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1.0 BACKGROUND

11 Introduction
This application relates to Greenhill Park Subdivision Stage 15 located alongside
Webb Drive, south of Pardoa Boulevard.

Works included the following:
e Stage 15 subdivision roading (including Gosset Avenue and Couldsack Ave)
e Wastewater reticulation and lot connections
e Stormwater reticulation for roading and lot connections
e Watermain and lot connections
e Associated Streetlights
e Electrical reticulation for subdivision lots and street lighting
e Ultrafast Broadband reticulation
e Gas supply for subdivision development
e Concrete footpath construction
e Landscape planting

On the west side of Webb Drive, Stage 15 development works for 27 residential lots
have been carried out under Hamilton City Council Subdivision Resource Consent
011.2018.6632, granted OS5 September 2018.

This application is made on behalf of Chedworth Properties Ltd for Works Clearance
from Hamilton City Council. Works clearance is sought in order to obtain certification
pursuant to Section 224(c) of the Resource Management Act 1991 for Greenhill Park
subdivision, Stage 15, LT 560839. A copy of the land transfer plan is included in
Appendix 8.

This report addresses the key details associated with the Infrastructure provided.

12 Entities Involved with Development
The following companies have been involved with the construction of the Subdivision;

o Developer: Chedworth Properties Ltd
o Consultant Design Engineers: Beca Consultants
. Consultant Engineers and Surveyors:  S&L
J Geotech Engineer DBCon Engineers
o Landscape Design Boffa Miskell
o Landscape Planting Native Awa
. Head Contractor: Online Contractors 2016 Ltd (OLC)
o Subcontractors & Suppliers:
Civil Materials Supply Hynds
Stormwater and Wastewater West Construction Ltd (WC)
Drainage
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Geotechnical Testing Opus/WSP

Concrete Supply Bowers Bros Concrete

Concrete kerbs Waikato Construction

Carparks Purrfect Paving

Footpaths Purrfect Paving

Concrete Cutting Ironman Concrete Cutting
Streetlights Ibex Lighting

Power Reticulation WEL Networks — (Subcontractors:

Northpower and Bayonne)

Road Materials Supplier Stevenson Resources, Gleeson
Quarry — Huntly

Road Surfacing Contractor Higgins Contractors

Road Signs Directionz Ltd

Road Line Marking Linemark

Gas First Gas

Telecommunication Ultrafast Fibre — (Subcontractor:
Civtec)

13 Observation of Works

S&L undertook regular inspections of the works as the project progressed and
reviewed the contractor’s quality assurance measures including test results. The
progress of the construction was reviewed formally at weekly site meetings as well as
discussions on site with the contractor.

The observation and supervision activities by S&L were undertaken to a level of CM3
(weekly site visits) as described in the IPENZ document “Guidelines on the Briefing
and Engagement of Consulting Engineering Services” with additional inspections
when required by the nature of the works under construction.

14  As-Built Data

A full set of as-built drawings and excel spreadsheets have been appended to this
document in Appendix 9 and 10. These include the as built and asset value information
required in accordance with the RITS. The as built data has also been included in this
application in electronic format and a copy enclosed in final works clearance report
for reference.

15 CCTV
CCTV inspections have been completed for the wastewater and stormwater lines. The
footage has been provided to Hamilton City Council separately.

1.6 Design and Hamilton City Council Development Unit Design Acceptance
The following Approvals have been gained from the HCC Development Unit:

2
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e Greenhill Park Stage 15 was designed by Beca Consultants and approved by HCC
Development Unit.

17 Amendments to approved plans
Amendments from the approved plans have been made during construction as follows:

e Pavement type C Local Access Road/Lane, changed to one 200mm thick layer of
GAP4O on 500mm of Blue Brown Rock CBR> 15. Refer to email confirmation
included in completion report for Stage 12

e Kerbing changes made removing flush kerbs and footpaths. Refer to email
confirmation included in completion report for Stage 12

20 EARTHWORKS

Earthworks have been carried out onsite under the supervision of S&L and DBCon
Engineers. DBCon Engineers were engaged as the geotechnical engineer. The DBCon
report of stage 15 subdivision earthworks and recommendations for building

development is included in Appendix 1, detailing earthworks compliance with HCC
RITS and NZ Standards.

3.0 ROADING INFRASTRUCTURE

3.1 Road Construction
Roads have been constructed in general accordance with the pavement shown on the

approved engineering plans, except where the pavement has been changed as
discussed in section 1.7 above.

