West Urbanisation Development,
Tauranga — Geotechnical Assessment Report’ referenced 16944, dated QOctober
2003;

- The Coffey Geofechnics Report entitled “Geotechncial Assessment Report —
Suitability of Site for Residential Subdivision The Lakes Subdivision — Stages 2 & 3,
Tauriko, Tauranga”, referenced GENZTAUC13086AD, dated 17 August 2012;

- The Archaeology Report prepared by Heritage Consultants entitled “Preliminary
Archaeological Survey and Assessment of Effects — Proposed Residential
Subdivision and Roading Development”, dated April 2003;

- The Emails received by Council from David Needham sent at;

- 3:41pm on 26 November 2012;
- 8:30am on 27 November 2012;
- 11:23am on 28 November 2012;
- 11:08am on 28 November 2012;
- 10:14am on 18 December 2012;
- 2:54pm on 19 December 2012;
- 9:57amon 21 December 012;

- The Scheme Plans prepared by Hamison Gnerson Consultants Limited entitled
“Proposed Subdivision of Part Lots 10 & 11 DP 364444 & Pt Lot 103 DP 408042”
referenced;

- 132631-23-RC100, rev 4, dated 17 December 2012;
- 132631-23-RC101, rev 3, dated 17 December 2012;
- 132631-23-RC102, rev 2, dated 23 November 2012;
- 132631-23-RC103, rev 2, dated 23 November 2012;
- 132631-23-RC104, rev 2, dated 23 November 2012;
- 132631-23-RC105, rev 2, dated 23 November 2012;

TCC Ref: 5250203



132631-23-RC106, rev 2, dated 23 November 2012;
132631-23-RC107, rev 3, dated 5 December 2012;

132631-23-RC108, rev 4, dated 14 December 2012;
132631-23-RC109, rev 4, dated 19 December 2012;
132631-23-RC110, rev 3, dated 17 December 2012;
132631-23-RC112, rev 2, dated 23 November 2012;

And comply with either one of the following Scheme Plan options;

Option A

The Scheme Plan prepared by Hamison Grierson Consultants Limited
entitled “Proposed Subdivision of Part Lots 10 & 11 DP 364444 & Pt Lot 103 DP
408042 referenced 132631-23-RC111, rev 2, dated 23 November 2012; or

Option B

The Scheme Plans prepared by Harmison Grierson Consultants Limited
entitled “Proposed Subdivision of Part Lots 10 & 11 DP 364444 & Pt Lot 103 DP
408042 referenced 132631-23-RC400, rev 2, dated 5 December 2012
(disregarding Lot 951 which has been subject to area increase);

- The following Plans prepared by Hamison Grierson Consuiltants Limited;

“Plan of Previous Buildings and Proposed Buffer Zone For Contamination
Assessment’, referenced 132631-23-RC205, rev 1, dated 23 November 2012:
“Proposed Pedestrian and Shared Pedestrian/Cycleway Network” referenced
132631-23-RC202, rev 2, dated 27 November 2012;

“Proposed Road Profiles”, referenced 132631-23-RC203, rev 2 dated 19
November 2012;

“Proposed Finish Contours”, referenced 132631-23-RC200, rev 1, dated 19
October 2012;

“Indicative Earthworks Remaining Cut/ Fill Depths”, referenced 132631-23-
RC201, rev 1, dated 19 October 2012;

‘Bus Tracking Curves 12.5m Rigid Bus”, referenced 132631-23-RC204, rev 1,
dated 19 October 2012;

“Proposed Trunk Services Stormwater Plan”, referenced 132631-23-RC210, rev
2, dated 18 December 2012;

“Proposed Trunk Services Sanitary Sewer Plan”, referenced 132631-23-RC211,
rev 1, dated 19 October 2012;

“Proposed Trunk Services Potable Water Plan”, referenced 132631-23-RC212,
rev 1, dated 19 October 2012;

“Proposed Layout Overlaying City Plan L86", referenced 132631-23-RC300, rev
1, dated 19 October 2012;

“Proposed Layout Overlaying City Plan L95”", referenced 132631-23-RC301, rev
1, dated 19 October 2012;

“Stage 2 and 3 Developable Areas”, referenced 132631-23-RC302, rev 1, dated
19 October 2012;

Subject to any changes required through compliance with the following  conditions

Any staging of subdivision consent by way of $223 / 224 cetrtificates issued on
separate survey for this subdivision is appropriate subject to that staging complying
with all relevant conditions as listed for that stage within this subdivision consent.

TCC Ref: 5950203



All matters and works relating fo the servicing and accessing of the
subdivision, shall be designed, supervised, constructed and certified in
accordance with requirements of the Council's’ Infrastructure Development
Code.

Prior to any works commencing on the site (exclusive of site clearance or bulk
earthworks associated with any Bay of Plenty Regional Council earthworks consent)
the consent holder shall submit, to the Council, plans of the proposed activity to and
obtain plan approval. Including the following:
The information and plans required by the Infrastructure Development
Code;

- All potential run out areas;

- Al flood risk areas;

- Details of any overiand flowpaths;

- Details of the works to establish a suitable building platform on each proposed
lot;

- Details of the construction of the road to vest and the proposed traffic
management measures;

- Details of the construction for all Right of Way lots;

- Details of the sewer extension that is required fo service the upstream
cafchment;

- Detalils of proposed temporary sanitary sewer pump station;

- Details of design and construction of Detention Ponds and Dams demonstrating
the peak flow mitigation required, and how maintenance access is achieved;

- Defails of the extent of ponding in extreme rainfall events;

- Details of any culvert upgrade required under proposed roads fo vest;

- Details of Fire Fighting system;

- Details of landscaping and planting within Road to vest;

- Details of landscaping and planting of Greenbelt Reserves to vest;

- Deftails of Recreation Reserves fo vest, including development of
playgrounds and Jlandscaping (with structural refaining of slopes,
accessibility of pathways, featured paving and structural and play equipment to
similar standard as illustrated in Photographs received by Council on 18
December 2012)

All residential lots shall be provided with a separate underground connection to the
sanitary sewer, stormwater, water and electricity reficulation system in
accordance with the Council’s Infrastructure Development Code

The proposed Right of Way lots 934, 960-991 inclusive (and lot 992 if Scheme
Plan Option B prepared by Hamison Grierson Consultants Limited referenced
132631-23-RC400, rev 2, dated 5 December 2012 proceeds) shall be
constructed in accordance with the Infrastructure Development Code.

Prior to the first application for s224 approval, the Kennedy Road Waste Water Pump
Station shall be complete and operational.

All lots with a building platform higher than RL40m Moturiki Datum shall be fed from
the Joyce Road water supply.

Where landscaping is proposed on land fo be vested as local purpose Greenbelt
reserve or Recreation reserve, the landscaping shall be established and mainfained
at the consent holders expense. The landscaping shall be maintained for not less
than 36 months for Greenbelt and 18 months for Recreation reserve from the date of
completion. The date of completion shall be agreed with Council. A maintenance

TCC Ref: 5950203



10.

11.

12.

13.

14.

15.

16.

bond shall be entered into should vesting occur prior to completion of the
mainfenance period.

The consent holder shall supply to the Council a set of ‘'as builf' plans of all
engineering works in accordance with the Council’s Infrastructure Development
Code.

The location of any subsoil drains shall be shown on the as-built drawings
submitted to the Council and within the geotechnical completion report required by
Condition 16.

All earthworks design, ftesting and construction shall be undertaken in
accordance with Infrastructure Development Code and the specific requirements  of
the consent holders appointed Geo-Professional.

Where earthworks and/or pre-load operations occur over the Council’s mains the
consent holder shall undertake a CCTV survey of the mains prior to, and upon
completion of the earthworks and/or pre-load operations. Monitoring shall continue at
regular intervals during the earthworks and pre-load phases of the project as an
ongoing check of the condition of the mains and to ensure their serviceability. If
damage occurs to the mains during the earthworks and/or pre-load operations the
Council will repair the mains at the consent holder’s expense, with any payment for
repairs or losses arising as a result of the damage shall be paid prior to certification
pursuant fo Section 224.

The Consent Holder shall construct a building platform on each proposed lot to avoid
the effects of inundation. The platform shall be a minimum of 500mm above the
calculated 50 year (2%AEP) storm level.

Prior to any earthworks which will increase the stormwater runoff info adjoining
catchments, the detention dams and/or ponds required to provide peak flow attenuation
shall be in operation.

The Consent Holder shall provide to the Council a “Geotechnical Completion
Report” complied by a Category 1Geo-Professional. The report shall:

- Comply with the Council's Infrastructure Development Code QA4
requirements;

- Display the position of all designated building platforms and building restriction
lines where applicable;

- Cerlify the provision of debris protection bunds where required;

- Provide recommendations for the disposal of stormwater;

- Provide recommendations for the on going development of the lots (i.e.
maximum cut/ill heights, management of steep slopes, etc.);

- Confirm earthworks and/or building platforms have been constructed fo
comply with the New Zealand Building Code requirements;

- Determine minimum floor level requirements for lots adjacent fo stormwater
ponding areas;

- Certify that any residual seftlement or differential settlement that may still
occur shall not exceed the manufacturer's recommendations with respect fo the
installed underground pipe networks to be vested in Council or exceed accepted
design techniques with respect to road settlement or long term deflection, or exceed
the settlement limitations as detailed in the New Zealand Building Code;

- Comment on removal or amendment of existing land feature/s displayed on
Council’s GIS.

TCC Ref: 5950203



17.

18.

19.

20.

21.

22.

23.

24.

25.

Pursuant to Section 128 of the Resource Management Act 1991, the Council
may review this condition, upon receipt of the “Geotechnical Completion Report”, and
require a Consent Nofice to be registered on the Certificate of Title of any allotments
to which the recommendations of the “Geotechnical Completion Report” relate to.

All building line restrictions or designated building platforms shall be clearly
identified and dimensioned on the survey plan prior to certification pursuant to
Section 223 of the Resource Management Act 1991.

The consent holder shall, prior to the release of the s223 certificate for the
subdivision or any stage of the subdivision, submit to Council’s Corporate Information
Section three altemative street names for authorisation in accordance with Councif’'s
Street Naming Policy (including Iwi consultation), for each proposed new street and
lane in the subdivision. The authorised street name signs will be manufactured and
erected by the consent holder at the consent holder's expense. All traffic and
pedestrian access signage shall be manufactured by an approved certifier and
erected by the consent holder at the consent holder’s expense.

All easements required for underground services and rights of way serving lots
within the subdivision shall be duly granted or reserved.

The consent holder shall register an easement in gross in favour of the Council over
any stormwater overland flowpath located on private property, including those
resulting from overioad of the roading primary stormwater system under extreme
rainfall conditions.

The overfand flowpath easement shall be shown on the survey plan pror fto
certification pursuant to Section 223 of the Resource Management Act 1991 and
shall be shown as the “Right to Drain Stormwater” and shall be registered on the
survey plan under a “Memorandum of Easements in Gross”.

The consent holder shall vest in the Council the following lots as shown on the
scheme plan:

- Lots 900-921 inclusive as Road;

- Lots 930, 935, 938, 940, 944, 950 and 952 as Recreation Reserves;

- Lots 933, 943, 945, 948, 949, 951 and Pt Lot 9 DP364444 as Local Purpose:
Greenbelt Reserves;

- Lots 931, 936, 937 and 941 as Local Purpose: Accessway Reserves;

- Lot 947 as Local Purpose: Waste Water Reserve;

The lots to vest shall be shown on the survey plan prior to certification pursuant to
Section 223 of the Resource Management Act 1991.

Prior to vesting of lot 947, the consent hoider shall enter into a bond for removal of
the temporary waste water pump station and associated Infrastructure. Should
modification of the structure plan result in the pump station forming part of the
permanent network, then a bond will not be required.

Pursuant to Section 221 of the Resource Management Act 1991, a consent notice shall
be registered on the Certificate of Title of any property that shares a common
boundary with any of the following local purpose reserves:

e Accessway

= Recreation

e Drainage

o Waste Water

TCC Ref: 5950203



26.

27.

28.

29.

30.

31.

32.

o  Stormwater
e Greenbelt

The consent notice shall advise the owners and subsequent owners thereof, of the
following requirement to be complied with on a continuing basis: The owners are
required to meet the full cost of any fencing along the common boundary between the
lot and adjoining land that are intended fo be vested in Tauranga City Council as local
purpose reserve.

Upon application for the s223 certificate for the subdivision the consent holder
shall confirm in wnting to Council which property boundaries require a fencing
consent nofice to be registered on its fitle.

Prior to bulk earthworks being undertaken within 100m of the area marked
potential “HAIL Site” on the Harison Grierson Plan entitled ‘Plan of Previous
Buildings and Proposed Buffer Zone For Contamination Assessment” referenced
132631-23-RC205, rev 1, dated 23 November 2012, a site investigation report
prepared by a suitably qualified professional in accordance with ‘Guideline No.1 -
Reporting on Contaminated Sites in New Zealand, Ministry for the Environment’ is
required to be provided to Council’s Manager of Environmental Planning. The site
investigation report shall identify and quantify any soil contamination, and any
remediation works necessary (if any). Prior to lodgement of s224 application in relation
to the above land area, any remediation works required to address contaminated soil
shall be undertaken. Note, that a land use consent under the City Plan addressing
contaminated soil will be required if the site investigation report determines it to be
contaminated.

That before the commencement of any ground disturbance associated with the
proposed development within Stages 3H, 3F and Lot 949 (Local Purpose
Reserve:Greenbelf), an authonty to modify damage or destroy U14/ 1915 and
U14_2166 and possible unrecorded subsurface archaeological sites from the New
Zealand Historical Places Trust is to be obtained under the provisions of Section 12
of the Historic Places Act 1993. Ngai Tamarawaho Iwi representatives shall also be
given 48 hours notice in writing prior to the commencement of earthworks within the
abovementioned locations within the subdivision.

The amalgamation conditions referenced within the Scheme Plans listed within
Condition 1 shall be recorded on the survey plan prior to cerlification pursuant to
Section 223 of the Resource Management Act 1991 (LINZ Request: 1114213).

That a shared cyclewayAvalkway is to be constructed within the State Highway
designation from Pyes Pa Road to link with the Collector Road within the site which is
denoted as part of a potential future cycleway/fwalkway within the Harrison Grierson
Plan entitled “Proposed Pedestrian and Shared Pedestrian/Cycleway Network”
referenced 132631-23-RC202, rev 2, dated 27 November 2012. The timing and design
of construction of the cycleway Avalkway within the State Highway (Pyes Pa Bypass)
will require approval under s176 of the Resource Management Act 1991. The final
approval of construction drawings will be required from New Zealand Transport Agency
State Highway Manager: Bay of Plenty.

The subdivision consent has a term of 15 years to complete from the date in which it
has been granted.

All costs associated with the conditions of this consent, including those required

under the Council's’ Infrastructure Development Code, shall be met by the
consent holder.

TCC Ref: 5950203



Dezﬁleqated A,o;horisation by:

[\

Natalie Rutland
Team Leader: Environmental Planning

Date: 2| Decembor 201

Under RMA s357, you can object to this consent by serving written notice on the
Council within 15 working days of receiving this decision, detailing the reasons for the
objection.

Should the actual processing cost exceed the deposit fee paid at lodgement, if not
already accompanying this decision, an invoice may be sent at a later date.

Development contributions under LGA 2002 —

Requirement for development contribution: Pursuant to section 198(1)(a) of the
Local Government Act 2002, Council requires that a development contribution
provided for and in accordance with Council’'s Development Contributions Policy
(which is subject to change), be made (paid) by the consent holder to Council.

Calculation and payment: Council's Development Contributions Policy currently
provides that the required development contribution (in part in relation to any stage of
a staged subdivision) is:

- calculated in accordance with Council’'s Development Contributions Policy in force
at the time the section 224 completion certificate under the Resource Management
Act 1991 is granted by Council; and

- payable immediately before the section 224 completion ceftificate is released, and
that the certificate will not be released until the contribution is paid in full to Council.

To avoid doubt, granted means the time when Council has approved the survey plan
under section 223 and is satisfied that all or any of the conditions of the subdivision
consent have been complied with and that in respect of such conditions that have not
been complied with that the appropriate completion certificate and/or consent notice
has been issued and/or bond been entered info.

Postponement or remission: Council’s Development Contributions Policy currently
provides that there will be no postponement or remission of development
contributions except in exceptional circumstances at the discretion of Councif’s Chief
Executive or in the special circumstances outlined in Council's Development
Contributions Policy.

All archaeological sites whether recorded or unrecorded under Part 1 of the
Historic Places Act 1993 cannot be destroyed, damaged or modified without the
consent of the Historic Places Trust of New Zealand. in the event that an
archaeological site(s) and/or koiwi are unearthed, the consent holderis advised fto
immediately stop work on the part of the site that the archaeological site(s) is located,
and confact the Historic Places Trust for advice.

TCC Ref: 5950203



10.

11.

12.

Construction noise from starting up and operation of construction equipment and all
other construction activities on the site of the subdivision are required to meet the
fimits recommended in Table 1 in NZS6803:1999, and shall be measured and
assessed in accordance with, NZS6803P:1984 - “The measurement and
assessment of noise from construction, maintenance and demolition work”,
Adjustments provided in Clause 6.1 of NZS6803P:1984 shall apply for the full
duration of the project, and references in the tables to NZS6802 shall read as
references to Clause 4.2.2 of NZS6802:1991.

Where any building or drainage works are required to satisfy conditions of this
consent, all consents required under the Building Act 2004 must be obtained prior to
the works being camied out.

Dust management and silt runoff is to be controlled in accordance with the City Plan
and the Infrastructure Development Code. The Consent Holder is advised that they
are required by Bay of Plenty Regional Councils Land Management Plan to take the
appropriate measures to prevent or minimise sediment generation and yield
(sediment discharge).

Noise attenuation treatment within State Highway 36 shall be implemented in
accordance with the ‘Agreement in respect of the Funding and Construction of Noise
Attenuation Barriers along Pyes Pa Bypass (Takitimu Drive Extension)’ dated
November 2010.

Where land to be vested is subject fo a specified interest that is proposed fto
remain, the Council may certify that interest on the survey plan, pursuant to
section 239(2) of the Resource Management Act 1991.

The consent provides approvals to both layouts in Stage 3K. Should Tauranga City
Council wish the applicant to pursue Option B then they recognise that they will need
to confirm this to the applicant and confirm how the consent hoider will be
compensated for implementing this option. The consent holder is under no obligation
under this consent to pursue Option B.

Acknowledged is an agreement relating to works in Lieu of financial contributions and
forward funding of infrastructure for Pyes Pa West between TCC and Grasshopper
dated 19 May 2004 and deed of vanation of agreement relating to works in lieu of
financial contributions and forward funding of infrastructure for Pyes Pa West
between TCC and Grasshopper dated 3 March 2006.

It is considered that the subdivision will be consistent with the Consent Notice
6592047.2 registered on the title of Lot 9 — 11 DP 364444

TCC Ref: 5950203
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NOTES:
1. EXISTING TITLES
PT LOTS 9—11 DP 364444
CT 261821
THE LAKES 2012 LTD 84.8420na
PT LOT 103 DP 408042
CT 428562
THE LAKI 1
TOTAL 103.9041ho
2. PROPOSED TITLES
LOTS 801-893 & 1-766
(858 RESIDENTIAL LOTS) 51,279%ha
LOTS 900-921
(22 ROADS TO VEST) 18.9272ha
LOTS 830-953
(19 RESERVES TO VEST) 29.4346ha
LOTS 960-981
(32 PRIVATE ACCESS LOTS)  0.8965ha
LoT 790
(LARGE LOT) 3.168ha
STAGE 2N LOTS FROM PARENT
TLE (1
TOTAL 103.9342ha

3. AREAS & DIMENSIONS ARE APPROXIMATE
ONLY & ARE SUBJECT TO RESOURCE
CONSENT AND LAND TRANSFER SURVEY.

4, REFER SHEETS RC101-RCi12 FOR
AMALGAMATION CONDITIONS AND
MEMORANDUM OF EASEMENTS.

5. STAGING LAYOUT SHOWN iS INDICATIVE
ONLY. FINAL NUMBER, SIZE AND
SEQUENCE OF STAGES MAY VARY.
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1. AMALGAMATION CONDITIONS
THAT LOT 963 HEREON BE HELD AS TO
TWO UNDIVIDED ONE HALF SHARES BY
THE OWNERS OF LOTS B63 AND 864
HEREON AS TENANTS IN COMMON IN THE
SHARES AND THAT INDIVIDUAL
COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 954 HEREON BE HELD AS TO
E HALF SHAR

THE UIINERS OF LOTS 867 AND B

ON AS TENANTS IN COMMON IN THE
SND SHARES AND THAT INDIVIDUAL
COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 965 HEREON BE HELD AS TO
TWO UNDIVIDED ONE HALF SHARES BY
THE OWNERS OF LOTS 887 AND 888
HEREON AS TENANTS IN COMMON IN THE
SAID SHARES AND THAT INDIVIDUAL
COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

PROPOSED MEMORANDUM OF
EASEMENTS

SERVIENT | DO

PURPOSE SHOWN

R.O.W, RIGHT TO LOT 963 | LOT963 | LOT 863
DRAIN STORMWATER | HEREON | HEREON [ 0T 864
AND SEWAGE, RIGHT

LOT 964 | LOT 964 | LOT 867
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FLECTRICTTY, HEREON | HEREON [ 10T 868
TELECOMM., WATER 8| 10T 965 | LOT 965 | LOT 887
1 GAS HEREON | HEREON [ LoTgge
601m?
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e | s
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THIS DRAWING AMD DESIEN REMAINS THE PROPEXTY OF, AND MAY NOT SE REPRODUCED
1 ORATERD, WeTHoUT THE WAITTER PERMISSION OF winisn eRzRsON
LIMITED. HO LIABILITY SHALL BE ACCEPTED FOR UNAUTHORISED USE OF THIS DRAWING.

NOTES:

1. AMALGAMATION CONDITIONS

THAT LOT 966 HEREON BE HELD AS TO
TWO UNDIVIDED ONE HALF SHARES BY
THE OWNERS OF LOTS 34 AND 35
HEREON AS TENANTS IN COMMON IN THE
SAID SHARES AND THAT INDIVIDUAL
COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 967 HEREON BE HELD AS TO
TWO UNDIVIDED ONE HALF SHARES BY
THE OWNERS OF LOTS 30 AND 31
HEREON AS TENANTS IN COMMON IN THE
SAID SHARES AND THAT INDVIDUAL
COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 968 HEREON BE HELD AS TO
TWO UNDIVIDED ONE HALF SHARES BY
THE OWNERS OF LOTS 127 AND 128
HEREON AS TENANTS IN COMMON IN THE
SAID SHARES AND THAT INDIVIDUAL
COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.
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& A b4 SO 419559
\~
N
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ELECTRICITY, HEREQN | HEREON | |0T31
TELECOMM., WATER &| LOT 968 | LOT 968 | LOT 127
GAS HEREON | HEREON [\oT 128

ADVISORS AND DESIGNERS
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SEC 7
SO 419559

AMALGAMATION CONDITIONS
THAT LOT 969 HEREON BE HELD AS TO
TWO UNDIVIDED ONE HALF SHARES BY
THE OWNERS OF LOTS 149 AND 150
HEREON AS TENANTS IN COMMON IN THE
SAID SHARES AND THAT INDIVIDUAL
COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 970 HEREON BE HELD AS TO

TWO UNDIVIDED ONE HALF SHARES BY

THE OWNERS OF LOTS 244 AND 245

HEREON AS TENANTS IN COMMON IN THE
DUAL

COMPUTER REGISTERS BE ISSUED iN
ACCORDANCE THEREWITH.

PROPOSED MEMORANDUM OF

EASEMENTS IN GROSS
SERVIENT
PURPOSE SHOWN | renrue | GRANTEE
RIGHT TO DRAIN
STORMWATER AND
SEWAGE, RIGHT TO A LOT 242 [ TAURANGA
L HEREON m‘:’,‘m'
TELECOMM., WATER &|
GAS

PROPOSED MEMORANDUM OF

SEC 2
SO 4185589

APPROVED
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SEC 5
SO 419553
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“THES DRAWING AND DESTON REMAIS THE PRCPERTY OF, AND MAY NOT 88 REFRODUCED
OR ALTERED, WITHOUT THE WAITTEN PEANISSION OF WAKISON GRIERSON CONSLLTAXTS
LDITED. NO LIASILITY SHALL B2 ACCEPTED FOR UNAUTHORITED USE OF THIS DRAWING.

NOTES:

1.

(e

PROPOSED MEMORANDUM OF
EASEMENTS

SERVIENT [DOMINANT)
PURPOSE | SHOWN \7eNeMENT|TENEMENT
LOT971 | LOT971 | LOT248
HEREON | HEREON [ { 0T 249
LOT972 | LOT972 | LOT 229
R.O.W, RIGHT TO | HEREON | HEREON [ (0T 230
DRAIN STORMWATER
AND SEWAGE, RIGHT | LOT 973 | LOT973 | LOT 225 |
HEREON | HEREON | 0T 226

ELECTRICITY, .| LOT975 | LOTe75 | LOT217
TELECOMM, WATER &| HEREON | HEREON [ToT218
L0T378
[oT379
L0T380

LEL

AMALGAMATION CONDITIONS

THAT LOT 971 HEREON BE HELD AS T0

TWO UNDIVIDED ONE HALF

THE OWNERS OF Lms 24& mn 249

HEREON AS TENANTS IN COMMON IN THE
6 2, SAID_SHARES AND THAT INDIVIDUAL

DP 348694 { _COMPUTER REGISTERS BE ISSUED IN

CT 209384 ACCORDANCE THEREWITH.

THAT LOT 972 HEREON BE HELD AS TO
TWO UNDIVIDED ONE_HALF SHARES BY
THE OWNERS OF LOTS 229 AND 230
HEREON AS TENANTS IN COMMON IN THE
of 225 SAID SHARES AND THAT INDIVIDUAL
1831m COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 973 HEREON BE HELD AS TO
25 TWO UNDIVIDED ONE HALF ES
< THE OWNERS OF LOTS 225 AND 226

TE
e 9 SAID_SHARES AND THAT INDIVIDUAL
s 221 28 COMPUTER REGISTERS BE ISSUED IN
N 226 ACCORDANCE THEREWITH.
,
b S THAT LOT 974 HEREON BE AMALGAMATED
223 973 S WITH LOT 6 DP 348694 AND ONE

7507 & 199m2 COMPUTER REGISTER BE ISSUED IN

224 P> ACCORDANCE THEREWITH.

837m* THAT LOT 975 HEREON BE HELD AS TO
o 7 229 TWO UNDVIDED ONE HALF SHARES BY
THE OWNERS OF LOTS 217 AND 218
227 “ 1434m? HEREON AS TENANTS IN COMMON IN THE
\ SAID SHARES AND THAT INDIVIDUAL
X 812m? COMPUTER REGISTERS BE ISSUED IN
N s, & 4 ACCORDANCE THEREWITH.

THAT LOT 977 HEREON BE HELD AS TO
228972 \p,,
782m2 <3 THE OWNERS OF LOTS 378, 379 AND 380

)

8L

LOT977 | LOT 977
HEREON | HEREON

23,

48 69 59 .28 7033 100,252 2550 77 4l

A
25 2.9 98

417
57 416 \+
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SO 344242 4
NOTES:

Q. SE 1. AMALGAMATION CONDITIONS

PT 2
3

DRS40316 476 477 § o THAT LOT 976 HEREON BE HELD AS TO

5 of 921m? / \ THREE UNDIVIDED ONE THIRD SHARES BY
:' 97202 THE OWNERS OF LOTS 370, 371 AND 372

473 474 Tidm? HEREGN AS TENANTS IN COMMON IN THE

472 7490 621m? 409 = SAID SHARES AND THAT INDIVIDUAL
s s 290m8 COMPUTER REGISTERS BE ISSUED IN

= ACCORDANCE THEREWITH.

a% 4;‘} . 12.6

10.5_J45

469 =
910mt L
/ ) =]
&4
D
1028m?

& 147 ~

APPROVED
RCLIZDL
2 1 DEC 2012

PLAN

406

C  646mr

17.3

PROPDSED MEMORANDUM OF

EASEMENTS
oh 02
e 388 PURPOSE SHOWN
= MEN EME
399 e B 4 :
S S ) R,0.W, RIGHT TG Lor 370

DRAIN S’TORM\‘JATER
AND SEWAGE, RIGHT | | o1 976 | LOT 976

ops B34 A elecrcry, | HEREON [ HEREON | LOT 372
B 499m? 54| TELECCMM., WATER &
% : 1ot GAs
C v, 368 3 wie 376 -
588m* \ir 91 105 | a5 598m?
[y 2 L 0o ¥,

7 mama|sowm :"03"7'5:!: Teuranga 310

anismecR Worw. harrisongrierson.com

X 2 2 Aoemsre: p N
941k / | e |~
(‘AL PL%:O - _

p (Acc-swm

| 67542 RENGVED, 167 465 REVSED FOR RESERVE | ol | 55,12
[ REWSED WORDING FOR VESTING OF OPEN SPACE RESERVES | N | 21,12
ISSUED FOR RESOURCE CONSENT [RIM | 19.0.12
REVISIONS BY | DATE
PROJECT:
THE LAKES 2012 LTD
TAURANGA
STAGES 2Q - 2T & 3A-3M
PROPOSED SUBDIVISION OF
L PTLOTS 10 & 11 DP 364444
& PT LOT 103 DP 408042
“ ALOT BY:
L RIM
- PLOT DATE:
05.12.12
SURVEY BY:
= SURVEY DATE:
RESOURCE CONSENT
SCALES:  1:625 (A1) Al

1:1250 (A3)




( ; AN coomommee B
“THIS DRAWING AND DESIGN REMAINS THE PROPERTY OF, AND MAY NOT BE REPRODUCED
(OR ALTERED, WITHOUT THE WRITTEN PERMISSION OF HARRISON CRIERSON CONSUILTANTS
LIMITED, NO LIABILITY SHALL BE ACCEPTED FOR
NOTES:
1. AMALGAMATION CONDITIONS
H’_,,.f THAT LOT 980 HEREON BE HELD AS TO
THREE UNDIVIDED ONE THIRD SHARES BY
f THE OWNERS OF LOTS 508, 509 AND 510
HEREON AS TENANTS IN COMMON IN THE
{ SAID SHARES AND THAT INDIVIDUAL
— _,_/J/w COMPUTER REGISTERS BE ISSUED N
1181
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LIABILITY SHALL BE ACCEPTED FOR UNAUTHORISET: UISE OF THIS DRAWING.

1. AMALGAMATION CONDITIONS

THAT LOT 878 HEREON BE HELD AS TO TWO
UNDIVIDED ONE HALF SHARES BY THE OWNERS
OF LOTS 486 AND 487 HEREON AS TENANTS IN
COMMON IN THE SAID SHARES AND THAT
INDMDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 979 HEREON BE HELD AS TO TWO
UNDIVIDED ONE HALF SHARES BY THE OWNERS
OF LOTS 490 AND 491 HEREON AS TENANTS IN|
COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 981 HEREON BE HELD AS TO EIGHT
UNDIVIDED ONE EIGHTH SHARES BY TH

OWNERS OF LOTS 548 TO 555 HEREON AS
TENANTS IN COMMON IN THE SAID SHARES AND
THAT INDIVIDUAL COMPUTER REGISTERS BE
ISSUED IN ACCORDANCE THEREWITH.
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PURPOSE EHOWN
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LOT 550
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LCT 555
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HEREON
LOT 979
HEREON

LOT 578
HEREON
LOT 679
HEREON
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Tauranga

The Lakes 2012 Limited

C/- Harrison Grierson Consultants Limited
PO Box 1199

Tauranga 3140

DECISION ON CHANGE OF CONDITIONS APPLICATION - RC21332-04
Under the Resource Management Act 1991

That pursuant to Sections 104, 104B, 127 and 108 of the Resource Management Act
1991, the discretionary activity application by The Lakes 2012 Limited to carry out a
redesign of the road layout and changes to access lots within stage 3 as well as the
reconfiguration of some residential lots with an increase of nine (inclusive of the
subdivision of Lot 6 DP 348694) relating to The Lakes Pyes Pa, Balance Stage 2 and
Stage 3 legally described as Pt Lots 9, 10 and 11 DP 364444 and Pt Lot 103 DP 40802

be granted.

That pursuant to Section 113 of the RMA — the reasons for the decision are as per the
recommendation:

The actual and potential effects on the environment of the change have been determined as
being acceptable and approving the application will be consistent with the relevant
provisions of the Regional Policy Statement and Operative City Plan. Overall the application
will be consistent with the purpose and principles of the Act.

Condition 1, 4 and 29 amendments are highlighted in bold to read:

1. The proposal shall proceed in accordance with the application submitted  including:

- The Assessment of Environmental Effects prepared by Harrison Grierson
Consultants Limited entitled “The Lakes — Balance Stage 2 and Stage 3,
referenced 1520-132631-01, dated October 2012;

- Further Information prepared by Harrison Grierson Consultants Limited entitled
“RC21332 — The Lakes — Stage 2/3 Further Information Response”, referenced
1520-132631-01, dated 23 November 2012;

- Further Information prepared by Harrison Grierson Consultants Limited entitled
“Stage 2/3 at The Lakes”, referenced 1520-132631-01, dated 16 December 2012;

- The Landscape Design Company Report dated 26 November 2012;

Tauranga City Gouncil Objective ID: A5474776

91 Willow Street, Private Bag 12022, Tauranga 3143, New Zealand
Phone 07 577 7000 Fax 07 577 7193 Email info@tauranga.govt nz www.tauranga.govt.nz



The Shrimpton & Lipinski Report entitled “Pyes Pa West Urbanisation Development,
Tauranga — Geotechnical Assessment Report’ referenced 16944, dated October
2003;

The Coffey Geotechnics Report entitled “Geotechnical Assessment Report —
Suitability of Site for Residential Subdivision The Lakes Subdivision — Stages 2 & 3,
Tauriko, Tauranga’, referenced GENZTAUC13086AD, dated 17 August 2012;

The Archaeology Report prepared by Heritage Consultants entitled “Preliminary
Archaeological Survey and Assessment of Effects — Proposed Residential
Subdivision and Roading Development”, dated April 2003;

The Emails received by Council from David Needham sent at;

- 3:41pm on 26 November 2012;
- 8:30am on 27 November 2012;
- 11:23am on 28 November 2012;
- 11:08am on 28 November 2012;
- 10:14am on 18 December 2012;
- 2:54pm on 19 December 2012;
- 9:51am on 21 December 012;

Except where varied by the s127 Variation to Consent Application prepared by
Harrison_Grierson Consultants Limited referenced 1520-132631-01, dated June
2013 and_Further_Information received by Council dated 19 July 2013: and the
s127 _Variation to Consent Application prepared by Harrison Grierson
Consultants Limited referenced 1520-133562-02 dated 9 October 2013 and the
Further Information email received by Council from David Needham sent at
12:44pm on 31 October 2013; and the Hegley Acoustic Consultants report
dated 1 July 2013; and the s127 Variation to Consent Application prepared by
Harrison Grierson Consultants _Limited _referenced 1510-133562-02 dated 9
December 2013; _and_s127 Variation to Consent Application prepared by
Harrison Grierson Consultants Limited referenced 1520-135959-01 dated

March 2014;

The Scheme Plans prepared by Harrison Grierson Consultants Limited entitled
“Proposed Subdivision of Part Lots 10 & 11 DP 364444 & Pt Lot 103 DP 408042

referenced;

- 132631-23-RC100, rev 6-7, dated 17Z-June-2013-25 February 2014;

- 132631-23-RC101, rev 89 dated 6-December-2013-25 February 2014;

- 132631-23-RC102, rev 6-7 dated 47-June-2013-25 February 2014;

- 132631-23-RC103, rev 2 3 dated 23-November-2012 25 February 2014;
- 132631-23-RC104, rev 2 3 dated 23-November-2012 25 February 2014;
- 132631-23-RC105, rev 2 3 dated 23-November-2012 25 February 2014;
- 132631-23-RC106, rev 2 3 dated 23-Nevember-2012 25 February 2014;
- 132631-23-RC107, rev 3 4 dated 5-December-2012-25 February 2014;

- 132631-23-RC108, rev4 5 dated 14-December-2012 25 February 2014;
- 132631-23-RC109, rev 4-5 dated 19-December-2012 25 February 2014;
- 132631-23-RC110, rev 3 4 dated 17-December-2012 25 February 2014;
- 132631-23-RC112, rev 23 dated 23-November-2012 25 February 2014;
- 132631-23-RC500, rev 1, dated 2 March 2014;

Objective ID: A5474776



And comply with either one of the following Scheme Plan options;

Option A

The Scheme Plan prepared by Harrison Grierson Consultants Limited
entitled “Proposed Subdivision of Part Lots 10 & 11 DP 364444 & Pt Lot 103 DP
408042 referenced 132631-23-RC111, rev 2 3, dated 23-Nevember-2012 25

February 2014; or

Option B

The Scheme Plans prepared by Harrison Grierson Consultants Limited
entitlied “Proposed Subdivision of Part Lots 10 & 11 DP 364444 & Pt Lot 103 DP
408042 referenced 132631-23-RC400, rev 2, dated 5 December 2012
(disregarding Lot 951 which has been subject to area increase);

- The following Plans prepared by Harrison Grierson Consulfants Limited;

“Plan of Previous Buildings and Proposed Buffer Zone For Contamination
Assessment”, referenced 132631-23-RC205, rev 1, dated 23 November 2012;
“Proposed Pedestrian and Shared Pedestrian/Cycleway Network’, referenced
132631-23-RC202, rev 2, dated 27 November 2012;

“Proposed Road Profiles’, referenced 132631-23-RC203, rev 2 dated 19
November 2012;

“Proposed Finish Contours”, referenced 132631-23-RC200, rev 1, dated 19
October 2012;

“Indicative Earthworks Remaining Cut/ Fill Depths”, referenced 132631-23-
RC201, rev 1, dated 19 October 2012;

“Bus Tracking Curves 12.5m Rigid Bus”, referenced 132631-23-RC204, rev 1,
dated 19 October 2012;

“Proposed Trunk Services Stormwater Plan’, referenced 132631-23-RC210, rev
2, dated 18 December 2012;

“Proposed Trunk Services Sanitary Sewer Plan”, referenced 132631-23-RC211,
rev 1, dated 19 October 2012;

“Proposed Trunk Services Potable Water Plan”, referenced 132631-23-RC212,
rev 1, dated 19 October 2012;

“Proposed Layout Overlaying City Plan L86”, referenced 132631-23-RC300, rev
2, dated 17 June 2013;

“Proposed Layout Overlaying City Plan L95, referenced 132631-23-RC301, rev
2, dated 17 June 2013;

Stage 2 and 3 Reduced Developable Areas Based on Revised Reserve
Slopes” referenced 132631-23-RC303, rev 2, dated 17 June 2013.

Subject to any changes required through compliance with the following conditions

Noting Condition 1 as amended through s127 Variation to Resource Consent granted 24 July
2013 — TCC Ref 21332*01 and subsequent s127 Variations to Consent granted 7 November
2013 —-TCC Ref 21332*02 and 28 January 2014 — TCC Ref 21332*03 with amendments to
consent condition underlined.
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Any staging of subdivision consent by way of s223/224 certificates issued on
separate survey for this subdivision is appropriate subject to that staging complying
with all relevant conditions as listed for that stage within this subdivision consent.

Al matters and works relating to the servicing and accessing of the
subdivision, shall be designed, supervised, constructed and certified in
accordance with requirements of the Council's’ Infrastructure Development

Code.

Prior to any works commencing on the site (exclusive of site clearance or bulk
earthworks associated with any Bay of Plenty Regional Council earthworks consent)
the consent holder shall submit, to the Council, plans of the proposed activity to and
obtain plan approval. Including the following:

- The information and plans required by the Infrastructure Development
Code;

- All potential run out areas;

All flood risk areas;

Details of any overland flowpaths;

Details of the works to establish a suitable building platform on each proposed
lot;

- Details of the construction of the road to vest and the proposed fraffic
management measures;

- Details of the construction for all Right of Way lots;

Details of the sewer extension that is required to service the upstream
calchment;

- Details of proposed temporary sanitary sewer pump station;

- Details of design and construction of Detention Ponds and Dams demonstrating
the peak flow mitigation required, and how maintenance access is achieved;

- Details of the extent of ponding in extreme rainfall events;

- Details of any culvert upgrade required under proposed roads to vest;

- Details of Fire Fighting system;

- Details of landscaping and planting within Road to vest;

- Details of landscaping and planting of Greenbelt Reserves to vest;

- Details of Recreation Reserves to vest, including development of
playgrounds and landscaping (with structural retaining of slopes,
accessibility of pathways, featured paving and structural and play equipment to
similar standard as illustrated in Photographs received by Council on 18
December 2012);

- Details of construction of pedestrian accessways

All residential lots shall be provided with a separate underground connection to the
sanitary sewer, stormwater, water and electricity reticulation system in accordance
with the Council’s Infrastructure Development Code

The proposed Right of Way lots 934, 960-991 inclusive (and lot 992 if Scheme
Plan Option B prepared by Harrison Grierson Consultants Limited referenced
132631-23-RC400, rev 2, dated 5 December 2012 proceeds) shall be
constructed in accordance with the Infrastructure Development Code.

Prior to the first application for s224 approval, the Kennedy Road Waste Water Pump
Station shall be complete and operational.
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10.

11.

12.

13.

14.

15.

16.

All lots with a building platform higher than RL40m Moturiki Datum shall be fed from
the Joyce Road water supply.

Where landscaping is proposed on land to be vested as local purpose Greenbelt
reserve or Recreation reserve, the landscaping shall be established and maintained
at the consent holders expense. The landscaping shall be maintained for not less
than 36 months for Greenbelt and 18 months for Recreation reserve from the date of
completion. The date of completion shall be agreed with Council. A maintenance
bond shall be entered into should vesting occur prior to completion of the
maintenance period.

The consent holder shall supply to the Council a set of ‘as built' plans of all
engineering works in accordance with the Council’s Infrastructure Development

Code.

The location of any subsoil drains shall be shown on the as-built drawings
submitted to the Council and within the geotechnical completion report required by
Condition 16.

All earthworks design, testing and construction shall be undertaken in
accordance with Infrastructure Development Code and the specific requirements  of
the consent holders appointed Geo-Professional.

Where earthworks and/or pre-load operations occur over the Council’'s mains the
consent holder shall undertake a CCTV survey of the mains prior to, and upon
completion of the earthworks and/or pre-load operations. Monitoring shall continue at
regular intervals during the earthworks and pre-load phases of the project as an
ongoing check of the condition of the mains and to ensure their serviceability. If
damage occurs to the mains during the earthworks and/or pre-load operations the
Council will repair the mains at the consent holder’s expense, with any payment for
repairs or losses arising as a result of the damage shall be paid prior to certification
pursuant to Section 224.

The Consent Holder shall construct a building platform on each proposed lot to avoid
the effects of inundation. The platform shall be a minimum of 500mm above the
calculated 50 year (2%AEP) storm level.

Prior to any earthworks which will increase the stormwater runoff into adjoining
catchments, the detention dams and/or ponds required to provide peak flow aftenuation
shall be in operation.

The Consent Holder shall provide to the Council a “Geotechnical Completion
Report” complied by a Category 1Geo-Professional. The report shall:

- Comply with the Council's Infrastructure Development Code QA4
requirements;

- Display the position of all designated building platforms and building restriction
lines where applicable;

- Certify the provision of debris protection bunds where required;

- Provide recommendations for the disposal of stormwater;

- Provide recommendations for the on going development of the lots (i.e.
maximum cut/fill heights, management of steep slopes, elc.);

Objective ID: A5474776



17.

18.

19.

20.

21.

22.

23.

- Confirm earthworks and/or building platforms have been constructed to
comply with the New Zealand Building Code requirements;

- Determine minimum floor level requirements for lots adjacent to stormwater
ponding areas;

- Certify that any residual settlement or differential settlement that may still
occur shall not exceed the manufacturer's recommendations with respect to the
installed underground pipe networks to be vested in Council or exceed accepted
design techniques with respect to road settlement or long term deflection, or exceed
the settlement limitations as detailed in the New Zealand Building Code;

- Comment on removal or amendment of existing land feature/s displayed on
Council’s GIS.

Pursuant to Section 128 of the Resource Management Act 1991, the Council
may review this condition, upon receipt of the “Geotechnical Completion Report’, and
require a Consent Notice to be registered on the Certificate of Title of any allotments
to which the recommendations of the “Geotechnical Completion Report” relate to.

All building line restrictions or designated building platforms shall be clearly
identified and dimensioned on the survey plan prior to certification pursuant to
Section 223 of the Resource Management Act 1991.

The consent holder shall, prior to the release of the s223 certificate for the
subdivision or any stage of the subdivision, submit to Council’s Corporate Information
Section three alternative street names for authorisation in accordance with Council’s
Street Naming Policy (including Iwi consultation), for each proposed new street and
lane in the subdivision. The authorised street name signs will be manufactured and
erected by the consent holder at the consent holder's expense. All traffic and
pedestrian access signage shall be manufactured by an approved certifier and
erected by the consent holder at the consent holder’s expense.

All easements required for underground services and rights of way serving lots
within the subdivision shall be duly granted or reserved.

The consent holder shall register an easement in gross in favour of the Council over
any stormwater overland flowpath located on private property, including those
resulting from overload of the roading primary stormwater system under extreme
rainfall conditions.

The overland flowpath easement shall be shown on the survey plan prior to
certification pursuant to Section 223 of the Resource Management Act 1991 and
shall be shown as the "Right to Drain Stormwater” and shall be registered on the
survey plan under a “Memorandum of Easements in Gross”.

The consent holder shall vest in the Council the following lots as shown on the
scheme plan:

- Lots 900-821 919 inclusive as Road;

- Lots 930, 935, 938, 940, 944, 950 and 952 as Recreation Reserves;

- Lots 932, 933, 943, 945, 948, 949, 951 and Pt Lot 9 DP364444 as Local
Purpose: Greenbelt Reserves;

- Lots 931, 936, 937 and 941 as Local Purpose: Accessway Reserves;

- Lot 947 as Local Purpose: Waste Water Reserve;
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24.

25.

26.

27.

28.

The lots to vest shall be shown on the survey plan prior to certification pursuant to
Section 223 of the Resource Management Act 1991.

Condition 23 as amended through s127 Variation to Resource Consent granted 24 July 2013
— TCC Ref 21332*01. Amendments to consent condition underlined.

Prior to vesting of lot 947, the consent holder shall enter into a bond for removal of
the temporary waste water pump station and associated Infrastructure. Should
modification of the structure plan result in the pump station forming part of the
permanent network, then a bond will not be required.

Pursuant to Section 221 of the Resource Management Act 1991, a consent notice shall
be registered on the Certificate of Title of any property that shares a common
boundary with any of the following local purpose reserves:

e Accessway

Recreation

Drainage

Waste Water

Stormwater

Greenbelt

The consent notice shall advise the owners and subsequent owners thereof, of the
following requirement to be complied with on a continuing basis: The owners are
required to meet the full cost of any fencing along the common boundary between the
lot and adjoining land that are intended to be vested in Tauranga City Council as local
purpose reserve.

Upon application for the s223 certificate for the subdivision the consent holder
shall confirm in writing to Council which property boundaries require a fencing
consent notice to be registered on its title.

Prior to bulk earthworks being undertaken within 100m of the area marked
potential “HAIL Site” on the Harrison Grierson Plan entitled “Plan of Previous
Buildings and Proposed Buffer Zone For Contamination Assessment’, referenced
132631-23-RC205, rev 1, dated 23 November 2012, a site investigation report
prepared by a suitably qualified professional in accordance with ‘Guideline No.1 —
Reporting on Contaminated Sites in New Zealand, Ministry for the Environment’ is
required to be provided to Council’'s Manager of Environmental Planning. The site
investigation report shall identify and quantify any soil contamination, and any
remediation works necessary (if any). Prior to lodgement of s224 application in relation
to the above land area, any remediation works required to address contaminated soil
shall be undertaken. Note, that a land use consent under the City Plan addressing
contaminated soil will be required if the site investigation report determines it fo be
contaminated.

That before the commencement of any ground disturbance associated with the
proposed development within Stages 3H, 3F and Lot 949 (Local Purpose
Reserve:Greenbelt), an authority to modify damage or destroy U14/_1915 and
U14 2166 and possible unrecorded subsurface archaeological sites from the New
Zealand Historical Places Trust is to be obtained under the provisions of Section 12
of the Historic Places Act 1993. Ngai Tamarawaho Iwi representatives shall also be
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29.

30.

31.

32.

33.

given 48 hours notice in writing prior to the commencement of earthworks within the
abovementioned locations within the subdivision.

The amalgamation conditions referenced within the Scheme Plans listed within
Condition 1 shall be recorded on the survey plan prior to certification pursuant to
Section 223 of the Resource Management Act 1991 (LINZ Requests: 1114213 &
subseguent LINZ Requests 1152384 & 1191724 & 1204864 for plans associated with
consent variations.

Condition 29 as amended through s127 Variation to Resource Consent granted 24 July 2013
— TCC Ref 21332*01 and 28 January 2014 — TCC Ref 21332*03 with amendments to consent
condition underlined.

That a shared cycleway/walkway is to be constructed within the State Highway
designation from Pyes Pa Road fo link with the Collector Road within the site which is
denoted as part of a potential future cycleway/walkway within the Harrison Grierson
Plan entitled “Proposed Pedestrian and Shared Pedestrian/Cycleway Network’,
referenced 132631-23-RC202, rev 2, dated 27 November 2012. The timing and design
of construction of the cycleway /walkway within the State Highway (Pyes Pa Bypass)
will require approval under s176 of the Resource Management Act 1991. The final
approval of construction drawings will be required from New Zealand Transport Agency
State Highway Manager: Bay of Plenty.

The subdivision consent has a term of 15 years to complete from the date in which it
has been granted.

All costs associated with the conditions of this consent, including those required
under the Council's’ Infrastructure Development Code, shall be met by the
consent holder.

Pursuant to Section 221 of the Resource Management Act 1991, a consent
notice shall be registered on the Certificate of Titles of the following Lots advising

the owners and subsequent owners thereof of the requirements to be complied
with on a continuing basis:

For Lots 855, 856, 860, 861, 864, 865 867, 868. 869 and 870

a) An_acoustic fence constituting a close board timber fence with battens
over the joins as illustrated within Fiqure 2 of the Hegley Acoustics
Consultants report dated 1 July 2013 shall be maintained on the boundary of the
lot and the reserve adjacent to State Highway 36 in the location as shown within
Figure 1 of the Hegley Acoustics Consultants report dated 1 July 2013. The
fencing _shall_be maintained at_all times to ensure itsacoustic _integrity is
maintained.

For Lots 848, 849, 854, 855, 856, 860, 861, 864, 865, 867, 868, 869, 870, 879 and 890

b)  Any new dwelling being constructed, or any existing dwelling being extended
greater than 25% of the existing floor area, that is above the ground floor level
(i.e. being second and/or third storey), shall be designed and constructed to
achieve _an_internal road-traffic design sound level of 40dBL aeqp24n) inside all
habitable rooms with the ventilating windows open.
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ﬁl.

At the time of building consent application an acoustic design report shall be
provided to Council from a suitably qualified and experienced acoustics expert

demonstrating compliance with the abovementioned sound level requirement. If

this cannot be achieved, then:

The windows of all habitable rooms shall be constructed with glazing that
includes a laminated pane that is at least 6.38mm thick and covers the glazed

area, and a ventilation system shall be installed to either:

. Consist_of _an_air _conditioning unit(s) provided that the noise level
generated by the unit(s) must not exceed 400Bl seq0s in the largest
habitable room (excluding bedrooms) and 35dBLaeqs in_all other

habitable rooms; when measured 1 metre from any grille or diffuser, or

. A _system capable of providing a least 15 air changes per hour_in the
largest habitable room (excluding bedrooms) and at least 5 air changes per

hour in all other habitable rooms, and

. The noise level generated by the system must not exceed 40dBL aeqq30s) iN
the largest habitable room (excluding bedrooms) and 35dBL aeq0s) in all

other habitable rooms; when measured 1 metre from any grille or diffuser,

and

. The internal air pressure must be no more than 10 Pa above ambient air
pressure due to the mechanical ventilation, and

o Where a_high air flow rate setting is provided, the system must be
controllable by the occupants to be able to alter the ventilation rate with at

least three equal progressive stages up to the high setting.

The _above requirements do not apply if it can be demonstrated by way of
prediction _or measurement by a suitably qualified and experienced acoustic
expert that the road-traffic noise level from State Highway 36 is less than 55 dBL
Aeqr2an) 0N all facades of any addition, extension or alteration, or new dwelling

which fronts State Highway 36.

Condition 33 Imposed through s127 Variation fo Consent granted 7 November 2013 TCC Ref
21332%02. Consent condition underlined.

Recommended and Assessed by: Delegated Authorisation by:

-

7 —

James Jacobs Brad Bellamy
Intermediate Environmental Planner Acting Team Leader: Consents

Date: ™ A‘f’:/ 201’%
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Advice Notes

1.

Under RMA s357, you can object to this consent by serving written notice on the
Council within 15 working days of receiving this decision, detailing the reasons for the
objection.

Should the actual processing cost exceed the deposit fee paid al lodgement, if not
already accompanying this decision, an invoice may be sent at a later date.

Development contributions under L GA 2002 —

Requirement for development contribution: Pursuant to section 198(1)(a) of the Local

Government Act 2002, Council requires that a development contribution provided for and
in_accordance with Council’s Development Contributions Policy (which is subject to
change), be made (paid) by the consent holder to Council.

Calculation and payment: Council’s Development Contributions Policy currently provides
that the required development contribution is:

- determined in accordance with Table 2 of Schedule 1 of the Policy in force at the
time this subdivision consent is granted; and

- payable immediately before the section 224 completion certificate is released, and
that the certificate will not be released until the contribution is paid in full to Council.

Postponement or remission: Council’s Development Contributions Policy currently
provides that there will be no postponement or remission of development contributions
except in exceptional circumstances at the discretion of Council’s Chief Executive or in
the special circumstances outlined in Council’s Development Contributions Policy.

Advice Note 3 as amended through s127 Variation to Resource Consent granted 28
January 2014 — TCC Ref 21332*03.

All archaeological sites whether recorded or unrecorded under Part 1 of the  Historic
Places Act 1993 cannot be destroyed, damaged or modified without the consent of the
Historic Places Trust of New Zealand. In the event that an archaeological site(s) and/or
koiwi are unearthed, the consent holder is advised to immediately stop work on the part
of the site that the archaeological site(s) is located, and contact the Historic Places Trust
for advice.

Construction noise from starting up and operation of construction equipment and all other
construction activities on the site of the subdivision are required to meet the limits
recommended in Table 1 in NZS6803:1999, and shall be measured and assessed in
accordance with, NZS6803P:1984 - “The measurement and assessment of noise from
construction, maintenance and demolition work”. Adjustments provided in Clause 6.1 of
NZS6803P:1984 shall apply for the full duration of the project, and references in the
tables to NZS6802 shall read as references to Clause 4.2.2 of NZS6802:1991.

Where any building or drainage works are required to satisfy conditions of this consent,
all consents required under the Building Act 2004 must be obtained prior to the works
being carried out.

Dust management and silt runoff is to be controlled in accordance with the City Plan and

the Infrastructure Development Code. The Consent Holder is advised that they are
required by Bay of Plenty Regional Councils Land Management Plan to take the
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10.

11.

12.

appropriate measures to prevent or minimise sediment generation and yield (sediment
discharge).

Noise attenuation ftreatment within State Highway 36 shall be implemented in
accordance with the ‘Agreement in respect of the Funding and Construction of Noise
Attenuation Barriers along Pyes Pa Bypass (Takitimu Drive Extension)’ dated
November 2010.

Where land to be vested is subject to a specified interest that is proposed to remain, the
Council may certify that interest on the survey plan, pursuant to section 239(2) of
the Resource Management Act 1991.

The consent provides approvals to both layouts in Stage 3K. Should Tauranga City
Council wish the applicant to pursue Option B then they recognise that they will need
fo confirm this to the applicant and confirm how the consent holder will be
compensated for implementing this option. The consent holder is under no obligation
under this consent to pursue Option B.

Acknowledged is an agreement relating to works in Lieu of financial contributions and
forward funding of infrastructure for Pyes Pa West beiween TCC and Grasshopper
dated 19 May 2004 and deed of variation of agreement relating to works in lieu of
financial contributions and forward funding of infrastructure for Pyes Pa West between
TCC and Grasshopper dated 3 March 2006.

it is considered that the subdivision will be consistent with the Consent Noftice
6592047.2 registered on the title of Lot 9 — 11 DP 364444.
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Tauranga City

The Lakes 2012 Limited

C/- Harrison Grierson Consultants Limited
PO Box 1199

Tauranga 3140

DECISION ON CHANGE OF CONDITIONS APPLICATION — RC21332*08
Under the Resource Management Act 1991

That pursuant to Sections 104, 104B, 127 and 108 of the Resource Management Act
1991, the application by The Lakes 2012 Limited to change conditions of subdivision
consent RC21332 to provide for a reconfiguration of residential lots with three
additional lots created, a revised road and access lot layout, re-alignment of greenbelt
and recreation reserve and to impose consent notices on titles to address reverse

sensitivity noise effects;

And

To vary the land use consent to allow for future residential development on lots 236,
237 and 238 to be developed in accordance with the Suburban Residential permitted
activity rules;

As it relates to land with The Lakes Stage 2 and Stage 3 legally described as Pt Lots 9,
10 and 11 DP 364444 and Pt Lot 103 DP 40802 is granted.

That pursuant to Section 113 of the RMA - the reasons for the decision are as per the
recommendation:

The actual and potential effects on the environment of the change have been determined as
being acceptable and approving the application will be consistent with the relevant
provisions of the Regional Policy Statement and Operative City Plan. Overall the application
will be consistent with the purpose and principles of the Act.

Condition 1, 6, 23, 29 and 33 amendments are highlighted as bold red:
1. The proposal shall proceed in accordance with the application submitted including:

- The Assessment of Environmental Effects prepared by Harrison Grierson
Consultants Limited entitled “The Lakes — Balance Stage 2 and Stage 3,
referenced 1520-132631-01, dated October 2012;

- Further Information prepared by Harrison Grierson Consultants Limited entitled

“RC21332 — The Lakes — Stage 2/3 Further Information Response”, referenced
1620-132631-01, dated 23 November 2012;

Tauranga City Council Objective ID: A6381352
91 Willow Street, Private Bag 12022, Tauranga 3143, New Zealand

Phone 07 577 7000 Fax 07 577 7193 Email info@tauranga govt.nz www.tauranga.govt.nz




Further Information prepared by Harrison Grierson Consultants Limited entitled
“Stage 2/3 at The Lakes”, referenced 1520-132631-01, dated 16 December 2012;
The Landscape Design Company Report dated 26 November 2012;

The Shrimpton & Lipinski Report entitled “Pyes Pa West Urbanisation Development,
Tauranga — Geotechnical Assessment Report’ referenced 16944, dated October
2003;

The Coffey Geotechnics Report entitled “Geotechnical Assessment Report —
Suitability of Site for Residential Subdivision The Lakes Subdivision — Stages 2 & 3,
Tauriko, Tauranga’, referenced GENZTAUC13086AD, dated 17 August 2012;

The Archaeology Report prepared by Heritage Consultants entitled “Preliminary
Archaeological Survey and Assessment of Effects — Proposed Residential
Subdivision and Roading Development’, dated April 2003;

The Emails received by Council from David Needham sent at;

- 3:41pm on 26 November 2012;
- 8:30am on 27 November 2012;
- 11:23am on 28 November 2012;
- 11:08am on 28 November 2012;
- 10:14am on 18 December 2012;
- 2:54pm on 19 December 2012;
- 9:517am on 21 December 012;

Except where varied by the s127 Variation to Consent Application prepared by
Harrison _Grierson Consuiltants Limited referenced 1520-132631-01, dated June
2013 and Further_Information received by Council dated 19 July 2013; and the
8127 Variation to Consent Application prepared by Harrison Grierson
Consultants Limited referenced 1520-133562-02 dated 9 October 2013 and the
Further _Information email received by Council from David Needham sent at
12:44pm _on 31 October 2013; and the Hegley Acoustic Consultants report
dated 1 July 2013; and the s127 Variation to Consent Application prepared by
Harrison _Grierson _Consultants _Limited referenced 1510-133562-02 dated 9
December 2013; and _s127 Variation to Consent Application prepared by
Harrison Grierson Consultants Limited _referenced 1520-135959-01 dated March
2014; and the s127 Variation to Consent Application prepared by Harrison Grierson
Consultants Limited referenced 1510-135959-01 dated 10 February 2015; and the
Hegley Acoustic_Consultants report dated 10 December 2015; and the s127
Variation to Consent Application prepared by Harrison Grierson Consultants
Limited referenced 1520-137966-01, dated May 2015; and the Hegley Acoustic
Consultants report dated 2 June 2015;

The Scheme Plans prepared by Harrison Grierson Consuitants Limited entitled

referenced;

- 132631-23-RC100, rev £ 8, dated 25-February-2044 26 May 2015;
- 132631-23-RC101, rev 9 10 dated 25-February-2014 26 May 2015;
- 132631-23-RC102, rev £ 8 dated 25-February-2014 26 May 2015;
- 132631-23-RC103, rev 3 4 dated 26-February-2014 26 May 2015;
- 132631-23-RC104, rev 3 § dated 25-February-2014 26 June 2015;
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132631-23-RC105, rev 3 4 dated 25-+February-2014 26 May 2015;

132631-23-RC106, rev 3 5 dated 25-February-2014 24 June 2015;
132631-23-RC107, rev 4-5 dated 25-February-2014 26 May 2015;

132631-23-RC108, rev-6 7 dated 25-February-2014 24 June 2015;
132631-23-RC109, rev 6 7 dated 25-February-2014 24 June 2015;
132631-23-RC110, rev 4-6 dated 25-February-2014 24 June 2015;
132631-23-RC112, rev-3 5 dated 25-February-2014 24 June 2015;
132631-23-RC500 502, rev 1 dated 2-March-2014 20 May 2015;

And comply with either one of the following Scheme Plan options;

Option A

The Scheme Plan prepared by Harrison Grierson Consu/tants Limited
entitled “P £

458042 referenced 132631-23—RC111 rev 3 5, dated 25—599#&@#%2044 24
June 2015; or

Option B

The Scheme Plan prepared by Harrison Grierson Consultants Limited
entitled “Proposed Subdivision of Part Lots 10 & 11 DP 364444 & Pt Lot 103 DP
408042 referenced 132631-23-RC400, rev 2, dated 5 December 2012
(disregarding Lot 951 which has been subject to area increase);

- The following Plans prepared by Harrison Grierson Consultants Limited:

“Plan of Previous Buildings and Proposed Buffer Zone For Contamination
Assessment’, referenced 132631-23-RC205, rev 1, dated 23 November 2012;
“Proposed Pedestrian and Shared Pedestrian/Cycleway Network”, referenced
132631-23-RC202, rev 2, dated 27 November 2012;

“Proposed Road Profiles”, referenced 132631-23-RC203, rev 2 dated 19
November 2012;

“Proposed Finish Contours”, referenced 132631-23-RC200, rev 1, dated 19
October 2012;

“Indicative Earthworks Remaining Cut/ Fill Depths”, referenced 132631-23-
RC201, rev 1, dated 19 October 2012;

“Bus Tracking Curves 12.5m Rigid Bus”, referenced 132631-23-RC204, rev 1,
dated 19 October 2012;

“Proposed Trunk Services Stormwater Plan”, referenced 132631-23-RC210, rev
2, dated 18 December 2012;

“Proposed Trunk Services Sanitary Sewer Plan’, referenced 132631-23-RC211,
rev 1, dated 19 October 2012;

“Proposed Trunk Services Potable Water Plan’, referenced 132631-23-RC212,
rev 1, dated 19 October 2012;

“Proposed Layout Overlaying City Plan L86”, referenced 132631-23-RC300, rev
2, dated 17 June 2013;

“Proposed Layout Overlaying City Plan L95”, referenced 132631-23-RC301, rev
2, dated 17 June 2013;

Stage 2 and 3 Reduced Developable Areas Based on Revised Reserve
Slopes” referenced 132631-23-RC303, rev 2, dated 17 June 2013.

Subject to any changes required through compliance with the following conditions

Objective ID: A6381352



Noting Condition 1 as amended through s127 Variation to Resource Consent granted 24 July
2013 — TCC Ref 21332*01 and subsequent s127 Variations to Consent granted 7 November
2013 ~TCC Ref 21332*02 and 28 January 2014 — TCC Ref 21332*03, and 11 April 2014 —
RCC Ref 21332*04 and 16 March 2015 — TCC Ref 21332*06 with amendments to consent
condition underlined. New changes to the condition are highlighted in bold red.

Any staging of subdivision consent by way of $223/224 certificates issued on
separate survey for this subdivision is appropriate subject to that staging complying
with all relevant conditions as listed for that stage within this subdivision consent.

All matters and works relating to the servicing and accessing of the
subdivision, shall be designed, supervised, constructed and certified in
accordance with requirements of the Council's’ Infrastructure Development
Code.

Prior to any works commencing on the site (exclusive of site clearance or buik
earthworks associated with any Bay of Plenty Regional Council earthworks consent)
the consent holder shall submit, to the Council, plans of the proposed activity to and
obtain plan approval. Including the following:

- The information and plans required by the Infrastructure Development
Code;

- All potential run out areas;

- Allflood risk areas;

- Details of any overland flowpaths;

- Details of the works to establish a suitable building platform on each proposed
fot;

- Details of the construction of the road to vest and the proposed traffic
management measures;

- Details of the construction for all Right of Way Iots;

- Details of the sewer extension that is required to service the upstream
catchment;

- Details of proposed temporary sanitary sewer pump station;

- Details of design and construction of Detention Ponds and Dams demonstrating
the peak flow mitigation required, and how maintenance access is achieved:

- Details of the extent of ponding in extreme rainfall events;

- Details of any culvert upgrade required under proposed roads to vest;

- Details of Fire Fighting system;

- Details of landscaping and planting within Road to vest;

- Details of landscaping and planting of Greenbelt Reserves to vest;

- Details of Recreation Reserves to vest, including development of
playgrounds and landscaping (with structural retaining of slopes,
accessibility of pathways, featured paving and structural and play equipment to
similar standard as illustrated in Photographs received by Council on 18
December 2012);

- Details of construction of pedestrian accessways

Condition 4 as amended through s127 Variation to Resource Consent granted 11 April 2014 —
TCC Ref 21332*04. Amendments to consent condition underlined.
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10.

11.

12.

13.

14.

15.

All residential lots shall be provided with a separate underground connection to the
sanitary sewer, stormwater, water and electricity reticulation system in accordance
with the Council’s Infrastructure Development Code

The proposed Right of Way lots 934, 960-9912 inclusive (and lot 992 if Scheme
Plan Option B prepared by Harrison Grierson Consultants Limited referenced
132631-23-RC400, rev 2, dated 5 December 2012 proceeds) shall be
constructed in accordance with the Infrastructure Development Code.

Prior to the first application for s224 approval, the Kennedy Road Waste Water Pump
Station shall be complete and operational.

All lots with a building platform higher than RL40m Moturiki Datum shall be fed from
the Joyce Road water supply.

Where landscaping is proposed on land to be vested as local purpose Greenbelt
reserve or Recreation reserve, the landscaping shall be established and maintained
at the consent holders expense. The landscaping shall be maintained for not less
than 36 months for Greenbelt and 18 months for Recreation reserve from the date of
completion. The date of completion shall be agreed with Council. A maintenance
bond shall be entered into should vesting occur prior to completion of the
maintenance period.

The consent holder shall supply to the Council a set of ‘as built' plans of all
engineering works in accordance with the Council’s Infrastructure Development
Code.

The location of any subsoil drains shall be shown on the as-built drawings
submitted to the Council and within the geotechnical completion report required by
Condition 16.

All earthworks design, testing and construction shall be undertaken in
accordance with Infrastructure Development Code and the specific requirements  of
the consent holders appointed Geo-Professional.

Where earthworks and/or pre-load operations occur over the Council’s mains the
consent holder shall undertake a CCTV survey of the mains prior to, and upon
completion of the earthworks and/or pre-load operations. Monitoring shall continue at
regular intervals during the earthworks and pre-load phases of the project as an
ongoing check of the condition of the mains and to ensure their serviceability. If
damage occurs to the mains during the earthworks and/or pre-load operations the
Council will repair the mains at the consent holder’s expense, with any payment for
repairs or losses arising as a result of the damage shall be paid prior to certification
pursuant to Section 224.

The Consent Holder shall construct a building platform on each proposed lot to avoid
the effects of inundation. The platform shall be a minimum of 500mm above the
calculated 50 year (2%AEP) storm level.

Prior to any earthworks which will increase the stormwater runoff into adjoining

catchments, the detention dams and/or ponds required to provide peak flow attenuation
shall be in operation.
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16.

17.

18.

19.

20.

21.

22.

The Consent Holder shall provide to the Council a “Geotechnical Completion
Report” complied by a Category 1 Geo-Professional. The report shall:

- Comply with the Council’s Infrastructure Development Code QA4
requirements;

- Display the position of all designated building platforms and building restriction
lines where applicable;

- Certify the provision of debris protection bunds where required:;

- Provide recommendations for the disposal of stormwater;

- Provide recommendations for the on going development of the lots (i.e.
maximum cut/fill heights, management of steep slopes, etc.);

- Confirm earthworks and/or building platforms have been constructed to
comply with the New Zealand Building Code requirements;

- Determine minimum floor level requirements for lots adjacent to stormwater
ponding areas;

- Certify that any residual settlement or differential settlement that may still
occur shall not exceed the manufacturer's recommendations with respect to the
installed underground pipe networks to be vested in Council or exceed accepted
design techniques with respect to road settlement or long term deflection, or exceed
the settlement limitations as detailed in the New Zealand Building Code;

- Comment on removal or amendment of existing land feature/s displayed on
Council’s GIS.

Pursuant to Section 128 of the Resource Management Act 1991, the Council
may review this condition, upon receipt of the “Geotechnical Completion Report’, and
require a Consent Notice to be registered on the Certificate of Title of any allotments
to which the recommendations of the “Geotechnical Completion Report” relate to.

All building line restrictions or designated building platforms shall be clearly
identified and dimensioned on the survey pian prior to certification pursuant to
Section 223 of the Resource Management Act 1991.

The consent hoider shall, prior to the release of the s223 certificate for the
subdivision or any stage of the subdivision, submit to Council’s Corporate Information
Section three alternative street names for authorisation in accordance with Council’s
Street Naming Policy (including Iwi consultation), for each proposed new street and
lane in the subdivision. The authorised street name signs will be manufactured and
erected by the consent holder at the consent holder’s expense. All traffic and
pedestrian access signage shall be manufactured by an approved certifier and
erected by the consent holder at the consent holder’s expense.

All easements required for underground services and rights of way serving lots
within the subdivision shall be duly granted or reserved.

The consent holder shall register an easement in gross in favour of the Council over
any stormwater overland flowpath located on private property, including those
resulting from overload of the roading primary stormwater system under extreme
rainfall conditions.

The overland flowpath easement shall be shown on the survey plan prior to
certification pursuant to Section 223 of the Resource Management Act 1991 and
shall be shown as the “Right to Drain Stormwater” and shall be registered on the
survey plan under a “Memorandum of Easements in Gross”.
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23.

24.

25.

26.

27.

The consent holder shall vest in the Council the following lots as shown on the
scheme plan:

- Lots 900 to 919 920 inclusive as Road;

- Lots 930, 935, 938, 940, 944, 950 and 952 as Recreation Reserves;

- Lots 932, 933, 943, 945, 948, 949, 951 and Pt Lot 9 DP364444 as Local
Purpose: Greenbelt Reserves;

- Lots 931, 936, 937 and 941 as Local Purpose: Accessway Reserves;

- Lot 947 as Local Purpose: Waste Water Reserve;

The lots to vest shall be shown on the survey plan prior to certification pursuant to
Section 223 of the Resource Management Act 1991.

Condition 23 as amended through s127 Variations to Resource Consent granted 24 July 2013
— TCC Ref 21332*01 and 11 April 2014 TCC Ref 21332*04. Amendments to consent
condition underlined.

Prior to vesting of lot 947, the consent holder shall enter into a bond for removal of
the temporary waste water pump station and associated Infrastructure. Should
modification of the structure plan result in the pump station forming part of the
permanent network, then a bond will not be required.

Pursuant to Section 221 of the Resource Management Act 1991, a consent notice shall
be registered on the Certificate of Title of any property that shares a common
boundary with any of the following local purpose reserves:

Accessway
Recreation
Drainage
Waste Water
Stormwater
Greenbelt

The consent notice shall advise the owners and subsequent owners thereof, of the
following requirement to be complied with on a continuing basis: The owners are
required to meet the full cost of any fencing along the common boundary between the
lot and adjoining land that are intended to be vested in Tauranga City Council as local
purpose reserve.

Upon application for the s223 certificate for the subdivision the consent holder
shall confirm in writing to Council which property boundaries require a fencing
consent notice to be registered on its title.

Prior to bulk earthworks being undertaken within 100m of the area marked
potential “HAIL Site” on the Harrison Grierson Plan entitled “Plan of Previous
Buildings and Proposed Buffer Zone For Contamination Assessment”, referenced
132631-23-RC205, rev 1, dated 23 November 2012, a site investigation report
prepared by a suitably qualified professional in accordance with ‘Guideline No.1 —
Reporting on Contaminated Sites in New Zealand, Ministry for the Environment’ is
required to be provided to Council’s Manager of Environmental Planning. The site
investigation report shall identify and quantify any soil contamination, and any
remediation works necessary (if any). Prior to lodgement of s224 application in relation
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28.

29.

30.

31.

32.

to the above land area, any remediation works required to address contaminated soil
shall be undertaken. Note, that a land use consent under the City Plan addressing
contaminated soil will be required if the site investigation report determines it to be
contaminated.

That before the commencement of any ground disturbance associated with the
proposed development within Stages 3H, 3F and Lot 949 (Local Purpose
Reserve:Greenbelt), an authority to modify damage or destroy U14/ 1915 and
U14_2166 and possible unrecorded subsurface archaeological sites from the New
Zealand Historical Places Trust is to be obtained under the provisions of Section 12
of the Historic Places Act 1993. Ngai Tamarawaho Iwi representatives shall also be
given 48 hours notice in writing prior to the commencement of earthworks within the
abovementioned locations within the subdivision.

The amalgamation conditions referenced within the Scheme Plans listed within
Condition 1 shall be recorded on the survey plan prior to certification pursuant to
Section 223 of the Resource Management Act 1991 (LINZ Requests: 1300709

4 8 subseguent-LI oquests—1152384-& 118 4 & 1204864 for-plans

- g l .!! g - !- ]

The _following amalgamation condition shall also be recorded on the survey plan
prior_to certification pursuant to Section 223 of the Resource Management Act
1991 (LINZ Request 1276588):

“That Lot 890 be transferred fo the owner of Lot 1 DP 474511 (CT651657) and
that one computer reqgister be issued to include both parcels.”

Note, the amalgamation of Lot 1 DP 474511 and Lot 890 is only required until
subsequent s223/s224 certification _has occurred to create consented lots 868,
869, 870 and 890.

Condition 29 as amended through s127 Variation to Resource Consent granted 24 July 2013
— TCC Ref 21332*01, 28 January 2014 — TCC Ref 21332*03 and 11 April 2014 — TCC Ref
21332*04 and 16 March 2015 — TCC Ref 21332*06 with amendments to consent condition
underlined. New changes to the condition are highlighted in bold red.

That a shared cycleway/walkway is to be constructed within the State Highway
designation from Pyes Pa Road to link with the Collector Road within the site which is
denoted as part of a potential future cycleway/walkway within the Harrison Grierson
Plan entitled “Proposed Pedestrian and Shared Pedestrian/Cycleway Network’,
referenced 132631-23-RC202, rev 2, dated 27 November 2012. The timing and design
of construction of the cycleway /walkway within the State Highway (Pyes Pa Bypass)
will require approval under s176 of the Resource Management Act 1991. The final
approval of construction drawings will be required from New Zealand Transport Agency
State Highway Manager: Bay of Plenty.

The subdivision consent has a term of 15 years to complete from the date in which it
has been granted.

All costs associated with the conditions of this consent, including those required

under the Council's’ Infrastructure Development Code, shall be met by the
consent holder.
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33.

Pursuant to Section 221 of the Resource Management Act 1991, a consent

notice shall be reqgistered on the Certificate of Titles of the following Lots advising

the owners and subsequent owners thereof of the requirements to be complied

with on a continuing basis:

For Lots 855, 856, 860, 861, 864, 865, 867, 868, 869 and 870

a)

An_acoustic _fence constituting _a close board timber fence with battens
over the joins as illustrated within Figure 2 of the Hegley Acoustics
Consultants report dated 1 July 2013 shall be maintained on the boundary of the
lot and the reserve adjacent to State Highway 36 in the location as shown within
Figure 1 of the Hegley Acoustics Consultants report dated 1 July 2013. The
fencing shall_be maintained at all times to ensure its acoustic integrity is
maintained.

For Lots 105, 106, 848,849, 854, 855 856, 860, 861, 864, 865, 867, 868, 869, 870,

879, and-890, 148 to 158, 163, 166, 167, 224, 238 to 248, 255, 258 and 259

b)

Any new dwelling being constructed, or any existing dwelling being extended
greater than 25% of the existing floor area, that is_above the ground floor level
(i.e. being second and/or third storey), shall be designed and constructed to
achieve an internal road-traffic design sound level of 40dBL seqp4n inside all
habitable rooms with the ventilating windows open.

At the time of building consent application an acoustic design report shall be
provided to Council from a_suitably qualified and experienced acoustics expert
demonstrating compliance with the abovementioned sound level requirement. If
this cannot be achieved, then:

The_windows of all_habitable rooms shall be constructed with glazing that
includes a laminated pane that is at least 6.38mm thick and covers the glazed
area, and a ventilation system shall be installed to either:

. Consist_of an air conditioning unit(s) provided that the noise level
generated by the unit(s) must not exceed 40dBlaeqsos) in the largest
habitable room (excluding bedrooms) and 35dBLeques) in _all _other
habitable rooms; when measured 1 metre from any grille or diffuser, or

. A_system capable of providing a least 15 air_changes per hour in the
largest habitable room (excluding bedrooms) and at least 5 air changes per
hour in all other habitable rooms, and

° The noise level generated by the system must not exceed 400dBL peqqsos) in
the largest habitable room (excluding bedrooms) and 350BL peq305) in all
other habitable rooms; when measured 1 metre from any grille or diffuser,
and

° The internal air pressure must be no more than 10 Pa above ambient air
pressure due to the mechanical ventilation, and

o Where a high air flow rate setting is provided, the system must be
controllable by the occupants to be able to alter the ventilation rate with at
least three equal progressive stages up to the high setting.
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The above requirements do not apply if it can be demonstrated by way of
prediction or measurement by a suitably qualified and experienced acoustic
expert that the road-traffic noise level from State Highway 36 is less than 55 dBL
Aeqr24n) ON all facades of any addition, extension or alteration, or new dwelling
which fronts State Highway 36.

For Lots 105 and 106

c)

An_acoustic fence constituting a close board timber fence with battens
over the joins as illustrated within Figure 2 of the Hegley Acoustics
Consultant’s report dated 10 December 2014 shall be maintained on_the
boundary of the lot and the reserve adjacent to State Highway 36 in_the
location as shown within _Figure 1 of the Hegley Acoustics Consultants
report dated 10 December 2014. The fencing shall be maintained at all
times to ensure its acoustic integrity is maintained.

For Lots 148 to 162 and Lots 237 to 254

d)

An acoustic fence constituting a close board timber fence with battens
over the joins as illustrated within Figure 2 of the Hegley Acoustics
Consultant’s report dated 2 June 2015 shall be maintained on the
boundary of the lot in the location as shown within Figure 1 of the Hegley
Acoustics Consultants report dated 2 June 2015. The fencing shall be
maintained at all times to ensure its acoustic integrity is maintained.

For lots 159 to 162 and 249 to 254

e

Any new dwelling being constructed, or any existing dwelling being
extended greater than 25% shall be designed and constructed to achieve
an internal road-traffic design sound level of 40dBL jeq24n inside all
habitable rooms with the ventilating windows open.

At the time of building consent application an acoustic design report shall
be provided to Council from a suitably qualified and experienced acoustics
expert demonstrating compliance with the abovementioned sound level
requirement. If this cannot be achieved, then:

The windows of all habitable rooms shall be constructed with glazing that
includes a laminated pane that is at least 6.38mm thick and covers the
glazed area, and a ventilation system shall be installed to either:

J Consist of an air conditioning unit(s) provided that the noise level
generated by the unit(s) must not exceed 40dBL seqi305) in the largest
habitable room (excluding bedrooms) and 35dBL jeq30s) in all other
habitable rooms; when measured 1 metre from any grille or diffuser,
or

o A system capable of providing a least 15 air changes per hour in the

largest habitable room (excluding bedrooms) and at least 5 air
changes per hour in all other habitable rooms, and
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Recommended and Assessed by:

o The noise level generated by the system must not exceed
40dBL peqq305) in the largest habitable room (excluding bedrooms) and
35dBL peq(305) in all other habitable rooms; when measured 1 metre
from any grille or diffuser, and

° The internal air pressure must be no more than 10 Pa above ambient
air pressure due to the mechanical ventilation, and

° Where a high air flow rate setting is provided, the system must be
controllable by the occupants to be able to alter the ventilation rate
with at least three equal progressive stages up to the high setting.

The above requirements do not apply if it can be demonstrated by way of
prediction or measurement by a suitably qualified and experienced
acoustic expert that the road-traffic noise level from State Highway 36 is
less than 55 dBL jeq24n oOn all facades of any addition, extension or
alteration, or new dwelling which fronts State Highway 36.

Condition 33 Imposed through s127 Variation to Consent granted 7 November 2013 - TCC
Ref 21332%02, and 16 March 2015 — TCC Ref 21332*06 with amendments to consent
condition underlined Consent condition underlined. The new changes to condition are
highlighted in bold red.

mes Jacpbk Lee Dove
ermediate| Environmental Planner Senior Environmental Planner

ate: /3 /72015

Advice Notes

1.

Under RMA s357, you can object to this consent by serving written notice on the
Council within 15 working days of receiving this decision, detailing the reasons for the
objection.

Should the actual processing cost exceed the deposit fee paid at lodgement, if not
already accompanying this decision, an invoice may be sent at a later date.

Development contributions under LGA 2002 —

Requirement for_development contribution: Pursuant to section 198(1)(a) of the Local
Government Act 2002, Council requires that a development contribution provided for and
in_accordance with Council’'s Development Contributions Policy (which is subject to

change), be made (paid) by the consent holder to Council.

Calculation and payment: Council’s Development Contributions Policy currently provides
that the required development contribution is:
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10.

- determined in accordance with Table 2 of Schedule 1 of the Policy in force at the

time this subdivision consent is granted; and

- payable immediately before the section 224 completion certificate is released, and
that the certificate will not be released until the contribution is paid in full to Council.

Postoonement or remission: Council’s _Development Contributions Policy currently
provides that there will be no postponement or remission of development contributions
except in exceptional circumstances at the discretion of Council’s Chief Executive or in
the special circumstances outlined in Council’s Development Contributions Policy.

Advice Note 3 as amended through s127 Variation to Resource Consent granted 28
January 2014 — TCC Ref 21332*03.

All archaeological sites whether recorded or unrecorded under Part 1 of the Historic
Places Act 1993 cannot be destroyed, damaged or modified without the consent of the
Historic Places Trust of New Zealand. In the event that an archaeological site(s) and/or
koiwi are unearthed, the consent holder is advised to immediately stop work on the part
of the site that the archaeological site(s) is located, and contact the Historic Places Trust
for advice.

Construction noise from starting up and operation of construction equipment and all other
construction activities on the site of the subdivision are required to meet the limits
recommended in Table 1 in NZS6803:1999, and shall be measured and assessed in
accordance with, NZS6803P:1984 - “The measurement and assessment of noise from
construction, maintenance and demolition work”. Adjustments provided in Clause 6.1 of
NZS6803P:1984 shall apply for the full duration of the project, and references in the
tables to NZS6802 shail read as references to Clause 4.2.2 of NZS6802:1991.

Where any building or drainage works are required to satisfy conditions of this consent,
all consents required under the Building Act 2004 must be obtained prior to the works
being carried out.

Dust management and silt runoff is to be controlled in accordance with the City Plan and
the Infrastructure Development Code. The Consent Holder is advised that they are
required by Bay of Plenty Regional Councils Land Management Plan to take the
appropriate measures to prevent or minimise sediment generation and yield (sediment
discharge).

Noise attenuation treatment within State Highway 36 shall be implemented in
accordance with the ‘Agreement in respect of the Funding and Construction of Noise
Attenuation Barriers along Pyes Pa Bypass (Takitimu Drive Extension)’ dated
November 2010.

Where land to be vested is subject to a specified interest that is proposed to remain, the
Council may certify that interest on the survey plan, pursuant to section 239(2) of
the Resource Management Act 1991.

The consent provides approvals to both layouts in Stage 3K. Should Tauranga City
Council wish the applicant to pursue Option B then they recognise that they will need
to confirm this to the applicant and confirm how the consent holder will be
compensated for implementing this option. The consent holder is under no obligation
under this consent to pursue Option B.
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11.

12.

Acknowledged is an agreement relating to works in Lieu of financial contributions and
forward funding of infrastructure for Pyes Pa West between TCC and Grasshopper
dated 19 May 2004 and deed of variation of agreement relating to works in lieu of

financial contributions and forward funding of infrastructure for Pyes Pa West between
TCC and Grasshopper dated 3 March 2006.

It is considered that the subdivision will be consistent with the Consent Notice
6592047.2 registered on the title of Lot 9 — 11 DP 364444.
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THAT LOT 966 HEREON BE HELD AS TO EIGHT
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NOTES:

1. AMALGAMATION CONDITIONS

THAT LOT 934 HEREON BE AMALGAMATED WITH
SECTION 2 SO 416677 AND ONE COMPUTER
REGISTER BE ISSUED IN ACCORDANCE THEREWITH.

THAT LOT 992 HEREON BE HELD AS TO TWO
UNDIVIDED ONE HALF SHARES BY THE OWNERS OF
LOTS 434 AND 777 HEREON AS TENANTS IN
COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.
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NOTES:

1. AMALGAMATION CONDITIONS
THAT LOT 969 HEREON BE HELD AS TO TWO
UNDIVIDED ONE HALF SHARES BY THE OWNERS OF
LOTS 164 AND 165 HEREON AS TENANTS IN
COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 970 HEREON BE HELD AS TO TWO
UNDIVIDED ONE HALF SHARES BY THE OWNERS OF
LOTS 256 AND 257 HEREON AS TENANTS IN
COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.
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943 NOTES:
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DP 348694 16294m> 1. AMALGAMATION CONDITIONS
CT 209384 LOCAL PURPOSE THAT LOT 971 HEREON BE HELD AS TO TWO
RESERVE TO VEST (GREEN UNDIVIDED ONE HALF SHARES BY THE OWNERS OF
BELT) LOTS 260 AND 261 HEREON AS TENANTS IN

COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 972 HEREON BE HELD AS TO SIX
UNDIVIDED ONE SIXTH SHARES BY THE OWNERS
973 OF LOTS 220 TO 225 HEREON AS TENANTS IN
o COMMON IN THE SAID SHARES AND THAT

INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

229

3524m?2

THAT LOT 973 HEREON BE HELD AS TO TWO
UNDIVIDED ONE HALF SHARES BY THE OWNERS OF
LOTS 236 AND 237 HEREON AS TENANTS IN
COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.

THAT LOT 974 HEREON BE HELD AS TO THREE
UNDIVIDED ONE THIRD SHARES BY THE OWNERS
OF LOTS 215, 216 AND 217 HEREON AS TENANTS IN
COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.
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NOTES:

1. AMALGAMATION CONDITIONS

THAT LOT 980 HEREON BE HELD AS TO THREE
UNDIVIDED ONE THIRD SHARES BY THE OWNERS
OF LOTS 527, 528 AND 529 HEREON AS TENANTS IN
COMMON IN THE SAID SHARES AND THAT
INDIVIDUAL COMPUTER REGISTERS BE ISSUED IN
ACCORDANCE THEREWITH.
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THAT LOT 978 HEREON BE HELD AS TO TWO UNDIVIDED
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AND THAT INDIVIDUAL COMPUTER REGISTERS BE ISSUED
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Lakes Homes Ltd Taurang'a C/ty
C/- S &L Consultants Ltd

PO Box 231
Tauranga 3140

DECISION ON RESOURCE CONSENT APPLICATION — RC25903
Under the Resource Management Act 1991

Tauranga City Council resolves:

That pursuant to Sections 104 and 104B of the Resource Management Act 1991, the
application for resource consent made by Lakes Homes Ltd to undertake a two-lot
residential subdivision (and associated development complying with Suburban
Residential Zone standards) within the Greenbelt Zone at 16 Okataina Street, Pyes
Pa legally described as Lot 237 DP 507200 (CFR 769811) is granted.

Reasons for Decision:

It has been determined that allowing this activity, subject to the conditions set out below,
will avoid any unacceptable actual and potential effects on the environment. These
conditions include those considered necessary for addressing the matters set out under
section 106 of the Act.

The activity is considered to be consistent with the relevant provisions of the National
Policy Statement on Urban Development Capacity particularly as it relates to the direction
set out under policies PA1l, PA2 and PA4. The proposal is also consistent with the
provisions of the NESCS. Further the proposal is also consistent with the Tauranga City
Plan and the Bay of Plenty Regional Policy Statement. For these reasons, it has been
determined that granting this application will be consistent with the purpose and principles
of the Act as set out under Part 2.

The granting of this resource consent is subject to the following conditions
pursuant to Sections 108 and 220 of the RMA 1991

General
1. The proposal shall proceed in accordance with the application prepared by S&L
Consultants Ltd, ref.21809-RCA, dated June 2017, including:
— S &L Consultants Ltd e-mail, dated 21 July 2017 relating to earthworks

— S & L Consultants Ltd Subdivision Plan Dwg.No0.21809-RC1, Rev.2, dated
June 2017.

Subject to any changes required through compliance with the following conditions
[see Advice Note 1].

Tauranga City Council Objective ID: A8045030
91 Willow Street, Private Bag 12022, Tauranga 3143, New Zealand
Phone 07 577 7000 Fax 07 577 7193 Email info@tauranga.govt.nz www.tauranga.govt.nz



2.  All costs associated with the conditions of this consent, including undertaking works in
accordance with the Infrastructure Development Code, shall be met by the consent
holder.

Access and Easements:

3.  That the following amalgamation conditions shall be recorded on the survey plan
prior to certification pursuant to Section 223 of the Resource Management Act (LINZ
Request: 1459067):

“That Lot 3 hereon (legal access) be held as to two undivided one half shares
by the owners of Lots 1 and 2 hereon and individual certificates of title be issued
in accordance therewith.”

— “That Lot 973 DP507200 (legal access) be held as two undivided one quarter

shares by the owners of Lots 1 and 2 hereon and individual certificates of title
be issued in accordance therewith.”

4.  All easements required for underground services (including easements in gross) and
rights of way serving lots within the subdivision shall be duly granted or reserved.

Servicing / Engineering Certification:

5.  All matters and works relating to the servicing of the subdivision shall be designed,
supervised, constructed and certified in accordance with requirements of the
Council’s Infrastructure Development Code [see Advice Notes 3 & 4].

6. Prior to any works commencing on the site, the consent holder shall submit, to the
Council (Team Leader: Land Development Engineering), plans of the proposed
activity to and obtain plan approval. The detail to be submitted in accordance with
this condition shall include the information and plans required by the Infrastructure
Development Code including the location of existing services and connections
(including the depth of existing connections; details of all proposed pipework with
invert levels and details of access points or rodding eyes; and details of the formation
of the proposed shared accessway.

7.  The consent holder shall construct the shared accessway shown as Area A on the
scheme plan in accordance with the Infrastructure Development Code and detail
approved in accordance with condition 6 of this consent.

8.  All residential lots shall be provided with a separate underground connection to the
sanitary sewer, water, stormwater and electricity reticulation system in accordance
with the Council’s Infrastructure Development Code and condition 6 of this consent
[see Advice Notes 3 & 4].

9.  The consent holder shall supply to the Council a set of 'as built' plans of all engineering
works in accordance with the Council’s Infrastructure Development Code.

Objective ID: AB045030



Recommended and Assessed by: Delegated Authorisation by:

7 A7 YA

James Danby Brad Bellamy
Consultant Planner Team Leader: Environmental Planning

Date: 25 July 2017

Advice Notes:

1. This consent has been granted on the basis of the proposal being for residential subdivision
(and associated residential dwellings) in accordance with the Suburban Residential Zone.
Until the City Plan is amended to realign the boundary of Greenbelt Zone (in accordance
with the underlying resource consent) it is expected that future development of the subject
site will be subject to the relevant standards of the Suburban Residential Zone.

2. Under sections 357A and 357B of the Resource Management Act 1991, you have a right
of objection to the consent authority in respect of the above decision or any additional fees
and charges required in respect of this decision. In accordance with section 357C notice
of any such objection must be in writing to the Council within 15 working days of receiving
this decision and/or the date on which the invoice is received. Any notice given under
section 357C should describe the reasons for the objection.

3. For new connections to Council infrastructure (sanitary sewer and water) pipework shall be
inspected and approved by Council prior to backfilling

4. For all new connections to council’'s infrastructure, a services connection approval is
required. Applications can be made to sca@tauranga.govt.nz

5. Development contributions under LGA 2002 —

Requirement for development contribution: Pursuant to section 198(1)(a) of the Local
Government Act 2002, Council requires that a development contribution provided for and
in accordance with Council’'s Development Contributions Policy (which is subject to
change), be made (paid) by the consent holder to Council.

6. Where any building or drainage works are required to satisfy conditions of this consent, all
consents required under the Building Act 2004 must be obtained prior to the works being
carried out.

7. Should the actual processing cost exceed the deposit fee paid at lodgement, if not
already accompanying this decision, an invoice may be sent at a later date.

Objective ID: AB045030
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General Description of Landform within Tauranga District

The landform and geology within Tauranga District have some features which demand particular attention.

(a) Minimum Building Platform Levels

Significant areas of Tauranga District are at risk of flooding through sea level rise, tidal surges within the
harbour, storm-wave runup on the ocean coastline and the flooding of streams, sewer drains, ponding areas
and overland flow paths in extreme climatic conditions. Council has some “broadbrush” information on
many possibly flood prone areas. More detailed investigations by appropriately qualified people may be
required to be submitted in support of Resource and Building consents. Building Platforms should be
constructed with adequate freeboard above flood levels. Council has adopted a minimum floor level policy.
This level is available from Council on request from Council’s Development Engineer. However due to the
dynamic nature of the environment and the ongoing investigative work these levels may be reviewed at any
time. For the purposes of this clause, a “building platform” is defined as the area of ground within a line
1.0m outside the perimeter of the building proper.

(b) Low-lying Land

There are many areas of low-lying land (often adjacent to the harbour) which comprise soft or very soft
foundation conditions. These conditions are characterised by normally consolidated fine grained alluvial
sediments (silts and clays) which have been deposited in marine or estuarine environments. In many areas
they have been subject to random and non-engineered fillings. The materials are prone to settlement
caused by consolidation under even minor loadings. These areas require particular care and appropriate
geotechnical investigation and advice prior to development concepts being prepared. Whilst most of the
Mount Maunganui/Papamoa area has an underlying sand formation, pockets of peat and “black sand” occur
which exhibit poor foundation support qualities. These should be removed from building platforms and
roading subgrades.

(c) Sloping Ground

The foundation conditions of the low-lying areas in the District have been described in (b) above. The near
surface geology of the higher ground within the District comprises a series of weathered fine grained
rhyothic ashes known locally as the Older Ashes. The Older Ashes consist of the Pahoia Tuffs overlain by
the Hamilton Ash (the top of which is known locally as the “chocolate” layer).

Overlying the Older Ashes is a series of coarse friable silts, sands and pumice lapilli which tends to mantle
the topography formed within the Older Ashes and are known locally as the Younger Ashes.

On some sloping ground, particularly the present and relic slips adjacent to the harbour, the ashes often
have marginal stability and there are numerous examples of past and recent instability. Deep seated
failures are generally confined to the steep banks which are or have in their history been subjected to active
toe erosion. Development must be set back from the top of such steep banks, with the setback distance
being determined by appropriate geotechnical investigations carried out by a Person who has pre-qualified
with Council as a Specialist Geotechnical Advisor.

The majority of other failures on modest to steeply sloping ground are shallow failures (involving the top 1m
to 3m of soil), but are nonetheless of serious consequence to any building development. Such failures are
usually initiated by extreme climatic conditions. Any sloping ground greater than 15-degree gradient should
be subject to appropriate geotechnical investigations to determine whether the ground is adequately stable
for development.
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The Lakes Stages 3G, 3H & Lots 236-239 (Stage D) — Geotechnical Completion Report

1. INTRODUCTION AND SCOPE

This Geotechnical Completion Report (GCR) has been prepared by Coffey Services (NZ) Ltd (Coffey)
for the Lakes (2012) Limited following completion of earthworks for Stage 3G, Stage 3H (collectively
known as 3GH) and Lots 236 to 239 within Stage D of the Lakes Subdivision and in general
accordance with the conditions of Council resource consent number RC21332.

This GCR contains the results of site investigations together with as-built plans derived from Harrison
Grierson Consultants Ltd (HGCL) topographical data. It describes bulk earthworks completed during
the 2007-2008, 2013-2014 and 2014-2015 earthworks seasons.

The extent of earthworks observed by Coffey is shown on the appended plans (Figures 1 to 6,
Appendix A). A Statement of Professional Opinion (Form G2) and Summary of Technical Data (Form
G3) for the works described herein are also appended.

2. DESCRIPTION OF SUBDIVISION

Stages 3GH and Lots 236 to 239 within Stage D of the Lakes subdivision are located near the
intersection of Pyes Pa Road and Takitimu Drive (State Highway SH26) in Pyes Pa, Tauranga. The
site location and original ground contours are shown on Figures 1 (Stage 3GH) and 4 (Lots 236 to
239) in Appendix A. Stage 3G, Stage 3H and Lots 236 to 239 consists a total of 80, 11 and 4 lots
respectively.

Before earthworks began, the majority of Stage 3G consisted of a flat or gently rolling north-south
oriented plateau at approximately RL 55-65m (Moturiki Datum, 1953). During the 2013-2014
earthworks season, filling was placed over the northern portion of Stage 3G. The following 2014-
2015 earthworks season, excavation of the elevated plateau was undertaken in the southeast of
Stage 3G and additional filling was placed in the north and eastern extent. Combined cut/fill contours
of the works completed are shown on Figure 2.

Stage H comprised a sloping terrace on the edge of the plateau before earthworks proceeded,
dipping from approximately RL 59m in the western extents to approximately RL 49m in the east.
During the 2014 to 2015 earthworks season, filling commenced over much of Stage 3H, with the
exception of minor cut in the north-western and south-western extents.

Lots 236 to 239 within Stage 3D originally comprised of steeply sloping ground over much of the lots,
dipping in a southeast and western direction where a deeply incised gully extended into the lots.
Earthworks commenced in this area with the placement of fill over Lots 237 to 239 during the 2007 to
2008 earthworks season, followed by unsupervised filling thereafter, likely between 2010 and 2012
and discussed later in this report. Cut/fill contours are shown on Figure 4. The 2012 ground surface
is shown on Figure 5. Further earthworks were completed during the 2014-2015 work season, with
cut/fill contours for the 2014-2015 earthworks also shown on Figure 5.

Construction of a cantilever timber pole retaining wall was completed in 2017 adjacent to the northern
perimeter of Stage 3G. Additionally in 2016, a stormwater pipe was thrust beneath the slope to the
east of Stage 3H to an outlet structure above the stream in the valley below. The location of the
stormwater pipe and indicative location of the retaining wall is shown on Figure 3.

Civil infrastructure for these stages and lots of the subdivision was installed in 2015 and 2016. The
finished ground surface is shown on Figures 3 and 6.

Coffey Services (NZ) Ltd
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The Lakes Stages 3G, 3H & Lots 236-239 (Stage D) — Geotechnical Completion Report

3. RELATED REPORTS

The following documents were prepared prior to or during the design and development of Stages 3G,
3H & Lots 236-239 (Stage D):

1. ‘Pyes Pa West Urbanisation Development, Tauranga — Geotechnical Assessment Report’,
report prepared by S&L Consultants Ltd (Ref: 16944, dated October 2003).

2. ‘Geotechnical Investigation Report for the Lakes Subdivision — Stage 3 (Phase 1) at Pyes Pa,
Tauranga’, report prepared by Coffey (Ref: GENZTAUC13086AF-AA, dated 29 April 2013).

3. ‘Geotechnical Investigation Report for the Lakes Subdivision — Stage 3 Zone 2 at Pyes Pa,
Tauranga’, report prepared by Coffey (Ref: GENZTAUC13086AK-AC, dated 7 April 2014).

4. ‘The Lakes Subdivision Stage 3 Zone 1 Earthworks Completion Report’, report prepared by
Coffey (Ref: GENZTAUC13086AF-AE, dated 15 August 2014).

5. ‘The Lakes Stage 3 - Zone 3, Geotechnical Investigation Report (Addendum 1)’, report
prepared by Coffey (Ref: GENZTAUC13086AQ-AB, dated 10 July 2015).

6. ‘Building Restriction Lines above Western Slope and Collector Road, The Lakes Subdivision
Stage 3 — Zone 2’, memo prepared by Coffey (Ref: GENZTAUC13086AQ-AC, dated 25
August 2015).

7. ‘Retaining Wall Design Report for Stage 3G The Lakes, The Lakes Subdivision, Tauriko’,
report prepared by Coffey (Ref: GENZTAUC13086AB-AB, dated 16 June 2016).

Key conclusions of the main documents are summarised below.

3.1. Geotechnical Assessments

The original geotechnical assessment for the Lakes subdivision was completed by S&L Consultants
Ltd and contained an overview of geotechnical conditions for the entire Lakes project. The report
concluded that the site was generally adequate for subdivision and residential development, subject
to appropriate design and construction.

Subsequent geotechnical investigation reports by Coffey in April 2013 and April 2014 summarised
additional investigations that were completed to specifically assess the Stage 3 area. These
investigations generally confirmed the S&L conclusion that the site was adequate for subdivision.

3.2. Earthworks Completion Report

The August 2014 Earthworks Completion Report (ECR) concluded that the bulk earthworks
undertaken in 2007-2008 and 2013-2014 were generally completed in accordance with the relevant
standards and guidelines including NZS 4431 (Code of Practice for Earth Fill for Residential
Development) and the Tauranga City Council Infrastructure Development Code (TCC IDC). The
report did however identify several areas that needed to be re-visited in this GCR. These were:

1. Some of the fill materials placed towards the end of the 2013-2014 season did not pass the
required Nuclear Density Meter (NDM) tests. The failed tests were attributed to the highly
variable source materials being used (silts, sands and clays) which resulted in fills that could
not be easily assessed with a NDM. It was therefore decided that the affected fill would be re-
tested using hand-auger boreholes with undrained shear strength measurements and/or
Dynamic Cone Penetrometer (DCP) testing as appropriate for the individual soils.

2. The ECR also commented on the presence of undocumented filling that was encountered
during excavations in 2013 within lots 238 & 239 and elsewhere within the Lakes
development. This filling is understood to have been placed between 2010 and 2012, when

Coffey Services (NZ) Ltd
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The Lakes Stages 3G, 3H & Lots 236-239 (Stage D) — Geotechnical Completion Report

works on site were not closely managed by either Grasshopper Farms Ltd or The Lakes
(2012) Ltd.

3. Finally, the ECR recommended that the stability of the eastern slope should be reassessed in
the GCR and an appropriate Building Restriction Line (BRL) be defined for lots along the crest
of this slope.

These issues are addressed in the following sections of this report.

The ECR also referred to the presence of subsurface erosion features (‘tomos’) found in other stages
of the Lakes Subdivision, indicating soils below the plateau may be subject to erosion and scouring.
While ‘tomos’ have not been observed within these subject Stages and Lots, it is possible erosional
features may be encountered during construction on these lots.

4. INVESTIGATIONS COMPLETED

Geotechnical investigations have been undertaken on this and adjacent sites during each stage of the
Lakes subdivision’s design and construction. The investigations used for this report are listed below.
Logs of each investigation are included in Appendix C.

e Three test pits excavated in 2012 within or near Stage 3G to maximum depths of up to 5m to
assess shallow ground conditions before the 2013-2014 work season (Coffey, TPO7—-TP09 on
Figure 1);

e One Cone Penetrometer Test (CPT) to a depth of approximately 13 meters below the existing
ground level using a truck mounted rig supplied by Geotech Drilling Limited (Coffey, CPT314
on Figure 1);

e One machine borehole drilled to a depth of approximately 20.0m. Standard Penetration Tests
(SPT) were carried out at 1.5m intervals (Coffey, MH301 on Figure 1);

e Two flight-auger machine boreholes drilled to a maximum depth of 20.0m within Stage 3H.
SPT tests were conducted at specific depths within these boreholes to provide strength
estimates and relatively undisturbed samples of key lithologies encountered (Coffey, CFA04
& CFAO5 on Figure 1).

On completion of the bulk earthworks in 2016, Coffey drilled a total of 50 hand-auger boreholes to
target depths of 2m or 2.5m (and in some cases, up to 5m depth) on approximately every second lot
to confirm finished subgrade conditions. The location of each borehole is shown on Figures 3 & 6.
Although labels are not shown on the plan, the boreholes are numbered according to the relevant lot
number. For example, the hand auger borehole on Lot 413 in Stage 3G is referred to as HAL413.
Logs of these boreholes are included in Appendix D.

5. OVERVIEW OF GEOLOGICAL CONDITIONS

The subject areas of Stage 3G and Lots 236 to 239 within Stage 3D are located on an elevated,
gently sloping plateau. Below the topsoil layer, the pre-development soil profile across this plateau
comprised of volcanic ashes including the Hamilton Ash and Rotoehu Ash. This ash sequence is
common throughout the Tauranga area. At this location the volcanic ashes overlie ancient alluvial
deposits of the Matua Sub-Group and weakly cemented pumice sands of the Te Ranga Ignimbrite.

Stage 3H is located on a gently to moderately sloping terrace formed from ancient alluvial deposits of
the Matua Subgroup.

Excavations during the 2013-2015 period reduced the thickness of the volcanic ashes across the
southeast of the Stage 3G plateau by up to 7m. The subsoils below many of the finished lots therefore

Coffey Services (NZ) Ltd
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comprise volcanic ash silts but in some areas excavations have penetrated through the ash layers
and the finished lots are underlain by variable Matua Sub-Group soils. These include silts, sands and
clays which can be highly sensitive to reworking. Areas underlain by fill are discussed in Section 6.2.

6. EARTHWORKS OPERATIONS
6.1. Plant

Earthworks during the 2007-2008 season were completed by Bob Hicks Earthmovers Ltd. The
contractor for the 2013-2014 and 2014-2015 seasons was JMC Civil Construction Ltd.

The main items of plant used during each of the bulk earthworks phase comprised Terex motor-
scrapers and bulldozer or tractor towed 'scoops', hydraulic excavators, bulldozers, articulated all-
terrain dump trucks (ADT’s) and sheep’s-foot rollers.

6.2. Construction Programme

6.2.1. 2007 -2012

Under ownership of Grasshopper Farms Ltd, earthworks during this period included excavations of up
to 1m depth over Lot 237 (Stage D) as shown on Figure 4. Filling took place over Lots 237 to 239
(Stage D), however as cut & fill contours for this period are not available, fill contours were calculated
by HGCL (Harrison Grierson Consultants Ltd) by subtracting the original ground surface (surveyed in
2007) from a survey completed by HGCL in 2012. This resulted in indicated fill depths of up to 11m
across the lots.

Excavations in the filling in Lots 237 to 239 encountered soils that consisted of highly sensitive silts
and clays with a relatively high moisture content and low undrained shear strength. Based on a series
of unlogged test pits within the fill, it was considered that the non-engineered filling could remain in
place provided that later fill in these areas was placed appropriately and that static settlements were
monitored and reviewed prior to issue of the GCR. This later filling is discussed in more detail below.

No cut or fill took place over Stages 3GH during 2007 to 2012.

6.2.2. 2013 -2014 & 2014 - 2015 Earthworks Seasons

In 2012 ownership of the Lakes subdivision passed from Grasshopper Farms Ltd to The Lakes (2012)
Ltd. During this period the remaining earthworks were completed to form the current ground surface.
Earthworks during the 2013-14 and 2014-15 summers included excavations of up to 7m depth on the
main plateau of Stage 3G and 1m cuts in the north and south of Stage 3H, as shown on Figure 2.

Excavated material was used for filling up to approximately 2m deep in the northern portion of Stage
3G during both summer periods, and up to 4m deep along the eastern boundary of Stage 3G and
over much of Stage 3H during the 2014-15 season.

Further cut and fill was undertaken over Lots 236 to 239 of Stage D. Lot 236 and 237 underwent cut
of up to 1m and all of the lots had fill placed to varying depths, with filling of up to 8m deep in places
as shown on Figure 5.

Coffey Services (NZ) Ltd
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7. QUALITY CONTROL

7.1. Site Preparation Observations

During 2013-2014 and 2014-2015, Coffey undertook regular observations of fill areas to ensure
topsoil, vegetation or unsuitable materials had been removed before filling.

7.2. Fill Control

As mentioned previously, filling placed over Lots 237 to 239 of Stage 3D during 2007-2012 was not
tested or certified by Coffey and no other records or test results have been located.

For Stages 3GH and Lots 236 to 239 of Stage 3D in the 2013-2014 and 2014-2015 seasons, Nuclear
Density Meter (NDM), laboratory moisture content and undrained shear strength tests were carried
out by Geotechnics & Fulton Hogan on behalf of IMC Limited. The locations of the tests completed
are shown on Figure 2 and 5.

In cases where of the above tests recorded low undrained shear strengths, retests were undertaken
to assess the ground conditions and fill strength, either as additional NDM tests or subsequent hand-
auger boreholes in close proximity to the original test.

7.2.1. Compaction Control Criteria

The compaction control criteria for this project were specified using the ‘minimum allowable shear
strength and maximum allowable air voids’ method as defined below:

e Air voids percentage (defined in NZS 4402:1986 and as measured by NDM) targeting an average
value less than 10% over any 10 consecutive tests and maximum single value no greater than
12%.

e Undrained shear strength measured by hand held shear vane calibrated using the NZGS 2001
method. A single undrained shear strength ‘test’ was defined as the average of four individual
shear vane readings at each NDM location. The target test values were an average value greater
than 150kPa and minimum single value no less than 140kPa.

The hand-auger boreholes drilled to re-test filling used field shear vane measurements with the same
target result as above.

7.2.2. Test Results

Summary tables showing the results of the laboratory fill tests for bulk earthworks at Stages 3G, 3H &
Lots 236-239 (Stage D) are included in Appendix E and the locations of the tests are shown on
Figures 2 and 5. The majority of tests met or exceeded the compaction control criteria given above.
Failed tests are shown in red on the relevant figures.

Three tests during the 2013-2014 season did not meet the required values, with test numbers A-05,
A-12, and A-41 being deemed to have failed due to low undrained shear strength readings. The fill
surrounding these tests were either reworked or retested with hand-auger boreholes at a later date
(passing thereafter), indicating the failed result was either due to an incorrect test value or an isolated
pocket of filling.

During the 2014-2005 season, three tests being B-01, B-05 and B-13 initially failed due to low
undrained shear strength readings but were retested and subsequently passed. As these tests were
superseded by later testing, the tests are not showing as failed results on the site plan.

Coffey Services (NZ) Ltd
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Two further tests, B-08 and B-09, failed due to low undrained shear strength readings and were
retested with hand-auger boreholes at a later date, again with passing results indicating the failed
tests were either due to an incorrect test value or an isolated pocket of filling.

8. ENGINEERING EVALUATION AND
RECOMMENDATIONS

8.1. Fill Quality

Based on the appended earth fill quality control test data and reliance on the diligence of the bulk
earthworks contractor at times when engineering staff were not present on site, results indicate that
the compaction control criteria were generally met during the bulk earthworks periods in 2013-2014
and 2014-2015.

8.2. Static Settlement

The majority of the area, specifically Stage 3G, was either located in zones of cut or received evenly
distributed filling over volcanic ashes with soils not expected to be subject to significant settlement.
Static settlements were therefore not monitored in Stage 3G.

However, Stage 3H and Lots 236-239 (Stage D) received up to 4m and 8m of fill material respectively
during the 2013-14 season. Settlement monitoring points were therefore installed in these areas.
The monitoring pins consisted of steel rods attached to plates installed at the base of the filling. The
data from these pins are presented graphically in Appendix F and settlement marker locations shown
on Figures 2 and 6 for Stage 3H and Lots 236-239 (Stage D) respectively.

8.2.1. Stage 3H

Static settlements below the 2014 filling were monitored at two locations shown as SM26 and SM27
on Figure 2. Measured settlements were 205mm and 390mm for SM26 and SM27.

The data show the majority of consolidation settlement below the filling occurred within 2 to 3 months
of earthworks being completed. Thereafter, settlement entered a long term ‘creep’ phase.
Extrapolating the data out for a period of 50 years indicated that lots in this area may be affected by
up to 100mm of future creep settlement over the assumed life of the proposed dwellings. However,
differential settlements within the affected lots would be expected to be within the allowable range
recommended by MBIE (i.e. 25mm/6m length), provided additional fill does not exceed 0.6m.

8.2.2. Lots 236-239 (Stage D)

Static settlements were monitored over Lots 236-239 during and after the 2013-2014 and 2014-2015
work seasons.

Three settlement markers were installed, SM15, SM28, and SM28A as shown on Figure 6, however
only SM28 remained functional during the whole monitoring period as the other two markers were
either damaged or moved during fill placement.

In regards to SM28, monitoring from April 2015 to August 2016 indicated the filling had induced static
settlements of 68mm and that settlement was ongoing. Extrapolating the data out for 50 years
indicated long-term settlement may exceed 60mm, with a high likelihood of excessive differential
settlement beneath the building platforms.

The area was therefore pre-loaded with 2m of topsoil in April 2016 as shown in Figure 6. Continuing
monitoring indicated this pre-load induced an additional settlement of up to 47mm. Following the
completion of monitoring in August 2016, the pre-load was removed.

Coffey Services (NZ) Ltd
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Following preloading we consider that the potential for future static settlements beneath these lots has
been reduced, and long term differential settlements would be expected to be within accepted limits,
provided additional fill does not exceed 1.0m.

8.2.3. Fill Development Restrictions

To reduce possible future settlements, any additional filling the lots listed below should not exceed the
following depths without the approval of the TCC Category 1 or 2 Geo-Professional:

e 1.0m for lots 236-239

e 0.6m for lots 495-502

8.3. Slope Stability

While the majority of proposed lots within Stage 3G are located on gently sloping ground, the lots
within this stage adjacent to the eastern perimeter and all lots within Stage 3H are located above a
steeper slope. Lots 236-239 are also positioned above steeper slopes to the east and south of the lot
boundaries.

8.3.1. Lots 413, 458, 460 and 493-503

The adjacent slope below the plateau exhibited a few areas of instability. Colluvial soils were
encountered in hand auger boreholes and test pits in this area and topographic evidence also
suggested that this slope has been affected by larger scale ancient instability.

Stability analyses of this slope noted that values were generally less than required by the IDC for
residential development and indicated that further instability may occur on this slope in the future
during extreme rainfall events or under seismic loads.

As the slope is insufficiently stable for residential development, the lots are subject to a building
restriction line (BRL) as shown on Figure 3. The BRL has been defined by either projecting a 1V:2.5H
line from the toe of the steepest adjacent slope, or by measuring 15m back from the slope crest,
whichever is smaller. The proposed setback distance is considered adequate for the residential
development in this area.

8.3.2. Lots 236-239 (Stage 3D)

Slopes adjacent to Lots 236-237 have been engineered with a gradient of 1V:2.5H for which this
gradient is considered to be an adequately stable slope angle for Tauranga soils. However, this does
not allow for surcharge from residential buildings or fill and therefore a BRL has been placed on these
lots, setback 3-5m from the slope crest as shown on Figure 6.

The slope south of lots 237-239 have been engineered with a gradient of 1V:3H and therefore are
adequate for residential development without a BRL.

8.3.3. Slope Development Restrictions

For lots 236-237, 413, 458, 460 and 493-503, it should be understood that the inclusion of a BRL on a
lot does not specifically preclude development beyond the restriction line. However, any development
between the BRL and slope will require specific geotechnical input and may need additional slope
protection works such as retaining walls, deepened foundations, etc. The following restrictions are
recommended for these lots:

e Any part of a dwelling or structure which extends beyond the BRL must be reviewed and
approved by a TCC Category 1 Geo-Professional prior to the building consent application. A
geotechnical report must be provided including the specific design of any mitigation works
proposed.

Coffey Services (NZ) Ltd
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¢ Any filling between the BRL and slope must be reviewed and approved by a TCC Category 1
Geo-Professional with a report to be provided to Council before work begins.

e Stormwater from any paved or impermeable surfaces including roofs and driveways on these
lots must be collected and piped to the site’s stormwater system. Stormwater must not be
disposed via ground soakage on these lots and any concentration of runoff over the slope
must be avoided.

8.4. Stage 3G Retaining Wall

The construction of the timber pole retaining wall along the northern boundary of Stage 3G was
observed by Coffey. This included regular site visits to confirm borehole and post dimensions and
ground conditions along the wall alignment as specified in the retaining wall design report.

Based on our observations we consider the wall has been built in accordance with the design. A
separate certification letter has been provided for the wall, a copy of which is included in Appendix G.

8.4.1. Retaining Wall BRL

As the wall has not been designed for additional surcharge loads, a BRL has been defined with a
setback distance equal to the height of the wall. The BRL has been assigned to lots 441, 442, 444 to
455, 457 and 458 within Stage 3G as shown on Figure 3.

8.4.2. Retaining Wall Development Restrictions

Specifically for lots 441, 442, 444 to 455, 457 and 458, in regards to the BRL adjacent to the Stage
3G retaining wall, the following restrictions are recommended:

e Any part of a dwelling or structure which extends beyond the BRL must be reviewed and
approved by a TCC Category 1 or 2 Geo-Professional prior to the building consent
application. A geotechnical report must be provided including the specific design of any

mitigation works proposed. Specific design may include, deepened foundations past the 45°
zone of influence from the toe of the retaining wall.

e Nofilling is to take place between the BRL and crest of wall without review and approval by a
TCC Category 1 or 2 Geo-Professional. Due to the height of the existing retaining wall, any
additional filling or retaining structures above the wall and within the BRL may require a
Resource Consent.

e Stormwater from any paved or impermeable surfaces including roofs and driveways on these
lots must be collected and piped to the site’s stormwater system and not allowed to flow over
the the retaining wall.

8.5. Stage 3H Stormwater Pipe Line

As mentioned in Section 2, a stormwater pipeline was horizontally drilled or ‘thrust’ beneath the slope
to the east of Stage 3H as part of the civil infrastructure installation in 2016. The pipeline was
designed by Harrison Grierson Consultants Ltd. Coffey provided advice regarding the pipeline
alignment and recommended the pipe was installed at least 3.0m below existing ground level to
reduce the risk of damage in the event of slope failure

A copy of Harrison Grierson’s design drawings for the pipeline is included in Appendix G. Based on
our observations during drilling and as-built survey information from Harrison Grierson, we consider
the pipeline has been installed along an appropriate alignment. The survey data indicate the pipe is at
least 3.0m deep below the existing ground surface as recommended.
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8.6. Foundation Design & Bearing Capacity

The lots within Stage 3G and Lots 236-239 (Stage D) are underlain by either engineered fill or natural
soils that meet or exceed the conditions for ‘good ground’ as defined by NZS 3604. Dwellings on
these sites may therefore be supported on standard shallow foundations designed for a geotechnical
ultimate bearing capacity of 300kPa.

Lots 493 to 503 within Stage 3H also meet or exceed the conditions for ‘good ground’ as defined by
NZS 3604. However, as the lots are moderately steeply sloping, development on these lots may
require deep excavation to form a level building platform. We recommend that whenever the
proposed depth of excavation exceeds 1.5m, additional investigation should be undertaken by a TCC
Category 1 or 2 Geo-Professional at the design/building consent stage to confirm soil conditions
below the proposed foundations. A consent notice to this effect should be added to the affected lots
(see Form G3, Appendix B).

It should be understood that due to the volcanic nature of the natural soils on this site, it is possible
that local soil conditions may vary from those discussed above. Some soils observed onsite are also
potentially prone to sub-surface erosion (e.g. ‘tomos). It is therefore important that any potentially soft
or unsuitable soils encountered in the foundation excavations are brought to the attention of a
geotechnical professional.

8.7. Stormwater Management

To further reduce the potential for surface and sub-surface erosion, all stormwater from impervious
areas within the development will need to be carefully collected and piped to a safe disposal point or
to the reticulated network. Particular care should be taken to avoid areas of ponded stormwater or
concentrated flows around and under buildings or structures.

9. CONCLUSION

Based on the observations and investigations presented in this report and with reliance on the
diligence of the earthworks contractors, it is concluded that the earthworks and subdivision of Stages
3GH and Lots 236-239 of Stage 3D have been completed in general accordance with previous
recommendations and current Tauranga City Council Infrastructure Development Code.

This report presents site-specific recommendations including Building Restriction Lines (BRLs) on
some lots located above steeper slopes or adjacent to retaining walls. Provided these
recommendations are followed and prudent development practices are adopted, it is considered that
the finished lots are at low risk of erosion, falling debris, subsidence, inundation or liquefaction and
these sites are therefore adequate for residential development without the need for Section 72
restrictions under the New Zealand Building Act.

Development outside the BRL (i.e. between the restriction line and the slope/retaining wall) is subject
to further geotechnical input per Sections 8.3.3 and 8.4.2 of this report. The placement of additional
filling is also restricted on some lots as per Section 8.2.3. The need for a Section 72 restriction on
affected lots may therefore need to be re-assessed at the building consent stage.

10. LIMITATIONS

This report has been prepared solely for the use of the client, The Lakes (2012) Limited, their
professional advisers and the relevant Territorial Authorities in relation to the specific project
described herein. No liability is accepted in respect of its use for any other purpose or by any other
person or entity. All future owners of this property should seek professional geotechnical advice to
satisfy themselves as to its ongoing suitability for their intended use.
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The opinions, recommendations and comments given in this report result from the application of
normal methods of site investigation. As the post construction factual evidence has been obtained
solely from boreholes and test pits, which by their nature only provide information about a relatively
small volume of subsoils, there may be special conditions pertaining to this site which have not been
disclosed by the investigation and which have not been taken into account in the report.

For and on behalf of Coffey

Report Prepared By:

D B CULLEN
Engineering Geologist

Report Reviewed By:

D SULLIVAN

Principal Geotechnical Engineer

BSc, MBA, CE (Calif.), MIPENZ, CPEng, TCC Category 1 Geotechnical Engineer
CPENg No. 1025183

Geotechnical Suitability Statement Signed By:

R TELFORD
TCC Category 2 Geotechnical Engineer
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SPECIALISTS MANAGING THE EARTH

Important information about your Coffey Report

As a client of Coffey you should know that site subsurface conditions cause more construction
problems than any other factor. These notes have been prepared by Coffey to help you
interpret and understand the limitations of your report.

Your report is based on project specific criteria

Your report has been developed on the basis of your
unique project specific requirements as understood
by Coffey and applies only to the site investigated.
Project criteria typically include the general nature of
the project; its size and configuration; the location of
any structures on the site; other site improvements;
the presence of underground utilities; and the additional
risk imposed by scope-of-service limitations imposed
by the client. Your report should not be used if there
are any changes to the project without first asking
Coffey to assess how factors that changed subsequent
to the date of the report affect the report's
recommendations. Coffey cannot accept responsibility
for problems that may occur due to changed factors
if they are not consulted.

Subsurface conditions can change

Subsurface conditions are created by natural processes
and the activity of man. For example, water levels
can vary with time, fill may be placed on a site and
pollutants may migrate with time. Because a report
is based on conditions which existed at the time of
subsurface exploration, decisions should not be based
on a report whose adequacy may have been affected
by time. Consult Coffey to be advised how time may
have impacted on the project.

Interpretation of factual data

Site assessment identifies actual subsurface conditions
only at those points where samples are taken and
when they are taken. Data derived from literature
and external data source review, sampling and
subsequent laboratory testing are interpreted by
geologists, engineers or scientists to provide an
opinion about overall site conditions, their likely
impact on the proposed development and recommended
actions. Actual conditions may differ from those inferred
to exist, because no professional, no matter how
qualified, can reveal what is hidden by
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earth, rock and time. The actual interface between
materials may be far more gradual or abrupt than
assumed based on the facts obtained. Nothing can
be done to change the actual site conditions which
exist, but steps can be taken to reduce the impact of
unexpected conditions. For this reason, owners
should retain the services of Coffey through the
development stage, to identify variances, conduct
additional tests if required, and recommend solutions
to problems encountered on site.

Your report will only give
preliminary recommendations

Your report is based on the assumption that the
site conditions as revealed through selective
point sampling are indicative of actual conditions
throughout an area. This assumption cannot be
substantiated until project implementation has
commenced and therefore your report recommendations
can only be regarded as preliminary. Only Coffey,
who prepared the report, is fully familiar with the
background information needed to assess whether
or not the report's recommendations are valid and
whether or not changes should be considered as
the project develops. If another party undertakes
the implementation of the recommendations of this
report there is a risk that the report will be misinterpreted
and Coffey cannot be held responsible for such
misinterpretation.

Your report is prepared for
specific purposes and persons

To avoid misuse of the information contained in your
report it is recommended that you confer with Coffey
before passing your report on to another party who
may not be familiar with the background and the
purpose of the report. Your report should not be
applied to any project other than that originally
specified at the time the report was issued.
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SPECIALISTS MANAGING THE EARTH

Important information about your Coffey Report

Interpretation by other design professionals

Rely on Coffey for additional assistance

Costly problems can occur when other design professionals
develop their plans based on misinterpretations
of a report. To help avoid misinterpretations, retain
Coffey to work with other project design professionals
who are affected by the report. Have Coffey explain
the report implications to design professionals affected
by them and then review plans and specifications
produced to see how they incorporate the report
findings.

Data should not be separated from the report*

The report as a whole presents the findings of the site
assessment and the report should not be copied in
part or altered in any way.

Logs, figures, drawings, etc. are customarily included
in our reports and are developed by scientists,
engineers or geologists based on their interpretation
of field logs (assembled by field personnel) and
laboratory evaluation of field samples. These logs etc.
should not under any circumstances be redrawn for
inclusion in other documents or separated from the
report in any way.

Geoenvironmental concerns are not at issue

Your report is not likely to relate any findings,
conclusions, or recommendations about the potential
for hazardous materials existing at the site unless
specifically required to do so by the client. Specialist
equipment, techniques, and personnel are used to
perform a geoenvironmental assessment.
Contamination can create major health, safety and
environmental risks. If you have no information about
the potential for your site to be contaminated or create
an environmental hazard, you are advised to contact
Coffey for information relating to geoenvironmental
issues.

Coffey Geotechnics Pty Ltd ABN 93 056 929 483

Coffey is familiar with a variety of techniques and
approaches that can be used to help reduce risks for
all parties to a project, from design to construction. It
is common that not all approaches will be necessarily
dealt with in your site assessment report due to
concepts proposed at that time. As the project
progresses through design towards construction,
speak with Coffey to develop alternative approaches
to problems that may be of genuine benefit both in
time and cost.

Responsibility

Reporting relies on interpretation of factual information
based on judgement and opinion and has a level of
uncertainty attached to it, which is far less exact than
the design disciplines. This has often resulted in claims
being lodged against consultants, which are unfounded.
To help prevent this problem, a number of clauses
have been developed for use in contracts, reports and
other documents. Responsibility clauses do not transfer
appropriate liabilities from Coffey to other parties but
are included to identify where Coffey's responsibilities
begin and end. Their use is intended to help all parties
involved to recognise their individual responsibilities.
Read all documents from Coffey closely and do not
hesitate to ask any questions you may have.

* For further information on this aspect reference should be
made to "Guidelines for the Provision of Geotechnical
information in Construction Contracts" published by the
Institution of Engineers Australia, National headquarters,
Canberra, 1987.
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Appendix B - Geotechnical Suitability Statement &
Geotechnical Data Summary Table



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

NAME OF SUBDIVISION

The Lakes Subdivision — Stages 3G, 3H & Lots 236-
239 (Stage D)

COUNCIL FILE NUMBER RC No: | RC21332

ENGINEER RESPONSIBLE FOR Robert Telford

DEVELOPMENT

QUALIFICATIONS: TCC Category 2 Geotechnical Engineer

|, Robert Telford of Coffey Services (NZ) Ltd, 96 Cameron Road, Tauranga, hereby confirm that:

1) 1'am a professional person, appropriately qualified with experience in geomechanics to ascertain
the suitability of the land for building development and was retained as the Soils Engineer to the
above development.

An appropriate level of site investigation and construction supervision has been carried out under
my direction and is described in our development evaluation reports dated 29 April 2013, 7 April
2014 and 10 July 2015.

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

2)

Signed

tawrancacty ( INFRASTRUCTURE DEVELOPMENT CODE ) VERSIONI [

a)

e)

The areas shown in my report dated 17 February 2017 of each new allotment are suitable for
the erection thereon of the building types appropriate to the zoning of the land, provided that
reference is made to my Geotechnical Completion Report Ref. GENZTAUC13086AP-AK,
dated 17 February 2017.

The earth fills shown on the attached Plans ref Figure 2, Figure 5 and Figure 6 have been
placed in general accordance with the requirements of the Infrastructure Development Code.

The completed works give due regard to all land slope and foundation stability considerations.

The filled ground is suitable for the erection thereon of residential buildings not requiring
specific design subject to the recommendations presented in my Geotechnical Completion
Report Ref. GENZTAUC13086AP-AK, dated 17 February 2017.

The original ground not affected by filling is suitable for the erection thereon of residential
buildings not requiring specific design subject to the recommendations presented in my
Geotechnical Completion Report Ref. GENZTAUC13086AP-AK, dated 17 February 2017.

This professional opinion is furnished to the Council and the owner 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 for any
dwelling.

/ K/ﬂ/ Date: 17 February 2017
/‘//5

-

S

July 2011

s | PRODUCER STATEMENT i 2 T
‘H ISUITABILITY OF LAND FOR BUILDING DEVELOPMENT '
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Appendix C - Pre Development Investigation Data



TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 29.4.13

Form GEO 5.5 Rev.6

coffey

geotechnics

Trial Pit No. TPO6
- = ] = Sheet 1 of 1
Engineering Log - Trial Pit .
Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 14.3.2013
Principal: Date completed: 14.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: KB
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368704.4 m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799943.7 m Datum:
excavation information material substance
c : - X ‘(68 ©
B 2 S material 38 2 % o
& < 8_ Soil - Soil type; colour, structure. Grading; bedding; 58Sl 28% structure and
2|5 notes < 3 i %8 | plasticity, sensitivity. Secondary and minor components. | 2=\ 22| < £9 additional observations
® | 2 | samples, 2 g @ E | Rock - Colour, fabric, rock type; discontinuities, additional |5 5|55 PIRCAS
@ | 3 | tests,etc | RL| © £ (5 R information. Eo|loT ©geS88E
OL | TOPSOIL D ]
X X X X X
Sample 17 4 % x x| ML | SILT; light brown. Friable and dry. * X ]
X x x x x |
X X X X X
X ox x x x ]
= (0 , .
< Sample 18 B P - becoming orange brown and moist below 1.0m. M ]
a—, X xx xx\ ] —
o fxxx=x ] ]
c x x x x x| ML | SILT with trace fine sand and clay; orange brown. Greasy
3|8 Sample 19 B KRR when reworked. i
> Q X X X X X
z 2* X X X X X N
=1 XXX X X\ 1
§ | X % % x x| ML [ SILT with minor sand and trace clay; bright orange. Low |
o § % §»§ plasticity. ]
2 ~---] SP |Fine to coarse SAND with trace silt; orange brown. i
I SR Occasional silty lenses. Sand is well graded. i
2| 3 ]
2 ] R - becoming white/light brown below 3.2m. a
3 R
@ |Sample 20 " - - N
LXLXX; ML | Clayey SILT; brown. Medium plasticity, very stiff, greasy UTP |
= [x "% "% when reworked.
[7] 47 X X X ]
< T XX X 1
5 ,T:Jilj - becoming orange brown and less stiff. B
= X X x| ]
E Sample 21 l Bt .
T L > x
o )
N (Target depth) N
B RA = Rotoehu Ash —
Test pit TPO6 terminated at 5 metres. n
6| ]
Sketch

classification symbols and
soil description
based on New Zealand Geotechnical Society Inc 2005

Uso
Uss
D
Bs
E
R

notes, samples, tests

undisturbed sample 50mm diameter
undisturbed sample 63mm diameter
disturbed sample

bulk sample

environmental sample

refusal

vane shear (kPa)
[ ] remoulded
% peak moisture
>>X  peak greater than 200kPa D dry
UTP unable to penetrate M moist
water W wet
W 10/1/98 water level S saturated
— on date shown
Pp—  water inflow
—  water outflow

consistency/ density index

VS very soft
S soft

F firm

St stiff

VSt very stiff
H hard

VL very loose

L loose

MD medium dense
D dense

VD very dense




TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 29.4.13

Form GEO 5.5 Rev.6

coffey

geotechnics

Trial Pit No. TPO7
- = ] = Sheet 1 of 1
Engineering Log - Trial Pit .
Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 14.3.2013
Principal: Date completed: 14.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: KB
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368767.5m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799923.9 m Datum:
excavation information material substance
c : - X ‘(68 ©
B 2 S material 38 2 % o
& - S _ Soil - Soil type; colour, structure. Grading; bedding; 5|8 i vox structure and
2|5 notes < 3 i %8 | plasticity, sensitivity. Secondary and minor components. | 2=\ 22| < £9 additional observations
® | & | samples, 2 g % £ | Rock - Colour, fabric, rock type; discontinuities, additional |5 €| c ¢ >SS 2
c o o} SRk
@ | 3 | tests,etc | RL| © £ <} S information. Eo|oo ©geS88E
| OL | TOPSOIL D |
Sample 22 .
P % % X %X x| ML |SILT; light brown. Friable and dry. s
_Ix x x x x |
ek |
= 1 X X X X X . . .
[ 1 Jx x x x x - becoming orange brown with trace sand and moist M _
< | (Sample3 S below 1.0m. *
Q PX X X X X |
o X X X X X
c X X X X X| am el e T T T T T N
3|3 % x x x x| ML | SILT with trace sand and clay; orange brown. Greasy |
L % Sample 24 PERRTL when reworked. | ]
5 27? %% %% ML |SILT with minor sand; bright orange. ]
Q X X X X X
Qo X X X X X
1§ Txex o x 7]
3 (- SP | Fine to coarse SAND with trace silt; orange brown. N
< S Pumiceous, well graded. -
[] PR
3|2 3t |
'g .
3 10 - becoming light brown/white below 3.1m. N
5 o i
—— Sample 25 " - n
45055 ML | Clayey SILT; brown. Medium plasticity and greasy when |
4 x5O reworked. N
7’><><4X><ﬁ’\‘>< - becoming orange brown below 4.0m. ]
< —X X
T | X X X -
X _x_ x|
Sample 26 RNy N
] x— x— ]
5 L < X
N (Target depth) N
B RA = Rotoehu Ash —
HA = Hamilton Ash _
| Test pit TPO7 terminated at 5 metres. |
6 |
Sketch

classification symbols and
soil description

based on New Zealand Geotechnical Society Inc 2005

notes, samples, tests

Uso undisturbed sample 50mm diameter
Ugs undisturbed sample 63mm diameter
D disturbed sample

Bs bulk sample

E environmental sample

R refusal

vane shear (kPa)
[ ] remoulded
% peak moisture
>>X  peak greater than 200kPa D dry
UTP unable to penetrate M moist
water W wet
W 10/1/98 water level S saturated
— on date shown
Pp—  water inflow
—  water outflow

consistency/ density index

VS very soft
S soft

F firm

St stiff

VSt very stiff
H hard

VL very loose

L loose

MD medium dense
D dense

VD very dense




TRIAL PIT TEST PITS 150313.GPJ COFFEY.GDT 29.4.13

Form GEO 5.5 Rev.6

coffey

geotechnics

Trial Pit No. TPO8
- = ] = Sheet 1 of 1
Engineering Log - Trial Pit .
Project No: GENZTAUC13086AF
Client: THE LAKES 2012 LTD Date started: 15.3.2013
Principal: Date completed: 15.3.2013
Project: THE LAKES STAGE 3 CONSTRUCTION Logged by: RBT
Trial pit location: Refer to site plan Checked by: RBT
Equipment type: Pit Orientation: Easting: 368724 m R.L. Surface:
Excavation dimensions: mlong m wide Vane No: DR2244 Northing: 799993 m Datum:
excavation information material substance
[l
= 2 _§ material > é 83 §
g < 8_ Soil - Sail type; colour, structure. Grading; bedding; es|es 23z _structure and
2|5 notes < g < % 8 | plasticity, sensitivity. Secondary and minor components. % % 2Z < QE, 3 additional observations
© | % | samples, 2 2 @ E | Rock - Colour, fabric, rock type; discontinuities, additional |5 5|55 PRORSY
@ | 3 |tests,etc | RL| O E > ) information. E 3|83 002888
| OL | Organic SILT with numerous fine rootlets; greyish brown. D |
B Sample 27 X X X X X ) N N .
—1x x x x x| ML | SILT with trace to minor clay, some fine rootlets; yellowish N
R PR brown. Stiff, dry, friable. —
= X ox x x x |
@ 1T
< TPx X X X X ) . . . ]
F Lrxr - becoming moist, minor clay, occasional rootlets below |
=4 Sample 28 X X X X X 1.0m. —
3 TR - becoming mottled yellow/orange brown below 1.3m. M N
>3 R , , ]
ko) P oot - trace very fine sand, moist below 1.7m. N
S |Sample 29 S % x x x x ]
§ - SP | Fine to coarse SAND with trace silt; yellow/brown with 1
o black flecks. -
</ | | Ay 1
e I3 3] SP | Fine to medium SAND with minor silt; pale yellow/white. M- 1
g ] Pockets rework to soft sandy silt with some clay, slightly w —
S n plastic. -1
— 3 |Sample 30 - - - -
<] ~~_x | CL |Silty CLAY; chocolate brown with white flecks. Stiff to very 1
o — X —> stiff in-situ, soft and with medium to high plasticity when 1
P % reworked. ]
Sample 31 % X X % x| ML |SILT with trace clay and trace fine sand; yellowish brown. ]
< e Very stiff to hard, non plastic and moist. -
I X X X X X ]
X X X X X
X X X X X _
XXX %
PIX X X X X ]
iXXXXX . T T T T T T T T T ] _
x x x x x| ML | SILT with minor clay; orangish brown. Reworks to silty
Sample-32 XXX XX clay, moderately plastic, soft to firm.
(Target depth) N
RA = Rotoehu Ash —
_ HA = Hamilton Ash _
@ Test pit TPO8 terminated at 5.2 metres. |
Sketch

classification symbols and
soil description

based on New Zealand Geotechnical Society Inc 2005

vane shear (kPa)
[ ] remoulded

notes, samples, tests

Uso undisturbed sample 50mm diameter
Ugs undisturbed sample 63mm diameter
D disturbed sample

Bs bulk sample

E environmental sample

R refusal

% peak moisture
>>X  peak greater than 200kPa D dry

UTP unable to penetrate M moist
water W wet

W 10/1/98 water level S saturated
— on date shown

Pp—  water inflow

—  water outflow

consistency/ density index

VS very soft
S soft

F firm

St stiff

VSt very stiff
H hard

VL very loose

L loose

MD medium dense
D dense

VD very dense
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Machine Borehole No. CFAQ4

Engineering L Machine Borehol oo GEN:
- .
dgineering Log - viachine borenole Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 7.3.2014
Principal: Date completed: 7.3.2014
Project: STAGE 3 - ZONE 2 Logged by: SLC
Machine Borehole
Location: Crest of western slope Checked by: RBT
Drill model & mounting: Flight auger JD2 Easting: 368826.5 m Slope: -90° R.L. Surface: 56 m Vane No:
Hole diameter: 100 mm Drilling fluid: Northing: 799891.63 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> < Material Description —x . 52w defect description
> 8|S Soil name; plasticity or grading, colour, 53| | estmated | $5a |« defect | imber, type, orientation, shape,
[} S 9olw® secondary components. Moisture, sensitivity, oc|§E £ ¢| strength 5 3= - spacing h t infill
CSlo|t notes w| o 8|8 =| strength. Structure, bedding, cementation, | S O |23|5 . 0 2% 2l mm rougnness, aperture, infi
228 5 colE = = 8|  defects. Origin, additional observations. *g E22c® = GE) I E description (refer to defect
T3 S5 samples, 23 %g gE _Rﬁck,namz: grain SiZe&typeE C?Il\tl)urvﬁf]abric, SE|E5/8 8 SEe 8|3 oo | description explanation sheet)
= o ey . = D [=J=¥=¥s} .
®|E|?| = tests,etc| RL | TE|© 0 |T® '“°“S'°”fnoi;‘£2f532‘,1‘;‘22?5;?80;3 e |Eo|loo |2 ®5522,24 wgws88e| = |®| 828288 | particular general
AD|N X x x SILT, low plasticity, brown; trace fine | D
X% sand. ]
X X X
X X X
_x x x ]
X x x
X X x
X X X
—X X X —
X X X
X X X
X X X
X x x ]
X X x
155 | Afsxx _|
X X X
X X X
(72}
W B [ooR -
I X X x
(7] X X X
< o |
o 11
z X X X
< n .
8 X X X
o 15 %X f
> X X X
15 | 2 x |
jogiolie! -2.0m, becoming pale brown.
o< x i
X X X
X X X
X X X
—X X X —
8 X X X
3 45 Sandy SILT, low plasticity, pale _
5 X% brown, sand is fine to medium.
Q X .
Q —x x —
& X
|| 5 153 | 3]x.* _
- S Clayey SILT, low plasticity, dark D-M
2 I Tx brown with some manganese ]
H Ny inclusions.
©
c = |
> | X X
° X
(o2} X X
[ R |
K= X
7(L x| —
[ X
152 | 4] _
X —x
T —X
n I x ><J< |
< X X
3 1 1
2 jefo
E 4555 -4.5m, becoming brown. M i
E: )
V) |
X X
151 | SF _
X X
k- x—
g
N |
X x|
X
i |
—x
| X X
—F_X _A -}
X X
<
_— X X7 ]
X X |
5 | 6"
method classification symbols and water consistency/ density index weathering
AD  auger drilling soil description 10/1/98 water level VS yve sof}t, uw unweathered
OB  open barrel based on Field Description of Soil and Rock, L on date shown s ;y SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 water inflow SO MW moderately weathered
w washbore > F firm HW highly weathered
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N il Uso undisturbed sample 50mm diameter — complete drill fluid loss Vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
e remoulde Nc SPT with solid cone M moist MD medium dense MS moderately stron
X peak y 9
Bs bulk sample w wet D dense S strong
>>X peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. CFAQ4

Engineering L Machine Borehol oo GEN:
- .
dgineering Log - viachine borenole Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 7.3.2014
Principal: Date completed: 7.3.2014
Project: STAGE 3 - ZONE 2 Logged by: SLC
Machine Borehole
Location: Crest of western slope Checked by: RBT
Drill model & mounting: Flight auger JD2 Easting: 368826.5 m Slope: -90° R.L. Surface: 56 m Vane No:
Hole diameter: 100 mm Drilling fluid: Northing: 799891.63 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> Material Description x =D defect description
> 3|6 Soi : plastici i 39 estimated o defect ot
£ 228 oil name; plasticity or grading, colour, 5| 2358 | 4 number, type, orientation, shape,
[<% S 9olw® secondary components. Moisture, sensitivity, oc|SE £ c strength -5, S = - spacing roughness, aperture. infill
Clole t w| o 8|8 =| strength. Structure, bedding, cementation, | S O |23|5 . 0 2% Sl mm ghness, ap )
228 5 noies S9o|lE =5 8| defects. Origin, additional observations. *g E22c® = GE) I E description (refer to defect
B|g| g| § [samples, 3 ERE: €| Rock name; grain size & iype, colour, fabric, |5 €| € €| § & SEe 8|3 oo | description explanation sheet)
= o £ . = D [=J=¥=¥s} .
®|E|?| = tests,etc| RL | TE|© 0 |T® '“°“S'°”fnoi;‘£2f532‘,1‘;‘22?5;?80;3 e |Eo|loo |2 ®5522,24 wgws88e| = |®| 828288 | particular general
AD| N T 4 Clayey SILT, low plasticity, dark M
152 2 "= brown with some manganese o _
Nd ,7 )j inclusions. (continued) <
- = Clayey SILT, medium plasticity, pale |
e brown with black flecks.
Ix_x] Clayey SILT, medium plasticity, pale B
ot brown with black flecks. (continued)
L < -6.5m, becoming sticky.
I |
[ X
lag | TP _
< —
X -
[ X _x |
X
X X
| < i
X % X Sandy SILT, low plasticity, orange
SPT Ix"x brown with black and pale grey M-W ]
x flecks; some clay.
122 X% Y S
N*= x %" —
X
48 8% " x
K Lx2 _
X X
X
X x |
X
% - X
X -}
° X X
I X .
a ko) Ix"x -8.5m, becoming cream brown, .
8 5 IR sticky, moist to wet, sand is fine to
© 8 _fox coarse. i
o e X X
7 [} X
g 5 47 9fx"x ]
n s SPT X % Sandy SILT, low plasticity, pale
< % 000 %= brown grey with dark brown o ]
E 2 il e manganese inclusions, some clay. <
< 5| N x
= =] Ax ox N
° X
&) X X
H4* |
X X
X
I« |
X
X - X"
l46 | 10> _
XX
X
Ixx |
X
K oX
kx ]
X X
X
XX
SPT e, m
00,1 e 3
e —4 X X ]
N*=1 «
145 | 114" _|
X X
X.
— x x| —
X
X X
X
e |
X.
X X
A7 |
X . X
X
X X ]
X,
4 | 1247
method classification symbols and water consistency! density index weathering
AD  auger drilling soil descnptlon B ) 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, 7! on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 ter infl SO MW moderately weathered
> water inflow F firm HW highly weathered
w washbore . I N
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N il Uso undisturbed sample 50mm diameter — complete drill fluid loss Vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
e remoulde Nc SPT with solid cone M moist MD medium dense MS moderately stron
X peak y 9
Bs bulk sample w wet D dense S strong
>>x peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Engineering Log - Machine Borehole

Machine Borehole No. CFAQ4

Sheet
Project No:

3 of 4
GENZTAUC13086AK

Client:
Principal:
Project:

Machine Borehole
Location:

THE LAKES LTD (2012)

STAGE 3 - ZONE 2
Crest of western slope

Date started:
Date completed:
Logged by:
Checked by:

7.3.2014
7.3.2014
SLC
RBT

Drill model & mounting: Flight auger JD2

Hole diameter: 100 mm

Drilling fluid:

Easting: 368826.5 m
Northing: 799891.63 m

Bearing:

Slope: -90°

R.L. Surface: 56 m

Datum: x/y = BOPC2000, z = Moturiki

Vane No:

drilling information

material substance

rock mass defects

notes
samples,
tests, etc

stratigraphy
method
support
water

RL

depth

metres
graphic log
core recovery
classification
symbol

Material Description
Soil name; plasticity or grading, colour,
secondary components. Moisture, sensitivity,
strength. Structure, bedding, cementation,
defects. Origin, additional observations.
Rock name; grain size & type, colour, fabric,
inclusions & minor components. Weathering,
moisture, strength, defects.

moisture

estimated
strength

consistency/
density index
weathering
alteration

condition

25

defect
spacing
mm

ane shear
100 (remoulded

125
150
175

/peak) kPa
recovery %
RQD %

[=¥=3
[=X=%=]
-®

50
75 V

defect description
number, type, orientation, shape,
roughness, aperture, infill
description (refer to defect
description explanation sheet)
particular general

b3
[w)
p=4

SPT
0,01
N*=1

| 43

SPT
0,00

|42

41

SPT
00,0
N

MATUA SUB-GROUP

groundwater not encountered

140

SPT
0,00
N*=0

139

38

X

X

XX

—
w

X X X X X

X X -X X XX

XX XXX X - X X X X X X
KooXe X X XX X s XXX X XXX XX XX XX X XX
X X X X X X -X X X XX XX

X
X

X
X

X

Sandy SILT, low plasticity, pale
brown grey with dark brown
manganese inclusions, some clay.
(continued)

—_
()]

18

[ X
X X

Clay SILT, medium plasticity, pale
grey.

£
=

50

50

30

30

method

AD  auger drilling
OB  open barrel
TT triple tube
w washbore
support

N nil

C casing

vane shear (kPa)

e remoulded

X peak

>>X peak greater than 200kPa

UTP unable to penetrate

soil description

Classification symbols and

based on Field Description of Soil and Rock,
New Zealand Geotechnical Society Inc 2005

water
Y
»—

notes, samples,
undisturbed sample 50mm diameter
undisturbed sample 63mm diameter
disturbed sample

SPT - sample recovered

SPT with solid cone

bulk sample

environmental sample

—
<

tests

moisture
D

M
w
S

10/1/98 water level
on date shown

water inflow
partial drill fluid loss
complete drill fluid loss

dry

moist
wet
saturated

consistency/ density index

'S
S

F
St
Vst
H
VL
L
MD
D
VD

very soft
soft

firm

stiff

very stiff
hard

very loose
loose
medium dense
dense
very dense

S

RS

EW

=z

MS
S
VS

weathering
uw
MW
HW
CwW

rock mass strength

unweathered

slightly weathered
moderately weathered
highly weathered
completely weathered
residual soil

extremely weak

moderately strong
strong

very strong
extremely strong
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Machine Borehole No. CFAQ4

Engineering L Machine Borehol oo GEN:
- .
dgineering Log - viachine borenole Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 7.3.2014
Principal: Date completed: 7.3.2014
Project: STAGE 3 - ZONE 2 Logged by: SLC
Machine Borehole
Location: Crest of western slope Checked by: RBT
Drill model & mounting: Flight auger JD2 Easting: 368826.5 m Slope: -90° R.L. Surface: 56 m Vane No:
Hole diameter: 100 mm Drilling fluid: Northing: 799891.63 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> < Material Description —x . 52w defect description
> 92|s Soil name; plasticity or grading, colour, 53| | estimated 2oL [ defect | number, type, orientation, shape,
[<% O 9 |l® secondary components. Moisture, sensitivity, oc|§E £ c strength » D — - spacing roughness, aperture. infill
Clole notes ol o 8|8 5| stength. Structure, bedding, cementation, | = S| 231 . 0 2% Sl mm ghness, ap ,
228 5 < O| € =|% 3| _ defects. Origin, additional observations. 2222l = GE) o E description (refer to defect
B|g| g| § [samples, 258|828 €| Rock name; grain size & iype, colour, fabric, |5 €| € €| § & SEe 8|3 oo | description explanation sheet)
B B3| = ftests,etc) RL |© E[ S 0 70 @] Mouson o rength, defects. | £ 0| 00|15 BE222,28) 0008888 2@ | 28888 | particular general
AD| N X Xy Clay SILT, medium plasticity, pale w
SPT L x_ "
xx grey. (continued) o |
000 “x ¥ ©
- N*=0 | [AVEaN |
o =
o Qo X X |
] c F X N
o 3 H X
© o 7*L>@L |
Q 5] =
S 3 la7 | 19P7 _
7] - Fx —<
X -
3 g [ x i
P -§ [ % x|
= E 7(92}7 N
S} X x|
SPT % -
X X
0,0,1 —x —~ 3
N*=1 —x —x —
X X
20 ) x X
o0 v
r ] EOBH, target depth. ]
CFA04 terminated at 19.95 metres.
135 | 21] _
134 | 22 _
133 | 23] ]
2 | 241
method classification symbols and water consistency! density index weathering
gl; auger drilling soil descnptlon o ) 10/1/98 water level VS very soft uw unweathered
open barrel based on Field Description of Soil and Rock, 7! on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 ter infl SO MW moderately weathered
> water inflow F firm HW highly weathered
w washbore . I N
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N i Us,  undisturbed sample 50mm diameter —  complete drill fluid loss vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
e remoulde Nc SPT with solid cone M moist MD medium dense MS moderately stron
X peak y 9
Bs bulk sample w wet D dense S strong
>>X peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. CFAQ5

Engineering L Machine Borehol oo GEN:
- .
dgineering Log - viachine borenole Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 7.3.2014
Principal: Date completed: 7.3.2014
Project: STAGE 3 - ZONE 2 Logged by: SLC
Machine Borehole
Location: Crest of western slope Checked by: RBT
Drill model & mounting: Flight auger JD2 Easting: 368826.5 m Slope: -90° R.L. Surface: 51 m Vane No:
Hole diameter: 100 mm Drilling fluid: Northing: 800012.1 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> < Material Description —x . 52w defect description
> 28|85 Soil name; plasticity or grading, colour, 53| | estmated | $5a |« defect | imber, type, orientation, shape,
[<% S 9olw® secondary components. Moisture, sensitivity, oc|§E £ c strength B D — - spacing h t infill
CSlo|t notes ol o 8|8 5| stength. Structure, bedding, cementation, | = S| 231 . 0 2% 2l mm rougnness, aperture, infi
228 5 S9o|lE =5 8| defects. Origin, additional observations. 2222l = GE) I E description (refer to defect
B|g| g| § [samples, 3 ERE: €| Rock name; grain size & iype, colour, fabric, |5 €| € €| § & SEe 8|3 oo | description explanation sheet)
B B3| = ftests,etc) RL |© E[ S 0 70 @] Mouson o rength, defects. | £ 0| 00|15 BE222,28) 0008888 2@ | 28888 | particular general
AD|N X x x SILT, low plasticity, brown; trace fine | D
X% sand. ]
X X X
X X X
_x x x |
X x x
X X x
X X X
—X X X —
X X X
X X X
X X X
X x x —
X X x
150 | Afsxx _|
X X X
X X X
X X X
—qX X X —
X X x
X X X
% x % |
X X X
X X x
X X X
—4X X X —
X X X
X X X
» 15 %X ]
w ol
% | 49 —x x x —
< XX x
o _fx x x ]
—] X X X
4
< XX x
(3] —x x x -
- o X X X
o 9 X X X
S ro} x ox x a
E X X X
S X X x
o X X X
O Ix x x _}
& XX x
3 lag | B = x _
= % Silty SAND, fine to coarse, pale M
2 B brown. |
e .
S [ <
c H GRS ]
3 X
X
] ><X>< Sandy SILT, non plastic, pale brown n
XX with orange brown mottles, sand is
|47 4] WK fine to medium. Reworks to low _
X plasticity.
X X
[ - Silty SAND, fine to medium, dark
| . brown. |
javte X Sandy SILT, low plasticity, dark
- ><X~>< brown (non organic), some clay, -1
X X sand is fine to coarse (possible
o XX remnants of lower Hamilton Ash). B
8 " 51 X -4.5m, becoming pale brown.
g r i RS Silty SAND, fine to medium, pale ]
0 %% brown, pumiceous. T
2 Toxs Sandy SILT, low plasticity, pale grey |
< X brown, wet, sand is fine to coarse. ]
2 5 -5.3m, dark brown and orange
< < brown mottles and streaks. M
= 5 Clayey SILT, low to medium
X X ici
i plasticity, pale grey. |
—X —
45 | B x
method classification symbols and water consistency! density index weathering
AD  auger drilling soil descrnptlon B ) 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, 7! on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 ter infl SO MW moderately weathered
> water inflow F firm HW highly weathered
w washbore . I N
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N i Us,  undisturbed sample 50mm diameter —  complete drill fluid loss vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
e remoulde Nc SPT with solid cone M moist MD medium dense MS moderately stron
X peak y 9
Bs bulk sample w wet D dense S strong
>>X peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. CFAQ5

Form GEO 5.3 Rev.6

Engi ing L Machine Borehol e GEN:
- .
ngineering Log - lachine orenoie Project No GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 7.3.2014
Principal: Date completed: 7.3.2014
Project: STAGE 3 - ZONE 2 Logged by: SLC
Machine Borehole
Location: Crest of western slope Checked by: RBT
Drill model & mounting: Flight auger JD2 Easting: 368826.5 m Slope: -90° R.L. Surface: 51 m Vane No:
Hole diameter: 100 mm Drilling fluid: Northing: 800012.1 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> < Material Description —x . 52w defect description
> 28|85 Soil name; plasticity or grading, colour, 53| | estmated | $5a |« defect | imber, type, orientation, shape,
[<% S 9olw® secondary components. Moisture, sensitivity, oc|§E £ c strength » D — - spacing roughness, aperture. infill
Clole t w| o 8|8 =| strength. Structure, bedding, cementation, | S O |23|5 . 0 2% 2| mm ghness, ap )
228 5 noies S9o|lE =5 8| defects. Origin, additional observations. *g E22c® = GE) I 2 a description (refer to defect
B|g| g| § [samples, 3 ERE: €| Rock name; grain size & iype, colour, fabric, |5 €| € €| § & SEe 8|3 oo | description explanation sheet)
B B3| = ftests,etc) RL |© E[ S 0 70 @] Mouson o rength, defects. | £ 0| 00|15 BE222,28) 0008888 2@ | 28888 | particular general
AD| N 4 Clayey SILT, low to medium M
Jx"x plasticity, pale grey. (continued) |
Ny -6.0m, becoming medium plasticity.
= |
| X _X
_x A
X X
B |
H X
<
I |
[ X
X X
Laa | TP —
< —x
X -
Jx _x |
| < x]
4.5 |
- X
45.x -7.5m, some manganese inclusions. _
[ X X
—X A
) |
5] -7.8m, becoming brown orange with
| 43 i < pale grey and dark brown |
N manganese inclusions.
— X X —
L X
X x|
X
i |
B X
o g H i -
2 < X X |
o 3 <
['4 g = x7 -
Q [} [
] k] | 42 Q,LLL —]
2 c XX
(7] — X ™
< Qo Fx —<
=) © T—x |
- = | X _X
< e x
= S X X . |
o L -9.4m, becoming very dark brown
o i3 with brown, pale brown, orange ]
XX brown and pale grey mottles.
_xTx Manganese rich lense @ <80%. |
—X X
< —<
La1 | 10F" <" ]
X _X
X
X X
452 |
X x|
[ X
= |
X
X X X . ey
x x x SILT, medium plasticity, orange, n
ool some clay and medium to coarse
[ o sand. |
X X X
l40 | 15 _
X X X
X X X
X X X
—4X X X —
X X x
X X X
_x x x _}
X X X
X X X
X X X
—4X X X —
joRiolte -11.6m, becoming brown with dark
B brown manganese deposits. |
X X X
g | 121k x
method classification symbols and water consistency! density index weathering
AD  auger drilling soil descnptlon B ) 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, 7! on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 ter infl SO MW moderately weathered
> water inflow F firm HW highly weathered
w washbore . I N
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N i Us,  undisturbed sample 50mm diameter —  complete drill fluid loss vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
e remoulde Nc SPT with solid cone M moist MD medium dense MS moderately stron
X peak y 9
Bs bulk sample w wet D dense S strong
>>X peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. CFAQ5

Engineering L Machine Borehol o GEN:
- .
dgineering Log - viachine borenole Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 7.3.2014
Principal: Date completed: 7.3.2014
Project: STAGE 3 - ZONE 2 Logged by: SLC
Machine Borehole
Location: Crest of western slope Checked by: RBT
Drill model & mounting: Flight auger JD2 Easting: 368826.5 m Slope: -90° R.L. Surface: 51 m Vane No:
Hole diameter: 100 mm Drilling fluid: Northing: 800012.1 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> Material Description x =D defect description
> 3|6 Soil ; plasticit di I 39 estimated g38 defect antafi
£ o 2L oll name; plasticity or grading, colour, oo |D 205 X f number, type, orientation, shape,
[} S 9olw® secondary components. Moisture, sensitivity, oc|§E £ ¢| strength -5, S = - spacing h t infill
CSlo|t notes ol o 8|8 5| stength. Structure, bedding, cementation, | = S| 231 . 0 2% 2l mm rougnness, aperture, infi
2218 5 £ ©|E = |5 8| _ defects. Origin, additional observations. 2222l = GE) [ zla description (refer to defect
B 5| g| g [samples, 3 ERE: €| Rock name; grain size & iype, colour, fabric, |5 €| € €| § & Sse |83 oo | description explanation sheet)
= o ey . = D [=J=¥=¥s} .
% E|®| = |tests,etc| RL |ITE| D 0|0 '“°“S'°”fnoi;‘£2f532‘,1‘;‘22?5;?80;3 eing |Eo|0o|3 ®FE22,20 wgws88e| = |®| 828288 | particular general
AD| N Ve Sandy SILT, non plastic, brown, w
% x wet, sand is fine to coarse. |
X .
X X
_fox |
X X
X
X X
N _
X X
X "
—{x " x _
%%
13 | 13}>.” _
Ve -13.0m, sand fraction increasing.
XX -}
X
X . X
X
—H.% _
X
B EltaN -13.5m, low plasticity. _
XX
X
XX ]
X
X
137 | 14475 _
X%
X
— X X —
X
X X
X
B ST _
B X
= X X
o 2 - ]
2 = ><X><
o 3 X
© g — ><><>< _
o 5 ~
2 3 % | 15177 -
7] = - bk -15.0m, becoming brown with dark
< g| S X% brown manganese mottles. 0 ]
=) T 012 X, o
= ] . X %
< o | N= X
= S XX |
[e} X
= X X
° S |
XX
X
X X -}
X
x X
135 | 16} x |
X X
X
X X
47 _
X X
X
4 x _
X
vl -16.5m, poor recovel
SPT xx -om. p - 1
X o
025 W% QS
N*=7 XXX ]
134 | 7 < -
x
XX
47 _
X X
X
g XX ]
X
X X
¥ X% _
X X
— X X —
L <
X X
33 | 18k x >
method classification symbols and water consistency/ density index weathering
AD  auger driling soil description 10/1/98 water level Ve yve sof}t, uw unweathered
OB  open barrel based on Field Description of Soil and Rock, L on date shown s ;y S slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 water inflow SO MW moderately weathered
w washbore »— F firm HW highly weathered
support notes, samples, tests — partial drill fluid loss St stiff Ccw completelylwealhered
N il Uso undisturbed sample 50mm diameter — complete drill fluid loss Vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
e remoulde Nc SPT with solid cone M moist MD medium dense MS moderately stron
X peak y 9
Bs bulk sample w wet D dense S strong
>>X_ peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. CFAQ5

Engineering L Machine Borehol oot GEN:
- .
dgineering Log - viachine borenole Project No GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 7.3.2014
Principal: Date completed: 7.3.2014
Project: STAGE 3 - ZONE 2 Logged by: SLC
Machine Borehole
Location: Crest of western slope Checked by: RBT
Drill model & mounting: Flight auger JD2 Easting: 368826.5 m Slope: -90° R.L. Surface: 51 m Vane No:
Hole diameter: 100 mm Drilling fluid: Northing: 800012.1 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> < Material Description —x . 52w defect description
> 8|S Soil name; plasticity or grading, colour, 53| | estmated | $5a |« defect | mher, type, orientation, shape,
[<% S 9olw® secondary components. Moisture, sensitivity, oc|SE £ c strength 5 3= - spacing h t infill
CSlo|t notes ol o 8|8 5| stength. Structure, bedding, cementation, | = S| 231 . 0 2% 2l mm rougnness, aperture, infi
228 5 < O| € =|% 3| _ defects. Origin, additional observations. 2222l = GE) I E description (refer to defect
B|g| g| § [samples, 258|828 €| Rock name; grain size & iype, colour, fabric, |5 €| € €| § & SEe 8|3 oo | description explanation sheet)
% E|®| 3 [tests,etc| RL [T E| & o |o & “S'°”fnoi;‘£§f532‘,1‘;‘22?3;?8&? e |Eo|loo |2 ®5522,24 9g0888EL £1x| 388288 | particular general
AD| N SPT 4 Sandy Clayey SILT, medium w
023 Ixx plasticity, brown and grey with dark © |
Ly [ XX brown manganese deposits, sand is o
N*=5 X =X 9 :
il QAR medium to coarse. (continued) ]
° | X _X
o X
o Q9 X X |
] c F X -
(o] 8 K= X
& 8 *7L)@L —
Q 5] 5
2 E ls2 | 19PC |
7} . Fx —
X -
g % XX ]
I:: .% el Silty CLAY, medium to high
s S 4= x| plasticity, pale grey. |
[ X — - no recovery below 19.4m. Silty
© X CLAY continuation inferred below |
SPT IR
X 19. o
1,1,2 | i
N*= 1= |
4 20—
31 ZY
r ] EOBH, target depth. ]
CFAO05 terminated at 19.95 metres.
130 | 21] _
129 | 22 _
128 | 23] ]
z | 241
method classification symbols and water consistency! density index weathering
AD  auger drilling soil descnptlon B ) 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, 7! on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 ) SO MW moderately weathered
»—  waterinfow F firm HW highly weathered
w washbore ghly weathere:
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N il Uso undisturbed sample 50mm diameter — complete drill fluid loss Vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
; reergﬁu e Nc SPT with solid cone M moist MD medium dense MS moderately strong
p Bs bulk sample w wet D dense S strong
>>x peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Boreho

le No. JJH301

Engineering L Machine Borehol oo GEN:
- .
dgineering Log - viachine borenole Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 15.1.2014
Principal: Date completed: 15.1.2014
Project: STAGE 3 - ZONE 2 Logged by: KMJ
Machine Borehole .
Location: Crest of Section A-A Checked by: RBT
Drill model & mounting: T2 Tractor Mount Easting: 368841.822 m Slope: -90° R.L. Surface: 53 m Vane No:
Hole diameter: mm Drilling fluid: Northing: 799939.797 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> Material Description x o defect description
> 5 i : plastici i 9 estimated o defect
£ 228 Soil name; plasticity or grading, colour, 5| 2358 | 4 number, type, orientation, shape,
[} S 9olw® secondary components. Moisture, sensitivity, oc|§E £ ¢| strength -5, S = - spacing h t infill
CSlo|t notes ol o 8|8 5| stength. Structure, bedding, cementation, | = S| 231 . 0 2% 2l mm rougnness, aperture, infi
2218 5 £ ©|E = |5 8| _ defects. Origin, additional observations. 2222l = GE) [ zla description (refer to defect
B 5| g| g [samples, 3 ERE: €| Rock name; grain size & iype, colour, fabric, |5 €| € €| § & Sse |83 oo | description explanation sheet)
= = ° = [=¥=3==] .
®|E|?| = tests,etc| RL | TE|© 0 |T® '“°“S"’”fnoi;‘lﬂ?gf53;“,1‘;‘22?23'%@ e |Eo|loo |2 ®5522,24 9g0888EL £1x| 388288 | particular general
TT|C ] OL | Organic SILT, no plasticity, organic M F |
odor, rootlets (TOPSOIL). ]
2 2 2 ML | SILT, no plasticity, yellow-brown, -1
X ox x trace fine sand, minor rootlets. n
1525 0.5 % & _
X X X
[l [ |
oo - becoming orange-brown, low ]
rxx plasticity o |
1 07§ x |
1520 1L.UJx © % |
X X X
—4X X X —
X X X
X X X —
X X X
X X X —
~ e -
515 1.5 % % _|
X % x
L - becoming pale brown & wet, trace | M-W |
SPT xox x rootlets i
1,*0,1 rrx - increasing plasticity from 1.5 to
=1 B e 2.6m N
1510] 2005 % % _|
X X X
X X X —
X % x
1% x 8 7]
1 i :
® 1505|295 % x _|
w B [l .
ﬁ [ oo - becoming brown to orange-brown, _|
< X x x black specks
o T x 7]
2 500 | 3.0]x = i
o ] _
5' SPT Txx ]
X X X
> 1,10 X X % i
1 X X X
N*=1 x x x |
S FEE 5
1 495 3i X X X _
X X x
x x x _}
X X X
X X x
] o |
33 8 i
X X X
—J X X X —
400|400 5 |
X X x
—X X X —
folllolilo - increasing sand content ]
-] SP SAND, fine to medium grained, pale -
R grey, black & white specks, some _
485(45] silt. N
SPT 4% ML | Sandy SILT, no plasticity, W | F-8t i
9118 ] X‘XX‘ yellow-brown, white & black specks, ]
N'*=1'9 I XX ] sand is fine grained. |
J'x - x m
1480| 5.0 ‘X:X 2 _
Hx7% _
X% x| ML | SILT, pink-grey, low plasticity, minor |
XX orange streaks. —
475155] 1 SP A ]
method Classification symbols and water consistency! density index weathering
AD  auger drilling soil descrnptlon B ) 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, 7! on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 water inflow SO MW moderately weathered
w washbore > F firm HW highly weathered
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N il Uso undisturbed sample 50mm diameter — complete drill fluid loss Vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear I(:J(P:) N* SPT - sample recovered D dry L loose va vweergkweak
. remﬁu e Nc SPT with solid cone M moist MD medium dense MS moderately strong
X pea Bs bulk sample w wet D dense S strong
>>x peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. \JH301

. . .
Sheet 2 of 4
- I .
Engineering Log - Machine Borehole Project No: GENZTAUCT3086AK
Client: THE LAKES LTD (2012) Date started: 15.1.2014
Principal: Date completed: 15.1.2014
Project: STAGE 3 - ZONE 2 Logged by: KMJ
Machine Borehole .
Location: Crest of Section A-A Checked by: RBT
Drill model & mounting: T2 Tractor Mount Easting: 368841.822 m Slope: -90° R.L. Surface: 53 m Vane No:
Hole diameter: mm Drilling fluid: Northing: 799939.797 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> Material Description —x . SO o defect description
B 9|8 Soil name; plasticity or grading, colour, 58 o estimated 3 % o ° defect number, type, orientation, shape
[} S 9olw® secondary components. M_oisture, sensi@ivity, oc|SE g c strength -5) S i °>‘ spacing Tou Yhnes's anerure. YinﬁII s
CSlo|t notes ole 88 5| strength. Structure, bedding, cementation, | 5 O 236 .8 ® g% [N mm ghness, ap ,
2218 5 £ O| € = |5 8| _ defects. Origin, additional observations. |2 Z|2Z\C G S50 zla description (refer to defect
53|23 samples, 23 @ g 2 ; _Rolck_namz: grain sae&typeE c?ll\(l)ur,t rf]ab_nc, S5/55/88 St § S| _.ss description explanation sheet)
5|53 2 fests, ot RL S E| 58S 5) s snnereonen foaverrs. |£8)88)2 S 5522,20) gpon82 | %% | 585328 paricuar genera
TT| C |- SP | SAND, fine to medium grained, W | VL ]
0 | (cont) | brown, mottled orange/black/white. i
';1:’ |- (continued) @ ]
g .
o 470| 6.0]: -
<z( - |
SPT :
g 110 7 .
> N'=1 i i
[ | 1 465| 6.5 L -
_|I=<~_y CH | Clayey SILT/Silty CLAY, medium to F |
— % high plasticity, trace fine sand.
—+ =" " " o —
X — - sand pockets, fine grained from S
X 6.6 t0 6.7m - |
700> *
1460 .U} v |
4 X ] -}
£ X ]
JX- |
455| 1.5 X~ i
= N
SPT *—}J i
0,1,1 T 7]
N'= < |
1 450| 8.0 > ]
,{} - increasing sand content from 8 to |
=~ 8.5m i
77§<7 8
JIx_ ) |
o £ X7 |
3 | 445| 8.5} % = ]
['4 H - becoming pale grey, minor |
8 X yellow-green mottles from 8.5 to
=) [— X 8.7m D-M N
2 i{% - becoming dry to moist, non to low ]
E 440 9&3%77 plasticity from 8.7m N
< = ]
= SPT [~
234 T X n
N'= X —
k> —
1435|909 f5 _
l gEva |
St 7]
'}? R i
1430100~ ]
KX ]
Sy i
= b
,}f% - pale orange staining from 10.3 to ]
425105 7 10.5m ]
X X X
% < x| ML | SILT, low plasticity, pink-grey, M-W ]
SPT x x x mottled orange-brown, black . ]
1,11 fogioEe specks. )
N*=2 1 x x A 1
—JX X X —
420100 % %
method classification symbols and water consistency! density index weathering
AD  auger drilling soil descrnptlon B ) v 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, v on date shown s P SwW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 > water inflow . z?m M\\,/VV mgggratgg; r:l::éhered
Z\:Ippor\:/ashbore notes, samples, tests — partial drill fluid loss St stiff Ccw completelylwealhered
N i Uso undisturbed sample 50mm diameter — complete drill fluid loss Vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear (kPa) N* SPT - sample recovered D dry L loose va vweergkweak
e  remoulded Nc SPT with solid cone M moist MD medium dense MS moderately strong
X peak Bs bulk sample w wet D dense S strong
>>x peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. \JH301

Engi ing L Machine Borehol e GEN:
- .
ngineering Log - lachine borenoie Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 15.1.2014
Principal: Date completed: 15.1.2014
Project: STAGE 3 - ZONE 2 Logged by: KMJ
Machine Borehole .
Location: Crest of Section A-A Checked by: RBT
Drill model & mounting: T2 Tractor Mount Easting: 368841.822 m Slope: -90° R.L. Surface: 53 m Vane No:
Hole diameter: mm Drilling fluid: Northing: 799939.797 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> Material Description x O defect description
> 3|6 Soi : plastici i 9 estimated g38 defect antafi
Z 22|89 oil name; plasticity or grading, colour, 5| 2oL | 4 number, type, orientation, shape,
[<% S 9olw® secondary components. Moisture, sensitivity, oc|§E £ c strength » D — - spacing roughness, aperture. infill
Clole t w| o 8|8 =| strength. Structure, bedding, cementation, | S O |23|5 . o 2% Sl mm ghness, ap )
2 2|9 s notes c o| € = |5 8| defects. Origin, additional observations. 2E|2Zc g cED > description (refer to defect
Bl=l g L | aEl2 Q|9 Rock name; grain size & type, colour, fabric, |2 2|2 2|® & [HERSY 52 descripti lanation sheet’
T2 samples, 3o|lc 5§ w; Rock  gr ype, fabric. |5 €15 518 8 > & oG co lescription explanation sheet)
B E|@| = [tests,etc| RL | E[ 5 8 |G &) Inclusions &iner componerie, Heathens. |E 81852 ©8822,20 wowsuse | 2| | g88E8 | particular general
TT| C _|x x x| ML | SILT, low plasticity, pink-grey, MW | F |
_|% % % |(cont)| mottled orange-brown, black N
oo specks. (continued)
1= x x - orange staining N
15115] E E E - becoming pale grey with orange o 1
- i [Pl staining = ]
—X X X 3
X X X
—4X X X —
X X x
X x x ]
X X X
40 12.00% % X |
_|% % %] ML | SILT, non to low plasticity, |
SPT s pink-orange with black & orange i
0,00 xxx staining, mottled grey & black.
N*=0 1
X X X
X X X —
1405125 5 |
X X x
—X X X —
X X X
—qx x x o .
X X X o
—|x x x — —
ool - grey silt mottles from 12.8 to ]
| 40.0 13Q§ xx 13.0m |
Y L .
- L .
S iR _ .
o = X X X - trace fine sand L |
3 B 3951391 % X ML I'SILT, no plasticity, dark s —
"4 4% SM | orange-brown with significant |
8 SPT Ix % limonite staining, trace to minor |
=] O,P_,O VNG sand, very stiff to hard. Sample has ]
2 N*=0 X fragmented to angular, hard & soft
> | 390 14.0 K pieces in silt/sand matrix. ]
< | x xJ ML | Mixed silts & sands with some clay N
= - 5 seams, brown, dark orange & black;
o soft, wet to saturated. Sample N ]
AN probably disturbed by SPT. B
| 385145F <" | Sandy Clayey SILT, low plastiity, B
| X _X pink-orange, dark orange staining;
X . .
1= sand is fine grained, dark N
1.5 orange-brown. —
L x - increasing clay content, high -
X X At i
I SaleeS plasticity; minor sand ]
380 15.0 x5« - increasing dark orange sand _ ]
|% % %| MH |\content, low to medium plasticity i
SPT oo SILT, medium to high plasticity, |
1;0_'1 [ ool orange-grey, trace fine sand. B
Jl foole |
1375[15.5]% % _|
X X X
—X X X —
[ ool - some dark orange sand pockets, o |
H ol with some dark orange staining =) B
X X X - becoming low to medium plasticity N
1370 16.0[ 5™ | sM | silty SAND, fine to medium grained, | W ]
kox black, trace silt. B
e - becoming orange-brown, mottled —
T|x x x| MH |\black & orange F N
[ [ool SILT, medium to high plasticity, i
365 16.5 % i pink-orange grey.
method classification symbols and water consistencyl density index weathering
AD  auger drilling soil descrnptlon B ) v 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, v on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 inf SO MW moderately weathered
w > water inflow F firm HW highly weathered
washbore . I N cw letel hered
support notes, samples, tests — partial drill fluid loss St stiff completely weathere
N i Us,  undisturbed sample 50mm diameter —  complete drill fluid loss vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
vane shear (kPa) N* SPT - sample recovered D dry L loose va vweergkweak
e  remoulded Nc SPT with solid cone M moist MD medium dense MS moderately stron
X peak B y 9
S bulk sample w wet D dense S strong
>>x peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong
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Machine Borehole No. \JH301

Engi ing L Machine Borehol o GEN:
- .
ngineering Log - lachine orenoie Project No: GENZTAUC13086AK
Client: THE LAKES LTD (2012) Date started: 15.1.2014
Principal: Date completed: 15.1.2014
Project: STAGE 3 - ZONE 2 Logged by: KMJ
Machine Borehole .
Location: Crest of Section A-A Checked by: RBT
Drill model & mounting: T2 Tractor Mount Easting: 368841.822 m Slope: -90° R.L. Surface: 53 m Vane No:
Hole diameter: mm Drilling fluid: Northing: 799939.797 m Bearing: Datum: x/y = BOPC2000, z = Moturiki
drilling information material substance rock mass defects
> < Material Description —x . SO o defect description
2 0|9 Soil name; plasticity or grading, colour, 33| | estimated 889 | defect | number, type, orientation, shape,
[<% S 9olw® secondary components. Moisture, sensitivity, oc|§E £ c strength -5, S = - spacing h t infill
CSlo|t notes w| o 8|8 =| strength. Structure, bedding, cementation, | S O |23|5 . o 2% 2l mm roughness, aperture, infi
228 5 S9o|lE =5 8| defects. Origin, additional observations. *g E22c® = GE) I E description (refer to defect
©|B g 5 samples, 23 55 g @ ; _Rolcknamz: grain size & type, c?ll\tl)ur, rf1ab_ric, S5|55(8 8 SEo 3l a oo | description explanation sheet)
= = ° = [=¥=3==] .
@ E|®| 2 ltests,etc RL |© E[ 5 00 @) usm:noigl:?g,rsct?g%?rr:,egff'ect:m NS 1E0|00|5 ®FEE22,28 4508888 2@ | 28888 | particular general
TT| C X % x - increasing sand content W | F |
SPT %% MH | - 50mm fine brown sand ]
1,9,1 NI lenses/layers
N*=1 ] X>< 9 - black specks, heavy orange N
| 36017.0] SRS |staining N
X Sandy SILT, medium to high
1 plasticity, dark pink-brown, dark 7
1 x"x orange staining, abundant black 8 N
K x specks; sand is fine to medium - 1
17 X grained, orange-brown. |
1355175 e - decreasing sand content ]
x o x - becoming low plasticity, dark |
] X*X . brown, black specks and orange |
X mottles
XX ]
3 X % X —
3 350 18.0 ]
& % XX MH | SILT, medium to high plasticity, |
o SPT rxx pink-orange, some black mottles.
> 0,0,0 I oxx N
(2] N*= Ix x x ]
< e ]
2 1345185 X x _|
< X X X
= —x x x -}
X X X
—x x x o N
X X X o
—4X X X -~ —
folietiel - increasing sand content |
1340 19.0 ] 5| ML | sandy SILT/ Silty SAND, low .
. ><Xl>< plasticity, pink-orange brown, white _
" & black specks, sand is fine to |
P medium grained. i
XX « - increasing sand content, orange & ]
335M19.5} "« black staining B
] x X x ]
SPT X X
1,13 T 5 i
N*=4 +F.x b
XX
3302004 =
- ] EOBH @ 19.95m, target depth ]
- TS = TOPSOIL N
- MH301 terminated at 19.95 metres. B
| 325205 _
| 320 21.0 _
1 31521.5] ]
3102201 |
method classification symbols and water consistency! density index weathering
AD  auger drilling soil descrnptlon B ) v 10/1/98 water level VS very soft uw unweathered
OB  open barrel based on Field Description of Soil and Rock, v on date shown s P SW slightly weathered
TT  triple tube New Zealand Geotechnical Society Inc 2005 inf SO MW moderately weathered
w > water inflow F firm HW highly weathered
washbore . I N
support notes, samples, tests — partial drill fluid loss St stiff Cw completelylwealhered
N i Us,  undisturbed sample 50mm diameter —  complete drill fluid loss vst very stiff RS residual soil
C  casing Uss undisturbed sample 63mm diameter H hard rock mass strength
D disturbed sample moisture VL very loose Ew extremely weak
v.ane f::]?):lf:::) N* SPT - sample recovered D dry L loose va vweergkweak
% peak Nc SPT with solid cone M moist MD medium dense MS moderately strong
Bs bulk sample w wet D dense S strong
>>X peak greater than 200kPa E environmental sample S saturated VD very dense VS very strong
UTP unable to penetrate ES extremely strong




Appendix D - Post Development Investigation Data
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g COF BOREHOLE: NON CORED 13086AP - STAGE 3GH - ODS.GPJ <<DrawingFile>> 10/01/2017 09:48

CDF _0_9 06 _LIBRARY.GLB rev:AT Lo

ATETRA TECH COMPANY Borehole ID. HAL413
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 413 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 ea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
s g 5 g £ £ é. 2¢€ colour, secondary and minor components % 35 é% *Pa)
() 3
ER|_oul| 2 z| 2|5 |37 £8 | 8¢ |g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
Ll VS >202 kPa ] P ]
I ] SILT: non plastic to low plasticity, orange brown | \@ FILL 1
with mottled grey and brown, with trace fine to
PI M I'I'1'1 | MATUA SUBGROUP
RN VS 190/ 05— coarse gralned.sand. _ : R -
a g > non plastic to low plasticity, pale brown, wi E
BN 41kP SILT: lastic to | lasticit; le b th ||
] race fine to coarse grained sand and with trace |
RN i fine t d sand and with t R
| clay. 4
[ VS 160/ 0.6 m: with minor to some fine to coarse grained N
1 18 kPa R sand B | P i
[ 1.0 0.8 m: with minor to some fine grained sand R .
[ \/S >202 kPa SAND: fine to coarse grained, pale brown, with [ 7
RN E trace silt. L11® ]
L1 \VS >202 kP4l T Clayey SILT: low to medium plasticity, brown, with RN B
1] o 1 trace fine grained sand. [ ® E
I11] 5 1.5 SILT: low plasticity, orange brown, with trace clay [ ]
[ 3 /s >202 kP b and with trace fine grained sand. [ 1
a
szl 11]& 1 e 1
} } } 2 ] 1.8 m: with some clay } } } } ]
VS >202 kPa
[ 2.0 . [11® N
L1 ] 2.0 m: sand becomes absent RN _
[ VS 163/ 7 [T ]
] 46 kPa B D @ i
[ b (N ]
L VS >202 kP 254 ) ' . RN —
R a ] 2.5 m: low to medium plasticity I 1® i
[ b (N b
[ VS 122/ 7 (N ]
[ 32kPa b g @ | b
[ 3.0 (N 1
[ b (N b
VS >202 kPa
[ b [11® b
[ b (N b
[ VS 178/ B (I b
—— 46-kPa 35 Cam
[ i Hand Auger HAL413 terminated at 3.5 m R i
RN Target depth R
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
(- Ll .l
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration S split spoon sample St stiff
HA  hand auger == 10 resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-O6t-12 water N* SPT - sample recovered gV ‘;\ftturated VL very loose
eg. ADT =|level on date shown Nc SPT with solid cone v L loose
B blank bit — } VS vane shear; peak/remouded (kPa) Wp plastic limit MD medium dense
. water inflow R refusal WI  liquid limit D dense
T TC bit —| wat tflow .
v V bit water ou HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL415
E - - L sheet: 10of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 415 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
5 . 8 material description ~= vane structure and
o5 S samples & € o 5 o c §5 hear additional observations
sE| B fieldtests | —~ [ = o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£a 5 5] E| s s 28 colour, secondary and minor components 2% | 32
55| & |8 - - of | ES | (Po
ED | _qew | = © ° S R £ 0 82 | g888
; ; ; ] 2 ORGANIC SILT: non plastic, black. D |VStto ; ; ; ; TOPSOIL ]
H
L1 VS >202 kPa SILT: non plastic to low plasticity, orange brown, DtoM 'l | [ MATUA SUBGROUP i
11 with trace fine grained sand. M 111®
PI 05— Clayey SILT: low to medium plasticity, brown. PI _
L1 VS >202 kPa > PIT ]
Il LIe
[ ] (N ]
[ ] (N ]
P 5 vs>202kPq 10 L ‘(.‘? |
} } } % o 1.0 m: becoming orange brown, low plasticity } } } ‘ ]
£ 2[111]3 1 1] 1
T Z w VS >202 kP4 ] _
112 1@
[ h (N b
[ 15— (N ]
[ 7 [T b
VS >202 kPa
[ 7 [11® b
[ 1 . - - (I b
1.8 m: becoming medium plasticit
[ VS 122/ 7 9 P Y [T b
[ 29kPa 2.0 S © | ]
[ 7 (N ]
[ 7 (N ]
1] VS 102/ h [ ]
[ 42kPa b Q] | b
; ; ; i ] Hand Auger HAL415 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e AD/T X |evel on date shown Nc SPT with solid cone saturate L loose
-g- . Wp plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL417
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 417 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
52| & | & 5 3 g | 8E S | 2% (kPa)
EB | aol| 3 x| o 5 | ©a E8 | 8¢ [g888
P ] ORGANIC SILT: non plastic, black. D |stto| !l ]TOPSOIL |
[ vst | [
[ (I
1] VS >202 kPa i SILT: low plasticity, orange brown, with minor clay | D to M I'1'l'| |'MATUA SUBGROUP i
1] 05 and with trace manganese. 1119
ay o 0.5 m: with some clay. Becomes greasy when M PEL |
1] VS 165/ i reworked LT i
[ 25 kPa e | &l
[ ] (N ]
[T 5| Vvs125 ] 0.9 m: wi (R ]
.9 m: with trace fine to coarse sand
||| g]| 1ok 0] 1.0to 1.6 m: sensitive when disturbed Pl 7
Tk ] .0 to 1.6 m: sensitive when disturbe R ]
Q
3
< |1 II]g]| vsss b . [ ]
T ot ] 1.2 m: sand becomes absent ]
I11|g| 15KkPa 1@
[ b (N b
[ 1.5+ (N ]
1] VS 173/ b R b
[ 58kPa 7 {ANC] b
L ] 1.8 m: becoming pinky brown and sensitive when LEE ]
1] VS 122/ disturbed [
[ 32kPa 2.0 g @ | ]
} } } VS 79/ | 2.1 m: becoming pink } ! } } ]
] 24P Bl
1] S 98/ h N ]
= 2%kPa 25 e
I ] Hand Auger HAL417 terminated at 2.5 m BEN ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling , M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing C casing D disturbed sample based on Unified S soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix o N* SPT—§ampI9 recovered gV Wett o VL very loose
A 4 Nc SPT with solid cone saturate L loose
eg. AD/T level on date shown Wb plastic limit €
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL419
E - - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 419 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
55| & | S| 5| 8|28 S5 | 5 | (P
ED | _qew | = @ o° =) ° ® E o 82 | g888
P ] ORGANIC SILT: non plastic, black. M | stto | I [T T]TOPSOIL |
[ vst | [
LI VS >202 kP4 ] RN ]
I ] SILT: non plastic to low plasticity, orange brown | \@ FILL 1
] with mottled brown and grey, with trace fine grained L]
] sand. MATUA SUBGROUP ]
[ ] VS 112/ 0.5 — - RN
[ ] 19 kPa g SILT: low plasticity, orange brown, with some clay B @ E
R ] and with trace fine to coarse grained sand. R i
L1 YSSI?PSa/ ] 0.8 m: with trace manganese ea‘q‘ L ]
} } } K] 1.0 0.9 m: becomes sticky/greasy when reworked } ‘ } } ]
2 i ]
LI 3| vssy [T
gzl g| 1o 1 219 | | i
[ ] [11] 1
[ 1] VS 117/ b R b
[ 35kPa 1.5+ q P | N
[ 7 (N b
[ VS 124/ b [T b
[ 29kPa 1 9 © | 7
[ 7 (N ]
20 -
} } } \188 1;2/ ] Clayey SILT: low plasticity, pink orange-brown, G)} H } ]
L i with trace fine grained sand. Sticky. i i
[ b (N ]
1] VS 102/ h [T ]
= 26kPa 25 - Cam
I i Hand Auger HAL419 terminated at 2.5 m RN ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-Oct-12 water N SPT §amp{e recovered A Wett ed VL very loose
e AD/T X |evel on date shown Nc SPT with solid cone saturate L loose
-g- . Wp  plastic limit i
B blank bit >— ; VS vane shear; peak/remouded (kPa) plastic i MD medium dense
water inflow R fusal WI  liquid limit D d
T TC bit — | water outt refusal ) ense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL420
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 420 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S S material description - ;%' vane structure and
) K samples & € 8| % B ) o oc | 38 oShea additional observations
3E b _ | fieldtests £ < £ £ 3 SOIL TYPE: plasticity or particle characteristic, 52 %g fgmpg;'fe"
_‘uE; § § % = «g_ S % §, colour, secondary and minor components _gg AQE kPa)
ED | _qew | = © ° > R £ 0 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
} } } VS >202kPa . SILT: non plastic to low plasticity, orange brown, M } } }(‘P YOUNGER ASH DEPOSIT 1
] E with trace fine grained sand. L] E
FITT vs>202kpq 057] 0.5 m: with trace clay LI ]
Il LIe
[ ] (N ]
L1 VS >202 kPa 1 N i
[T 5 ] I1® 7
RERE- 1.0 : - o RN
€ | SILT: non plastic to low plasticity, orange brown, MATUA SUBGROUP i
L) g | vsirr with trace fine to coarse grained sand, with trace [T
<zl 11|a 29 kPa T clay and with trace manganese. Greasy when | 1© ]
[11]3 h reworked. ] h
L S 98/ Sandy SILT: non plastic, orange brown, sand i St NN i
L1 26 kPa ly : P , ge brown, sand is @9 | ]
fine to coarse grained. ]
L ] SILT: low plasticity, orange brown, with minor clay LI i
LI vs 78/ and with trace fine to coarse grained sand. LI
[ 26kPa 1 o9 | | 7
[ 7 (N ]
11 VS 71/ 2.0 [ 111 ]
[ 24 kPa 7 P | | ]
[ 7 (N ]
[ b (N ]
1] Vs 71/ h [T ]
= 25kPa 25 - N
I ] Hand Auger HAL420 terminated at 2.5 m RN ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N —
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N* standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-O6t-12 water N SPT—§ampI9 recovered gV Wett o VL very loose
eg. ADT X |evel on date shown Nc SPT with solid cone W Slzls‘triiﬁmit L Ioost_a
B blank bit P> |water inflow VS vane shear; peak/remouded (kPa) Wlp I‘i)quid fimit MD medium dense
T TC bit | water outfiow R refusal ) D dense
v V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL424
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge project no. GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 424 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. M |VStto ; ; ; ; TOPSOIL ]
H
Ll VS >202 kPa ] P i
- low plasticity, orange brown, with trace fine
L 1 SILT: low plasticity, orange bi ith trace fi 11 ? | YOUNGER ASH DEPOSIT i
1] 05 grained sand and trace clay. [0
1] : [
[ \ﬁ ;;3/ T [ ]
a R |
} } } ] 0.7 m: with minor clay. Low to medium plasticity ‘ ﬁ)} ]
[T 5| V8139 ] [ ]
11| g| 19ka 1.0 Bl e n
£ i i
[11]3 (N
o - -
< z| 1 & (N
LT 2 Vs >202kpa ] NNy i
[ L1119
1.5 -
L ] 1.5 m: with trace clay and with trace fine grained LI i
} } } VS >202 kPal | sand. Non to low plasticity } } } (‘9
SILT: non plastic, orange brown, with some fine to MATUA SUBGROUP
p! g |
LI coarse grained sand. FEo
L1 SAND: fine to coarse grained, yellow brown, with LI
[¢] y -
L trace sit. N
[ 1.9 m: with some silt (I 7
L v 178/ T SILT: non plastic to low plasticity, b ith t L1 1 ]
RN 46 kPa ] - non plastic to low plasticity, brown, with trace | © |
fine to coarse grained sand and with trace clay.
1 VS 146/ 1 Sticky. P T
—— 29-kPa 25 -
I i Hand Auger HAL424 terminated at 2.5 m RN ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
[ 4.5 (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll Ll
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-Oct-12 water z gg i?]mp:% recovered A ‘;\ftturated |\_/L ;/ery loose
eg. ADT =|level on date shown c with solid cone v oose
B blank bi ) VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
ank bit P—— | water inflow R refusal WI  liquid limit D den:
T TC bit | water outfiow efusal ) ense
v V bit water ou HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL426
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 426 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S S material description - ;%' vane structure and
) K samples & € 8| % B ) o oc | 38 oShea additional observations
3E b _ | fieldtests £ < £ 23 SOIL TYPE: plasticity or particle characteristic, 52 %f, fgmpg;'fe"
< g S 9o = = a 2 -g colour, secondary and minor components 5 B kPa)
Q 5 Q o = 9] o KON Qg 53 o o'o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
LI VS >202 kP4 1 FET i
PI SILT: non plastic to low plasticity, orange brown, M | I'1® [ YOUNGER ASH DEPOSIT
[ ] with trace fine grained sand. (N b
L1 VS >202 kP4 05 FET ]
Il i LIe ]
[ ] (N ]
[ ] (N ]
} } } g \gg lgg/ 1.0 0.9 m: with trace clay. Low plasticity e?‘ } (‘P} ]
RN ] RN ]
o = -
Tz L1 ,'-'? ] 1.2 m: sand becomes absent PI i
FITT 2 s >202kPa ] LI i
L 1.4 m: with minor to some clay. Low to medium e
1 15 plasticity FE 7]
[ 7 (N b
1] VS 197/ b [ b
[ 58 kPa 1 P 1® 7
[ 7 (N ]
[ 2.0 (N N
[ 7 (N ]
[ 7 (! ]
R VS >202 kPa ] ]| ® i
[ b (N ]
; ; ; i ] Hand Auger HAL426 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N —
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N* standard penetration test (SPT) M moist Fb friable
* bit shown by suffix o z SPT - §ampl9 recovered gV ‘;\ftturated VL very loose
eg. ADT X—||ovel on date shown c SPT with solid cone W st it L Ioost_a
B blank bit P> |water inflow VS vane shear; peak/remouded (kPa) Wlp I‘i)quid fimit MD medium dense
T TC bit | water outfiow R refusal ) D dense
v V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL428
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 428 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.:
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£ & 3 £ £ S| 2¢ colour, secondary and minor components 835 | g2 -
Q 5 Q o = 9] o KON Qg 53 (o g)o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
1 A : _ RN 1
e /S >202 kP 1 SILT: non plastic to low plasticity, orange brown, M |'| | | | YOUNGER ASH DEPOSIT b
R 3 E with trace fine grained sand. 1@ -
L1 057 RN B
[ T (I ]
PI VS >202 kPa ] L ‘(.‘? ]
} } } ] 0.8 m: with fine grained sand } } } ‘ ]
o
[
- 1.0 (N N
LT3 ] (N b
}cz\\\@\ﬁlgw 7 [ ]
112 a b @ P )
} } } 15— 1.4 m: with minor clay. Low plasticity } } } } _
[ 7 (N b
[ 7 [T b
VS >202 kP3|
[ 1 [11® 7
[ 7 (N ]
[ 2.0 (N N
1] VS 166/ 7 ERR ]
[ 44 kPa 7 . A - @ O 7
R ] 2.2 m: becomes low to medium plasticity RN ]
1] VS 182/ h [ ]
= +09-kPa 25 - 1
I ] Hand Auger HAL428 terminated at 2.5 m BRE ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ — (N :
[ e (N E
[ 5.0 (N —
[ — (N -
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix o z gg - §?]mp:% recovered gV ‘;\ftturated |\_/L ;/ery loose
eg. ADT = |level on date shown c with solid cone W lastic limit 005?
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI | I
T TC bit R refusal iquid limit D dense
v V bit | water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL430
E - - L H d A sheet: 10f1
-
ngineering Log - Hand Auger roject no. GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: NM
location: Centre of lot 430 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S S material description - ;%' vane structure and
o3 K samples & a S| % . ) - oc | 38 oShea additional observations
3E b _ | fieldtests £ < £ 23 SOIL TYPE: plasticity or particle characteristic, 52 %f, fgmpg;'fe"
< g S 9o = = a 2 -g colour, secondary and minor components 5 B kPa)
Q 5 Q o = 9] o & 5 Qg 52 o o'o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] 2 ORGANIC SILT: non plastic, black. DtoM| Vst ; ; ; ; TOPSOIL ]
LI VS >182 kPa SILT: non plastic, orange brown, with minor fine P FILL
} } } ] grained sand. } } ﬁ T
VS >182 kPa
Il 05 1@ B
L ] 0.6 m: becoming fine to medium grained sand RN i
11| s»182kpd 1]
[ ] @ ]
} } } E |Vs>182kPa 10 } } H |
z SIL_T: non plastic, black, with minor fine to medium
L1 3 vs>1s2ke ] grained sand. M I''1 | [ YOUNGER ASH DEPOSIT
zz L ,'-'? SILT: non plastic, orange brown with mottled 9
L11]3 T brown, with minor fine to medium grained sand. [11] ]
[ VS 164/ 1 becoming grey brown with minor fine grained sand (N b
[ 29 kPa 1.5+ 9 | P N
[ 7 (N b
[ VS 148/ b [T 7
[ 36 kPa 7] 19 N
[ VS 158/ 7 [T ]
1] 30kPa 20 VoW @ |9 —
[ VS 166/ 7 [T ]
[ 30kPa 7 & | P ]
[ b (N ]
1] S 91/ h (N ]
= 24kPa 25 - ore—
I i Hand Auger HAL430 terminated at 2.5 m BEN _
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N —
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
[ 4.5 (N —
[ E (N E
‘ [ e (N E
| [ - (N :
\ [ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N* standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-O6t-12 water N SPT—§ampI9 recovered gV Wett o VL very loose
eg. ADT X |evel on date shown Nc SPT with solid cone Wp ;S)Izls‘triiﬁmit L Ioost_a
B blank bit P> |water inflow \és vafne slhear; peak/remouded (kPa) Wi liquid fimit 'E)AD r;edlum dense
7 TC bit —|water outflow HB Lirtfrier bouncin VD ensz
v V bit g very dense
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ATETRA TECH COMPANY Borehole ID. HAL432
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 17 Aug 2016
principal: date completed: 17 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 432 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 5 samples & € o 5 B ) - o c §5 ® hea}ded additional observations
3% 3 _ field tests € < g g’ g SOIL TYPE: plasticity or pa!'tlcle characteristic, = ;2 %g ET;ZZk
_‘uE; < § % = £ S % £ colour, secondary and minor components _g s AQE kPa)
EB | el = | 3 5 | oa E8 | 8% |g888
; ; ; ] ORGANIC SILT: non plastic, black. D | vst ; ; ; ; TOPSOIL
N VS 187/ . SILT: low plasticity, orange brown, with trace fine DtoM | | | | | YOUNGER ASH DEPOSIT
] 46 kPa g grained sand and with trace clay. qa‘ |
[ VS 156/ ] NN
|| 38 kPa 057 91
[ T (I
[ Vs 122/ ] R
Il %kPa ] @ O |
LI g ] (N
L1l s | vs1sa 1.0 BN
11| g| K ] @19 |
£z } } } g VS 156/ ] 1.2 m: with some clay and with trace fine to coarse } } } }
i z 44 kPa i grained sand ®| 0
[ 1.5+ (N
[ 7 [T
RN VS >202 kPa ] || \@
[ 1 (I
[ VS 187/ 7 [T
[ 44 kPa @19
} } } VS 156/ gﬁ\ND: fine to coarse grained, orange, with trace M } } } } ROTOEHU ASH
[ 58 kPa i LARON
[ SILT: non plastic to low plasticity, pale brown with [ 11| | MATUA SUBGROUP
5 mottled orange brown, with minor clay and with 1
[ ] trace fine to coarse grained sand. L]
I E Hand Auger HAL432 terminated at 2.5 m [
‘ ‘ ‘ . Targetdepth ‘ ‘ ‘ ‘
[ b (N
[ 3.0 (N
[ b (N
[ b (N
[ b (N
[ k (N
[ 3.5 (N
[ k (N
[ E (N
[ E (N
[ E (N
[ 4.0 (N
[ B (N
[ B (N
[ B (N
[ E (N
1] 45— (N
[ E (N
[ e (N
[ - (N
[ e (N
[ 5.0 (N
[ - (N
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-O6t-12 water N* SPT - §ampl9 recovered gV ‘;\ftturated VL very loose
eg. ADT X—||ovel on date shown \N/; SPT with sc?lldcone W plaste lmit L Ioost_a
B blank bit P> |water inflow vane shear; peak/remouded (kPa) Wi liquid fimit MD medium dense
7 Je bit —|vater outflow EB Le;rtfri:er bouncin: v Yo
v V bit g VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL434
E - - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 434 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
55| & |8 - - o5 | 5 | (Pa
ED | _qew | = @ o° =) ° ® E o 82 | g888
P ] SILT: non plastic, brown with mottled orange D vst | [T T T FILL i
[ brown, with trace fine grained sand. (N
Ll VS >202 kPa 1 P i
L1 ] 111® 1
1 VS >202 kPa ] PIT i
Il 05 L11® B
L ] SILT: non plastic, orange brown, with trace fine to DtoM RN YOUNGER ASH DEPOSIT i
1 VS >202 kPa ] medium grained sand. (N ]
[ I
[T 5 ] 0.9 m: with mi i (N ]
.9 m: with minor clay, low plasticit
11| 5| vsteer 1.0 v, low pasiely IR T
c - -
11| 5| 32KPa G
o - -
< z| 1 & (N
[1]]28] vs14s ] LI T
[ 29kPa b S D b
1.5 -
L ] 1.5 m: with trace fine grained sand LI ]
[ VS 187/ RN
[ 44kPa 7 @19 7
[ 1 (I 7
[ VS 122/ 7 [T b
[ 38 kPa 2.0 O ]
[ 7 (N ]
[ VS 96/ 7 (N ]
[ 24 kPa b DD | b
l 1 1 25 2.4 m: with trace fine to coarse grained sand 1 1 1 1
[ ] Hand Auger HAL434 terminated at 2.5 m L] _
R ] Target depth RN ]
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
A 4 Nc SPT with solid cone saturate L loose
eg. AD/T level on date shown Wb plastic limit €
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL436
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 436 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
3x £ field tests | —~ E o £35 SOIL TYPE: plasticity or particle characteristic, S8 | g3 9‘52‘;:‘;""’
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ORGANIC SAND: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
[ T [ ]
[ ] (N )
LI VS >202 kPa 0.5 SILT: non plastic to low plasticity, orange brown N FILL _
[ 1] : with mottled grey and brown, with trace to minor fine 1119
I T to coarse grained sand. [ ]
[ ] (N ]
LI VS >202 kPa I ‘(;
P 10 SILT: non plastic to low plasticity, orange brown, M Il 1P 'YOUNGER ASH DEPOSIT ]
1 2 ’ with trace fine grained sand. RN
P13 s >202kPa ] LI i
2| 111]& e
112 b [ )
[ 1] VS 192/ h [ b
[ 49 kPa 1.5+ i . ®19 ]
RN ] 1.5 m: with trace clay. Low plasticity R ]
1] VS 161/ b [11 ]
36 kPa E B
} } } ] 1.8 m: with minor clay. GT } S‘@} ]
[ 1] VS 185/ 2.0 [ ]
[ 39kPa 7 9|19 7
[ 7 (N ]
1] VS 146/ h [ ]
[ 31kPa b g 19| ]
; ; ; i ] Hand Auger HAL436 terminated at 2.5 m ; ; ; ; |
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
[ 4.5 (N —
[ E (N E
‘ [ e (N E
| [ - (N E
\ [ e (N E
[ 5.0 (N —
[ - (N -
Ll Ll
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e ADIT =|level on date shown Nc SPT with solid cone saturate: L loose
-g- . Wp plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit ) i R refusal D dense
v V bit | water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL438
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 438 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = 14 ° S R £ 0 3% 2888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
[ T [ ]
VS >202 kPa 3 .
L ] SILT: non plastic to low plasticity, orange brown e FILL |
[ with mottled grey and brown, with trace to minor fine [0
[ 0.5 to coarse grained sand. [ ]
[ ] Sandy SILT: non plastic, grey brown, sand is fine N 1
[ \/S 202 kPa i to coarse. With trace fine to coarse grained gravel. M I'l'1 | [ YOUNGER ASH DEPOSIT i
[ SILT: non plastic to low plasticity, orange brown, L11®
LI g T with trace fine grained sand. RN b
[11] g 1.0 (N N
c . -
[11]3 [T
8 VS >202 kP3| i _
g z|111]4& e
112 b [ )
L VS >202 kPa 15— 1.4 m: becomes brown. With trace clay. Low Ny _
L ’ plasticity Le
[ 7 (N b
} } } VS >202 kPa | 1.7 m: with minor clay } } }G‘) ]
[ 7 (N ]
[ 1] VS 173/ 2.0 [ ]
[ 41kPa 7 & Q 7
[ 7 (N ]
[ VS 125/ b [T ]
[ 29kPa b D @ | ]
; ; ; i ] Hand Auger HAL438 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
[ 4.5 (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll Ll
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-Oct-12 water N SPT §amp{e recovered A Wett ed VL very loose
e A 4 Nc SPT with solid cone saturate L loose
.g. AD/T level on date shown Wo  plastic limit €
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL441
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: NM
location: Centre of lot 441 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S o S material description - ‘% vane structure and
) ® samples & € S | B oc | 38 shear additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£ & 3 3 £ S| 2¢ colour, secondary and minor components 25 | 22
o =] Q o = Q 9 E > =} g gﬂ (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
P ] ORGANIC SILT: non plastic, black. D | vst | ! TT]ToPsolL ]
1] V'S >182 kPa ] [
. ] SILT: non plastic, orange brown, with some fine I \@T FILL |
1] grained sand. [0
L VS >182 kPa | 0.4 m: wi L1 ]
_ 4 m: with trace clay _
L1 05 |19
[ T [ ]
PI VS >182 kPa ] L ‘q‘ ]
PI ] 0.8 m: becoming mottled dark brown and with some |DtoM P |
LI B |VS>182kPa 10 fine to medium grained sand Il ‘Q‘ a
PI % o 1.0 m: becoming mottled dark brown and white L ]
1 3 VS UTP ‘VSL L‘FTRL
2 g _
£z LI u SILT: non plastic, dark brown, with some organic D
} } } 2 i silt and with minor fine grained sand. } } } } YOUNGER ASH DEPOSIT
VS >182 kPa 15— SILT: non plastic, yellow brown, with some fine ]
LI i grained sand. 119
[ 7 (N b
[ 7 (N b
VS >182 kP3|
[ 7] [ 19 1
[ 7 (N ]
VS >182 kPa
1 2.0 " |19 —
[ VS 116/ 7 [T ]
[ 23kPa 7 @ e ]
1] 1 IS 1] .
1] VS 148/ h [ ]
—— 33 kPa 25 i
RN i Hand Auger HAL441 terminated at 2.5 m RN ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet VL very loose
e Zg?-?own by suffix v ﬂe%gcc::ga‘:veatsirown Nc SPT with solid cone S saturated L loose
9 . ) VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
B blank bit P—— | water inflow R refusal WI - liquid limit D dense
T TC bit —d
v v bitl water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL442
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 442 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S S material description - ;%' vane structure and
) K samples & € 8| % B ) o oc | 38 oShea additional observations
3E b _ | fieldtests £ < £ 23 SOIL TYPE: plasticity or particle characteristic, 52 %f, fgmpg;'fe"
< g S 9o = = a 2 -g colour, secondary and minor components 23] B kPa)
Q 5 Q o = 9] o KON Qg 53 o o'o
ED | _qew | = © ° S C ® £ 0 cg | g888
P ] SILT: non plastic to low plasticity, orange brown D vst | T TTTTRLL |
[ with mottled brown, with trace fine to coarse grained (I
LI VS >202 kP4 1 sand. FET i
L1 ] 111® 1
1 VS >202 kPa ] PEn i
L1 057 111® B
[ T (I ]
L1 VS >202 kPa 1 N i
[ ] I ]
LI g ] (N 7
P12 s >202kPa 107 Ny 7]
P g i 1.1 to 1.2 m: with mottled black e ]
Tz L1 ,'-'? ] 1.2 to 1.3 m: with trace rootlets PI i
FITT 2 s >202kPa LI
[ b L1119 b
L 15 ] SILT: non plastic to low plasticity, orange brown, DtoM LI YOUNGER ASH DEPOSIT i
LI VS 156/ with trace fine grained sand. FELI
[ 34kPa 7 Q@ b
L ] 1.8 m: with trace fine grained sand and with trace LI i
1] VS 133/ clay [
[ 26kPa 2.0 9 9 | N
[ 7 (N ]
1] VS 112/ 7 RN ]
[ 22kPa b Bl @ | ]
[ b (N ]
; ; ; i ] Hand Auger HAL442 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N —
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N* standard penetration test (SPT) M moist Fb friable
* bit shown by suffix o z SPT - §ampl9 recovered gV ‘;\ftturated VL very loose
eg. ADT X—||ovel on date shown c SPT with solid cone W plaste lmit L Ioost_a
B blank bit P> |water inflow \és vafne slhear; peak/remouded (kPa) Wi liquid fimit 'E)AD r;edlum dense
7 Je bit —|vater outflow HB Lirtfrier bouncin: VD ensz
Vi V bit g very dense
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ATETRA TECH COMPANY Borehole ID. HAL445
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: NM
location: Centre of lot 445 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 shear additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
P ] ORGANIC SILT: non plastic, black. M | vst | T TToPsoIL ]
LI VS >182 kP L1
L ] SILT: non plastic, orange brown, with minor fine I \@1 FILL i
11 grained sand. LT
PI VS >182 kPa 0.5 [11] ]
L1 - Sandy SILT: fine to coarse grained, non plastic, D Il ‘q i
[ grey with mottled white, with fine to coarse grained N
1] \/S >182 kPa i sand and with trace angular gravel. I'1'l | [YOUNGER ASH DEPOSIT
1] SILT: low to medium plasticity, orange brown, with 1@
[ 3 Vs>182kPa 10_‘ minor clay and with trace fine grained sand. [l _'
[11] g : @
c - -
LT3 \g 1;3/ RN
2 a g _
£z } } } g ] 1.2 m: becoming mottled red brown M ﬁ } ﬂ ]
z
L VS >182 kPa 15— 1.4 m: red brown mottling becomes absent. L _
1 ’ Becoming flecked white 1@
[ 7 (N b
[ 7 (N b
VS >182 kP3|
[ 7] [ 19 T
[ 7 (N ]
VS >182 kPa
Il 2.0 119 —
} } } VS >182 kP4 ] 2.1 m: becoming brown D } } H |
R ] 2.2 m: becoming black with mottled orange brown, RER ]
non plastic, with minor fine to medium grained sand
g
! ‘ ‘ \VS >182 kPa . T and with faint organic odour \ \ \ | E
Z0
; ; ; i Hand Auger HAL445 terminated at 2.5 m ; ; ; | ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
‘ [ e (N E
| [ - (N E
\ [ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e AD/T X |evel on date shown Nc SPT with solid cone saturate L loose
-g- . Wp  plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense




coffey ?>

ATETRA TECH COMPANY Borehole ID. HAL447
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 447 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S S material description - ;%' vane structure and
o5 b samples & € g k] o c §5 shear additional observations
35| 3 _ | fieldtests | = 2 £ 3 SOIL TYPE: plasticity or particle characteristic, 58| g% & gnauided
_‘uE; < § % = £ S % £ colour, secondary and minor components _g k) @é (Pa)
EB | el = | 3 5 | oa E8 | 8% |g888
P ] SILT: non plastic, orange brown with mottled D vst | T T TTALL |
[ brown and black, with trace fine to coarse grained (I
Ll VS >202 kPa 1 sand. P i
L1 ] 111® 1
[ VS 166/ ] [T )
[ 54 kPa 0.5 SILT: non plastic, black, with trace fine grained ®| @ -
[ B sand and with faint organic odour. DtoM NEE E
I /S >202 kPal h SILT: non plastic to low plasticity, orange brown [ h
[ E with mottled brown and black, with trace fine to 1119 B
1 < ] medium grained sand and with trace clay. RER ]
[11] 5] vs1eo 1.0 1] 7]
11| g| S4KPa 1 Pl 1
Iz PI ,'-‘? 1.2 m: orange brown with mottled brown and with LI
1T 2 g >002 kPa ] trace to minor clay Ay ]
[ b L1119 b
[ 1.5+ (N N
[ 7 [T b
RN VS >202 kPa i || \@ _
[ 1 (I 7
[ 7 [T ]
R VS >202 kPa 2.0 ]| ® _
[ 7 (N ]
[ 7 (! ]
R VS >202 kPa i 1 1® _
l 1 1 25 2.4 m: with mottled black 1 1 1 1
[ ] Hand Auger HAL447 terminated at 2.5 m L] _
R ] Target depth RN ]
[ b (N b
[ b (N b
[ 3.0 (N —
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - sample recovered gV wet g VL very loose
eg. ADT ¥ | ovel on date shown Nc SPT with solid cone W Slegls‘triitﬁmit L loose
B blank bit P> |water inflow VS vane shear; peak/remouded (kPa) Wlp I‘i)uid fimit MD medium dense
T TC bit R refusal q D dense
v v bitl —|water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL449
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: NM
location: Centre of lot 449 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S o S material description - ‘% vane structure and
o5 b samples & € o k] o c §5 shear additional observations
3E 3 fieldtests | —~ | <= ) 23 SOIL TYPE: plasticity or particle characteristic, 58| 89 9;52‘;:';""’
£a| § o} E| g s | g€ colour, secondary and minor components b5 | 22
52| & | & 5 3 g | 8E S | 2% (kPa)
EB | aol| 3 x| o 5 | ©a E8 | 8¢ [g888
P ] SILT: non plastic, orange brown with mottled DtoM| vst | I I T TTFLL i
[ \VS >182 kP4 brown, with minor fine grained sand. [
Il B
[ ] (N )
Il Vs UTP ] BN ]
0.5 Ti —
} } } ] SAND: fine to medium grained, purple grey. ‘}/TLHD ]
1 | SILT: non plastic to low plasticity, orange brown, VSt R i
VS >182 kPal | with minor clay. |
[ @
[T 5 ] [T 7
B VS >182 kPa
11| 8 1.0 119 ]
118 vs>182kpe | 1.1 m: becoming mottled purple grey, white andred |Mto W L i
% = [ @ brown [ ‘q
[ ] [11] 1
} } } VS >182 kPa 15 1.4 m: becoming brown with mottled orange brown  |D to M } } H _
[ 7 (N b
[ 7 (N b
VS >182 kPa
[ 1 119 7
[ 7 (N ]
VS >182 kPa
[ 2.0 19 N
} } } VS >182 kPal ] SILT: non plastic, yellow brown, with some fine D } } H YOUNGER ASH DEPOSIT ]
Ol grained sand. i
s VS >182 kPa o] o i
Z0
; ; ; ] Hand Auger HAL449 terminated at 2.5 m ; ; ; | ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N —
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling , M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing C casing D disturbed sample based on Unified S soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N SPT - sample recovered gv Wett ted e very loose
e AD/T X |evel on date shown Nc SPT with solid cone saturate L loose
-9 . Wp plastic limit ;
; . & vane shear; peak/remouded (kPa) p - plastic i MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit R refusal D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL452
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 452 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 S samples & € o 5 o c §5 hea additional observations
sE| B fieldtests | —~ | = o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£2 S § £ %_ s 3 -g colour, secondary and minor components 2T 52
o 3 Q o = Q 9 E > =} g gﬂ (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
P [V ORGANIC SILT: non plastic, black. D | vst|!!ITT]ToPSol
L ] SILT: non plastic to low plasticity, orange brown LI FILL _
LI VS >202 kPal | with mottled brown, with trace fine to coarse grained PEn |
[ sand and with trace clay. 1119
1 VS >202 kPa ] PIT i
Il 05 L11® B
[ T (I ]
L VS >202 kPa 1 N i
[ ] I ]
LI g ] (N ]
g 1.0 —
PIT 2 vs>202kpa i LEE ]
[11]3 I 1®
o - -
< z| 1 & (N
LT 2 Vs >202kpa ] NNy i
[ L1119
[ 1.5+ (N N
[ 7 [T b
VS >202 kPa
[ 7 [11® b
[ 1 (I 7
LI VS >202 kPa 20 SILT: non plastic to low plasticity, orange brown, DtoM H ‘é) YOUNGER ASH DEPOSIT
} } } ’ with trace fine grained sand and with trace clay. } } } ‘
1] VS 101/ 7 N b
[ 29kPa b DO | ]
[ b (N ]
; ; ; i ] Hand Auger HAL452 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration 5 split spoon sample st stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-Oct-12 water z gg i?]mp:%recovered pA ‘;\ftturate ’ I\_/L ;’ery loose
eg. ADT = |level on date shown c with solid cone W lastic limit oose
B blank bit > ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
water inflow R refusal WI  liquid limit D dense
T TC bit —| wat tflow .
v V bit water ou HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL453
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 453 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£2 S § £ %_ s 3 -g colour, secondary and minor components 2T 52
o =] Q o = Q 9 E > =} g gﬂ (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
LI VS >202 kP4 ] RN ]
L ] SILT: non plastic to low plasticity, orange brown I ‘@ FILL |
1] with mottled brown and grey, with trace fine to [0
[ VS >202 kPa 0.5 coarse grained sand. [ ]
Il i LIe ]
[ ] (N ]
[ ] (N ]
[T 5 ] ! 7
® |VS >202 kPa|
AR 1.0 111® .
c - -
[11]3 (N
o - -
< z| 1 & (N
LT 2 Vs >202kpa ] NNy i
[ L1119
[ 1.5+ (N ]
[ 7 (N b
} } } VS >202 kP3| } } }(L)
RN ] I SILT: non plastic, black. R YOUNGER ASH DEPOSIT i
] 20— SILT: non plastic to low plasticity, orange brown, RN -]
L1 VS >202 kPal ] with trace fine grained sand. [ ]® ]
[ 7 (N ]
[ b (N ]
1] VS 194/ h [T ]
1 46 kPa 25
I ] Hand Auger HAL453 terminated at 2.5 m BER ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 4.5 (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e A 4 Nc SPT with solid cone saturate L loose
.g. AD/T level on date shown Wo  plastic limit €
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL455
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 455 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£ & 3 3 £ S| 2¢ colour, secondary and minor components BT | 22
o =] Q o = Q g E > =} g gﬂ (gpg)o
ED | _qo 2 o © [ o ® € o 3e 2888
P ORGANIC SILT: non plastic, black. DtoM|vstto| I I 1| TOPSOIL
1 . P R :
H
Ll VS >202 kPa 1 P i
L ] SILT: non plastic to low plasticity, orange brown I ‘@ FILL |
1] with mottled brown and grey, with trace fine to [0
1] VS >202 kPa 0-5__ coarse grained sand. L1 7]
Il LIe
[ ] (N ]
[ ] (N ]
[T 5 ] ! 7
3 VS >202 kP4
[11] g 1.0 I1® N
c - -
[11]3 (N
o - -
< z| 1 & (N
LT 2 Vs >202kpa ] NNy i
[ L1119
[ 1.5+ (N ]
[ 7 (N b
} } } VS >202 kP3| } } }(L)
] SILT: non plastic to low plasticity, orange brown, YOUNGER ASH DEPOSIT i
1 with trace fine grained sand. FE
[ 2.0 (N N
1] VS 190/ 7 [ ]
[ 51kPa 7 @9 ]
[ b (N ]
1] VS 173/ h [ ]
1 85kPa 25
I ] Hand Auger HAL455 terminated at 2.5 m BRE ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-Oct-12 water N SPT §amplg recovered A Wett ed VL very loose
e ADIT =|level on date shown Nc SPT with solid cone saturate: L loose
-9 . Wp plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL457
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 457 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£2 S § £ %_ s 3 -g colour, secondary and minor components 2T 52
o 3 Q o = Q g E > =} g gﬂ (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. DtoM| H ; ; ; ; TOPSOIL i
LI VS >202 kP4 ] RN ]
I ] SILT: non plastic to low plasticity, orange brown | \@ FILL 1
] E with mottled brown and grey, with trace fine to L] B
05— coarse grained sand. ]
L1 VS >202 kPa > PIT |
Il LIe
[ ] (N ]
[ ] (N ]
[T 5 ] ! 7
® |VS >202 kPa|
[11] g 1.0 I1® N
c . -
[11]3 (N
o - -
< z| 1 & (N
P12 Vs >202kpd Ny
[ b L1119 b
[ 1.5+ (N N
[ 7 (N b
[ 7 [T b
VS >202 kP3|
[ 1 [11® 7
[ 7 (N ]
20
} } } ] SILT: non plastic to low plasticity, orange brown, } } } } YOUNGER ASH DEPOSIT
L i with trace fine to coarse grained sand. IR i
VS >202 kPa
[ b []® ]
[ b (N ]
; ; ; 2 i Hand Auger HAL457 terminated at 2.5 m ; ; ; ; |
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. . N* SPT - sample recovered W wet VL very loose
L bitshown by sufix Y |j0-Octt2uater Nc  SPTwith solid cone S  saturated L loose
9 . ) VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
B blank bit P—— | water inflow R refusal WI - liquid limit D dense
T TC bit —d
v v bitl water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL459
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 18 Aug 2016
principal: date completed: 18 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 459 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 S samples & € o 5 o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
Ll VS >202 kPa 1 P .
I h SILT: low plasticity, orange brown with mottled ||| ®@|FILL 1
[ g brown, with trace fine to coarse grained sand. L] g
LI VS >202 kPa 057 RN 7
Il LIe
[ ] (N ]
[ ] (N ]
[T 5 ] ! 7
® |VS >202 kPa|
1118 1.0 111® .
c - -
[11]3 (N
o - -
< z| 1 & (N
LT 2 Vs >202kpa ] NNy i
[ L1119
1 154 N .
PI SILT: low plasticity, brown, with trace fine grained M PI MATUA SUBGROUP
] y. g _
RN sand. RN
[ 1 I 7
VS >202 kP3|
[ 7 [11® ]
2.0 -
} } } ] Clayey SILT: low to medium plasticity, orange } } } } ]
brown, with fine grained sand.
[ VS 153/ 7 [T ]
[ 29kPa b D | P ]
[ b (N ]
; ; ; i ] Hand Auger HAL459 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 4.5 (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  augerdriling” M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing C casing D disturbed sample based on Unified S soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e A 4 Nc SPT with solid cone saturate L loose
.g. ADIT level on date shown W lastic limit N
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL460
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 460 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 S samples & € o 5 o c §5 hea additional observations
3E 3 fieldtests | —~ | <= ) 23 SOIL TYPE: plasticity or particle characteristic, 58| 89 9‘52‘;:‘;""’
£ & 3 3 £ S| 2¢ colour, secondary and minor components BT | 22
] ® 3 © oS =i (kPa)
ER|_oul| 2 | S| 5|32 €8 | 8¢ | 3888
; ; ; ] ORGANIC SILT: non plastic, black. Dto M| Vst ; ; ; ; TOPSOIL i
LI VS >202 kP4 1 FET .
e h SILT: non plastic to low plasticity, orange brown, | | | ®| YOUNGER ASH DEPOSIT b
] E with trace fine grained sand. L] E
L1 057 RN B
[ VS 177/ T 0.6 m: wi [ 1] ]
] .6 m: with trace clay i
Il 44kPa ® @
[ ] (N ]
PI 1.0 SILT: low plasticity, orange brown, with trace clay M PI MATUA SUBGROUP ]
1] VS 117/ : and with trace fine to coarse grained sand. Greasy RN
38 kPa e : E
[ when reworked. 9 O |
[ ] (N b
[ 1] b [ )
} } } Bl ovsiry 1.5 : - " } } } } 7
€ SILT: non plastic, pale brown, with some fine to
11| 5| 52kpa E : $® | T
3 coarse grained sand.
gz I G 7 (N b
1] 2 7] [ N
[ VS 109/ 7 [T ]
[ 32kPa 2.0 g @ N
[ 7 (N ]
[ 7 (N ]
} } } VS 124/ ] 2.3 m: with trace fine to coarse grained sand. Is } } } } i
sensitive in hand sample
[ 31kPa 25— g @ | 1
[ b (N b
[ b (N b
VS >202 kP3| N . )
[ h Clayey SILT: low to medium plasticity, brown, with [11® b
[ ] E trace fine grained sand. RN E
[ 3.0 (N —
[ b (N b
] VS >202 kPa ] Il ® i
[ b (N b
L1 VS >202 kP3| ] e ]
- 35 H-H
] ] Hand Auger HAL460 terminated at 3.5 m L] ]
RN Target depth R
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 4.5 (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* . N* SPT - sample recovered W wet VL very loose
h ffi -Oct-
eg :ISTown by suffix A 4 ﬂe(z/gcc:nga‘:veats?:own Nc SPT with solid cone S saturated L loose
.- ; ) VS vane shear; peak/remouded (kPa) Wp - plastic limit MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit R refusal D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL461
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 461 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 shear additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
55| & |8 - - of | ES | (Po
ED | _qew | = © ° S R £ 0 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. D | vst ; ; ; ; TOPSOIL i
LI VS >202 kPa ] NN ]
I ] SILT: low plasticity, brown, with minor clay. M I \@ MATUA SUBGROUP 1
[ 05 ] (N 7
} } } VS >202 kPa o 0.5 m: becoming orange brown } } H) i
[ ] (N ]
[ VS 184/ ] R ]
11| g | 34KPa T 919 ]
AR 1.0 RN .
c - -
[11]3 [T
8 VS >202 kP3| i _
g z|111]4& e
112 b [ )
[ 1] VS 156/ h EER b
[ 41kPa 1.5+ @9 ]
[ 7 (N b
1] VS 71/ b L1 b
[ 22kPa 1 - oe | | b
RN ] 1.8 m: becomes sticky/greasy when reworked St BN ]
[ VS 71/ 2.0 . . L1 N
2.0 m: with trace fine grained sand
N 21kPa 1 g @@ | | 1
[ 7 (N ]
[ b (N ]
1] VS 75/ h [ ]
1 18 kPa 25 -
I ] Hand Auger HAL461 terminated at 2.5 m RN ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
A 4 Nc SPT with solid cone saturate L loose
eg. AD/T level on date shown Wb plastic limit €
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL463
E - - L sheet: 10of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 463 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 S samples & € o 5 o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
s g 5 g £ £ é. 2¢€ colour, secondary and minor components g 35 é% *Pa)
() 3
ER|_oul| 2 z| 2|5 |37 £8 | 8¢ |g888
; ; ; ] ORGANIC SILT: non plastic, black. D |VStto ; ; ; ; TOPSOIL ]
H
LI VS >202 kPa ] NN ]
I ] SILT: low plasticity, orange brown, with trace fine M I \@ YOUNGER ASH DEPOSIT 1
] E grained sand with trace clay. L] B
[ ] VS 184/ 0.5 [ 1] ] 7]
NN 39kPa ] %119 T
[ ] (N ]
[ VS 166/ ] RN ]
11| g| 2K T S e ]
AR 1.0 RN .
c - -
LIT] g | vsise [
g z|I11]§| 2 1 @ |9 ’
112 b [ )
[ b [T b
VS >202 kP3|
1 154 e .
} } } ] 1.6 m: with trace fine to coarse grained sand } } } } ]
VS >202 kP3|
[ 1 [11® 7
[ 7 (N ]
[ 1] VS 187/ 2.0 [0 ]
[ 65kPa 7 919 7
[ 7 (N ]
[ b (N ]
[ h SAND: fine to coarse grained, orange brown, with [ 11| | MATUA SUBGROUP b
— 25 minor silt. 1
[ 1 Hand Auger HAL463 terminated at 2.5 m (I b
I E Target depth RN B
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix o N* SPT - §ampl9 recovered W wet VL very loose
v Nc SPT with solid cone S saturated L loose
eg. ADT level on date shown W lastic limit N
B blank bit > ) VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
water inflow R refusal WI  liquid limit D dense
T TC bit —| wat tflow .
v V bit water ou HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL465
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 465 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£a| § 9] E| g s | g8 colour, secondary and minor components 3% | 32
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = © ° S R £ 0 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
[ ] (I ]
L VS >202 kPa Il ‘(.‘?)
L 0.5 SILT: non plastic to low plasticity, orange brown LI FILL _
[ 1] : with mottled brown, with trace fine to coarse grained [
(N sand. (N
} } } VS >202 kP4 i M } } H) YOUNGER ASH DEPOSIT ]
LI g ] (N ]
1118 1.0 NN .
c . -
[11]3 [T
8 VS >202 kP3| i _
2| 111]& e
} } } 2 ] 1.3 m: with trace clay. Low plasticity } } } } ]
1] VS 194/ 1.5 L1 7
[ 44kPa 7 ®9 7
[ 7 (N b
[ 1 (I 7
[ VS 122/ 7 [ b
[ 24 kPa 2.0 D © | =]
[ 7 (N ]
[ 7 (N ]
1] VS 151/ h [ ]
[ 39kPa b 9|9 ]
; ; ; i ] Hand Auger HAL465 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e ADIT =|level on date shown Nc SPT with solid cone saturate: L loose
-9 . Wp plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL467
E - - L sheet: 10of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 467 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ [ = o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£2 S § £ %_ s 3 -g colour, secondary and minor components 2T 52
o 3 Q o = Q g E > =} g gﬂ (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
[ ] (I ]
L VS >202 kPal (N \(_\?)
L 0.5 SILT: non plastic to low plasticity, orange brown LI FILL _
[ 1] : with mottled brown, with trace fine to coarse grained [
(N sand. (N
L VS >202 kPa 1 N ]
[ ] I )
LI g ] (N 7
NENE- 1.0 RN m
c . -
P13 vs>202kPd L1l
o - -
sz(111]& 11®
[ ] [11] 1
[ b (N b
1.5 =]
} } } VS >202 kPal 1.5 m: becomes dark brown with mottled orange } } }(‘9
L1 ] brown M R YOUNGER ASH DEPOSIT i
] SILT: non plastic to low plasticity, orange brown, i
} } } with trace fine sand. } } } }
VS >202 kPa
[ 2.0 e [11® N
RN ] 2.0 m: with trace clay RER ]
[ 7 (N ]
1] VS 112/ h [ ]
[ 35kPa b 4 @ | ]
; ; ; i ] Hand Auger HAL467 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-06t12 water N SPT §ampl9 recovered A ‘;\ftturated VL very loose
A 4 Nc SPT with solid cone L loose
eg. ADT level on date shown W lastic limit N
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL469
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 469 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
[ T - — [ ]
e \/S >202 kPa h SILT: non plastic to low plasticity, orange brown ||| |FILL b
] E with mottled grey and brown, with trace fine to 1119 B
RN 05— coarse grained sand. R —
[ T [ ]
LI VS >202 kPa I H@
LI SILT: non plastic to low plasticity, orange brown, M | I'I'¥ I YOUNGER ASH DEPOSIT
] p! p y g 4
LI g 10 with trace fine sand. RN
P e o 1.0 m: with trace clay LI ]
[ g | Vvsi97/ [ 1]
<z [ @ 58 kPa T ® 19 T
112 b [ b
[ T (I T
[ 1.5 (N .
RN VS >202 kPa i || ‘@ _
i St J
[ (I
[ T [ 1
[ T (I 1
11 VS 71/ 2.0 [ 111 .
[ 38 kPa T @ | | 1
[ T (I 1
[ T (I 1
1] S 96/ h N ]
1 2%kPa 25 e
I ] Hand Auger HAL469 terminated at 2.5 m BEN ]
1 i Target depth R i
[ 1 (I 1
[ 1 (I h
[ 3.0 (I ]
[ 1 (I h
[ 1 (I 1
[ 1 (I 1
[ 1 (I b
[ 3.5 (I -
[ 1 (I b
[ 1 (I b
[ 1 (I E
[ 1 (I E
[ 4.0 (I —
[ 1 (I E
[ 1 (I E
[ 1 (I B
[ 1 (I B
[ 4.5— (I —
[ 1 (I L
[ E (I E
[ g (I E
[ E (I E
[ 5.0 (I —
[ g (I E
Ll Ll
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-Oct-12 water z gg i?]mp:%recovered pA ‘;Vziturate ’ I\_/L ;’ery loose
eg. ADT = |level on date shown c with solid cone o oose
. ) VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
B blank bit P—— | water inflow R refusal WI - liquid limit D dense
T TC bit —d
v v bitl water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL471
E - - L sheet: 10of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 471 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | = o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
22| & |® 3 53 I 8 E 55| 28 (kPa)
EB | aol| 3 [ o° S S @ €8 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL i
H
LI VS >202 kPa ] NN ]
I ] SILT: non plastic to low plasticity, orange brown | \@ FILL 1
] E with mottled grey and brown, with trace fine to L] E
RN 05— coarse grained sand. R -
L VS >202 kPa i PEo ]
Il ] LI1e i
[ ] (N )
[T 5 ] ! 7
® |VS >202 kPa|
[11] g 1.0 I1® N
c . -
[11]3 (N
o - -
< z| 1 & (N
LT 2 Vs >202kpa ] NNy i
[ L1119
1.5
L ] SILT: non plastic to low plasticity, orange brown, M LI YOUNGER ASH DEPOSIT i
} } } with trace fine to coarse grained sand. } } } }
VS >202 kPal
[ 1 [11® 7
[ 7 (N ]
[ 2.0 e (N N
RN ] 2.0 m: with trace clay RER ]
VS >202 kP3|
[ 7 [11® ]
[ b (N ]
1] VS 187/ h L1 ]
= 52kPa 25 &
RN ] Hand Auger HAL471 terminated at 2.5 m BRE ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration S split spoon sample St stiff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e ADIT =|level on date shown Nc SPT with solid cone saturate: L loose
-9 . Wp plastic limit i
B blank bit ; 'S vane shear; peak/remouded (kPa) D'astc i MD medium dense
ank bi P—— | water inflow R refusal W1 liquid limit D dense
T TC bit —d
v v bitl water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL472
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 30 Aug 2016
principal: date completed: 30 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 472 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 S samples & € o 5 o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
5| & | @ 5 & s | BE 55 | £% (kPa)
ED | _qew | = @ o° > S @ E o 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
LI VS >202 kP4 ] RN ]
I ] SILT: non plastic to low plasticity, orange brown | \@ FILL 1
] E with mottled brown, with trace fine to coarse grained L] B
1] 05 sand. 1] 7
Ol VS >202 kPa i Ll ‘@ _
[11]3 ] ; : (N ]
3 ] 0.7 to 0.8 m: with trace fine to coarse angular gravel ]
PI 3 |VS>202 kP i Ny i
1] e I1®
TE]Y 1.0 R .
3 | i
FITTZ Vs >202kpa LEE
[ ] L11® b
. .25 to 1.35 m: dark brown with mottled grey an 1
1.25t0 1.35 m: dark b ith mottled grey and
[ ] E brown with trace organic odour RN 1
RN VS >202 kP3| 15 i - || ‘@
> non plastic to low plasticity, orange brown,
] SILT lastic to | lasticity ge b YOUNGER ASH DEPOSIT i
} } } with trace fine to coarse grained sand. } } } }
VS >202 kP3|
[ 1 [11® 7
[ 7 (N ]
- 2:0 - 1
i Hand Auger HAL472 terminated at 2.0 m i
} } } Target depth } } } }
[ b (N ]
[ b (N ]
[ 25— (N 1
[ b (N b
[ b (N b
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger E environmental sample Classification System F firm
enetration P
W washbore P sSs split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N SPT - sample recovered Q’ wet d VL very loose
eg. ADT ¥ | ovel on date shown Nc SPT with solid cone saturated L loose
B blank bit P |water inflow S vane shear; peak/remouded (kPa) WIP {?'as_:"‘i_"’q“ MD medium dense
T TC bit R refusal iquic fimi D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL476
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: NM
location: Centre of lot 476 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: DR2244
drilling information material substance
S o S material description - ‘% vane structure and
o5 b samples & € o k] o c §5 ea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
55| & |8 S| 5| 8|28 o5 | 5 | (Pa
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. D | vst ; ; ; ; TOPSOIL i
[ ] (I ]
} } } ] SILT: non plastic, orange brown, with minor fine } } } } FILL i
VS >182 kP4l grained sand.
Il 05 1@
L ] 0.6 m: becoming flecked white and purple RN ]
PI VS >182 kPa ] PEL ]
[ @
L1 B |VS>182kPa 1.0 0.9 m: becoming mottled brown with white and M PEL _
1] 2 : purple flecks absent, with trace clay 119
P13 s >182kPa ] FEL i
sz(111]& s
- ] 1.3 m: with minor clay and with trace fine to medium [Mto W LI ]
LI \VS >182 kPal grained angular gravel FET |
[ 1.5+ [ 119
[ 7 (N b
[ 7 (N b
VS >182 kP3|
Il : 1119 .
LI VS >182 kPa 20 SILT: non plastic, yellow brown, with minor fine H ‘Q‘ YOUNGER ASH DEPOSIT
1 ’ grained sand. LI
[ Vs 127/ 7 [T ]
[ 42kPa 7 @ @ | 7
[ b (N ]
1] VS 116/ h [T ]
1 21 kPa 25
I ] Hand Auger HAL476 terminated at 2.5 m RN ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
‘ [ e (N E
| [ - (N E
\ [ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* p N* SPT - sample recovered W wet VL very loose
e Zg?-?own by suffix v ﬂe%gcc::ga‘:veatsirown Nc SPT with solid cone S saturated L loose
B'g‘ bl . ) VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
ank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL478
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 478 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o ® samples & s 9 T ®c 85 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£2 S § £ %_ s 3 -g colour, secondary and minor components 2T 52
o =] Q o = Q g E > =} g gg (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ORGANIC SILT: non plastic, black. DtoM| H ; ; ; ; TOPSOIL i
[ T [ ]
[ ] (N )
[ 05 ] (N 7
L1 VS >202 kPa - SILT: non plastic to low plasticity, orange brown PEL FILL ]
1] with mottled brown and grey, with trace fine grained LIe
[ T sand. (N ]
L VS >202 kPa 1 N i
LI g ] I1® ]
1112 1.0 NN -
c . -
P13 vs>202kPd Ll
o - -
2| 111]& e
112 b [ )
[ b [T b
VS >202 kP3|
[ 1.5+ [ 119 ]
[ 7 (N b
[ 7 (N b
} } } VS >202 kPa ] 1.8 to 1.9 m: becomes brown with mottled black } } }(‘P ]
[ 2.0 1.95 m: with trace coarse grained gravel [0 -
1] 7 SILT: non plastic, black, with trace fine grained ['1|'|'| YOUNGER ASH DEPOSIT )
[ VS >202 kP4 R sand. Trace organic odour. I \# 7
1] 7 SILT: non plastic to low plasticity, orange brown, 1] b
} \ \ \/S >202 kPa N with trace fine grained sand. \ \ \’L
Z0
; ; ; ] Hand Auger HAL478 terminated at 2.5 m ; ; ;T ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
[ 4.5 (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll Ll
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e A 4 Nc SPT with solid cone saturate L loose
.g. ADIT level on date shown W lastic limit N
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL480
E - - L sheet: 10of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 480 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
LI VS >202 kPa ] NN ]
I ] SILT: non plastic to low plasticity, orange brown | \@ FILL 1
] E with mottled brown and grey, with trace fine grained L] B
1 05 sand. 111 7
VS >202 kPa i _
Il LIe
[ ] (N )
L VS >202 kPa 1 N i
LI g ] I1® 7
AR 1.0 RN .
c . -
[11]3 [T
8 VS >202 kP3| i _
g z|111]4& e
112 b [ )
T vss202kpd | ] SILT: non plastic to low plasticity, orange brown, M I | | YOUNGER AsH DEPOSIT ]
LI ’ with trace fine grained sand. L11e
[ 7 (N b
[ 7 [T b
VS >202 kP3|
[ 1 [11® 7
L 20— 1.9 m: with trace to minor clay. Low to medium LEE ]
1] VS 175/ 0 plasticity. 1]
[ 44 kPa 7 @ © b
[ 7 (N ]
1] VS 173/ h [ ]
[ 44 kPa b ®| @ ]
; ; ; i ] Hand Auger HAL480 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration S split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e AD/T X |evel on date shown Nc SPT with solid cone saturate L loose
-g- . Wp plastic limit i
; . & vane shear; peak/remouded (kPa) p - plastic i MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL482
E - - L sheet: 10of 1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 22 Aug 2016
principal: date completed: 22 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 482 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£a| § 9] E| g s | g8 colour, secondary and minor components 3% | 32
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = © ° S R £ 0 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
[ ] (I ]
1 VS >202 kPa Il ‘(.‘?)
L 0.5 SILT: non plastic to low plasticity, orange brown LI FILL _
[ 1] : with mottled brown and grey, with trace fine to [
[ T coarse grained sand. [ ]
L VS >202 kPa 1 N ]
[ ] I ]
[T 5 ] (N 7
RERE- 10 - o RN
£ |VS>202 kPa ] SILT: non plastic to low plasticity, orange brown, YOUNGER ASH DEPOSIT ]
LI 3 with trace fine to coarse grained sand. 1@
< z| 1 & ] (N b
112 b [ )
} } } VS >202 kP3| 15 } } }é) ]
L1 - 1.5 m: with trace fine grained sand R ]
[ 7 (N b
[ 1 I 7
VS >202 kP3|
[ 7 [11® ]
[ 2.0 (N N
1] VS 185/ 7 [ ]
[ 39kPa 7 8|19 7
[ b (N ]
1] VS 185/ h [ ]
= 3%kPa 25 &
I ] Hand Auger HAL482 terminated at 2.5 m RRE ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration S split spoon sample St stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e ADIT =|level on date shown Nc SPT with solid cone saturate: L loose
-9 . Wp plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL484
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 484 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
55| & | S| 5| 8|28 o5 | 5 | (Pa
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
LI VS >202 kP4 ] RN ]
I ] SILT: non plastic to low plasticity, orange brown | \@ FILL 1
] g with mottled brown and grey, with trace fine to L] 1
05— coarse grained sand. ]
L1 VS >202 kPa i PIT ]
Il LIe
[ ] (N ]
[ ] (N ]
[T 5 ] ! 7
® |VS >202 kPa|
NENE- 1.0 1119 N
c - -
[11]3 (N
5 T REN ]
£z 11 & vs>202kPa ®
o
- ] SILT: non plastic to low plasticity, orange brown, P YOUNGER ASH DEPOSIT ]
LI with trace fine to coarse grained sand. FETL
[ 1] VS 201/ 1.5 [T 7
[ 58kPa 7 P11 b
L ] 1.7 m: with trace fine grained sand, and with minor LEE i
L clay. Low to medium plasticity RN
[ VS 139/ 7 [T b
[ 38 kPa 2.0 Q19 | N
[ 7 (N ]
[ 7 (N ]
[ b (N ]
1] VS 173/ h [T ]
1 58 kPa 25 -
I ] Hand Auger HAL484 terminated at 2.5 m RER ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration 5 split spoon sample st stiff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e AD/T =|level on date shown Nc SPT with solid cone saturate: L loose
-g- . Wp  plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit ) i R refusal D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL486
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 486 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 S samples & € o 5 o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£ & 3 3 £ S| 2¢ colour, secondary and minor components 25 | 22
o =] Q o = Q g E > =} g gﬂ (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ORGANIC SILT: non plastic, black. M |VStto ; ; ; ; TOPSOIL ]
H
[ ] (I ]
L VS >202 kPal (N \(_\?)
L 0.5 SILT: non plastic to low plasticity, orange brown LI FILL _
[ 1] : with mottled brown, with trace fine grained sand. [
[ T (I ]
PI VS >202 kPa i y ]
[ ] I ]
T s 1o SILT: low plasticity, orange brown, with trace fine ' |11 ' YOUNGER ASH DEPOSIT _
1] 2 : to coarse grained sand. LIl
P13 s >202kPa ] LI i
g z|111]4& e
112 b [ )
[ b (N b
1] VS 177/ 1.5 . [0 7
1.5 m: with trace cla
N 44kPa 1 Y @9 1
[ 7 (N b
[ 1 (I 7
[ VS 172/ 7 (N b
[ 32kPa 2.0 RO ]
[ 7 (N ]
[ 7 (N ]
[ b (N ]
VS >202 kP3|
[ b [ ® ]
; ; ; i ] Hand Auger HAL486 terminated at 2.5 m ; ; ; ; ]
1 i Target depth R i
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
A 4 Nc SPT with solid cone saturate L loose
eg. AD/T level on date shown Wb plastic limit €
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit et i R refusal D dense
v V bit water outiiow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL488
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 488 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 5 samples & € o 5 B ) - o c §5 ® hea}ded additional observations
3% 3 _ field tests € < g g’ g SOIL TYPE: plasticity or pa!'tlcle characteristic, = ;2 %g ET;ZZk
_‘uE; § § % = «g_ S % §, colour, secondary and minor components _gg AQE kPa)
ED | _qew | = © ° > R £ 0 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. DtoM| Vst ; ; ; ; TOPSOIL
} } } VS >202kPa ] SILT: low plasticity, orange brown, with minor clay } } }(‘P YOUNGER ASH DEPOSIT
N E and with'trace fine grained sand. ) RN
R VS 190/ 0.5— %4 m: with trace fine to coarse grained sand. BN
61 kPa ] reasy when reworked
Il ® 9
1] ] N
1] ] N
[T ] 5| Vvs8y ] [
|11 |g| 2Ka 1.0 Pe |
=
g | Sandy SILT: non plastic, orange brown, sand is st | Il [maTUA SUBGROUP
< |1l a| vsex fine to coarse grained. LI
I11|g| S'kPa ] 9|
1] b N
1] N
} } } \ég lgg/ ] 1.6 m: becomes pale brown ‘@} (‘P}
L ] SILT: low plasticity, pale brown, with trace clayand |Mto W| VSt LI
L1 with trace fine to coarse grained sand. RN
[ 1] VS 114/ 2.0 [ 1]
1] 29kPa 7 G O |
1] 7 N
} } } ] Silty CLAY: medium plasticity, brown, with trace M } } } }
L \VS >202 kPal s fine grained sand. PN
; ; ; i ] Hand Auger HAL488 terminated at 2.5 m ; ; ;T
1 i Target depth R
1] b N
1] b N
1] 3.0 N
1] b N
1] b N
1] b N
1] b N
1] 3.5 N
1] b N
1] E N
1] E N
1] E N
[ 4.0 (N
1] R N
1] R N
1] R N
1] E N
1] 45— N
1] E N
1] E N
1] e N
1] E N
1] 5.0 N
1] e N
Ll |
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling™ M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger == 10 resistance U undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N* standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-O6t-12 water N SPT—§ampI9 recovered gV Wett o VL very loose
eg. ADT X |evel on date shown Nc SPT with solid cone Wp ;S)Izls‘triiﬁmit L Ioost_a
B blank bit P> |water inflow \és vafne slhear; peak/remouded (kPa) Wi liquid fimit 'E)AD r;edlum dense
7 Je bit —|vater outflow HB Lirtfrier bouncin: VD ensz
v V bit g very dense
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ATETRA TECH COMPANY Borehole ID. HAL490
. . sheet: 10f1
Engineering Log - Hand Auger projectno. ___ GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 490 checked by: RBT

position: Not Specified

surface elevation: Not Specified

angle from horizontal: 90°
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drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 5 samples & € o 5 o c §5 ® hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 58| 839 Shoa™
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
55| & | S| 5| 8|28 o5 | 5 | (Pa
ED | _qew | = @ o° =) ° ® E o 82 | g888
P ] ORGANIC SILT: non plastic, black. DtoM| Stto | | I I'I'| TOPSOIL i
[ vst | [
Ll VS >202 kPa 1 P .
I ] SILT: non plastic to low plasticity, orange brown M | \@ FILL 1
] with mottled grey and brown, with trace fine to L]
I VS 173/ 0.5—] coarse grained sand. IR MATUA SUBGROUP |
[ ] 29 kPa g SILT: low plasticity, brown orange, with minor clay | @ E
R ] and with trace fine to coarse grained sand. Greasy RER _
| when reworked. _
[ VS 128/ [T
1] g | %P o] @9 | N
} } } % VS 85/ o 1.0 m: becomes orange brown. With trace silt } } } } ]
Q
3
gzl g| 18 1 219 | i
- ] 1.3 m: with minor fine grained sand and with trace LI ]
[ \221;4/ clay [T
[ a 1.5+ 9 @ | N
[ 7 (N b
[ VS 112/ b [T b
[ 24 kPa 1 & @ | b
(. SAND: fine to coarse grained, orange brown, with [ ]
[ VS 5202 kP trace silt. RN —
> a — - -
(. T SILT: low plasticity, brown, with some clay and with [ ® ]
[ E trace fine grained sand. RN B
} } } VS >202 kP3| i } } }(‘9 _
BE 25 . H
and Auger erminated at 2.5 m
R ] Hand Auger HAL490 t ted at 2.5 RN ]
1 i Target depth R ]
[ b (N b
[ b (N b
[ 3.0 (N 1
[ b (N b
[ b (N b
[ b (N b
[ k (N E
[ 3.5 (N —
[ k (N E
[ E (N E
[ E (N E
[ E (N E
[ 4.0 (N —
[ B (N E
[ B (N E
[ B (N E
[ E (N E
1] 45— (N —
[ E (N E
[ e (N E
[ - (N :
[ e (N E
[ 5.0 (N —
[ - (N -
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger _— o resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* . N* SPT - sample recovered W wet VL very loose
bit shown by suffix 10-Oct-12 water Nc SPT with solid cone S  saturated L |oor§e
eg. AD/T = |level on date shown Wb plastic limit €
B lank bi ; 'S vane shear; peak/remouded (kPa) P plastic lir MD medium dense
blank bit P—— | water inflow R refusal W1 liquid limit D dense
T TC bit —d
v v bitl water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL493
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 493 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
_5 > _5 material description - ;%' vane structure and
o5 S samples & € o 5 o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
52| & | & 3 53 @ & E S| 2= (kPa)
ED | _qew | = @ o° > S @ E o 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. M |VStto ; ; ; ; TOPSOIL ]
H
[ ] (I ]
[ VS 130/ - i ith mi [
19 kPa ] SILT: low plasticity, orange brown, with minor clay ® MATUA SUBGROUP i
1] 05 and with trace fine to coarse grained sand. 119
[ 1] > [0 7]
[ \g lgel h [ 1
[ a T @‘ ‘Q ‘ ]
[ ] (N ]
I SILTY SAND: fine to coarse grained, orange RN 1
L1 brown. RN m
[ (N b
PI VS 89/ SILT: non plastic to low plasticity, pale orange |11
[ 1] 44 kpa ] i inor fi i 9@ | | b
i brown, with trace to minor fine to coarse grained e
T sand. T
[ VS 165/ 1.5 1.4 m: with some fine grained sand. Becoming pale RN —
[ 41 kPa - brown @ | P E
[ 7 (N b
[ 1 (I 7
(. SAND: fine to coarse grained, grey brown, with [ ]
e trace silt. [ —
VS >202 kPa N . )
(. T Clayey SILT: low to medium plasticity, brown, with [ ® ]
yey y.
11113 E trace fine grained sand. RN B
IRRR: . NN ]
5 VS >202 kPa|
BRRE: . e 1
£z |u 25 - — - (N 1
I 3 ] SILT: non plastic to low plasticity, brown, with trace RN ]
L1 VS >202 kPal | fine grained sand and with trace clay. e ]
[ b ) (N b
] ] 2.8 m: becoming orange brown L1 ]
VS >202 kPa ] 2.9 m: sand becomes absent —
[ 3.0 [11®
1] b ) ) I N b
3.1 m: with trace fine grained sand and with minor
N 1 dy 1 1
[ b (N b
[ b ) ) (N E
RN VS >202 kPal 35— 3.4 m: with trace manganese and becoming orange I |® _
[ k (N E
[ E (N E
[ E (N E
[ E (N E
|| [VS>202kPa 4.0 e .
N ] 4.0 m: greasy when reworked [ ]
[ B (N E
Il VS 104/ - BN .
[ 38 kPa - [ JOI E
1] 45— (N —
[ E (N E
| [ e (N -
‘ [ - (N -
: [ \ﬁ ;gg/ ] 4.8 m: with minor to some manganese ola | _
[ PN |
[ i ] Hand Auger HAL493 terminated at 5.0 m RN ]
L Target depth |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger == 10 resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
. refusal N standard penetration test (SPT) M moist Fb friable
N bit shown by suffix water 100612 water N* SPT - sample recovered W wet VL very loose
eg. ADT ¥ | ovel on date shown Nc SPT with solid cone S saturated L loose
B blank bit P |water inflow S vane shear; peak/remouded (kPa) WIP {?'as_“‘i_"m“ MD medium dense
T TC bit R refusal iquid limit D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL494
E . - H d sheet: 10f1
L -
ngineering Log - Hand Auger broject o. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 494 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 shear additional observations
3E 3 fieldtests | —~ | <= ) 23 SOIL TYPE: plasticity or particle characteristic, 58| 89 9‘52‘;:‘;""’
£8| o 3 £ £ é. 2 € colour, secondary and minor components % 5 é% Pa)
ER|_oul| 2 z| 2|5 |37 £8 | 8¢ |g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
LI VS >202 kPa ] NN ]
I h SILT: low plasticity, orange brown with mottled ||| ®@|FILL 1
] g grey and brown, with trace fine to coarse grained L] E
05— sand and with trace clay. -
L1 VS >202 kPa | PEL |
Il LIe
[ ] (N ]
L1 VS >202 kP i SILT: non plastic to low plasticity, orange brown, M I'l'1 | 'YOUNGER ASH DEPOSIT ]
[ with trace fine sand. e
1] 10 11 .
[ VS 166/ h ) RN i
] 1.1 m: with trace clay i
[ 41kPa @ P
[ 1] ] [11] 1
[ VS >202/ b L1 ]
RN 58 kPa 15— ®19 7
[ 7 - o (N b
1.6 m: with minor clay. Low plasticit
N VS 160/ 1 y. How plasiely IR 1
[ 36 kPa ] 8| @ T
[ 7 (N ]
2.0
} } } ] SILT: low plasticity, orange brown, with minor clay } } } } MATUA SUBGROUP ]
e VS 96 kPa i and with trace fine to coarse grained sand. @ i
o
e ] 11 -
3 i
< 2 } } } :ué Vg;ﬁé’g 25— Sandy SILT: non plastic to low plasticity, orange ‘39} }(‘9 ]
T 5 i brown, sand is fine to coarse grained.
N b (N b
] : fine to coarse grained, orange brown, wi |
}H SAND: fine t grained ge bl ith HH
VS 182 kPa trace to minor silt.
[ b - - — O] 7
RN 3.0 SILT: non plastic to low plasticity, orange brown, BEE ]
1 = with trace fine to coarse grained sand and with trace R ]
O VS >202 kPal i clay. e i
SILT: non plastic, brown, with trace to minor fine
1] 7] grained sand. P T
PI T SAND: fine to coarse grained, grey brown, with PI )
1] 3.5 trace silt. FEo ]
RN VS >202 kPa | . — - Il 1® |
Clayey SILT: low to medium plasticity, brown, with
} } } ] trace fine grained sand. } } } } 7
[ VS 5202 kP E (N E
[ 4 4.0 — — [1® —
N ] SILT: low plasticity, orange brown, with minor clay [ ]
and with trace fine grained sand and with trace
LI VS 160/ ] manganese. R 1
1] 75kPa e B ®l E
[ E (N E
1] 45— N —
1] i , , NN i
[ ] 4.6 m: with trace to minor manganese N i
L1 VS 106/ . RN §
11 52 kPa E ool | L
L 50 L
[ | Hand Auger HAL494 terminated at 5.0 m [ i
L Target depth |
method . support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration sSs split spoon sample St stiff
HA  hand auger S0 o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
— refusal N standard penetration test (SPT) M moist Fb friable
* . N* SPT - sample recovered W wet VL very loose
bit shown by suffix 10-Oct-12 water Nc SPT with solid cone S  saturated L |oor§e
eg. AD/T = |level on date shown A
. ) VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
B blankl bit P—— | water inflow R refusal WI - liquid limit D dense
c ccl;il:lt | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL495
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 495 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components 25 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. M |VStto ; ; ; ; TOPSOIL ]
H
LI VS >202 kPa ] NN ]
I h SILT: low plasticity, orange brown with mottled ||| ®@|FILL 1
] g grey and brown, with trace fine to coarse grained L] E
05— sand and with trace clay. -
LI VS >202 kPa ] [T 1
Il LIe
[ ] (N ]
[ ] (N ]
[ ] ! 7
VS >202 kPa
1] 10 |11® .
[ ] (N b
[ ] [T b
VS >202 kPa
[ 1] ] I11® 1
[ b (N b
N 1.5 1 .
[ 7 [T b
VS >202 kPa
[ 7 [11® b
[ 1 (I 7
[ 7 [T ]
VS >202 kPa
[ 2.0 [11® N
[ 7 (N ]
FITT B Vs >202kpa 1 LEE i
e ] 1 1® -
[11]8 b (N ]
<
3 NN VAU 25 : . — 1]
R 3 a ] S!LT. non plastlc to low plasticity, orange brown, I 1® YOUNGER ASH DEPOSIT
N i with trace fine grained sand and trace clay. R i
a VS >202 kPal i N ]
[ b [11® b
[ 3.0 (N 1
[ b (N b
VS >202 kPa
[ b [11® b
[ b (N b
[ k (N E
] VS >202 kPa 357 L1l -
[ k [11® E
[ R — (N E
] ] 3.7 m: with minor clay L] i
1] Vs 173/ . NN .
[ 52 kPa 4.0 ) &l @ —
[ ] 4.0 m: becoming brown. Sand becomes absent. [ ]
[ B (N E
Il VS 194/ - BN .
1] 46 kPa - [N E
1] 45— ) (N —
N | 4.5 m: with trace fine sand R i
R VS >202 kPa ] [ 1® .
[ - (N :
[ e (N E
L VS >202 kP4 n Y
J 50 &
[ | Hand Auger HAL495 terminated at 5.0 m [ i
L Target depth |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e ADIT =|level on date shown Nc SPT with solid cone saturate: L loose
-g- . Wp plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit ) i R refusal D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL499
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 499 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |
£a S 5] E| s s 28 colour, secondary and minor components 2% | 32
55| & |8 - - of5 | ES | «Po
ED | _qew | 2 @ ] S} o ® E o 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. M |VStto ; ; ; ; TOPSOIL i
H
[ T [ ]
[ ] (N ]
VS >202 kPa
L 0.5 SILT: non plastic to low plasticity, orange brown Ile FILL _
[ 1] : with mottled brown and grey, with trace fine to [
LI VS >202 kP4 ] coarse grained sand. RN ]
Il LI1e
[ ] (N ]
[ ] ! ]
VS >202 kPa
1] 1.0 1119 .
[ ] (N b
£z I VS >202 kPa ] LI ]
[ 1] 1@
[ b (N b
1] 15 1] .
VS >202 kPa i _
[ [ 119
[ 7 (N b
[ ] [ T
VS >202 kP3|
[ 7 [11® ]
[ 2.0 (N .
[ I 7 [T ]
VS >202 kP3|
REER: . 1@ 1
- b L (N b
3 ] 2.3 m: with trace clay ]
[T1] & | vs1sel L1
(. g 49 kPa 2.5— &P ]
[ b (N b
1] VS 173/ 7 [ ]
[ 52 kPa b & 1@ b
1] VS 190/ 7 N b
] 54 kPa 3.0 @19 ]
[ b (N b
I VS >202 kPa i s ]
[ b [11® b
[ b (N b
] VS >202 kPa 357 L1l -
[ k [11® E
[ k (N E
[ | 3.7 to 4.0 m: becoming mottled black RN |
VS >202 kP
1 S>202kPa . e :
[ 4.0 — - - (N
[ ] SILT: low plasticity, orange brown, with trace fine R YOUNGER ASH DEPOSIT ]
RN VS >202 kPal | grained sand and with trace clay. R i
[ B (N E
RN VS 158/ . RN .
1] 52kPa 45— &l el —
[ E (N E
| [ e (N -
; || VS 154/ - 1] 1
— 52 kPa Sancy
[ 50— Hand Auger HAL499 terminated at 4.9 m P _
1 o Squeezing RN ]
Ll Ll
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger = 10 resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix O N SPT §ampl9 recovered A Wett o VL very loose
e A 4 Nc SPT with solid cone saturate L loose
.g. AD/T level on date shown Wo  plastic limit €
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit ) i R refusal D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL501
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 501 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
5 . 8 material description ~= vane structure and
o5 S samples & € o 5 o c §5 hear additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£ & 3 3 £ S| 2¢ colour, secondary and minor components BT | 22
o 3 Q o = Q E E > =} g gﬂ (gpg)o
ED | _qew | = © ° S C ® £ 0 cg | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
[ ] (I ]
[ ] (N )
VS >202 kPa
L 0.5 SILT: non plastic to low plasticity, orange brown Fle FILL _
[ 1] : with mottled brown and grey, with trace fine to [
[ VS 202 kPal i coarse grained sand. [ i
Il LI1e
[ ] (N ]
[ ] ! 7
VS >202 kPa
1] 1.0 1119 .
[ ] (N b
[ ] [T b
VS >202 kPa
[ 1] ] I11® 1
[ b (N b
1 154 N .
VS >202 kPa i _
[ [ 119
[ 7 (N b
[ ] I T
VS >202 kP3|
[ 7 [11® ]
[ 2.0 (N N
[ 7 (N ]
11| 8| vsi1sel h [ h
11| 2| e2kPa 1 8P| .
[11]8 b (N ]
<
T =Y vsioy 25 [ ]
[ 1] 2| 62kPa b 1@ b
[ b (N b
} } } VS >202 kPal ] SILT: low plasticity, orange brown, with trace to M } } }(; YOUNGER ASH DEPOSIT
minor clay and with trace fine grained sand.
[ 3.0 (N 1
[ b (N b
VS >202 kPa
[ b [11® b
[ b (N b
] VS >202 kPa ] s 1
[ 3.5 [11® —
[ b ) . (N k
] ] 3.6 m: with trace clay. Non to low plasticity L] ]
VS >202 kP
N eRe ke . l1e E
[ E (N E
[ 4.0 (N —
]| VS 194/ : BN .
[ 52 kPa B ) o - XKO) E
[ | 4.2 m: becoming brown orange with minor clay. Low [ i
R 1 plasticity RN ]
1] VS>202kPa 45 K .
[ E (N E
| [ e (N -
; || VS 166/ . 1] 1
\ [ 1] 66 kPa E Bl Bl E
L 50 ]
[ | Hand Auger HAL501 terminated at 5.0 m [ i
L Target depth |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger == 10 resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix o N SPT §ampl9 recovered A Wett o VL very loose
e A 4 Nc SPT with solid cone saturate L loose
.g. ADIT level on date shown W lastic limit N
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit ) i R refusal D dense
v V bit | vater outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL502
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
client: THE LAKES date started: 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 502 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
° 2 o © - g © © § 5 =g (kPa)
ED | _qew | = o ° S R £ 0 82 | g888
; ; ; ] ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL i
H
Ll VS >202 kPa 1 PET i
L ] SILT: non plastic to low plasticity, orange brown I ‘@ FILL |
1] with mottled brown and grey, with trace fine to [0
LI VS 202 kPal 05 coarse grained sand. RN _
Il ] L1e ]
[ ] (N ]
L VS >202 kPa 1 N i
[ ] I11® b
1.0
PI ] SILT: non plastic, orange brown, with trace fine PI YOUNGER ASH DEPOSIT i
LI VS >202 kPal sand. N
[ b L11® b
[ 1] b [ )
} } } VS >202 kPa 15— 1.4 m: with trace clay. Non to low plasticity } } }é ]
[ 7 (N b
[ 7 [T b
VS >202 kP3|
[ 7] []1® N
[ 7 (N ]
[1T1] 78 2.0 (N 1
1T S s >202 kP i Ny ]
¢ g 1 11® 1
T ZI|y 1 23m b ) | (N ]
RERE: ] .3 m: becoming mottled brown RN |
[ 25— (N 1
RN VS >202 kPa i 1 1® _
I ] 2.6 m: becoming brown EER i
[ b (N b
} } } VS >202 kPal 3.0 2.9 m: becoming orange brown } } }(; _
[ b (N b
[ b (N b
LI VS 178/ 1 I . LT .
] 39 kPa ] 3.3 m: with minor clay. Low plasticity ERC) ]
[ 3.5 (N —
[ VS 184/ k (N E
[ 46 kPa E 2 NIO] E
[ E (N E
1 VS 148/ - — LT
] 35 kPa 40— Clayey SILT: low to medium plasticity, orange M @ le| MATUA SUBGROUP ]
’ brown, with trace fine grained sand
RN . : 9 : R -
RN VS 190/ . RN .
1] 52 kPa E [ 2lIC) .
[ E (N E
1] 45— (N —
L] VS >202 kP3| (PN
——t ——+®
[ ] Hand Auger HAL502 terminated at 4.6 m [ ]
I 1 Squeezing RN ]
[ - (N -
[ 5.0 (N —
[ E (N .
Ll |
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger === 10 resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix O N SPT §ampl9 recovered A Wett o VL very loose
e A A Nc SPT with solid cone saturate L loose
.g. AD/T level on date shown Wo  plastic imit €
. ) Vs vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow R refusal W1 liquid limit D dense
T TC bit —d
v v bitl water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL503
E . - L sheet: 10f1
ngineerin - Hand Auger
gineering Log - Ha uge broject no. GENZTAUC13086AP
ient: :
client THE LAKES date started 23 Aug 2016
principal: date completed: 23 Aug 2016
project: THE LAKES STAGE 3GH logged by: ODS
location: Centre of lot 503 checked by: RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 90°
drill model: drilling fluid: hole diameter : 50 mm vane id.: SL588
drilling information material substance
S > 5 material description - ;%' vane structure and
o5 b samples & € o k] o c §5 hea additional observations
sE| B fieldtests | —~ | < o | €3 SOIL TYPE: plasticity or particle characteristic, 5SS | 37 |®gnoe
£5| & g £l g s | g€ colour, secondary and minor components b5 | 22
° 2 o © - g © © § 5 cT (kPa)
ED | _qew | = @ o° =) ° ® E o 82 | g888
; ; ; ] ; ORGANIC SILT: non plastic, black. D to M| VSt to ; ; ; ; TOPSOIL ]
H
Ll VS >202 kPa ] P .
I ] SILT: non plastic to low plasticity, orange brown M | \@ FILL 1
] g with mottled grey, with trace fine to coarse grained L] 1
P vss202kPd 05 oand. - = I'l'1 | | YOUNGER ASH DEPOSIT
BN g SILT: non plastic to low plasticity, orange brown, (]9 E
R ] with trace fine sand. BN _
1 VS >202 kPa | 0.8 m: with trace fine to coarse grained sand L ‘% ]
} } } 1.0 0.9 m: with trace clay. Low plasticity. } } } ‘ ]
[ VS 156/ ] [T b
[ 38kPa ] 99 b
o ] |
i [ 1] [
= 1] VS 156/ ] [ 1] 1
g 1] 38 kPa 1.5 Q|9 -
5 Il 1 1] 1
A [T 8| vs194 ] SILT- | — — [ 111
A H 49 kPa ] - low plast|9|ty, brown orange, with minor clay P @ MATUA SUBGROUP i
z LI 5 and with trace fine to coarse grained sand. Greasy
9 )8 7 when reworked. N ]
H RN 2.0 RN -
g 1|2 1 N -
v VS 170/
2 Il 38 kPa . CHNC] 1
& 1] : BN .
[
S L VS >202 kPa | Ll -
5’ [ 25— [ 1® 1
2 L1 . RN 1
o] ] |
E } } } VS >202 kPal ] SILT: non plastic to low plasticity, brown, with trace } } }(‘9 ]
o 1 clay and with trace fine grained sand. R
§ I 3.0 2.9 m: with some clay. Low plasticity L1 _
3 L1 VS >202 kPal - e ]
g 1 . R 1
o
8 1] 1 ) ) (N b
z RN VS >202 kPa ] 3.3 m: becoming orange brown I |® i
i Il 35— RN —
§ [ k (N k
g [ VS 190/ 1 [ E
@ [ 54 kPa - o @ ]
g [ E (N b
1 4.0 - 1
S ] ] Hand Auger HAL503 terminated at 4.0 m R ]
b Squeezing
S [ 1 [ _
3
0 [ B (N E
o) ] |
i " i
<< .0 |
535 [ E (N E
< [ e (N E
o N 1 N ]
o [ e (I i
w
3 [ 5.0 (N —
[ - (N -
Ll Ll
method I support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger = 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
. * - w
* bit shown by suffix 10-Oct-12 water z c gg w?t?]rzg:fj rceg:;/ ered S ‘;v:tturated |\_/L ;;eor;/eloose
eg. ADT = |level on date shown W lastic limit N
. ) VS vane shear; peak/remouded (kPa) P plastic limi MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit ) i R refusal D dense
v V bit | water outflow HB hammer bouncing VD very dense




coffey ?>

ATETRA TECH COMPANY Borehole ID. HAL236
. . sheet: 10f1

Engineering Log - Hand Auger broject no. GENZTAUC13086AP
client: The Lakes 2012 LTD date started: 16 Mar 2016

principal: = date completed: 16 Mar 2016

project: The Lakes Stage 3 GCR logged by: NM

location: Centre of Lot 236 checked by: RBT

position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:

drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.:

g COF BOREHOLE: NON CORED + DCP GCR HA - 09-03-2016 ODS.GPJ <<DrawingFile>> 10/01/2017 14:26
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drilling information material substance
S > 5 material description - ‘% vane DCP structure and
o5 b samples & € o k-] o c é‘ & shear (blows/ additional observations
3L 3 fieldtests | —~ | < Qo 23 SOIL TYPE: plasticity or particle characteristic, S8 | 895 |®gnouded | 100 mm)
£a 5 5] E| s s 28 colour, secondary and minor components 2% | 32
S g o ® _ 53 © 8 E °5 c®
ED | _ao| 3 [ o° S S @ £ 0o 8%
F ] ML | TOPSOIL: SILT: low plasticity, brown, with D H TOPSOIL ]
[ ] \/S >240 kPa minor fine grained sand, trace fine grained
LI i ML | \angular gravel. DtoM YOUNGER ASH
(N SILT: non plastic to low plasticity, orange
|1 VS 147/ T brown, with some fine grained sand. 7
[ 40 kPa 0.5 VSt ]
[l T ]
1] 8] vs11u/ T 1
1 || 2] 25kee ML | Sandy SILT: non plastic, orange brown, with E
[ 1] 8| vsi103/ 5 fine to medium grained sand. VDt E
2
£ 2| |wQ| 25kPa SILTY SAND: fine to medium grained, D ° -
] 2| vs7s i orange brown. s E
[ 18 kPa Sandy SILT: low plasticity, pale pink, with t b
] lenses of fine to medium gained pale pink ]
sand.
(N T
[ SAND: fine to medium grained, orange MD —
brown. ]
} } } At 1.6m: becoming white. i
1] ) i
. \f} ﬁgil 20 [TT] M SILT: low plasticity, orange brown, with trace H
; ; ; : fine grained sand.
R i Hand Auger HA3D-236 terminated at 2.0 m i
iR Target depth
(N 1 T
I 2.5 ]
(N T 1
(N T 1
(N T 1
(N h T
(N 3.0 _
(N h T
(N 1 h
(N 1 h
(N h h
(N 3.5 _
(N h b
(N b b
(N b b
(N b b
1] 4.0 _
(N 1 b
(N 1 b
(N 1 b
(N B B
1] 45— —
(N B B
(N B B
(N E B
(N B B
(N 5.0— —
(N E E
L
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger driling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger = 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N* SPT - §amplg recovered éV wett o VL very loose
e ADIT =|level on date shown Nc SPT with solid cone saturate: L loose
-g- . Wp plastic limit i
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limi
R refusal quid fimit D den
T TC bit | water outfiow efusal ) ense
v V bit water ou HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL237
. . sheet: 10f 1
Engineering Log - Hand Auger projectno. ____ GENZTAUC13086AP
client: The Lakes 2012 LTD date started: 16 Mar 2016
principal: = date completed: 16 Mar 2016
project: The Lakes Stage 3 GCR logged by: ODS
location: Centre of Lot 237 checked by: RBT

position: Not Specified
drill model: Hand Auger

surface elevation: Not Specified

drilling fluid:

angle from horizontal: 90°
hole diameter : 50 mm

DCP id.:
vane id.: 2244-02

g COF BOREHOLE: NON CORED + DCP GCR HA - 09-03-2016 ODS.GPJ <<DrawingFile>> 10/01/2017 14:26
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drilling information material substance
S > 5 material description - ;%' vane DCP structure and
o5 b samples & € o k-] o c é‘ & shear (blows/ additional observations
3L 3 fieldtests | —~ | < Qo 23 SOIL TYPE: plasticity or particle characteristic, S8 | 895 |®gnouded | 100 mm)
£a S 5] E| s s @ 9 colour, secondary and minor components 2% | 32
T o g ® 3 53 IS g E S5 £w
EB | _ weo | 3 © ° ) S @ £ 0 8o
F ] SILT: low plasticity, brown mottled pink, white D | MD TOPSOIL ]
[ and orange, with minor fine grained sand, trace
[ ] 7] fine to medium grained angular gravel. 1
[ ] T SILTY SAND: fine to coarse grained, brown FILL ]
[ ] 7] with mottled pink brown, with trace fine to ]
[ 0.5 medium gravel. ]
[ T ]
el -1 -
} } } g ] 0.7 m: becoming mottled dark brown ]
N 3 \Vs>183kPa i SILT: non plastic, orange brown, with some DtoM| VSt i
< 2 e fine to medium sand.
£ 4 1.0 . .
3 ] 1.0 m: sand becomes trace and plasticity ]
LI VS >183 kPa becomes low
[ ] )
N 1 1.25 m: becoming mottled pink T
[ ] ]
VS >183 kPa
I 1.5 —
[ b b
I VS >183 kPa 1 SILT: low plasticity, orange brown, with trace T
N E fine sand. E
[ ] /S >183 kPal N ] l1).85 m: becoming mottled pale pink and dark 1
1 20 rown
[ ] ] Hand Auger HA3D-237 terminated at 2.0 m 1
I E Target depth E
[ 7 ]
[ 7 ]
|1 2.5 =]
[ b ]
[ b ]
[ b ]
[ b ]
[ 3.0 _
[ b ]
[ b ]
[ b ]
[ b ]
[ 3.5 _
[ b b
[ k b
[ k h
[ k h
1] 4.0 _
[ E E
[ E E
[ E E
[ B E
1] 45— —
[ B E
[ E E
[ e E
[ E E
[ 5.0 —
[ e E
Ll
method . support samples & field tests cIaSSIf.Icatlon .syrnbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger = 1o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N standard penetration test (SPT) M moist Fb friable
* bit shown by suffix o N SPT - §ampl9 recovered éV Wett o VL very loose
A 4 Nc SPT with solid cone Saturated L loose
eg. ADT level on date shown W lastic limit :
. ; VS vane shear; peak/remouded (kPa) P plastic lir MD medium dense
B blank bit P—— | water inflow WI  liquid limit
T TC bit R refusal D dense
v V bit | water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL238
. . sheet: 10f1

Engineering Log - Hand Auger broject no. GENZTAUC13086AP
client: The Lakes 2012 LTD date started: 16 Mar 2016

principal: = date completed: 16 Mar 2016

project: The Lakes Stage 3 GCR logged by: NM

location: Centre of Lot 238 checked by: RBT

position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:

drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.:

g COF BOREHOLE: NON CORED + DCP GCR HA - 09-03-2016 ODS.GPJ <<DrawingFile>> 10/01/2017 14:26

CDF_0_9_06_LIBRARY.GLB rev:AT Lo

drilling information material substance
S 5 material description - ;%' vane DCP structure and
I~ K samples & 2 8| % - ) o o c §§ eshea}dred (blows/ additional observations
3E b _ | fieldtests £ < £ £ 3 SOIL TYPE: plasticity or particle characteristic, 52 g3 S peak | 100 mm)
_‘uE; < § % = £ S % £ colour, secondary and minor components _g k) AQE Pa)
EB | el = | 3 5 | oa ES | 82 | 3888 |acens
P ML | SILT: low plasticity, brown mottied pink, white D | vst | TTHITTTIT AL i
[ 1] ] and orange, with minor fine grained sand, trace FErrpreen
[ VS 176/ h ML [\fine to medium grained angular gravel. EEAREARRR ]
[ 1] 33 kPa ] SILT: low plasticity, orange brown mottled CERCHERINN i
N /S >240 kPa b ML \brown,with trace fine grained sand, trace / T ERRRE RN )
[ 0.5 pockets of sandy silt. [ \@ RERR ]
N 7 SILT: non plastic, pale orange, with some fine FETE{IrErd ]
|| || 8 [vS>240kPq N to medium grained sand. [111d 11111 ]
g ] RERRRRNRN ]
< 2 L & VS >240kPa 1.0 ML Sandy SILT: non plastic, pale brown mottled L1 ‘G aay _]
T [ 1] 5 : white and orange, streaked black, with fine to PETISTTTL
1] = 7 medium grained sand.. FErrpreen b
1] ] FEEELTET 1
1] b [T IHH b
[ b [T ]
REE A B REE RERCINANL -
1] s so40 kP 1 RRRSNRIRR .
1] b NERCARRRN! 1
Ll ML SILT: low plasticity, orange brown, with trace FEEEEEEET i
L VS >240 kPa o] fine grained sand, trace clay. LI | | | | |
P -] Hand Auger HA3D-238 terminated at 2.0 m RN N i
N Target dopth ERRREEENY
1] ] FEEELTET 1
1] ] FEEELTET 1
1] ] FEEELTET 1
1] 25— FEEELTET -
1] ] FEEELTET 1
1] ] FEEELTET 1
1] ] FEEELTET 1
1] b FEEELTET 1
1] 3.0 FEEELTET -
1] b FEEELTET 1
1] h FEEELTET 1
1] h FEEELTET 1
1] : FEEELTET 1
[ 3.5 FEEELTET 1
1] : FEEELTET R
1] E FEEELTET R
1] E FEEELTET E
1] E FEEELTET E
[ 4.0 FEEELTET —
1] E FEEELTET R
1] E FEEELTET R
1] E FEEELTET R
1] E FEEELTET E
[ 1] 45— FEEELTET —
1] E FEEELTET E
1] . FEEELTET g
1] : FEEELTET g
1] . FEEELTET g
[ 1] 5.0 FEEELTET —
1] : FEEELTET g
L NN
method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St siff
HA  hand auger H—=— 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N* standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-Oct-12 water N SPT—§ampI§> recovered gV Wett o VL very loose
eg. ADT X |evel on date shown Nc SPT with solid cone W s?als‘tri?: ﬁmit L Ioost_a
B blank bit »—|water inflow VS vane shear; peak/remouded (kPa) Wlp |‘|) i limit MD medium dense
p R refusal q D dense
$ ccl;il:lt —|water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAL239
. . sheet: 10f 1
Engineering Log - Hand Auger projectno. ____ GENZTAUC13086AP
client: The Lakes 2012 LTD date started: 16 Mar 2016
principal: = date completed: 16 Mar 2016
project: The Lakes Stage 3 GCR logged by: ODS
location: Centre of Lot 239 checked by: RBT

position: Not Specified
drill model: Hand Auger

surface elevation: Not Specified
drilling fluid:

angle from horizontal: 90°
hole diameter : 50 mm

DCP id.:
vane id.: 2244-02
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P SILT: non plastic to low plasticity, orange DtoM PI FILL
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] T 0.5 m: trace gravel becoming present- are 1] T
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g
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T - manganese. MD | |||
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[ with some silt. [T ]
N 1.0 m: silt becomes trace N 1
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N VS >183 kPa 1.2 m: silt becomes minor BEC) _]
N \SILT: non plastic to low plasticity, orange / N R
RN VS >183 kPa brown, with some sand. || ‘d ]
L] SILTY SAND: fine to coarse grained, orange N .
R ] brown with mottled pale brown. ER ]
VS >183 kPa n
P -] Hand Auger HA3D-239 terminated at 2.0 m BN |
} } } i Target depth } } } } ]
[ b [T ]
[ b [T ]
[ 25— [T 1
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[ b [T ]
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method support samples & field tests classif.ication .syrnbol & consistency / relative density
AD  auger drilling* M mud N nil B bulk disturbed sample soil description VS very soft
AS  auger screwing* C casing D disturbed sample based on Unified s soft
HA  hand auger ) E environmental sample Classification System F firm
W washbore penetration SS split spoon sample St stiff
HA  hand auger H—=— 10 resistance Ut undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D dry H hard
V\;ater refusal N* standard penetration test (SPT) M moist Fb friable
* bit shown by suffix 10-O6t-12 water N SPT—§ampI9 recovered éV Wett o VL very loose
eg. ADT X |evel on date shown Nc SPT with solid cone Wp ;S);ls‘triiﬁmit L Ioosg
B blank bit »—|water inflow \és vane shear; peak/remouded (kPa) Wi liquid fimit MD medium dense
T TC bit —a|water outiow refusal . D dense
v V bit HB hammer bouncing VD very dense
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coffey ?

ATETRA TECH COMPANY

GENZTAUC13086AP-AK

THE LAKES (2012) LIMITED
THE LAKES SUBDIVISION STAGES 3G, 3H & LOTS 236-239 (STAGE D)

FILL TEST RESULTS FROM 2013 - 2015 EARTHWORKS PERIOD

Summary of earthfill test data

Result
Test Number Date Test RL (m) . . Shear Vane Scala (blows per Pass/Fail
Air Voids (%) (kPa) 100mm)
A-5 58.44 0.8 127 - Fail - area reworked
A-6 58.83 2.2 209 - Pass
A-7 58.91 0.4 UTP - Pass
A-8 58.38 2.7 236+ - Pass
A-9 18/10/2013 59.09 1.9 uUTP - Pass
A-10 58.77 3.8 236+ - Pass
A-11 58.51 4.3 176 - Pass
A-12 58.71 3.5 86 - Fail - Retested HAL447
A-13 58.08 3.7 UTP - Pass
A-29 28.83 1.6 UTP - Pass
A-30 59.33 2.6 236+ - Pass
A-31 58.46 1.6 149 - Pass
A-32 59.00 0.0 180 - Pass
A-33 58.32 4.4 171 - Pass
A-34 58.81 0.0 220 - Pass
A-35 58.22 0.8 138 - Marginal Pass
A-36 58.67 0.3 UTP - Pass
A-37 58.01 0.0 236+ - Pass
A-38 58.50 0.0 236+ - Pass
A-39 301072013 57.76 0.0 195 - Pass
A-40 58.28 5.6 UTP - Pass
A-41 58.18 0.0 97 - Fail - Retested HAL457
A-42 58.24 4.9 UTP - Pass
A-43 58.24 0.5 205 - Pass
A-44 58.53 0.0 197 - Pass
A-45 58.86 6.3 236+ - Pass
A-46 59.58 3.0 138 - Marginal Pass
A-47 59.43 1.3 9999 - Pass
A-48 59.23 5.8 236+ - Pass
B-01 52.59 1.5 112 - Pass - Retest done, see B11
B-02 52.13 2.8 200 - Pass
B-03 52.06 -0.3 187 - Pass
B-04 51.71 -0.4 154 - Pass
B-05 52.2 0.2 84 - Pass - Retest done, see B28
B-06 1571012014 58.72 2.6 226 - Pass
B-07 58.51 15 170 - Pass
B-08 58.77 -0.3 119 - Fail - Retested HAL469-HALA71
B-09 59.11 0.5 112 - Fail - Retested HAL472
B-10 59.09 1.8 167 - Pass
B-11 52.8 3.6 187 - Pass
B-12 52.59 2.5 140 - Pass
B-13 52.08 0.5 109 - Pass - Retest done, see B28
B-14 53.62 4.1 204 - Pass
B-15 53.19 9.4 179 - Pass
B-16 53.58 2.4 158 - Pass
B-17 5/11/2014 53.4 -0.1 171 - Pass
B-18 53.05 0.4 166 - Pass
B-19 53.06 4.5 189 - Pass
B-20 53.53 0.4 169 - Pass
B-21 53.06 1 164 - Pass
B-22 52.68 2.4 157 - Pass
B-26 51.85 5.5 227 - Pass
B-27 14/11/2014 53.12 6.2 184 - Pass
B-28 52.07 4 148 - Pass
B-29 55.4 2.4 179 - Pass
B-30 54.9 1.3 231 - Pass
B-31 27/11/2014 55.1 3.9 176 - Pass
B-32 54.76 1.6 198 - Pass
B-33 54.26 6.4 187 - Pass
B-48 55.55 4.5 166 - Pass
B-49 55.44 7.6 209 - Pass
B-50 1/12/2014 55.22 4.8 150 - Pass
B-51 54.95 6 174 - Pass
B-52 54.68 6.3 193 - Pass
B-53 56.26 3.2 219 - Pass
B-54 55.97 2 193 - Pass
B-55 55.98 1.2 231 - Pass
B-56 5/12/2014 56.35 -0.2 213 - Pass
B-57 55.95 2.8 222 - Pass
B-58 56.06 11.3 220 - Pass
B-59 56.47 4.5 231 - Pass
B-60 57.02 6.6 227 - Pass




Result

Test Number Date Test RL (m) . . Shear Vane Scala (blows per Pass/Fail
0,
Air Voids (%) (kPa) 100mm)
B-61 57.06 1.9 159 - Pass
B-62 56.9 -1.9 222 - Pass
9/12/2014

B-63 56.81 1.2 163 - Pass
B-64 56.65 3.1 204 - Pass
B-65 56.06 4.5 221 - Pass
B-168 46.99 5 232 - Pass
B-169 16/02/2015 45.83 15 231 - Pass
B-170 45.35 3.8 230 - Pass
B-175 49.28 -2.9 224 - Pass
B-176 20/02/2015 48.50 15 210 - Pass
B-177 48.99 1.8 220 - Pass
B-178 48.76 7.7 225 - Pass
B-179 24/02/2015 49.55 0.8 203 - Pass
B-180 50.17 1.3 232 - Pass
B-181 47.50 14 232 - Pass
B-182 26/02/2015 47.00 4.4 195 - Pass
B-183 34.00 4.4 219 - Pass
B-186 53.69 2.5 232 - Pass
B-187 3/03/2015 53.67 2.1 230 - Pass
B-190 56.91 -1.6 232 - Pass
B-191 57.67 4.3 195 - Pass
B-192 9/03/2015 57.37 11.9 210 - Pass
B-193 58.66 4.7 226 - Pass

Notes

1 Shear strength for NDM tests calculated from average of 4 vane tests at each test location.

2 Atarget Soilds Density of 2.44 t/m3 to 2.60 t/m3 was assumed for silt/ash fill.

3 UTP = Unable to Penetrate

4 Failed test areas were observed by Coffey and retested with shearvane and/or scala penetrometer.

5 All test locations and elevations surveyed by JMC Ltd.




Appendix F — Static Settlement Results
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Appendix G — Stage 3G Retaining Wall
Certification



96 Cameron Road, Tauranga
Tauranga Central

COﬁey (> 3110 New Zealand

ATETRA TECH COMPANY t: +647 577 4288

coffey.com

2 February 2017

Our ref: GENZTAUC13086AB-AF

The Lakes (2012) Ltd

C/- Harrison Grierson Consultants Ltd
Level 1 Harrison Grierson House

141 Cameron Road

Tauranga

Attention: Tony Mills

Dear Tony
The Lakes Stage 3G — Northern Boundary Retaining Wall Observation and Certification

This letter confirms that Coffey Services (NZ) Ltd (Coffey) visited the above site on numerous
occasions to observe works associated with the construction of the timber pole retaining wall which
runs along the northern boundary of Stage 3G. The observations were completed in general
accordance Coffey’s design report! dated 16 June 2016 and the Tauranga City Council building
consent number 55971.

The following items were checked or carried out on site:

e Verification of pre-drilled pile hole diameters depths and spacing’s;
e Confirmation of soil conditions encountered within the boreholes;

e Verification of timber pole upright heights and diameters;

o Verification of timber lagging, dimensions and placement;

¢ Confirmation of safety fence installation.

As a result of our observations and site measurements, Coffey are satisfied that the subject retaining
wall has been built in general accordance with the requirements of the design report and building
consent.

A producer statement (PS4 — Construction Review) is attached to this letter.

! Coffey (2016) Retaining Wall Design Report for Stage 3G The Lakes, The Lakes Subdivision, Tauriko. Dated: 16 June 2016,
Ref: GENZTAUC13086AB-AB

Coffey Services (NZ) Limited



The Lakes Stage 3G — Northern Boundary Retaining Wall Observations and Certification

Limitations

This report has been prepared solely for the use of our client, The Lakes (2012) Limited and their
professional advisors and contractors in relation to the specific project described herein. No liability is
accepted in respect of its use for any other purpose or by any other person or entity. All future owners
of this property should seek professional geotechnical advice to satisfy themselves as to its ongoing
suitability for their intended use.

This document should always be read in its entirety and is not to be split for further distribution.

For and on behalf of Coffey

Rob Telford
Senior Engineering Geologist

Letter reviewed by:

et i (: P

David Sullivan, BSc, MBA, CE (Calif.), MIPENZ, CPENg,
TCC Category 1 Geotechnical Engineer

Principal Geotechnical Engineer

CPEnNg No. 1025183

Attachments
Site photographs

Producer Statement — PS4 — Construction Review

Coffey
GENZTAUC13086AB-AF 2
2 February 2017



Photograph 2: Photo taken on the 22/11/16 of the placeme

Photograph 1: Photo taken on the 10/11/16 of predrilled Pile holes 47 to 126.

N & ]

nt of piles.

CLIENT: The Lakes (2012) Ltd PROJECT:| 13086AB| DESIGNED: N.M
DWG #: A DRAWN: N.M
REVISION:
PROJECT TITLE:  Stage 3G -Retaining Wall SCALE: NA STATUS: FINAL
Observations and Certification DATE:| 23.01.17

SITE PHOTOGRAPHS

coffey ?

Page 1 I/\ TETRA TECH COMPANY




Photograph 3: Photo taken on the 22/11/16 of the final placement and alignment of retaining wall piles.

CLIENT: The Lakes (2012) Ltd PROJECT:| 13086AB| DESIGNED: N.M
DWG #: A DRAWN: N.M
REVISION:
PROJECT TITLE:  Stage 3G -Retaining Wall SCALE: NA STATUS: FINAL
Observations and Certification DATE:| 23.01.17

SITE PHOTOGRAPHS
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s,

AR NEW ZEALAND INSTITUTE OF \

w RCHITECTS 7N
ENGINEERS NEW ZEALAND oM P 6NN IS -

ACENZ

-

Building Code Clause(s)B1/NV/M4, F4

PRODUCER STATEMENT — PS4 — CONSTRUCTION REVIEW

(Guidance notes on the use of this form are printed on page 2)

ISSUED BY: COEEEY SERVICES {NZ) LINITED 1 -5 s 53 0 s nos163 taiss sioe s s 50 555 sk 850 5 $a805000% 55 G55 558 Frmmifnhionsiinsas

TO: THE LAKES (2012) LIMITED ....ooiiiii e et oo et e e e

COFFEY SERVICES (NZ) LTD has been engaged by THE LAKES (2012) LTD......uvovvvieiee i

(Construction Review Firm)

To provide[JCM1[JCM2[JCM3[JCM4[JCM5nginesring categories) or [] observation as per agreement with owner/developer

or Xlother PERIODIC INSPECTIONS DURING RETAINING WALL CONSTRUCTION.......ccoovvveioiiieeee services
(Extent of Engagement)

in respect of clause(s) BINM4 & F4...........oooooeiiiiii e, of the Building Code for the building work

described in

documents relating to Building Consent NO.55971..........iin i e and those relating to

Building Consent Amendment(S) NOS. NIA.........ooi it e e et issued during the

course of the works. We have sighted these Building Consents and the conditions of attached to them.

Authorised instructions./ variationS(S) NO. INIB... o.. cuu vesewsmuom sos e oo s 558 0558550 buisie s iols 66 o 555 5555 G055 S0n (copies attached)

or by the attached Schedule [] have been issued during the course of the works.

On by the basis of Xthis [Jthese review(s) and information supplied by the contractor during the course of the works
and on behalf of the firm undertaking this Construction Review, | believe on reasonable grounds that [JAIl XIPart
only of the building works have been completed in accordance with the relevant requirements of the Building Consent
and Building Consent Amendments identified above, with respect to Clause(s) B1/VM4 & F4............... of the Building
Code.

| also believe on reasonable grounds that the persons who have undertaken this construction review have the necessary

competency to do so.

[ David Sullivan...........ccooii i e e @M XICPEng No. ...1025183.................
(Name of Construction Review Professional)
[COReg Arch NO. «..vveee e

| am a Member of : XIIPENZ [JNZIA and hold the following qualifications: ...............cccooiiieeeeeee oo,

The Construction Review Firm issuing this statement holds a current policy of Professional Indemnity Insurance no less

than $200,000*.
The Construction Review Firm is a member of ACENZ : []

Note: This statement shall only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to the
Design Firm only. The total maximum amount of damages payable arising from this statement and all other statements provided to the Building
Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of
$200,000*.

This form is to accompany Forms 6 or 8 of the Building (Form) Regulations 2004 for the issue of a Code Compliance

Certificate.
THIS FORM AND ITS CONDITIONS ARE COPYRIGHT TO ACENZ, IPENZ AND NZIA
PRODUCER STATEMENT PS4 October 2013



FORM OF PRODUCER STATEMENT PS3 — CONSTRUCTION
At project completion, this form shall be completed by the building contractor and supplied to the Engineer.

(Territorial Authority / Building Consent Authority)

The above Building Contractor has contracted to the above Owner/Principal to carry out and
complete certain building works in accordance with the contract, titled

..... RETAIN/INC, WAL LB ES 3G (‘the contract”)

................................................................................ a duly authorised representative of the
(Builder's Authorised Agent)

above building contractor, believe on reasonable grounds that the above building contractor
has carried out and completed

l:lATr OPart only as specified in the attached particulars

of the building works in accordance with the contract.

..............................................................................

AT AN UNIGANAN

(Address)

This producer statement is confirmation by the builder(s) that they have carried out the building work in
accordance with the drawings, specifications (and site amendments) that are part of the contract / building
consent documents.

Work covered by this statement should have been supervised and checked by suitably qualified trades-
persons.

The Engineer requires this producer statement and a copy of the T/A’s building consent conditions, to confirm
that items of the contract that he has not personally examined, have in fact been built according to the
documents, so that the Engineer may issue appropriate documents to the T/A for it to release the Code
Compliance Certificate.

20393-1



Appendix H — Stage 3H Stormwater
Pipeline Drawings
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PRODUCER STATEMENT - PS1 - DESIGN

(Guidance notes on the use of this form are available upon request)

ISSUED BY:. The Engineer Limited

TO: Paul Marsh

TO BE SUPPLIED TO: Tauranga City Council

(Building Consent Authority)

IN RESPECT OF: Design of timber pole retainingwall ...........................................
(Description of Building Work)

AT: 16 Okataina St, The Lakes

(Address)
Tauranga...............ccoovevinnn. LOT 237.................. DP 507200

We have been engaged by the owner/developer referred to above to provide Structural Design ..................

....................................................................................... services in respect of the requirements of
(Extent of Engagement)

Ciause(s) B1 Structure, B2 Durability ..................... e, of the Building Code for
[

AIX] or Partonly  (as specified in the attachment to this statement), of the proposed building work.
The design carried out by us has been prepared in accordance with:

<] Compliance Documents issued by the Ministry of Business, Innovation & Employment B1/VM1, B2/AS1
(verification method / acceptable solution)
[[] Alternative solution as per the attached schedule

............................................................................

The proposed building work covered by this producer statement is described on the drawings titled Marsh

16 Okataina St, The Lakes ......... and numbered 18031944 (27/3/2018)..................ccoeeeveereni, ; together with
the specification, and other documents set out in the schedule attached to this statement.

On behalf of the Design Firm, and subject to:
(i) Site verification of the following design assumptionsfoundation conditions ....................ccc.iii..
(ii) All proprietary products meeting their performance specification requirements;

I believe on reasonable grounds that a) the building, if constructed in accordance with the drawings, specifications, and
other documents provided or listed in the attached schedule, will comply with the relevant provisions of the Building Code
and that b), the persons who have undertaken the design have the necessary competency to do so. | also recommend
the following level of construction monitoring/observation:

[JcM1 [1CM2 ICM3 [[JCM4 [[JCMS5 (Engineering Categories) o [] as per agreement with owner/developer architectura

|, Bruce Cameron.............................. am: XICPENng 173256

(Name of Design Professional)

I hold the following qualifications: CPEng, BE, NZCE. The Design Firm issuing this statement holds a current policy
of Professional Indemnity Insurance no less than $200,000*.

SIGNED BY Bruce Cameron............................... ON BEHALF OF The Engineer Limited................................

(Design Firm)
Date 27 March 2018 .............. (signature)............... / ‘

Note: This statement shall only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to the
Design Firm only. The total maximum amount of damages payable arising from this statement and all other statements provided to the Building
Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of
$200,000*.

This form is to accompany Form 2 of the Building (Forms) Regulations 2004 for the application of a Building Consent.

PRODUCER STATEMENT PS1 October 2013



15)0 5 {‘E?gzziﬂ 666

goNagy (6 Ohodana ST .



Page 368/ 666

CANTILEVER TIMBER POLE RETAINING WALL DESIGN

Client: Marsh Project Number : 18031944
Project: 16 Okataina Street, Lot 237 The Lakes Wall Location : Subdivision Retaining

Retaining Wall Design Features Report/ Construction Summary

Wall Embedment Embedment
Height H Pole Spacing S SED Pole Size hole size @ depth E Rail size and  Rail Layers
m m mm mm m mm #
0.50 1.2 175 350 0.9 150x50 1 layer
1.00 1.2 200 350 1.5 150x50 1 layer
1.50 1.2 225 400 2.1 150x50 1 layer
notes:

~ Construction to be in accordance with the Specification for Timber Retaining Walls, including cut timber treatment
~ Design assumes level firm ground at the base of the wall

~ Poles to be place with large end into embedment holes

~ Confirm site conditions match design assumptions

~ Timber Rails Grade = VSG8 or Grade 8
~ Timber Treatment; H4 Rails; H5 Poles 0 ° backfill slope
~ Design assumes cohesion less or sandy type soils, water level depth > E 5 kPa potential surcharage
ez e o AjRCCNL O nEighbOUT by, potential bidjveh surcharge
SED pol . Barrier as required
poles @ S spacing

1310 rake

Timber Rails.
continuous over 3 or more
spans, stagger joint

Retained Height
H
Free draining backfill
Embedment hole @,
17.5MPa concrete

Embedment Depth
E
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27/03/2018 2 The Engineer Limited



CANTILEVER TIMBER POLE RETAINING WALL DESIGN

Client: Marsh

Project: 16 Okataina Street, Lot 237 The Lakes Wall Location

Project Number :

Page 369 / 666

18031944
. Subdivision Retaining

Retaining Wall Soil Type : Cohesion less
Validation : surrounding excavation experience, BH

water table > +2m depth

H = Retained height (m) (Peak height) 16m
= S = Pole spacing (m) 1.2 m
= B = Wall slope (°) 0-
§ w = Backfill slope () 0°
q = Surcharge (kPa) 5 kPa Adjacent to neighbour bdy, potential bid/veh surcharge
! Y = Soil Density (kN/m3) 16 kN/m3
0 @ = Internal friction angle (°) 30 °
~— & = Wall friction (allow %, * @) (*) 20 °
o
Q Ka = Active earth coefficient 0.30 ignore wall slope, ground backslope &
g Ko = At rest earth coefficient 0.50 wall fricton for foundation
Q Kp = Passive earth coefficient 611 3.00 embendment design
—
. Timber Pole Design
N~ Timber Load Factors
% G= 1.5 Q= 1.5 Critical load case low (< 3m) routine retaining
Y
O Timber pole properties
~ o = Strength reduction factor 0.8
g k1 = Load duration factor 0.6
K20 = Machine shaving / peeling 0.9
D?) K21 = Steaming factor 0.85
fb = Bending strength (MPa) 38 MPa (Density; med 38MPa, high 52MPa)
! t = Tapper rate (mm/m) 8 mm/m
Y Pole sizes (SED @H+g, Ok if within 5%
ﬁ H{m)= H+g.= TralDia(mm)= gM = oM >= M* M
Q 0.50 0.97 175 8.4 ok 2.3 kN/m
&) 1.00 1.77 200 13.5 ok 8.1 kN/m
m 1.50 2.57 225 20.3 ok 17.4 kNim
' Timber Rail Design 150 x 50 H4 rails over multiple spans
“—
C
[0 Timber rail properties
& @ = Strength reduction factor 0.8
8 k1 = Load duration factor 0.6
o k4 = Load sharing factor 1 (assume 1.0 for conservative analysis)
() fb = Bending strength (MPa) 14 LVIE VSG8 or Grade 8
= NZS3603 s.2.1.3, di I
% Rail Size width (mm) 50 mm Single rail I J
o) depth (mm) 150 mm
C continious over
Q oM (kN/m) per rail = 2.8 kN/m multiple spans
o M*=GI*LA2/10
8) Trial depth (m) = CO (kPa) M* (kN/m) = <=gM oM (kN/m)=
5 1.50 12.9 1.5 ok 2.8 Ok depth per single rail layer
g Pole Embedment Design Drained (cohesion less /long term), Broms; short free head critical
O Foundation Load Factor 1.5 AS/NZS 1170.0 2002 s5.4.2.3(f)(ii)
g s = Spacing factor (0.25 * %/p)
o D = Foundation hole dia (mm)
& ¢ Strength reduction factor 0.6
< NZBC VM4 / SESOC Vol 10 No 2 Dec 1997 43.42)i)/7.1(a) 16 43.4a)i)/7.1(a) 17
! Hu (kN) =
') H{m)= D(mm)= TralkE (m) = s= fm= Short ¢*s*Hu (kN) = ¢'s*Hu>=P* P*(kN)= ge (m) =
(&) 0.50 350 0.9 0.86 0.21 55 2.8 ok 2.4 0.47
= 1.00 350 1.5 0.86 0.40 14.9 7.7 ok 7.0 0.77
1.50 400 2.1 0.75 0.57 33.3 15.0 ok 13.6 1.07
27/03/2018 1

The Engineer Limited
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PTES:

ontours shown at 1.0m intervals to Moturiki Daturn.

Pg 332 of 387 - 14/12/2018 - mkim

ontour data of criginal pre-earthworks landform from Harrison Grierson Consultants Ltd, May 2007.

ot layout and numbering from Harrison Grierson Consultants Ltd, November 2016,

NOTES:

1. Cut/Fili contours show difference between 2007 and March 2012 surveys. Provided by Harrison Grierson Consuitants Ltd. Contours are at 1m
intervals.

2. Lot layout and numbering from Harrison Grierson Consultants Ltd, Novemnber 2016.

LEGEND

EXTENT OF STAGES IN THIS GCR

CUT CONTOURS

FILL CONTOURS

0167 1) GENZ GEOTECHNIGS PROJECTSWS0BGAY THE LAKES STAGE 3 GCRSY, DRAWI
12.01:2017 DWS

rev description drawn approved date drawn DBC client: The Lakes (2012) Ltd
[ 150 300 45.0 project:
, ; - approved RBT % The Lakes - Lots 236 to 239 of Stage 3D
Horizontal Scale (metres) d Geotechnical Completion Report

0 150 300 PETINN 1722017 COﬁey _

scake 1:750 ATETRE TEO SO " Original Contour & 2007-2012 Earthworks Plan
Vertical Scale (metres) originat project no: figure no: prep
size A3 " 13086AP-AK ] 4
ey e

1CC - Approved Building Consent Document - BC182234

NOTES:
1. Contour data of 2012 jandform from Harrison Grierson Consultants Lid,
2. Contours shown at 1.0m intervals to Moturiki Datum.

3. Lot fayout and numbeting from Harrison Grietson Consultants Lid, November 2016,

NOTES:

1. CubfFill contours show difference between 2012 and March 2016 surveys. Provided by Harrison Grierson Consultants Ltd. Contours are at 1m
intervals.
2. Lot layout and numbering from Harrison Grierson Consultants Ltd, Novernber 2016,

16/0872016F \3 GENZVI GEOTECHNICS PROJECTSW3086AR THE LAKES STAGE 3 GGRBW. DRAVING
tors H 12.04:2017 DWG.

LEGEND e EXTENT OF STAGES IN THIS GCR CUT CONTOURS 6 B-C1 2014:2015 NDM TEST LOCATION

(PASSED)

FILL CONTOURS +5Am 2014-2015 NDM TEST LOCATION
(FAILED)
rov description drawn approved date drawn DBC elient: The Lakes (2012) Ltd
[] 150 300 5.0 project:
. [ . approved RBT 9}7 The Lakes - Lots 236 to 239 of Stage 3D
8 Horizontal Scale (metres) Y 4 Geotechnical Completion Report
§ o TETRY e [+ e | coffey |
e scale 1:750 ST TECH OGP e 2012 Contour & 2013-2015 Earthworks Plan
Vertical Scale (metres) prr proieciner Tigure no: ev.
=
Sze A3 13086AP-AK 5 .
GG DRANTGWORKNGSTAGES 307
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The Lakes (2012) Ltd

client:

project:

Iﬁgure noig

Geotechnical Completion Report

coffey

ATETRATECH COMPANY

HAL237

The Lakes - Lots 236 to 239 of Stage 3D

Settiement Monitoring & 2016 Contour Plan
13086AP-AK

project no:

title:

BUILDING RESTRICTION LINE (BRL)
HAND AUGER BOREHOLE LOCATIONS

coffey*?

ATETAATEGHOOMOMNY

DBC
RBT
17-2-2017

EXTENT OF 2m
TOPSOIL

PRELOAD

1:750
A3

drawn

approved

originat
size

date

3. Lot iayout end numbering from Harrison Griersan Consuitants Ltd, November 2018,

1. Contour data of March 2016 landform from Harvison Grierson Consuttants Ltd.
4. Hand auger boreholas are numbered according !o the relevent fol number,

2, Contours shown at 1.0m intervals to Moturiki Datum.

NOTES:

———=—  CUT CONTOURS
FiLL CONTOURS

450

300

Verlical Scale (metres)

15.0

Horizontal Scale {metres)

o

0
s

date

approved

EXTENT OF STAGES IN THIS GCR

drawn

4$v SETTLEMENT MONITORING POINTS

LEGEND

12012617 DWG
CDF_0_9 06 LIBRARY.GLB rev:AT Log COF BOREHOLE: NON CORED + DCP GCR HA - 09-03-2016 ODS.GPJ_<<DrawingFile>> 10/01/2017 14:26

uUF‘m contours show difference between 2012 and March 2018 surveys. Provided by Hamison Grlerson Consultants Ltd. Contours are at 1m intervals,

ol fayout and numbering from Harrison Grierson Consultants Ltd, November 2016.
ettiement Monltoring Polnt locations provided by Hammison Grlerson Consditants Lid.

O15F 11 GENZV GEOTECIINICS PROICC TS S09BAP THE LAKES STAGE 3 GGRSIE DRAWINGSICGL DRAWINGSWEORNINGISTAGES 3GH 8.

1of1
Engi i dA
-
ngineering Log - Hand Auger GENZTAUC13086AP
client: The Lakes 2012 LTD 16 Mar 2016
principal: =~ 16 Mar 2016
project:  The Lakes Stage 3 GCR oDs
location: Centre of Lot 237 RBT
position: Not Specified surface elevation: Not Specified angle from horizontal: 80° DCPid.:
drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.; 2244-02
drilling information material substance
§ § material description ~F structure and
S £
< = samples & B g i3 oc | 85 additional observations
5| % feldtests | | £ | g | &5 SOIL TYPE: plasticity or particle characteristic, 58| %
£ &1 § |8 El s 5|2 m colour, secondary and minor components. 28| 4z
ga| o | ¢ HEAENEL 28] 8%
T | SILT: low plasticity, brown mottled pink, white D | MD TOPSOIL i
il and orange, with minor fine grained sand, trace
1 fine to medium grained angular gravel. ]
) SILTY SAND: fine to coarse grained, brown FiLL )
7 with mattled pink brown, with trace fine to T
0.5 medium gravel. ]
o 4 :
m 0.7 m: ing mottled dark brown p
3 VS >183kPg ; SILT: non plastic, orange brown, with some VSt 3
= 101 fine to medium sand. .
3 = 1.0 m: sand becomes trace and plasticity b
'S >183 kPdl ] becomes low R
b 1.25 m: becoming mottled pink 1
S >183 kP4 15—} =
VS >183 kPdl 1 SILT: low plasticity, orange brown, with race .
1 fine sand. R
1 1.85 m: becoming mottled pale pink and dark .
VS >183 kP4 26 brown
1 Hand Auger HA3D-237 terminated at 2.0 m b
p Target depth
2.5 -
3.0+ —
3.5 —
4.0~ b
45— —~
1 E
5.0~ =
lassification symbol &
N support samples & field tests o consistency / relative density
AD " auger driling* M mud B bulk disturbed sample sail description Vs very soft
AS  auger screwing® C casing D disturbed sample based on Unified s soft
HA  hand auger E environmental sample Classification System F firm
W washbore penatration ss spiit spoon sample St siff
HA  hand auger D cstance Ut undisturbed sample #i#mm diameter Vst very stiff
Ty | rangingto HP hand penetrometer (kPa) H hard
e refusal N standard penetration test (SPT) Fb friable
. . N* SPT - sample recovered L very loose
bit shown by suffi -
eg ADT - o s oo Ne  SPTwith soid cone L oose
: N ; vs vane shear; peakiremouded (kPa) MD medium dense
B blankbit B inflow
T  TCbit outflow R refusal o dense
v vbit HB  hammer bouncing VD very dense
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SPECIFICATION FOR TIMBER RETAINING WALLS:

EARTHWORKS

Excavation is to be done as close to the time constructing the retaining wall as possible. Any
subsidence and damage that may result is the responsibility of the contractor.

If batters need to be exposed, temporary propping may need to be considered. Plastic covers
over exposed ground will minimise surface washout during rain.

Extra care should be taken with excavations greater than 1.8m in height or closer than 1.2m

to a boundary. If necessary, the excavations should be staged to reduce the length of
unsupported ground.

The excavations for posts shall be made by mechanical auger. The engineer shall inspect the
holes prior to concrete encasement.

TIMBER

Poles shall comply with NZS 3605 Timber piles and poles for use in building. The poles
shall be tanalised to at least 16 kg/m3 ie H5 or better.

Poles are described by their small end diameter (SED) with an average taper of 8mm per
metre length. Poles shall be identified with their hazard class stamp on the butt end.
Normally poles are placed SED upwards when concrete encased and SED downwards when

driven.

Poles shall be handled carefully. Any damaged poles may be rejected.

Any rebates or bored holes shall be treated with painted tantalised, ensele, pentachlorophenol
or tanalith are approved. Any such areas shall not be placed in ground contact.

Timber rails shall be rough sawn Grade 8 or VSGS, tanalised to 12 kg/m3 ie H4 or better.
They shall span over at least three poles, and joints shall be staggered.

Rails shall be nailed to the rear of the poles with 100mm by 4mm galvanised flat head nails.
The wall may be constructed vertically, or with a backwards rake of up to 1 in 10.
For walls in excess of 1.8m in height, visible outward deflections may occur after or during

backfilling. A minimum back slope of 50mm over the out of ground height is recommended
for walls between 1.8m and 2.4m in height, and 100mm for walls between 2.4m and 3.3m.
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CONCRETE

Concrete for pole encasement shall be ordinary grade concrete with a minimum 28 day
strength of 17.5MPa.

The Engineer Limited
PO Box 16264
Tauranga3147

Phone: 027 419 2568
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Site mixed concrete shall consist of a 6:1 ratio of builders mix to cement. The minimum
amount of water shall be added to allow placement.

Concrete encasement shall be well vibrated or rodded to ensure the poles are fully encased.

The poles are to be braced prior to placing the concrete, and for at least 48 hours after
concrete placement.

BACKFILLING

If shown on drawings a 100mm Novaflow drain shall be placed at the base of the rear of the
wall, its invert at least 100mm below ground level at the front of the wall. Otherwise gaps or
weep holes will be required to let water seep through the wall.

The pipe shall have a minimum fall of 1 in 100, and shall outlet where possible into a sealed
stormwater system or suitable outlet point. The pipe shall be encased all round with no fines

drainage metal, which is to be fully wrapped in BIDIM A29 or equivalent filter cloth where
indicated.

The retaining wall is to be backfilled and moderately compacted.

Selected granular material free of clay is to be used (eg roading aggregate, sand, drainage
metal). Care must be taken to not over compact and deflect the wall. If the ground
immediately above the wall is not to be paved, the top 200mm shall consist of 100mm
topsoil on 100mm of clay.

For walls retaining fill material, drainage blankets are permissible against the wall. Drainage
material or sand is still required in the base 1 metre of wall. Backfill above this may be free
draining silt or sand, but not clay. This material shall be lightly compacted only. Machine
compaction of backfill shall be kept outside the 45 degree line from the base of the wall.

OTHER

The building code requires a safety fence when the vertical fall height exceeds 1 metre. It is
the owner’s responsibility to ensure such a fence is constructed, or alternatively to ensure

that pedestrian access is prevented to above the wall (in cases where that is the practical
option).

Retaining wall construction including drainage backfill shall be entirely with the subject property.
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11 December 2018 ENGINEERS LTD

19 Willow St, PO Box 1029,

Ref: 062/18 Tauranga, 3110

Simon Fitzpatrick
Simon.fitzpatrick@tauranga.govt.nz

RE: 16 & 18 OKATAINA STREET, TAURANGA

As requested, we have undertaken a review of the retaining walls constructed on 16 and
18 Okataina Street. These walls were constructed as part of the subdivision of 16
Okataina Street into 2 separate lots — lot 1 is 18 Okataina Street, on the north side of the
site, and lot 2 is 16 Okataina Street, on the south side of the site.

During the course of the subdivision, 3 retaining walls were constructed across the lots;
¢ Bottom wall on the south side of 16 Okataina Street. This wall retains up to 1.5m.
e Middle wall on the south side of lot 1, between lots 1 and 2. This wall retains up to
1.1m
e Upper wall, on the north side of lot 1. This wall retains up to 1.3m and supports the
neighbours property (11 Okataina Street).

Building consent applications have been submitted for dwellings on both of the above
properties and the council had asked for details of these walls. The wall design that has
been submitted to the council appears to be a design by The Engineer Ltd, dated
27/03/2018. This is a design for timber pole walls up to 1.5m high supporting a 5kPa
surcharge. Also submitted is a PS4 from The Engineer Ltd, dated 5 June 2018, along with
some site notes, indicating that the pole wall foundations were inspected on the 9/5/2018.

The Tauranga City Council are not accepting Producer Statements from Bruce Cameron
(The Engineer Ltd) and we have been asked to review the designs.

Our check on the design of the wall, indicates that the wall is adequate to support the
retained height of soil, as well as a 5.0kPa surcharge.

16 OKATAINA STREET (LOT 2)

1. The retaining wall (bottom) is along the south boundary and retains up to 1.5m.

2. The retaining wall heights (and consequently the fill depths) exceeds the limits set
in the geotechnical report (Coffey geotechnical report for The Lakes Stages 3G and
3H and Lots 239-239 (Stage 3D), section 8.2.3). As the height is over 1.0m, a TCC
Category 1 or 2 geo-professional was required to approve this.

3. Some of the pole diameters do not meet the design — for walls over 1.0m high, the
SED should be 225mm whereas a significant number of the poles are 200-210
SED. However, our design check indicates that the “as-built” size is adequate.

4. Fill has been placed over the Building Restriction Line along the east side of the
property, which contravenes the Coffey geotechnical report for The Lakes Stages
3G and 3H and Lots 239-239 (Stage 3D). Section 8.3.2 does not allow any filling
over the BRL.

Structural & Civil Consulting Engineers
P:(07) 578 4071 E:info@chsengineers.co.nz \W: www.chsengineers.co.nz
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5. The building consent application for lot 2 (16 Okataina Street), shows that 2 corners
of the proposed dwelling is approx. 0.9m off the bottom retaining wall. In our
opinion, this is sufficient separation to assume that the dwelling does not surcharge
the retaining wall and there are no other obvious significant potential surcharges on
this wall. Therefore this wall can be deemed to be exempt building works under
section 20 of schedule 1 on the NZ Building Act.

6. We have not verified the hole diameters or depths. Because this wall is not
surcharged, the footings have been inspected by an engineer and the wall did not
require a building consent, we believe, on reasonable grounds, that this wall is
adequate.

7. There is currently up to 700mm of pumice sand fill in front of this bottom retaining
wall, between the wall and the boundary fence. This will need to be removed as it
appears that the fence may be retaining this material.

18 OKATAINA STREET (LOT 1)

There are 2 walls on this lot ; the middle wall, between lots 1 and 2 that retains up to 1.1m
and the upper wall which retains up to 1.3m.

Middle Wall
1. Some of the middle wall heights exceed the 1.0m noted in section 8.2.3 of the

geotech report. However, the height difference is minimal and. At least some if not

all, of the ground has been cut, so the fill is less than 1.0m, negating the reason for
the height restriction.

The pole diameters meet the requirements of the design submitted.

The building consent application for lot 1 (18 Okataina Street), shows that the

proposed dwelling is approx. 0.8m off the middle retaining wall. As long as the

proposed dwelling does not surcharge this wall, the wall can be deemed to be
exempt building works under section 20 of schedule 1 on the NZ Building Act. With

a minimum of 0.8m separation, it is our opinion that the dwelling does not surcharge

the retaining wall.

4. This wall does extend over the Building Restriction Line, but the ground has been
cut, and not filled, and therefore the requirement of 8.3.2 has been negated.

5. We have not verified the hole diameters or depths. Because this wall is not
surcharged, the footings have been inspected by an engineer and the wall did not
require a building consent, we believe, on reasonable grounds, that this wall is
adequate.

wn

Upper Wall

1. This wall is up to 1.3m high and retains the neighbours property (11 Okataina
Street). The accessway onto this lot directs future traffic to the ground behind this
wall and it is probable that the ground behind the wall will form part of the driveway
to the future dwelling. Because this wall supports a neighbours property and a
potential driveway surcharge, the wall should have had a building consent.

2. The pole diameters do not meet the design — for walls over 1.0m high, the SED
should be 225mm whereas the poles are 200 SED.

3. This wall does extend over the Building Restriction Line, but the ground has been
cut, not filled and therefore the requirement of 8.3.2 has been negated.
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4. We have not verified the hole diameters or depths. However, the designBecause
this wall is not surcharged, the footings have been inspected by an engineer and
the wall did not require a building consent, we believe, on reasonable grounds, that
this wall is adequate.

SUMMARY

e There are some issues of non-compliance with the original geotechnical report for
the bottom wall on 16 Okataina Street (wall height and fill over the BRL).

e From a building consent perspective, the bottom wall and the middle wall did not
require building consents as they fall within the scope of Schedule 1 of the NZ
Building Act, as long as they are not surcharged by the dwellings.

¢ Not withstanding the requirement for a building consent, the walls need to comply
NZBC and it appears, on reasonable grounds, that the bottom and middle walls do
comply, although we have not been able to verify the pole footing diameters or the
pole embedments.

e The proposed dwellings should not surcharge these walls. This can be achieved by
either distance from the wall or deeper foundations.

e The upper wall (on 18 Okataina Street) should have had a building consent
because it supports a neighbours property and the wall will probably be subject to a
surcharge (from vehicles). The design of the wall is adequate for a 5.0kPa
surcharge but we have not been able to verify the pole footing diameters or the pole
embedments.

Yours faithfully,

G.B. Cox

Chartered Professional Engineer
BE(Civil), CPEng, CMEngNZ
Director — CHS Engineers Ltd.
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96 Cameron Road

‘F}' Tauranga
Co ey 3110 New Zealand
ATETRA TECH COMPANY

t: +64 7 571 6081
f: +64 7 571 6085
coffey.com

9 February 2019

Our ref: 773-TRGGE226846

Venture Developments Limited

Unit 1, 16 Ashley Place
Papamoa Beach, Papamoa 3118

Attention: Jarod Thorpe

Report of Geotechnical Plan Review
Proposed Residence at 16 Okataina, The Lakes, Tauriko, Tauranga

1. Introduction

It is proposed to construct a single-storey residence at the property located at 16 Okataina Street in
The Lakes subdivision, Tauriko and legally described as Lot 2 DP 514907. As requested, Coffey
Services (NZ) Limited (Coffey) has conducted a geotechnical review of residential design plans and
supporting documentation for the proposed development.

This work has been completed in accordance with the short-form agreement’ signed on 4 February
2019. This report is intended to be submitted in support of a Building Consent application with
Tauranga City Council (TCC) and to address issues raised by TCC in relation to earthworks
undertaken prior to building consent application.

2. Background Information

In conducting this geotechnical plan review, information from the following sources was reviewed:
= Development drawings by Huis Design Limited (Huis), dated 28/9/2018, Reference WD-A,
Job 18062;

= Geotechnical Completion Report, The Lakes — Stages 3G, 3H & Lots 236-239 (Stage D), by
Coffey Services (NZ) Limited, dated 17 February 2017, Reference GENZTAUC13086AP-AK;

m  Proposed Subdivision of Lot 237 DP 507200, 16 Okataina Street, by S&L Consultants Limited
(S&L), Revision 2, dated 06/17, Drawing No. 21809-RC1;

= Asbuilt Plan, 16 Okataina Street, The Lakes, by S&L Consultants Limited, Revision 1, dated
06/18, Drawing No. 21809-AB01;

= Asbuilt wall heights by S&L Consultants Limited, unnamed, undated.

1 “Short Form Agreement for Consultant Engagement”, ref: P226846, signed 4 February 2019.

Coffey Services (NZ) Limited 1
NZBN 9429033691923
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Proposed Residence at 16 Okataina, The Lakes, Tauriko, Tauranga

= Producer Statement — PS4 — Construction Review, Timber pole retaining wall construction
and investigation and certification, 16 Okataina Street, by The Engineer Limited, dated 5 June
2018;

m  Producer Statement — PS4 — Construction Review, Building foundation ground preparation
construction investigation and certification, 16 Okataina Street, by The Engineer Limited,
dated 5 June 2018;

= Email correspondence from TCC, by Simon Fitzpatrick, dated 10 January 2019;

2.1. Proposed Development

The client has applied for building consent with Tauranga City Council based on the development
plans by Huis. The plans depict a single-storey residence supported at-grade by a Firth rib-raft
foundation. Stormwater runoff from roof and hardstand is shown to be directed to an existing
stormwater reticulation connection at the southwest corner of the property. The plans show the
proposed residence to be located at least 1m from an existing retaining wall (See Section 2.3) along
the southern property boundary.

2.2. Subdivision Earthworks

The subject property has undergone extensive earthworks as part of the development of Stage 3D of
The Lakes subdivision. The property was formed when previous Lot 237 was further subdivided into
two parcels. The property is located on the southern half of previous Lot 237. See attached
subdivision plan by S&L.

Earth works on Lot 237 comprised up to 14m of engineered filling in what was referred to as the
Southern Gully. See photo 1 below. Earthworks were largely complete by 2015 when the
Geotechnical Completion Report was issued for Stage 3D; however, on-going monitoring indicated
that the Southern Gully fill was continuing to undergo settlement and Lot 237 was excluded from the
GCR. At this time a 2m high surcharge was placed across several lots, including Lot 237, to hasten
the settlement process. See photo 2 below.

By 2017, monitoring indicated that settlement of the Southern Gully fill was within tolerable limits, and
a GCR was issued covering Lot 237 (dated 17/2/2017). In the GCR, it was recommended that
additional filling during lot development be restricted to a maximum depth of 1m to reduce possible
future settlement. A building restriction line (BRL) was placed parallel to the eastern property
boundary to prevent building or fill surcharges from destabilising the slope below which had been
engineered with a 2.5H:1V batter. No BRL was placed along the southern boundary as this slope had
been engineered with a 3H:1V batter.

Photo 1: Aerial photo 18 February 2015 Photo 2: Aerial photo 6 March 2016
Site 2

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846 2
9 February 2019
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2.3. Unconsented Earthworks

Sometime after completion of subdivision earthworks (after February 2017 based on aerial photos),
additional earthworks were carried out on the subject property on behalf of a previous owner. The
additional earthworks comprised construction of a timber retaining wall and creation of a level building
platform with cut and fill. See photos 3 and 4 below. A building consent was not obtained; however,
these earthworks were documented by The Engineer Limited in two Producer Statements. See
attached.

Photo 3: Aerial photo 5 February 2017

According the Producer Statements, the site was stripped, and fill placed such that the site could be
considered “good ground” in terms of NZS3604 3.1.3. A comparison of the spot elevations shown on
the subdivision plan by S&L to the development plans by Huis, indicates that approximately 0.5m of
material was cut from the northern portion of the site and up to about 1m of fill was placed behind the
retaining wall at the southern portion of the site. The retaining wall and fill extend beyond the BRL at
the eastern property boundary, with fill and wall heights decreasing from a maximum of approximately
0.6m at the BRL down to Om within a few metres of the property boundary.

2.4. Building Consent Application

Based on unconsented works taking place on the property, TCC has issued a hold on the building
consent as allowed for under Section 37 of the Resource Management Act 1991 (as amended)
pending a request for further information. Specifically, in the provided email correspondence dated 10
January, TCC has requested the following in relation to the proposed development:

1. Have the fill over the BRL assessed by a Cat 1 Geo-Professional. Carry out any remedial works
that this may require.

Have the areas of fill exceeding 1.0m, assessed by a Cat 1 Geo-Professional.

Have the retaining wall assessed by a Cat 1 Geo-Professional.

Ensure the dwelling is no closer to the top of the wall than the walls height at that location.
Remove the up to 0.7m of pumice sand fill from against the noise wall.

aRLd

3. Site Observations

Coffey visited the site on 23 January to meet the client and observe site conditions. During the site
visit, the constructed building platform, slopes to the south and east, and retaining walls along the
southern and northern property boundaries were observed. See Photos 5 and 6 below. Along the
eastern property boundary, the landform appears to be relatively unaltered. Although there is
evidence of ground disturbance, it does not appear that the ground surface has been elevated with fill
within 1 to 2 metres of the eastern property boundary. See Photos 7 and 8.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846 3
9 February 2019
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Photo 5: Site facing south Photo 6: Site facing west

During the site visit, fill material was observed between the southern retaining wall and the privacy
fence. This material had evidently collected as a result of erosion of fill from the building platform.
The client had excavated a small pit which indicated the depth of this material was on the order of
0.5m. See photos 9 and 10 below. The fill material does not appear to have left the property. See
photos 11 and 12. The client advised that this material would be removed from between the retaining
wall and fence.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846
9 February 2019
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Photo 9: Photo 10:

Photo 11: Southern slope facing southwest Photo 12: Site facing west-southwest

4, Geotechnical Review

For this geotechnical review, Coffey was only provided with PS4 Construction Review documentation.
No design documents, calculations or Design Producer Statements (PS1) have been sighted by
Coffey for work carried out after completion of subdivision earthworks.

4.1.  Fill Depth

A review of the available PS4 producer statements for the wall and fill, survey information from S&L,
and Coffey’s own observations indicate that the unconsented wall height and post-subdivision fill
depths appear not to exceed 1m. Based on the GCR for the subdivision which allow for up to 1m of
fill and the preload that had been place on the site prior to issuance of the GCR, Coffey considers that
the depth of fill placed meets the GCR depth requirement. The quality of this fill is unknown and
undocumented and Coffey does not provide comment on the quality of the fill or compactive effort.
The fill depth and quality should be confirmed during the building construction phase.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846 5
9 February 2019
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4.2, BRL Encroachment

Based on review of available information and Coffey’s own site observations, it appears that minor fill
has been placed across the BRL, increasing from Om to 0.6m at the BRL and only in the south
eastern corner of the property. A review of previous stability analyses indicates that this amount of fill
would not significantly increase the risk of instability along the eastern slope.

4.3. Existing Retaining wall
4.3.1. Foundation Loads

It is unknown if the retaining wall allowed for a surcharge load in its design. Although maintaining a
setback distance from the top of the wall (measured from the retained side of the top plank) equal to
the height of the wall should be sufficient so that the wall is mostly out of the 45-degree zone of
influence of the building foundation loads, wall stability is still an integral part of the support of the
building. Although the building may not increase the load on the wall or otherwise decrease the
stability of the wall, excessive movement of the wall or wall failure by other means could have a
destabilizing effect on the building foundations.

Were the wall to be absent, the granular subgrade soils would typically be battered at a 3H:1V slope
to maintain stability with a setback distance imposed from the top of the slope for foundations. In
other words, for the stability of a foundation to be independent of the stability of the retaining wall
below, the setback would need to be greater than the height of the wall.

4.3.2. Wall Drainage

The wall does not appear to be designed to withstand hydrostatic pressure as evidenced by a design
note stating that the water level depth is assumed to be greater than the embedment depth.
Therefore, the design likely relies on good drainage behind the wall to alleviate hydrostatic pressure.

Although filter fabric was observed during Coffey’s site visit attached to the back of the top plank of
the wall, the plans attached to the PS4 do not show filter fabric. Therefore, it is assumed that the
granular backfill material is not encased within filter fabric. It is Coffey’s opinion that granular backfill
without filter fabric may lose its free-draining capacity over time as fine particles migrate into the
material and clog pore spaces. This may lead to a progressive wall failure due to build-up of
hydrostatic pressure during times of rainfall and perched water table conditions.

Additionally, it appears to be assumed that any water that enters the granular backfill would be
allowed to escape through the face of the wall between planks. This may not be a reliable
assumption if spaces close due to swelling when planks become wet.

Therefore, it is recommended that remedial measures be undertaken to ensure adequate drainage
behind the wall. See Section 5.1 for remedial recommendations.

5. Recommendations
5.1. Existing Retaining Wall

A failure of the southern wall may result in a loss of support to foundation subgrade soils. Although
the building foundations are located a sufficient distance to minimise loading on the wall, a wall failure
could still adversely impact the building foundations. Therefore, Coffey recommends that edge
foundations within 2m of the retaining wall and parallel to the retaining wall be deepened to a
minimum 400mm below finished grade.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846 6
9 February 2019
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Coffey also recommends improving the robustness of the wall drainage to decrease the risk of wall
failure due to hydrostatic pressure. Several suitable drainage options are presented below:

= Install a 110mm perforated draincoil (‘Novaflo’ or similar) within bottom 1/3 of base of the wall
surrounded by free draining material wrapped in Strength Class B geotextile below 300mm
(min.) topsoil cap. Draincoil is to be directed to an appropriate stormwater outlet. Drainage
material is to be 300mm thick as measured from back of wall; or,

= Install drainage mat (‘Cirtex Secudrain’ or similar) behind the wall beginning beneath 300mm
topsoil cap, extending to within bottom 1/3 of base of the wall and wrapped around 110mm
draincoil (‘Novaflo’ or similar). Draincoil is to be directed to an appropriate stormwater outlet;
or,

Install drainage mat (‘Cirtex Secudrain’ or similar) behind the wall beginning beneath 300mm
topsoil cap, extending to the base of the wall, and tucked under the lowest retaining wall rail
to allow seepage out of the face of the wall.

5.2. Existing Filling

Although the fill depths, as reported, appear to be acceptable in terms of site stability and in
accordance with the recommendations in the GCR, it is recommended that confirmatory testing be
carried out during construction. In particular, it is recommended that a minimum of two boreholes are
carried out to depths of 2m to confirm that the site had been adequately stripped prior to fill
placement. Additionally, testing of the fill should be conducted such that each fill lift is tested and
show adequate material quality, strength and relative compaction test resullts.

6. Conclusion

An assessment of the impact of the quantity of filling over the BRL has been carried out. Based on
Coffey’s site observations, assessment and the provided documentation, it appears that this filling is
unlikely to significantly decrease the stability of the eastern slope. Based on Coffey’s observations of
the site in its current state and the previous surcharging of the site, it is unlikely that the approximately
1m of fill placed in the southern portion of the property would significantly decrease the stability of the
site or cause excessive settlement.

Based on a qualitative assessment of the features of the retaining wall that are easily visible and the
provided documentation, it is Coffey’s opinion that remedial works are required. It is recommended
that building foundations near the retaining wall be deepened and that additional drainage be installed
behind the wall as described in Section 5.1 during construction. It is also recommended that
confirmatory testing of fill depth and quality be carried out during construction. It is Coffey’s
understanding that the fill between the retaining wall and noise wall along the southern boundary will
be removed.

The conclusions and recommendations presented in this report are based on previous assessments
carried out by Coffey for Stage 3D of The Lakes subdivision and Coffey’s recent observations,
assessments and review of the information provided. Based upon this review and upon satisfactory
completion of the remedial works and confirmatory testing recommended in this report, it is Coffey’s
opinion that the unconsented earthworks carried out to date do not increase the risk of natural
hazards of a geotechnical nature in terms of Section 106 of the Resource Management Act 1991 (as
amended) or Section 71 of the Building Act 2004.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846 7
9 February 2019
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7. Limitations

While this letter presents a summary of the geotechnical conditions for this area it does not provide a
complete discussion of geotechnical issues affecting the Lakes Stage 3D area or previous earthworks
undertaken on the site. It is therefore recommended that designers working on the new lots are also
familiar with the contents of the original Stage 3D GCR.

This letter has been prepared solely for the use of our client, their professional advisers and the
relevant territorial authorities in relation to the specific project described herein. No liability is accepted
in respect of its use for any other purpose or by any other person or entity. All future owners of this
property should seek professional geotechnical advice to satisfy themselves as to its on-going
suitability for their intended use.

Please do not hesitate to contact the undersigned if you require any further information.

Regards,

r,". i /’HJ J_/’N,j:' ) _//.
Lowry Shuler David Sullivan
Senior Geotechnical Engineer Principal Geotechnical Engineer
CPENg No. 1029886 CPEnNg No. 1025183
TCC Category 2 Geotechnical Engineer TCC Category 1 Geotechnical Engineer
Attachments:

Development drawings by Huis Design Limited

Geotechnical Completion Report, The Lakes — Stages 3G, 3H & Lots 236-239 (Stage D)
Proposed Subdivision of Lot 237 DP 507200, 16 Okataina Street, by S&L

Asbuilt Plan, 16 Okataina Street, The Lakes, by S&L

Asbuilt wall heights by S&L

Producer Statement — PS4 — Construction Review, Timber pole retaining wall

Producer Statement — PS4 — Construction Review, Building foundation ground preparation
Email correspondence from TCC

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846 8
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The Lakes Stages 3G, 3H & Lots 236-239 (Stage D) — Geotechnical Completion Report

1. INTRODUCTION AND SCOPE

This Geotechnical Completion Report (GCR) has been prepared by Coffey Services (NZ) Ltd (Coffey)
for the Lakes (2012) Limited following completion of earthworks for Stage 3G, Stage 3H (collectively
known as 3GH) and Lots 236 to 239 within Stage D of the Lakes Subdivision and in general
accordance with the conditions of Council resource consent number RC21332.

This GCR contains the results of site investigations together with as-built plans derived from Harrison
Grierson Consultants Ltd (HGCL) topographical data. It describes bulk earthworks completed during
the 2007-2008, 2013-2014 and 2014-2015 earthworks seasons.

The extent of earthworks observed by Coffey is shown on the appended plans (Figures 1 to 6,
Appendix A). A Statement of Professional Opinion (Form G2) and Summary of Technical Data (Form
G3) for the works described herein are also appended.

2. DESCRIPTION OF SUBDIVISION

Stages 3GH and Lots 236 to 239 within Stage D of the Lakes subdivision are located near the
intersection of Pyes Pa Road and Takitimu Drive (State Highway SH26) in Pyes Pa, Tauranga. The
site location and original ground contours are shown on Figures 1 (Stage 3GH) and 4 (Lots 236 to
239) in Appendix A. Stage 3G, Stage 3H and Lots 236 to 239 consists a total of 80, 11 and 4 lots
respectively.

Before earthworks began, the majority of Stage 3G consisted of a flat or gently rolling north-south
oriented plateau at approximately RL 55-65m (Moturiki Datum, 1953). During the 2013-2014
earthworks season, filling was placed over the northern portion of Stage 3G. The following 2014-
2015 earthworks season, excavation of the elevated plateau was undertaken in the southeast of
Stage 3G and additional filling was placed in the north and eastern extent. Combined cut/fill contours
of the works completed are shown on Figure 2.

Stage H comprised a sloping terrace on the edge of the plateau before earthworks proceeded,
dipping from approximately RL 59m in the western extents to approximately RL 49m in the east.
During the 2014 to 2015 earthworks season, filling commenced over much of Stage 3H, with the
exception of minor cut in the north-western and south-western extents.

Lots 236 to 239 within Stage 3D originally comprised of steeply sloping ground over much of the lots,
dipping in a southeast and western direction where a deeply incised gully extended into the lots.
Earthworks commenced in this area with the placement of fill over Lots 237 to 239 during the 2007 to
2008 earthworks season, followed by unsupervised filling thereafter, likely between 2010 and 2012
and discussed later in this report. Cut/fill contours are shown on Figure 4. The 2012 ground surface
is shown on Figure 5. Further earthworks were completed during the 2014-2015 work season, with
cut/fill contours for the 2014-2015 earthworks also shown on Figure 5.

Construction of a cantilever timber pole retaining wall was completed in 2017 adjacent to the northern
perimeter of Stage 3G. Additionally in 2016, a stormwater pipe was thrust beneath the slope to the
east of Stage 3H to an outlet structure above the stream in the valley below. The location of the
stormwater pipe and indicative location of the retaining wall is shown on Figure 3.

Civil infrastructure for these stages and lots of the subdivision was installed in 2015 and 2016. The
finished ground surface is shown on Figures 3 and 6.

Coffey Services (NZ) Ltd
GENZTAUC13086AP-AK



The Lakes Stages 3G, 3H & Lots 236-239 (Stage D) — Geotechnical Completion Report

3. RELATED REPORTS

The following documents were prepared prior to or during the design and development of Stages 3G,
3H & Lots 236-239 (Stage D):

1. ‘Pyes Pa West Urbanisation Development, Tauranga — Geotechnical Assessment Report’,
report prepared by S&L Consultants Ltd (Ref: 16944, dated October 2003).

2. ‘Geotechnical Investigation Report for the Lakes Subdivision — Stage 3 (Phase 1) at Pyes Pa,
Tauranga’, report prepared by Coffey (Ref: GENZTAUC13086AF-AA, dated 29 April 2013).

3. ‘Geotechnical Investigation Report for the Lakes Subdivision — Stage 3 Zone 2 at Pyes Pa,
Tauranga’, report prepared by Coffey (Ref: GENZTAUC13086AK-AC, dated 7 April 2014).

4. ‘The Lakes Subdivision Stage 3 Zone 1 Earthworks Completion Report’, report prepared by
Coffey (Ref: GENZTAUC13086AF-AE, dated 15 August 2014).

5. ‘The Lakes Stage 3 - Zone 3, Geotechnical Investigation Report (Addendum 1)’, report
prepared by Coffey (Ref: GENZTAUC13086AQ-AB, dated 10 July 2015).

6. ‘Building Restriction Lines above Western Slope and Collector Road, The Lakes Subdivision
Stage 3 — Zone 2’, memo prepared by Coffey (Ref: GENZTAUC13086AQ-AC, dated 25
August 2015).

7. ‘Retaining Wall Design Report for Stage 3G The Lakes, The Lakes Subdivision, Tauriko’,
report prepared by Coffey (Ref: GENZTAUC13086AB-AB, dated 16 June 2016).

Key conclusions of the main documents are summarised below.

3.1. Geotechnical Assessments

The original geotechnical assessment for the Lakes subdivision was completed by S&L Consultants
Ltd and contained an overview of geotechnical conditions for the entire Lakes project. The report
concluded that the site was generally adequate for subdivision and residential development, subject
to appropriate design and construction.

Subsequent geotechnical investigation reports by Coffey in April 2013 and April 2014 summarised
additional investigations that were completed to specifically assess the Stage 3 area. These
investigations generally confirmed the S&L conclusion that the site was adequate for subdivision.

3.2. Earthworks Completion Report

The August 2014 Earthworks Completion Report (ECR) concluded that the bulk earthworks
undertaken in 2007-2008 and 2013-2014 were generally completed in accordance with the relevant
standards and guidelines including NZS 4431 (Code of Practice for Earth Fill for Residential
Development) and the Tauranga City Council Infrastructure Development Code (TCC IDC). The
report did however identify several areas that needed to be re-visited in this GCR. These were:

1. Some of the fill materials placed towards the end of the 2013-2014 season did not pass the
required Nuclear Density Meter (NDM) tests. The failed tests were attributed to the highly
variable source materials being used (silts, sands and clays) which resulted in fills that could
not be easily assessed with a NDM. It was therefore decided that the affected fill would be re-
tested using hand-auger boreholes with undrained shear strength measurements and/or
Dynamic Cone Penetrometer (DCP) testing as appropriate for the individual soils.

2. The ECR also commented on the presence of undocumented filling that was encountered
during excavations in 2013 within lots 238 & 239 and elsewhere within the Lakes
development. This filling is understood to have been placed between 2010 and 2012, when

Coffey Services (NZ) Ltd
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The Lakes Stages 3G, 3H & Lots 236-239 (Stage D) — Geotechnical Completion Report

works on site were not closely managed by either Grasshopper Farms Ltd or The Lakes
(2012) Ltd.

3. Finally, the ECR recommended that the stability of the eastern slope should be reassessed in
the GCR and an appropriate Building Restriction Line (BRL) be defined for lots along the crest
of this slope.

These issues are addressed in the following sections of this report.

The ECR also referred to the presence of subsurface erosion features (‘tomos’) found in other stages
of the Lakes Subdivision, indicating soils below the plateau may be subject to erosion and scouring.
While ‘tomos’ have not been observed within these subject Stages and Lots, it is possible erosional
features may be encountered during construction on these lots.

4. INVESTIGATIONS COMPLETED

Geotechnical investigations have been undertaken on this and adjacent sites during each stage of the
Lakes subdivision’s design and construction. The investigations used for this report are listed below.
Logs of each investigation are included in Appendix C.

e Three test pits excavated in 2012 within or near Stage 3G to maximum depths of up to 5m to
assess shallow ground conditions before the 2013-2014 work season (Coffey, TP0O7—TP09 on
Figure 1);

¢ One Cone Penetrometer Test (CPT) to a depth of approximately 13 meters below the existing
ground level using a truck mounted rig supplied by Geotech Drilling Limited (Coffey, CPT314
on Figure 1);

¢ One machine borehole drilled to a depth of approximately 20.0m. Standard Penetration Tests
(SPT) were carried out at 1.5m intervals (Coffey, MH301 on Figure 1);

e Two flight-auger machine boreholes drilled to a maximum depth of 20.0m within Stage 3H.
SPT tests were conducted at specific depths within these boreholes to provide strength
estimates and relatively undisturbed samples of key lithologies encountered (Coffey, CFA04
& CFAOQS on Figure 1).

On completion of the bulk earthworks in 2016, Coffey drilled a total of 50 hand-auger boreholes to
target depths of 2m or 2.5m (and in some cases, up to 5m depth) on approximately every second lot
to confirm finished subgrade conditions. The location of each borehole is shown on Figures 3 & 6.
Although labels are not shown on the plan, the boreholes are numbered according to the relevant lot
number. For example, the hand auger borehole on Lot 413 in Stage 3G is referred to as HAL413.
Logs of these boreholes are included in Appendix D.

5. OVERVIEW OF GEOLOGICAL CONDITIONS

The subject areas of Stage 3G and Lots 236 to 239 within Stage 3D are located on an elevated,
gently sloping plateau. Below the topsoil layer, the pre-development soil profile across this plateau
comprised of volcanic ashes including the Hamilton Ash and Rotoehu Ash. This ash sequence is
common throughout the Tauranga area. At this location the volcanic ashes overlie ancient alluvial
deposits of the Matua Sub-Group and weakly cemented pumice sands of the Te Ranga Ignimbrite.

Stage 3H is located on a gently to moderately sloping terrace formed from ancient alluvial deposits of
the Matua Subgroup.

Excavations during the 2013-2015 period reduced the thickness of the volcanic ashes across the
southeast of the Stage 3G plateau by up to 7m. The subsoils below many of the finished lots therefore
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comprise volcanic ash silts but in some areas excavations have penetrated through the ash layers
and the finished lots are underlain by variable Matua Sub-Group soils. These include silts, sands and
clays which can be highly sensitive to reworking. Areas underlain by fill are discussed in Section 6.2.

6. EARTHWORKS OPERATIONS
6.1. Plant

Earthworks during the 2007-2008 season were completed by Bob Hicks Earthmovers Ltd. The
contractor for the 2013-2014 and 2014-2015 seasons was JMC Civil Construction Ltd.

The main items of plant used during each of the bulk earthworks phase comprised Terex motor-
scrapers and bulldozer or tractor towed ’scoops', hydraulic excavators, bulldozers, articulated all-
terrain dump trucks (ADT’s) and sheep’s-foot rollers.

6.2. Construction Programme

6.2.1. 2007 - 2012

Under ownership of Grasshopper Farms Ltd, earthworks during this period included excavations of up
to 1m depth over Lot 237 (Stage D) as shown on Figure 4. Filling took place over Lots 237 to 239
(Stage D), however as cut & fill contours for this period are not available, fill contours were calculated
by HGCL (Harrison Grierson Consultants Ltd) by subtracting the original ground surface (surveyed in
2007) from a survey completed by HGCL in 2012. This resulted in indicated fill depths of up to 11m
across the lots.

Excavations in the filling in Lots 237 to 239 encountered soils that consisted of highly sensitive silts
and clays with a relatively high moisture content and low undrained shear strength. Based on a series
of unlogged test pits within the fill, it was considered that the non-engineered filling could remain in
place provided that later fill in these areas was placed appropriately and that static settlements were
monitored and reviewed prior to issue of the GCR. This later filling is discussed in more detail below.

No cut or fill took place over Stages 3GH during 2007 to 2012.

6.2.2. 2013 -2014 & 2014 — 2015 Earthworks Seasons

In 2012 ownership of the Lakes subdivision passed from Grasshopper Farms Ltd to The Lakes (2012)
Ltd. During this period the remaining earthworks were completed to form the current ground surface.

Earthworks during the 2013-14 and 2014-15 summers included excavations of up to 7m depth on the
main plateau of Stage 3G and 1m cuts in the north and south of Stage 3H, as shown on Figure 2.

Excavated material was used for filling up to approximately 2m deep in the northern portion of Stage
3G during both summer periods, and up to 4m deep along the eastern boundary of Stage 3G and
over much of Stage 3H during the 2014-15 season.

Further cut and fill was undertaken over Lots 236 to 239 of Stage D. Lot 236 and 237 underwent cut
of up to 1m and all of the lots had fill placed to varying depths, with filling of up to 8m deep in places
as shown on Figure 5.
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7. QUALITY CONTROL

7.1. Site Preparation Observations

During 2013-2014 and 2014-2015, Coffey undertook regular observations of fill areas to ensure
topsoil, vegetation or unsuitable materials had been removed before filling.

7.2. Fill Control

As mentioned previously, filling placed over Lots 237 to 239 of Stage 3D during 2007-2012 was not
tested or certified by Coffey and no other records or test results have been located.

For Stages 3GH and Lots 236 to 239 of Stage 3D in the 2013-2014 and 2014-2015 seasons, Nuclear
Density Meter (NDM), laboratory moisture content and undrained shear strength tests were carried
out by Geotechnics & Fulton Hogan on behalf of JMC Limited. The locations of the tests completed
are shown on Figure 2 and 5.

In cases where of the above tests recorded low undrained shear strengths, retests were undertaken
to assess the ground conditions and fill strength, either as additional NDM tests or subsequent hand-
auger boreholes in close proximity to the original test.

7.2.1. Compaction Control Criteria

The compaction control criteria for this project were specified using the ‘minimum allowable shear
strength and maximum allowable air voids’ method as defined below:

¢ Air voids percentage (defined in NZS 4402:1986 and as measured by NDM) targeting an average
value less than 10% over any 10 consecutive tests and maximum single value no greater than
12%.

¢ Undrained shear strength measured by hand held shear vane calibrated using the NZGS 2001
method. A single undrained shear strength ‘test’ was defined as the average of four individual
shear vane readings at each NDM location. The target test values were an average value greater
than 150kPa and minimum single value no less than 140kPa.

The hand-auger boreholes drilled to re-test filling used field shear vane measurements with the same
target result as above.

7.2.2. Test Results

Summary tables showing the results of the laboratory fill tests for bulk earthworks at Stages 3G, 3H &
Lots 236-239 (Stage D) are included in Appendix E and the locations of the tests are shown on
Figures 2 and 5. The majority of tests met or exceeded the compaction control criteria given above.
Failed tests are shown in red on the relevant figures.

Three tests during the 2013-2014 season did not meet the required values, with test numbers A-05,
A-12, and A-41 being deemed to have failed due to low undrained shear strength readings. The fill
surrounding these tests were either reworked or retested with hand-auger boreholes at a later date
(passing thereafter), indicating the failed result was either due to an incorrect test value or an isolated
pocket of filling.

During the 2014-2005 season, three tests being B-01, B-05 and B-13 initially failed due to low
undrained shear strength readings but were retested and subsequently passed. As these tests were
superseded by later testing, the tests are not showing as failed results on the site plan.
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Two further tests, B-08 and B-09, failed due to low undrained shear strength readings and were
retested with hand-auger boreholes at a later date, again with passing results indicating the failed
tests were either due to an incorrect test value or an isolated pocket of filling.

8. ENGINEERING EVALUATION AND
RECOMMENDATIONS

8.1. Fill Quality

Based on the appended earth fill quality control test data and reliance on the diligence of the bulk
earthworks contractor at times when engineering staff were not present on site, results indicate that
the compaction control criteria were generally met during the bulk earthworks periods in 2013-2014
and 2014-2015.

8.2. Static Settlement

The majority of the area, specifically Stage 3G, was either located in zones of cut or received evenly
distributed filling over volcanic ashes with soils not expected to be subject to significant settlement.
Static settlements were therefore not monitored in Stage 3G.

However, Stage 3H and Lots 236-239 (Stage D) received up to 4m and 8m of fill material respectively
during the 2013-14 season. Settlement monitoring points were therefore installed in these areas.
The monitoring pins consisted of steel rods attached to plates installed at the base of the filling. The
data from these pins are presented graphically in Appendix F and settlement marker locations shown
on Figures 2 and 6 for Stage 3H and Lots 236-239 (Stage D) respectively.

8.2.1. Stage 3H

Static settlements below the 2014 filling were monitored at two locations shown as SM26 and SM27
on Figure 2. Measured settlements were 205mm and 390mm for SM26 and SM27.

The data show the majority of consolidation settlement below the filling occurred within 2 to 3 months
of earthworks being completed. Thereafter, settlement entered a long term ‘creep’ phase.
Extrapolating the data out for a period of 50 years indicated that lots in this area may be affected by
up to 100mm of future creep settlement over the assumed life of the proposed dwellings. However,
differential settlements within the affected lots would be expected to be within the allowable range
recommended by MBIE (i.e. 25mm/6m length), provided additional fill does not exceed 0.6m.

8.2.2. Lots 236-239 (Stage D)

Static settlements were monitored over Lots 236-239 during and after the 2013-2014 and 2014-2015
work seasons.

Three settlement markers were installed, SM15, SM28, and SM28A as shown on Figure 6, however
only SM28 remained functional during the whole monitoring period as the other two markers were
either damaged or moved during fill placement.

In regards to SM28, monitoring from April 2015 to August 2016 indicated the filling had induced static
settlements of 68mm and that settlement was ongoing. Extrapolating the data out for 50 years
indicated long-term settlement may exceed 60mm, with a high likelihood of excessive differential
settlement beneath the building platforms.

The area was therefore pre-loaded with 2m of topsoil in April 2016 as shown in Figure 6. Continuing
monitoring indicated this pre-load induced an additional settlement of up to 47mm. Following the
completion of monitoring in August 2016, the pre-load was removed.
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Following preloading we consider that the potential for future static settlements beneath these lots has
been reduced, and long term differential settlements would be expected to be within accepted limits,
provided additional fill does not exceed 1.0m.

8.2.3. Fill Development Restrictions

To reduce possible future settlements, any additional filling the lots listed below should not exceed the
following depths without the approval of the TCC Category 1 or 2 Geo-Professional:

e 1.0m for lots 236-239

e 0.6m for lots 495-502

8.3. Slope Stability

While the maijority of proposed lots within Stage 3G are located on gently sloping ground, the lots
within this stage adjacent to the eastern perimeter and all lots within Stage 3H are located above a
steeper slope. Lots 236-239 are also positioned above steeper slopes to the east and south of the lot
boundaries.

8.3.1. Lots 413, 458, 460 and 493-503

The adjacent slope below the plateau exhibited a few areas of instability. Colluvial soils were
encountered in hand auger boreholes and test pits in this area and topographic evidence also
suggested that this slope has been affected by larger scale ancient instability.

Stability analyses of this slope noted that values were generally less than required by the IDC for
residential development and indicated that further instability may occur on this slope in the future
during extreme rainfall events or under seismic loads.

As the slope is insufficiently stable for residential development, the lots are subject to a building
restriction line (BRL) as shown on Figure 3. The BRL has been defined by either projecting a 1V:2.5H
line from the toe of the steepest adjacent slope, or by measuring 15m back from the slope crest,
whichever is smaller. The proposed setback distance is considered adequate for the residential
development in this area.

8.3.2. Lots 236-239 (Stage 3D)

Slopes adjacent to Lots 236-237 have been engineered with a gradient of 1V:2.5H for which this
gradient is considered to be an adequately stable slope angle for Tauranga soils. However, this does
not allow for surcharge from residential buildings or fill and therefore a BRL has been placed on these
lots, setback 3-5m from the slope crest as shown on Figure 6.

The slope south of lots 237-239 have been engineered with a gradient of 1V:3H and therefore are
adequate for residential development without a BRL.

8.3.3. Slope Development Restrictions

For lots 236-237, 413, 458, 460 and 493-503, it should be understood that the inclusion of a BRL on a
lot does not specifically preclude development beyond the restriction line. However, any development
between the BRL and slope will require specific geotechnical input and may need additional slope
protection works such as retaining walls, deepened foundations, etc. The following restrictions are
recommended for these lots:

e Any part of a dwelling or structure which extends beyond the BRL must be reviewed and
approved by a TCC Category 1 Geo-Professional prior to the building consent application. A
geotechnical report must be provided including the specific design of any mitigation works
proposed.
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e Any filling between the BRL and slope must be reviewed and approved by a TCC Category 1
Geo-Professional with a report to be provided to Council before work begins.

e Stormwater from any paved or impermeable surfaces including roofs and driveways on these
lots must be collected and piped to the site’s stormwater system. Stormwater must not be
disposed via ground soakage on these lots and any concentration of runoff over the slope
must be avoided.

8.4. Stage 3G Retaining Wall

The construction of the timber pole retaining wall along the northern boundary of Stage 3G was
observed by Coffey. This included regular site visits to confirm borehole and post dimensions and
ground conditions along the wall alignment as specified in the retaining wall design report.

Based on our observations we consider the wall has been built in accordance with the design. A
separate certification letter has been provided for the wall, a copy of which is included in Appendix G.

8.4.1. Retaining Wall BRL

As the wall has not been designed for additional surcharge loads, a BRL has been defined with a
setback distance equal to the height of the wall. The BRL has been assigned to lots 441, 442, 444 to
455, 457 and 458 within Stage 3G as shown on Figure 3.

8.4.2. Retaining Wall Development Restrictions

Specifically for lots 441, 442, 444 to 455, 457 and 458, in regards to the BRL adjacent to the Stage
3G retaining wall, the following restrictions are recommended:

e Any part of a dwelling or structure which extends beyond the BRL must be reviewed and
approved by a TCC Category 1 or 2 Geo-Professional prior to the building consent
application. A geotechnical report must be provided including the specific design of any

mitigation works proposed. Specific design may include, deepened foundations past the 45°
zone of influence from the toe of the retaining wall.

¢ Nofilling is to take place between the BRL and crest of wall without review and approval by a
TCC Category 1 or 2 Geo-Professional. Due to the height of the existing retaining wall, any
additional filling or retaining structures above the wall and within the BRL may require a
Resource Consent.

e Stormwater from any paved or impermeable surfaces including roofs and driveways on these
lots must be collected and piped to the site’s stormwater system and not allowed to flow over
the the retaining wall.

8.5. Stage 3H Stormwater Pipe Line

As mentioned in Section 2, a stormwater pipeline was horizontally drilled or ‘thrust’ beneath the slope
to the east of Stage 3H as part of the civil infrastructure installation in 2016. The pipeline was
designed by Harrison Grierson Consultants Ltd. Coffey provided advice regarding the pipeline
alignment and recommended the pipe was installed at least 3.0m below existing ground level to
reduce the risk of damage in the event of slope failure

A copy of Harrison Grierson’s design drawings for the pipeline is included in Appendix G. Based on
our observations during drilling and as-built survey information from Harrison Grierson, we consider
the pipeline has been installed along an appropriate alignment. The survey data indicate the pipe is at
least 3.0m deep below the existing ground surface as recommended.
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8.6. Foundation Design & Bearing Capacity

The lots within Stage 3G and Lots 236-239 (Stage D) are underlain by either engineered fill or natural
soils that meet or exceed the conditions for ‘good ground’ as defined by NZS 3604. Dwellings on
these sites may therefore be supported on standard shallow foundations designed for a geotechnical
ultimate bearing capacity of 300kPa.

Lots 493 to 503 within Stage 3H also meet or exceed the conditions for ‘good ground’ as defined by
NZS 3604. However, as the lots are moderately steeply sloping, development on these lots may
require deep excavation to form a level building platform. We recommend that whenever the
proposed depth of excavation exceeds 1.5m, additional investigation should be undertaken by a TCC
Category 1 or 2 Geo-Professional at the design/building consent stage to confirm soil conditions
below the proposed foundations. A consent notice to this effect should be added to the affected lots
(see Form G3, Appendix B).

It should be understood that due to the volcanic nature of the natural soils on this site, it is possible
that local soil conditions may vary from those discussed above. Some soils observed onsite are also
potentially prone to sub-surface erosion (e.g. ‘tomos). It is therefore important that any potentially soft
or unsuitable soils encountered in the foundation excavations are brought to the attention of a
geotechnical professional.

8.7. Stormwater Management

To further reduce the potential for surface and sub-surface erosion, all stormwater from impervious
areas within the development will need to be carefully collected and piped to a safe disposal point or
to the reticulated network. Particular care should be taken to avoid areas of ponded stormwater or
concentrated flows around and under buildings or structures.

9. CONCLUSION

Based on the observations and investigations presented in this report and with reliance on the
diligence of the earthworks contractors, it is concluded that the earthworks and subdivision of Stages
3GH and Lots 236-239 of Stage 3D have been completed in general accordance with previous
recommendations and current Tauranga City Council Infrastructure Development Code.

This report presents site-specific recommendations including Building Restriction Lines (BRLs) on
some lots located above steeper slopes or adjacent to retaining walls. Provided these
recommendations are followed and prudent development practices are adopted, it is considered that
the finished lots are at low risk of erosion, falling debris, subsidence, inundation or liquefaction and
these sites are therefore adequate for residential development without the need for Section 72
restrictions under the New Zealand Building Act.

Development outside the BRL (i.e. between the restriction line and the slope/retaining wall) is subject
to further geotechnical input per Sections 8.3.3 and 8.4.2 of this report. The placement of additional
filling is also restricted on some lots as per Section 8.2.3. The need for a Section 72 restriction on
affected lots may therefore need to be re-assessed at the building consent stage.

10. LIMITATIONS

This report has been prepared solely for the use of the client, The Lakes (2012) Limited, their
professional advisers and the relevant Territorial Authorities in relation to the specific project
described herein. No liability is accepted in respect of its use for any other purpose or by any other
person or entity. All future owners of this property should seek professional geotechnical advice to
satisfy themselves as to its ongoing suitability for their intended use.
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The opinions, recommendations and comments given in this report result from the application of
normal methods of site investigation. As the post construction factual evidence has been obtained
solely from boreholes and test pits, which by their nature only provide information about a relatively
small volume of subsoils, there may be special conditions pertaining to this site which have not been
disclosed by the investigation and which have not been taken into account in the report.

For and on behalf of Coffey

Report Prepared By:

D B CULLEN
Engineering Geologist

Report Reviewed By:

D SULLIVAN

Principal Geotechnical Engineer

BSc, MBA, CE (Calif.), MIPENZ, CPEng, TCC Category 1 Geotechnical Engineer
CPEng No. 1025183

Geotechnical Suitability Statement Signed By:

R TELFORD
TCC Category 2 Geotechnical Engineer

Coffey Services (NZ) Ltd
GENZTAUC13086AP-AK



i
=

¢ | TOd- mcmw_m }
dipsey ol El)
(@oot J) 30e|dad) W
[EEVEETEE T _ﬁ:nu_.d.; (=] 5 " E:E._..__E mm 2'T @ HMM_UW_ EDMH
iy A 002205 dd - ) _ / 2 m_w,._.ﬁ.ammdmﬁ
118694 10 U pasudwo) S00T : mﬂf [ o -
> < —— |||I|J|r..||||| ‘m.wwr — — Moy &.Dbm.h d21emiLIo)g using
18941§S euleied0 mL RISl L e ———e = e ) R
; : i £/21 34sS 303 4 I POST - =emarsem Fuipspg | |2
00Z£0S dd LET 107 Py L ¢ v
J0 upqns peasodoid ..ﬁ__am annedlpu) 38 £ 002408 dd
aniL === ,u\-ﬁ. =_ .__ =" 52 B
it e S G _ | —(&_ O -Hoq hm_| dm W-H W m m m N
L I C T PR T —_— MW —_—
S5 LLOMEL F m S Ig
T S R ) w _.W [ —— |m_ I — * m. = m m_- 'amalal) auepiodde U) pansst aq a)3f} jo sa3ealiuad |enpiapul 1
ey i TNk ‘Fad (G ua 201 | f (C3am [ N n. T a = PUE UDBJaY Z PUE T 5107 10 SI3UMO a3 Ag saleys Jallenb auo
SUANNY L - SUEINIDN - SHOAINHNS —.;” i %&o i w.. mn._. - m pEpInpUn oy 0 se piay 24 (ssadde edan) 00ZL0S 40 ££630738YL
QLT SINVIINSNOD T S " | N M
Aty e Ty s _m__ _ | 2 a £ a ‘3|MaJaY} 9IUEPIOIIE U} PANSSI A 3|IM] JO SIJRIYY|1IBD |
i e g =) [ENpIA|pUI pue UOR13Y 7 pUB T 5307 JO siaumo ay) Ag saleys ey
m & ra— _ﬂ“ 3 7 DONhom n_ D 3O papIApun om) 01 se pjaly aq (sseaoe (efeq) uoaiay £ 307184
== &
& s 8ed
(a5 TH THET WE 320 WiEL0 22 L@ & i sUolipuUoO) Uoljewes|ewy 5
oyl 96T ) e, asodoy
PINMON 1y sullal Ly sleslEa 1 3 N\w AW E ¢ “an1joU JuasLiod Bullsixa e 0} 333[qns aJe g puE J sealy
lt. =T Pt dIMS pasododgd !
& _ W
__ __ _ | | E: uoaiay uoasay |
I ,_r. c.,. __ udo Mk pesodiid » p 1307 7107 d 1eAN R B8emBes Ujeig o3 WE
[ = uueg S pesodald o
prpm— 1] ___._»mu__ﬂ:_ el | & .r% uoaiay HOE] ¥ JB1epn 8 28emas uielqg 01 1YY
[T/EQ| walp i panssy | L ._ [/ _ F. & ml.l__ e < 1107 £107 a
£1/30] Wasuoy 104 panssi| 7 i | | __ . o | N.O __ I_._l _ i - s = AL 5 5 “MPREea
sl 2 el WS/ < 7 z9isien | E10 Y | umem Asauod o1 1 ‘MOY
_ = = I_..I.m.ﬂ. & & ‘ua) 'wiag | ual alas | umoys asoding i
w =S 3 Qm L
1 | T
f | ey & z«@w@r sjuawase] pasodold
& __ G 1__ 107 ss9mY — _y
@ \3 —L :
; = | ooNBm dd €6 7, e o g
=y If @ e. o ,v Yo %y e 2 BET - Hd Sunisixg
e i = . (-4 /
> o IS & g —] i
] & ﬁu % o % & o _.‘.I.||r e e i s, e B
- L Sad S 09177 NN @OST —Jatemanseps Tupsing
ooz IETE h“_ M:MMMM& En_..umE ® 1218\ SegNamo g Imc_“_mm_w 913 ]
AlC AT Em MOY Bunsixy : |
i o — — = Iﬂ N . — —— =
a 1B — HY0Y POOE - Jmemiluois Jupsivg. |
exdlain |
‘asodind TR0 Janep upspaifs P9°08 11
' | 81
42y ol e )| 00ZL0S dd HNMS T i et e o) | [ nwws B !
1wswadeue |y 2a1nosay| Q€7 Yaual ssaalas Uowlition ! 1300 8 B3PI, 00'ET - Pa|eas
241 JO g8 UoNIas jo |
sasadind ay) Joj paledasd Hmmn_u.m m—.__ m“_.mv_o A
uaaq sey ueyd siy v m.ﬂ.—“._wm._w n_Q [ o
‘Aamins oy 1a8lgrs
pue Ajuo ;relWixoidde mMN
| 348 suoisUaLIp pue sealy . _ T I z I s - . - _ !
C c - = - L B i
por et B pmrerdbyy  Adsp B-a) LI PRRER) ..J,u/ \..46

riEg ALELT 1Y o | s | e | SET Bl 13315 EIMETEND - SR MTA Bj|SE - G081 LAEsEE - 0UETEEEETE - DoaTTY

LT0Tfenforpaeid - Bup T ey




Pt ey b e, B L

T - SUIKEN] | SIS

QLT SINYLINENGD T S

LF'9E TH
o pasy s Bieg

= =
it 3 Iy Tusemmry
Mg, Mprrmg
5 = =
i3 : £
= £ &)
= = =
= Lo et

YR LD




SE.

Okataina
Street

Fxisting Water Conneetinn

Lot 235
DP 494113

Lot 238
DP 507200

SSRE 149210
(28

— 1R

SWNH U100

35RE L
5WI—

Lot 236
DP 507200

Retnitting Well

Lot 1

Refusing Wl

Note:

Coordinalas I larms of
Bay of Planty 2000 Cireil
‘| Elevalians are in terms af
TCC BM 1341

RL- 5647

Maturiki Datum

Wastewaler connections
and lalsrals are uPYC
SMN1B

"l 2500 Dry Riser walzr
panneckion

MDPE PN 12.5

M Stormwaler connectiona
and lalorals am uPVG
SN1G

| Watar Maler WBX 1is
20mm Sensus CE20M,
Serial # 17M 1560444,
Manifeld Type - Acufle
Meler Sze - 20mm

[ Manufachirer - Sensus
Model - 520

Lot 1005
DP 507200 { S
5 & L CONSULTANTS LTD
ELRVITORS  TNTNEERS  PLANNEES
' W ke T Sliret, W S, e Tedant
T dem PN P 00T S
g s
it i b e
P
Northing | Dasting | Code a3 <
TOOAZH O3 | 3ARAHL LD [ BWT ]
79947902 | 368820 42 | 95C | Lakes Homes Ltd
TORAZA, 93 [ IGRAFF AR [ CT | |
799445 31 | 36R8109.90 | WEX 1 18 Okatania Slresl, Tha Lases
799425.07 | 16883576 | S5RE 1
_':.'?Dd[!?..\? IGARISAS | BWRE2
799407.30 |368837.04 | SWE 2
TOU40.08 | 36EAI6.03 | 55RE2 Asbuilt Flan
T90407 54 | 36883732 | S8L 2
TO0ATE 4T [3GHEZS.60 [ SWTIT
n?_?’.hl} 33 |3AKM3STI | 8BS
T99407.41 |168534.95 | SWI2
TURI0M_14 [36KH3S.012 | 5512 "
- SS | 21809 - ABOY




PRODUCER STATEMENT - PS4 — CONSTRUCTION REVIEW

(Guidance notes on the use of this form are available upon request)

ISSUED BY: The Engineer Limited ......................cooouiiuuiuaeeee e
(Construction Review Firm)

TO:PaulMarsh ...

TO BE SUPPLIED TO: Tauranga City COUNCHl ..... .........cccoovvriii e
(Building Consent Authority)

IN RESPECT OF: Building foundation ground preparation construction investigation and certification
(Description of Building Work)

AT: 16 Okataina St, Lot 2
(Address)
The Lakes LOT 237.....ciiiiiiiiiiiii DP 507200...SO................

The Engineer Limited has been engaged by Paul Marsh

To provide[ 1CM1[x] CM2] CM3] CMA4[ ] CMS (engincering categories) or [Tobservation as per agreement with owner/developer

or |[x] other Construction Monitoring services
(Extent of Engagement)
in respect of clause(s) B1 Structure of the Building Code for the building work described in
documents relating to Building Consent NO. =...........oooiiiiiiiii e and those relating
to Building Consent Amendment(s) NOS. .......cooovieiiviiiiiiiiii e issued during

the course of the works. We may have sighted these Building Consents and the conditions of attached to them.
Authorised instructions / variations(s) NO. ........c..oouiiiii it (copies attached)

or by the attached Schedule [] have been issued during the course of the works.

On by the basis of [ Jthis [X] these review(s) and information supplied by the contractor during the course of the works
and on behalf of the firm undertaking this Construction Review, | believe on reasonable grounds thaf] Allx]Part
only of the building works have been completed in accordance with the relevant requirements of the Building Consent

and Building Consent Amendments identified above, with respect to Clause(s) B1 ....... of the Building Code. | also
believe on reasonable grounds that the persons who have undertaken this construction review have the necessary

competency to do so.

|, Bruce Cameron .................c....ccoooon..... T UPURS R am: [XICPEngNo. 173256....................

(Name of Construction Review Professional)

I hold the following qualifications: CPEng, BE, NZCE .............................

The Construction Review Firm issuing this statement holds a current policy of Professional Indemnity Insurance no less
than $200,000*.

SIGNED BY Bruce Cameron

Date:.... 5June 2018.........................

Note: This statement shall only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to the
Design Firm only. The total maximum amount of damages payable arising from this statement and all other statements provided to the Building
Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of
$200,000*,

This form is to accompany Forms 6 or 8 of the Building (Form) Regulations 2004 for the issue of a Code Compliance
Certificate.

PRODUCER STATEMENT PS4 October 2013




SITE INSPECTION RECORD

Job No: 18031964k

Date: / / é/l §

Job Name: jV\kagl\ - (6 Oka}(r\ a S”‘
Weather/Ground Conditions: (of 2

ITEM | Comments — Observations Action Required

Building requirements; SED / @

% Good Ground check. NZS3604 3.1.3.
Reasonable inquiry;

e Site observation of}
Site stripped

a) Buried services

b) Land slips/surface creep

¢) Uncertified fill

d) Buried topsoil/unsuitable soils

[N . u{\

o Confirmation of;
e) Specific testing
f) Immediate locality ok
g) GCR

SN

¢ Ground bearing > 100kPa (allowable) or 29)

e

Good Ground found. '

% SED requirements ? ;

DX &2 070

€20 / o QOO/ 6 Ok to proceed with
30 Sao0o construction

72Ye) / 4 3§ o ’{
240 o

(80 130/3

The Engineer Limited
PO Box 16 264
Tauranga 3147

Phone: 027 419 2568
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PRODUCER STATEMENT - PS4 - CONSTRUCTION REVIEW

(Guidance notes on the use of this form are available upon request)

ISSUED BY: The Engineer Limited ............................ccc.oouiniiiiiiiii oo oo
TO: PaulMarsh .......ccooooiii e

TO BE SUPPLIED TO: Tauranga City Council ..... .............cco.c.....coi
(Building Consent Authority)

IN RESPECT OF: Timber pole retaining wall construction investigation and certification
(Description of Building Work)

AT: 16 Okataina St, Lot 2
(Address)
The Lakes LOT 237, DP 507200...SO .................

The Engineer Limited has been engaged by Paul Marsh

To provide[ JCM1[{ CM2[J CM3] CM4A[JCM5 Engineering Categories) or [ observation as per agreement with owner/developer

or [x] other Construction Monitoring services

(Extent of Engagement)
in respect of clause(s) B1 Structure, B2 Durability of the Building Code for the building work described in
documents relating to Building Consent NO. =............c..ocuuiiiiiiieeieeee oo and those relating
to Building Consent Amendment(s) NOS. .............ccoociiiiiiiiiiineee oo issued during

the course of the works. We may have sighted these Building Consents and the conditions of attached to them.
Authorised instructions / variations(s) NO. ..............cooooiiiiiiiiios oo (copies attached)
or by the attached Schedule [] have been issued during the course of the works.

On by the basis of [ Jthis [X]these review(s) and information supplied by the contractor during the course of the works
and on behalf of the firm undertaking this Construction Review, | believe on reasonable grounds thaf] Alllx]Part

only of the building works have been completed in accordance with the relevant requirements of the Building Consent

and Building Consent Amendments identified above, with respect to Clause(s) B1,B2 ....... of the Building Code. | also
believe on reasonable grounds that the persons who have undertaken this construction review have the necessary

competency to do so.

|, Bruce Cameron .....................c..ccoeeeeeeeeeiseeee e am: CPEng No. 173256....................
(Name of Construction Review Professional)

I hold the following qualifications: CPEng, BE, NZCE ....................woo...

The Construction Review Firm issuing this statement holds a current policy of Professional Indemnity Insurance no less
than $200,000*.

"~ SIGNED BY Bruce Cameron

Date:... 5June 2018.........................

Note: This statement shall only be relied upon by the Building Consent Authority named above. Liability under this statement accrues to the
Design Firm only. The total maximum amount of damages payable arising from this statement and all other statements provided to the Building
Consent Authority in relation to this building work, whether in contract, tort or otherwise (including negligence), is limited to the sum of

$200,000*,

This form is to accompany Forms 6 or 8 of the Building (Form) Regulations 2004 for the issue of a Code Compliance
Certificate.

PRODUCER STATEMENT PS4 October 2013




SITE INSPECTION RECORD

Job No:
Date:

1803 AL

Time:

Job Name: /V\W\GL - (o+ 2,

Weather/Ground Conditions:

fé OJ'LCR’;‘QU\O\ 5’\ _

ITEM

Comments — Observations

?ML@\ p@)ﬁ&" ﬁ&‘f‘u\'\‘/\i

\'\Da\\g -

«-Leqy,/\ —@CDP Ileylavxvx NEM,IJW.

~TEC asfuajf\ '17/3/“3

-~~;QO¢M0&OJ\!0K\T - 0\/5\/’%~ -

" D(“O\wctﬁc— //Lc\\\f—
- &achv I~

-~ AT o -/LC’\S\ N

7~

Action Required

OK Jo /Oh:»(eé/"

The Engincer Limited
PO Box 16 264
Tauranga 3147

Phone: 027 419 2568
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Shuler, Lowry

From: Willy Bedford <willy. bedford@venturedevelopments.co.nz>
Sent: Wednesday, January 23, 2019 10:42 AM

To: Shuler, Lowry

Subject: Fwd: BC182234

Hi Lowry,

See below email thread with the Okataina RFI’s
Let me know if you need anything else.

Kind regards,

Willy Bedford = Marketing Consultant

D.647542 0101 « M. +64 211919800  W. www.venturedevelopments.co.nz
E. willy@venturedevelopments.co.nz

Begin forwarded message:

From: Nicole Holmes <nicole.holmes@venturedevelopments.co.nz>

Date: 10 January 2019 at 12:32:22 PM NZDT

To: Ben Graham <ben.graham@venturedevelopments.co.nz>, Willy Bedford

<willy.bedford @venturedevelopments.co.nz>, Allen Burr <allen.burr@venturedevelopments.co.nz>
Cc: Michelle Paddison <michelle@regionalchambers.co.nz>

Subject: FW: BC182234

FYI

Kind Regards

Nicole Holmes = Operations Assistant
D. 07 542 0114 » W. www.venturedevelopments.co.nz
E. nicole@venturedevelopments.co.nz

vy A .
DEVELOPMENTS

From: Simon Fitzpatrick <Simon.Fitzpatrick@tauranga.govt.nz>
Sent: Thursday, 10 January 2019 12:31 PM

To: Nicole Holmes <nicole.holmes@venturedevelopments.co.nz>
Subject: RE: BC182234

Hi Nicole



| have discussed the issue of the earthworks and unconsented walls on these lots with Council's legal
learn. They agree with me. These works were not part of the resource consent. Therefore, it will be up to
Venture to work though the issues below with the developer. These will still need to be completed for
CCC to be issued.

- BC182223, 18 Okataina St

Development Engineer requested for COA on upper wall.

- BC182234, 16 Okataina St
S37, RMA hold — Advise notes added.

1. Have the fill over the BRL assessed by a Cat 1 Geo-Professional. Carry out any remedial works
that this may require.

2. Have the areas of fill exceeding 1.0m, assessed by a Cat 1 Geo-Professional.
3. Have the retaining wall assessed by a Cat 1 Geo-Professional
4. Ensure the dwelling is no closer to the tap of the wall than the walls height at that location.
5. Remove the up to 0.7m of pumice sand fill from against the noise wall.
Cheers

Simon Fitzpatrick | Team Leadar. Land Develapmient Crginesring
Tauranga City Council | 07 577 7000 | 021 277 7302 | simon fitzpatrick@tauranga.govt nz | www tauranga govi nz

From: Nicole Holmes <nicole.holmes@venturedevelopments.co.nz>
Sent: Monday, 7 January 2019 9:46 a.m.

To: Simon Fitzpatrick <Simon.Fitzpatrick@tauranga.govt.nz>
Subject: BC182234

Hi Simon,
Happy New Year
Back onto this issue....did your legal team get anywhere with it?

Thanks

Kind Regards

Nicole Holmes « Operations Assistant
D. 07 542 0114 = W. www.venturedevelopments.co.nz
E. nicole@venturedevelopments.co.nz

M

VENTURE

EVELOPMENTS

The contents of this e-mail and any attachments is confidential and may be privileged and/or subject to copyright. Unauthorised use,
distribution ar copying of the contents is expressly prohibited. (Fyouare not the intended recipient, notify the sender immediately, delete the
emall and attachments and all copies from your system, and do not use, read, distribute, disclose or copy its contents. Violation of this notice
may be unlawful. Views expressed in this e-mail and attachments are those of the authar, and not necessarily those of Tauranga City

Council. Tauranga City Council does nol accept liability for any loss, damage or consequence arising from this email and/or attachments
contalning any virus, defect, data corruption or transmission error,

This email has been scrubbed for your protection by SMX. For more information visit smxemail.com
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96 Cameron Road

€>’ Tauranga

CO ey 3110 New Zealand
ATETRA TECH COMPANY t +64 7 571 6081
f: +64 7 571 6085

coffey.com

22 February 2019

Our ref: 773-TRGGE226846AB

Venture Developments Limited

Unit 1, 16 Ashley Place
Papamoa Beach, Papamoa 3118

Attention: Jarod Thorpe

Dear Jarod Thorpe ,

Addendum to Geotechnical Plan Review Report
Proposed Residence at 16 Okataina, The Lakes, Tauriko, Tauranga

1. Introduction

It is proposed to construct a single-storey residence at the property located at 16 Okataina Street in
The Lakes subdivision, Tauriko and legally described as Lot 2 DP 514907. Coffey Services (NZ)
Limited (Coffey) has previously conducted a geotechnical review of residential design plans and
supporting documentation for the proposed development, dated 9 February 2019.

As stated in the Geotechnical Plan Review, TCC has requested the following in relation to the
proposed development:

1. Have the fill over the BRL assessed by a Cat 1 Geo-Professional. Carry out any remedial
works that this may require.

Have the areas of fill exceeding 1.0m, assessed by a Cat 1 Geo-Professional.

Have the retaining wall assessed by a Cat 1 Geo-Professional.

Ensure the dwelling is no closer to the top of the wall than the walls height at that location.
Remove the up to 0.7m of pumice sand fill from against the noise wall.

aorwb

Based on the geotechnical plan review, in order to address the concerns raised by TCC and to
provide adequate support for the proposed development, the following measures were recommended:
= Install an appropriate drainage system behind the existing retaining wall;

»  Deepen foundations adjacent to the existing retaining wall by 400mm to account for
uncertainty of fill quality and retaining wall adequacy; and,

= Conduct confirmatory testing of fill compaction and quality.

Coffey Services (NZ) Limited 1
NZBN 9429033691923



Addendum to Geotechnical Plan Review Report
Proposed Residence at 16 Okataina, The Lakes, Tauriko, Tauranga

In accordance with the terms and conditions of the short-form agreement’ signed on 4 February 2019,
Coffey has completed the observations and testing recommended in the Geotechnical Plan Review.

This addendum report includes the results of testing, site observations and further recommendations,
and is intended to accompany the 9 February Geotechnical Plan Review report to be submitted in
support of the Building Consent application with Tauranga City Council (TCC).

2, Construction Testing and Observation

As recommended in the Geotechnical Plan Review, Coffey carried out confirmatory testing of the
constructed building platform subgrade soils on 13 February 2019. The results of this testing
indicated that fill within a couple metres of the retaining wall and beneath the south eastern corner of
the proposed building footprint had not been adequately compacted. On 15 February, further testing
was conducted to delineate the area of loose fill. In these areas, Scala penetrometer results of 1 to 4
blows per 100mm penetration were recorded to depths of 900m with lowest results at the surface and
base of filling. Scala results were most commonly 3 or less.

On 18 February 2019, loose fill material was removed from the area between the retaining wall and
approximately 1m inside of the southern house foundation line and the area within the south eastern
corner of the building. The recommended drainage was placed behind the wall comprising perforated
drainage pipe in drainage metal and wrapped in filter fabric. Existing fill was replaced in relatively thin
lifts and compacted with a vibratory roller. Additional import granular fill was required to reach
finished grade due to the additional compaction achieved within the fill.

Photo 1: Drainage pipe Photo 2: Drainage metal Photo 3: Filter fabric

On 19 February 2019, Coffey visited the site to observe and test the remediated areas of fill. At this
time, the granular material which had been deposited between the retaining wall and the boundary
fence had been removed. Within the remediated fill, Scala penetrometer results of 5 to 10 blows per
100mm penetration were recorded. Scala results were slightly lower than 5 blows per 100mm within
200mm to 300mm of the surface; however, lower penetration resistance this close to the surface
would be more a function of the dynamic nature of the test itself and the granular fill being unconfined.
Therefore, the fill is considered to be adequately compacted and suitable for foundation support.

1 “Short Form Agreement for Consultant Engagement’, ref: P226846, signed 4 February 2019.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846AB 2
22 February 2019



Addendum to Geotechnical Plan Review Report
Proposed Residence at 16 Okataina, The Lakes, Tauriko, Tauranga

Photo 4: Fill excavation Photo 5: Fill re-compaction Photo 6: Over wash removed

3. Revised Foundation Recommendations

It is common to recommend that building foundations maintain a distance equal to the height of the
wall so that foundation loads do not influence the wall. As noted in the Geotechnical Plan Review,
although a building may not influence an otherwise stable wall at this distance, a retaining wall that
fails could influence a building foundation at a greater distance. Due to the uncertainty of the site
works and wall construction, it was recommended that drainage be placed behind the wall as
discussed previously and that foundations within 2m of the wall be deepened by 400mm. The
deepening of foundations was largely to account for uncertainty in the overall quality of site
preparation.

With the over excavation of loose fill that was conducted and adequate re-compaction of the fill from
the retaining wall to within the building footprint, it is Coffey’s opinion that an adequate building
platform is present and that the risk of a retaining wall failure causing a loss of support to the
foundation subgrade soils at the proposed building location has been adequately mitigated.
Therefore, based on foundations being located a minimum distance from the back of the wall equal to
the retained height, it is no longer considered necessary to deepen foundations and standard rib-raft
type foundation in accordance with NZS3604:2011 may be used.

4, Conclusion

Remedial measures recommended in the Geotechnical Plan Review dated 9 February have been
carried out and testing of site subsoils including remediated structural fill indicates that a stable

building platform is now present offering adequate support for conventional shallow foundations
specifically designed for a nominal (ultimate) geotechnical bearing capacity of 300kPa or detailed in
accordance with NZS3604:2011.

The following sections summarise the resolution of the individual issues raised by TCC:

4.1. Have the fill over the BRL assessed by a Cat 1 Geo-Professional. Carry out any
remedial works that this may require.

An assessment of the impact of the quantity of filling over the BRL has been carried. Based on
Coffey’s site observations, assessment and the provided documentation, it appears that this filling is
unlikely to significantly decrease the stability of the eastern slope.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846AB 3
22 February 2019



Addendum to Geotechnical Plan Review Report
Proposed Residence at 16 Okataina, The Lakes, Tauriko, Tauranga

4.2. Have the areas of fill exceeding 1.0m, assessed by a Cat 1 Geo-Professional.

Based on Coffey’s observations of the site in its current state and the previous surcharging of the site,
it is unlikely that the approximately 1m of fill placed in the southern portion of the property would
significantly decrease the stability of the site or cause excessive settlement.

4.3. Have the retaining wall assessed by a Cat 1 Geo-Professional.

Based on a qualitative assessment of the features of the retaining wall that were easily visible and the
provided documentation, it was recommended in the Geotechnical Plan Review that additional
drainage be installed behind the wall. This drainage has now been installed. Based on the
installation of drainage, the remediation of filling between the wall and the proposed building
foundations, and the proposed distance of the residence from the wall, it is unlikely that the retaining
wall represents a significant risk to the stability of the site at the proposed building location.

4.4. Ensure the dwelling is no closer to the top of the wall than the walls height at
that location.

It appears that the development plans have located the building an adequate distance from the
retaining wall to satisfy this requirement. It is recommended that distance from the retaining wall be
verified during construction once foundation formwork has been placed but prior to concrete
placement.

4.5. Remove the up to 0.7m of pumice sand fill from against the noise wall.

Based on observations on 19 February, it appears that this fill has been removed.

5. Limitations

While this letter presents a summary of the geotechnical conditions for this area it does not provide a
complete discussion of geotechnical issues affecting the Lakes Stage 3D area or previous earthworks
undertaken on the site. It is therefore recommended that designers working on the new lots are also
familiar with the contents of the original Stage 3D GCR.

This letter has been prepared solely for the use of our client, their professional advisers and the
relevant territorial authorities in relation to the specific project described herein. No liability is accepted
in respect of its use for any other purpose or by any other person or entity. All future owners of this
property should seek professional geotechnical advice to satisfy themselves as to its on-going
suitability for their intended use.

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846AB 4
22 February 2019



Addendum to Geotechnical Plan Review Report

Proposed Residence at 16 Okataina, The Lakes, Tauriko, Tauranga

Please do not hesitate to contact the undersigned if you require any further information.

Regards,

Lowry Shuler

Senior Geotechnical Engineer

CPEnNng No. 1029886

TCC Category 2 Geotechnical Engineer

Attachments:

Test Location Plan
Hand Auger Bore Logs
Penetration Resistance Test Results

Coffey Services (NZ) Limited
Our ref: 773-TRGGE226846AB
22 February 2019

o Rl
Q4L

David Sullivan

Principal Geotechnical Engineer
CPEng No. 1025183

TCC Category 1 Geotechnical Engineer



g0z WBuidm s UBIsapsiny

B/60/8Z WOIW NMYYG  ¥dNE NITIV B QUVMILS AT13HLNIND  VONVANYL 'OM-NYL 'SIHYT 3HL 'LIFULS YNIVLYIO 9L Z06b1S dd ‘7 1O 908l 8O V-QM
520785 1193 k ‘

AMVGNNOS NO 3ONIH
HIEWLL JILSNOIY ONLLSIXT

9zlT
| 00L:L NVId3AlIS
vl DSOSy SNISHE

NOLLO3NNCO
¥ILVM WHOLS

2 INIOd
Gr0%8G ONILFIBIMAYG
ONINIVLIY g
| —— s/0'88:
R MMW.TM&% ONINIVLIY S0y Has
el | W ALY _ ‘
" VB 904 ) \
= 3 N\
i — AP NOILOANNGD S
. ¥IMIS =

ABVLINYS

“r Jﬁ_( aﬁr;.,,.fv

2 N0A® ‘
L 5.0'8S

0Z6'85:1N2
Gcees 44

ION3AIS3d MAN
d3isodoyd

NOILYANNOS OL ALINIXO¥d SS3SSY OL
"NOLLONYLSNOD O1 HOled

‘Q3WI4NOD 38 OL SNOLLYDOT 3did
3JLON

VIQIW ¥3L0dN0D ¥

NOLLYDINNWINGOTT3L U3V B ST
'ALIDRLOTT ASANOD QL LHDIN
IDVMES ¥ HIULVM NIVYA OL LHOIH

8 LN33sv3

NIYEA TANNYHD

5 G
J OLTIV4 08l4 4, LNIOd

ONILHSMAVA

HLvd MOTIH3A0
R:EN/TY
FOVHNS AIHSINGE

4 00065 193 je==p

SE0'65 193
b

/009 " 40,1
SNINIVLZY
30 doL

096'85 1193 -

G R ezl L9
(AINO SALLYDIAN])
AVMSAIHQ GISO0Nd

(WA
S Mognd W) =R 30 R ~ % Mlu,
A1dens IINN02 (q\u J @ e .mﬁ

Ot N vt 0 (moz/tofnl
W10 b)) vonamdwon - 2y
/g NS dha T @

%8L0P 39VY3AN0D FLIS
ZWL9ZsL *INId 1004 ONIaTing ONINIVLIY

‘DONIAVOTMONS|

NVID0 4O AUVNLSZ OL 3ONYISIO
“ANOZ NOISOHH0D

e/2/51 - wezyrie)) Gvoysay dIQ z ®
(av/t/ey) ﬁ<r~w\l b oy = @

ediL OL dN
Wwopos -

23aNOZ
3 ANOZ PAVNOHLEYI
HOIH INOZ aNIM|
LY < A2y

L0671S5dd € LOT

e
O
= SLINIWAOT3IAIA
S <
JUNLNIA

HNSS




coffey ?

g COF BOREHOLE: NON CORED + DCP 226846 16 OKATAINA ST GINT.GPJ <<DrawingFile>> 22/02/2019 11:50

CDF_0_9_06_LIBRARY.GLB rev:AR Lo

ATETRA TECH COMPANY Borehole ID. HAO01
E - - L H d sheet: 10f1
-
ngineering Log - Hand Auger broject no. 773-TRGGE226846
client: Venture Developments Limited date started: 13 Feb 2019
principal: date completed: 13 Feb 2019
project: 16 Okataina street, Pyes Pa logged by: ML
location: See attached site plan checked by: LS
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.: 2459
drilling information material substance
s =) 45 material description - ‘,7? structure and
o5 = samples & € o b1 o c §5 additional observations
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ATETRA TECH COMPANY Borehole ID. HA02
E . . L H d A sheet: 10of1
-
ngineering Log - Hand Auger broject no. 773-TRGGE226846
client: Venture Developments Limited date started: 13 Feb 2019
principal: date completed: 13 Feb 2019
project: 16 Okataina street, Pyes Pa logged by: ML
location: See attached site plan checked by: LS
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.: 2459
drilling information material substance
& . & material description - ‘,7? structure and
o5 K] samples & € o b1 N ) » o c §5 additional observations
TE| B _ | fieldtests | = o | €3 SOIL TYPE: plasticity or particle characteristic, 58| 8%
£ § 3 | £ £l £l 8|38 colour, secondary and minor components 335 | g2
° 5 a T = @ g | =5 25 | 58 3
ED | ol = [ia ° S} S @ £ o 32 | g88
P SAND: fine to coarse grained, white grey, DtoM|MDto| I I I'T PUMICE SAND FILL
} } } pumice sand with trace gravels. D } } } }
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(N h ([
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(N b ([
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(N 0.5 ([ —
(N ([
(N i ([
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(N | ([
(N [T I
IRRE: 1 BERN: AN
(N § [T [T
(ZH\E ] FETTERITTI
T P Clayey SILT: low to medium plasticity, M |vstto| | I 1T [TI111|suBDIVISION FILL
11 orange brown mottled brown. H [T
N 10 RERRIANEN 7
(N \/S >190 kPa FETITTTT
Il T RN
(N FETTLIITT
(N h FETTLIITT
(N FETTLIITT
1] b RN
(N FETTLIITT
(N E FETTLIITT
(N FETTLIITT
R VS >190 kPa 15 ErCR RN —
(N FETTLIITT
(N i FETTLIITT
(N FETTLIITT
(N | FETTLIITT
(N FETTLIITT
1] VS >190 kPa | \é( (RN
[ 1] Hand Auger HAO2 terminated at 1.8 m FEETIEEn
L1 ] Target depth PEEELETET]
(N FETTLIITT
(N FETTLIITT
I 20 EERRIRREN 7
1] RN
[l T FETTTTTT
(N FETTLIITT
(N h FETTLIITT
(N FETTLIITT
(N b FETTITTT
(N RN
(N B FETTLIITT
(N FETTLIITT
Ll NN TR
method support samples & field tests classif_ication_syl_nbol& consi y / relative d
AD  auger drilling* M mud N il B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger SO o resistance U##t  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D ry H hard
—t refusal :* stg;dard pelnetration tezt (SPT) \'>/I\/ wgtist \F/B friablle
* bit shown by suffix 10-Oct-12 water Nc gPT :/vi:ns]glied r:;:g;/ere S  saturated L ;Ioe'geoose
eg. ADIT ~|lovel on date shown VS vane shear; peak/remouded (kPa) Wp  plastic limit MD medium dense
B blank bit P— | water inflow P WI  liquid limit
T TC bit —lwater outiow R refusal . D dense
Vi V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HAO03
E . . L H d sheet: 10of1
-
roject no. -
ngineering Log - Hand Auger ! 773-TRGGE226846
client: Venture Developments Limited date started: 13 Feb 2019
principal: date completed: 13 Feb 2019
project: 16 Okataina street, Pyes Pa logged by: ML
location: See attached site plan checked by: LS
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.: 2459
drilling information material substance
s =) 45 material description - ‘,7? structure and
o5 = samples & € o b1 o c §5 additional observations
85 5 field tests | — = Q 23 SOIL TYPE: plasticity or particle characteristic, 59 39
E § S I E ﬁ s a -g colour, secondary and minor components 2T B2
Q5 Q © = I5) o 8 5, o5 | 5%
ED | ol = 4 © o C 0 £ o S L
F SAND: fine to coarse grained, grey white, D PUMICE SAND FILL
[ pumice sand.
[ T
[
[ 1
[
[ 1 - —
I Clayey SILT: low to medium plasticity, brown M |VStto SUBDIVISION FILL
L1 VS >190 kPal ] mottled orange brown and dark brown. H
[
] g 05— -
1] 8
[T 3 i
NERE:
£z o
113 i
[
1] VS >190 kPa i
[
[
[ ]
[
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[
[ T
} } } VS >190 kPa ]
[
—H
I Hand Auger HAO3 terminated at 1.3 m
L1 Target depth
[
[ 15— —
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method . support samples & field tests classif_ication _syl_'nbol& consi y / relative d
AD  auger drilling” M mud N nil B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger SO o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D ry H hard
—t i refusal N standard penetration test (SPT) M moist Fb friable
. , N* SPT - sample recovered W wet VL very loose
. bit shown by suffix v 10-Oct-12 water Nc SPT with solid cone S satu(ate_d_ L loose
g. ADIT level on date shown W lastic limit "
. ) VS vane shear; peak/remouded (kPa) p plastic limi MD medium dense
B blank bit P— | water inflow WI  liquid limit
T TC bit < i R refusal D dense
v V bit water outflow HB hammer bouncing VD very dense
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ATETRA TECH COMPANY Borehole ID. HA04
E . . L H d A sheet: 10of1
-
ngineering Log - Hand Auger broject no. 773-TRGGE226846
client: Venture Developments Limited date started: 13 Feb 2019
principal: date completed: 13 Feb 2019
project: 16 Okataina street, Pyes Pa logged by: ML
location: See attached site plan checked by: LS
position: Not Specified surface elevation: Not Specified angle from horizontal: 90° DCPid.:
drill model: Hand Auger drilling fluid: hole diameter : 50 mm vane id.: 2459
drilling information material substance
& o | & material description ~F vane DCP structure and
o5 K] samples & € o 5 B ) » o c §5 shear (blows/ additional observations
3T z field tests | —~ = Q 23 SOIL TYPE: plasticity or particle characteristic, 58 39 08’;‘;‘;’,?"" 100 mm)
£ § S I E £ s 2 e colour, secondary and minor components 23 32
[ols =% © — @ ® « S S5 ] (kPg)
E0 | _oo| 2 o © > S O E o 82 13888 | cow®
F SAND: fine to coarse grained, grey white, D FTTTTTTTTT T pUMICE SAND FILL
11 pumice sand. EREEEREN
[ 1] b RN
[ 1] RN
} } } Clayey SILT: low plasticity, brown mottled M } } } } : : : : : SUBDIVISION FILL
orange brown.
[ 1] b RN
[ 1] VS 82/ RN
1] 16 kPa — - ola [ [ |11
[ : Sandy SILT: low p]astlmty, brown, sand is St EERRIREEE VOLCANIC ASHES
fine to medium grained.
[ 1] 05 RN
[ 1] i FEEErEre
[T o i RN
R RN
[l 3 i RN
§z”‘§ RN
] s i RN
[ 1] RN
[ 1] ] RN
[ 1] RN
[ 1] VS 73/ LErrrrre
1] 1okFe 10 Silty CLAY: medium plasiciy, b PO
iR ty : ium plasticity, brown. RERRIEENE
[ 1] b RN
[ 1] RN
[ 1] b RN
[ 1] FEEErEre
1] b FEETfIrEn
[ 1] VS 98/ RN
] ] 24 kPa E RONNEENNRE!
[ 1] RN
L 15 EERREEIEE
I Hand Auger HA04 terminated at 1.5 m RN
I | Target depth EERRIRENR
[ 1] RN
[ 1] i RN
[ 1] RN
[ 1] i RN
[ 1] RN
[ 1] ] RN
[ 1] RN
[ 1] RN
I 20 EERRENRN
1] FEEEfTEEnd
1] ] EREREREN
[ 1] RN
[ 1] b RN
[ 1] RN
[ 1] b RN
[ 1] RN
[ 1] E RN
[ 1] RN
L Ll
method support samples & field tests classif_ication _syl_'nbol& [ y / relative d
AD  auger drilling* M mud N il B bulk disturbed sample soil description Vs very soft
AS  auger screwing* C casing D disturbed sample based on Unified S soft
HA  hand auger i E environmental sample Classification System F firm
W washbore penetration ss split spoon sample St stiff
HA  hand auger SO o resistance U##  undisturbed sample ##mm diameter moisture VSt very stiff
ranging to HP hand penetrometer (kPa) D ry H hard
N Smeemeten | e O
L o™ ¥ g, | Ne SPTwinsdcon S Sehuated !
B blank bit > } Vs vane shear; peak/remouded (kPa) Wp - plastic limit MD medium dense
) water inflow R refusal WI liquid limit D dense
T TC bit ——f| water outflow :
Vi V bit HB hammer bouncing VD very dense
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ATETRA TECH COMPANY

PENETROMETER
PENETRATION RESISTANCE

(Scala)

Client:

Venture Developments Limited

Job No 226846

Project:

16 Okataina Street

Date 13-Feb-19 / 15-Feb-19

Test Area:

Building platform

By: ML Checked: LS

Test No

DCP 1

DCP 2

DCP3

DCP 4

DCP 5

DCP 6 DCP 7 DCP 8

Date Tested

13-Feb

13-Feb

13-Feb

13-Feb

13-Feb

15-Feb 15-Feb 15-Feb

Test Location

Start depth (mm)

o

o

o

o
o

100

200

300

400

500

600

700

800

900

NIN |0 | |0 |00 OO |0 |

NININ |®O |- |0 |0 |w|d|O

2= N == NN =

RS a2 W W AW =

N |= [N |&d ||~ ]|N|O

A0 |W |~ | IN|=|=
N |0 |hd | |O || |N |-
N |d O |~ N O |0 |O

1000

Test No

DCP 9

DCP 10

DCP 11

DCP 12

DCP 13

DCP 14 DCP 15

Date Tested

15-Feb

15-Feb

15-Feb

15-Feb

15-Feb

15-Feb 15-Feb

Test Location

Start depth (mm)

100

200

[=2]

300

400
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PIN]JO|O|]O|O | M| O

800

N
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= IN[IN [0 [N |d | || | O

N|=|[_W|W|h|w|OO|O | O

NININIW|w|O]|A~]|BM|N]|O

N|fwlw|dh|lodojlOW|OO|W |~ ]|O

ajla|o|N|ja | o

W|lh|lWIMNOO|O|IN|IN|M|O

N

1000

Notes:

16 Okataina st Scala Results .xIsx




Coﬁey 5) PENETROMETER
— PENETRATION RESISTANCE
(Scala)
Client: Venture Developments Limited Job No 226854
Project: 16 Okataina St Date 19-Feb-19
Test Area: Building Platform By: ML Checked: LS
Test No DCP16 | DCP17 | DCP18 | DCP19 | DCP 20 | DCP 21 | DCP 22
Date Tested 19-Feb 19-Feb 19-Feb 19-Feb 19-Feb 19-Feb 19-Feb
Test Location
Start depth (mm) 0 0 0 0 0 0 0
100 1 3 3 3 3 4 3
200 4 4 4 5 5 5 5
300 4 4 5 6 6 6 6
400 5 6 8 7 8 10 7
500 7 8 8 9 8 8 9
600 8 9 9 7 8 6 6
700 7 8 9 8 8 3 5
800 9 9 9 6 6 3 3
900 9 8 6 5 4 2 2
1000
Test No
Date Tested

Test Location

Start depth (mm)

100

200

300

400

500

600

700

800

900

1000

Notes:

16 Okataina st Scala Results 2 .xIsx