Review of the road construction is as follows:

3.2 Subgrade
The underlying natural soils comprise sandy silts of varying strengths. Significant

subgrade improvement works have been carried out as follows:

e Much of the Stage 15 subgrade consists of imported hardfill for the backfill of
the stormwater and sanitary sewer underground lines beneath.

e Allareasintheroad carriageway that have not been backfilled with hard brown
rock have been undercut to a minimum depth of 0.5m below subgrade level and
replaced with a subgrade improvement layer of compacted hard blue brown
rock.

e Subsoil drains have been laid beneath kerbs discharging into catchpits

3
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Testing of the subgrade improvement layer included proof rolling with no visible
weave, stringing by way of GPS survey, and Clegg hammer testing to confirm that a
CIV>15 (CBR>15) had been achieved for all roads in Stage 15. Results of the Clegg
hammer testing are included in Appendix 2(a).

A GPS survey was undertaken throughout Stage 15 and checked against the design
surface. Results are included in Appendix 2(a), confirming that design pavements
depths have generally been achieved to ITS tolerances.

All road subgrades have been tested using clegg hammers, showing that CBR values
over 15 have been consistently achieved on all roads. The results from the Subgrade

Clegg Hammer testing are summarised below:

Subgrade Clegg Hammer Results Summary

Road 22 CH 160 - 260 Range CIV 42 - 49 | Min Inferred CBR 123*
Mean CIV 49

Road 37 CH 280 - 340 Range CIV 42 - 58 | Min Inferred CBR 123*
Mean CIV 49

Road 38 CH 130 - 200 Range CIV 42 - 56 | Min Inferred CBR 123*
Mean CIV 50

*Note: CBR = 0.07(CIV)? formula applied in accordance with RITS

33 Subbase
The subbase of roads with pavement type C have been incorporated into the

basecourse layer. Construction and testing methods for these roads are covered in
the basecourse section below.

3.4  Basecourse
Subdivision roading comprises of the following basecourse types:

Road 22, 37 and 38 (Couldsack 200mm GAP4O basecourse —
Avenue and Gosset Avenue) Stevensons Tauhei

QA Supplied for the basecourse included in Appendix 2(b) includes the following:
- Material testing sheets
- Stringing
- Compaction testing of the basecourse with Nuclear Densometer

- Clegg Hammer tests
- Benkelman Beam testing

A
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Stringing

Stringing of the basecourse was carried out from kerbs prior to sealing. Results are
included in Appendix 2(b) confirming that design pavements depths have generally
been achieved to ITS tolerances.

Clegg Hammer

Clegg hammer testing has been undertaken on the subdivision roading basecourse
showing compliance with RITS.

Nuclear Densometer
Nuclear densometer testing was carried out by Opus in order to confirm density.

Nuclear Densometer testing has been undertaken in accordance with RITS Section
3.8.25 & 3.8.3.4, Table 3-22. Results are included in Appendix 2(b).

The Target MDD for the GAP40 pavement is 2.22t/m3 as per Opus MDD report (project
number: 2-68015.00, lab reference: HA 6289/2 VHMDD).

Results are summarised below:

Basecourse NDM Results Summary

Road 22 CH 160 - 260 Min 97% of MDD Mean 98% of MDD
(Target MDD 2.22t/m3)

Road 37 CH 280 - 340 Min 96% of MDD Mean 98% of MDD
(Target MDD 2.22t/m3)

Road 38 CH 130 - 200 Min 97% of MDD Mean 98% of MDD
(Target MDD 2.22t/m3)

3.5 Benkelman Beam Results

Benkelman beam tests were carried out by Opus on the basecourse surface following
surfacing. Results are summarised below:

S
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Basecourse Benkelman Beam Results Summary

Deflection (mm)
Maximum | Minimum | %age Average
(mm) (mm) over (mm)
1.8mm
(A2)
Road 22 CH 160 - 260 110 0.60 0 0.89
Road 37 CH 280 - 340 114 0.68 0 0.87
Road 38 CH 130 - 200 0.86 0.36 0 0.63

Results conform to the maximum and average deflection requirements of Section
3.8.3.5, Table 3-23 of the RITS for A2 (up to 10°EDA) roads.

3.6 Road Surfacing

A summary of road surfacing details laid by Higgins is listed below:

Road Surfacing Summary

Surface
30mm DG7

Road Membrane Seal

Pavement Type C Grade 4 single coat water proofing
membrane.

Residual Application Rate: 1.0L/m?

4.0 WATER INFRASTRUCTURE

4.1 Installation
The water supply reticulation completed by Online Contractors includes the following
components:

- 150mm mPVC PN12RRJ principal main

- 63mm PE8O PN12.5 ridermain

- Associated fittings, valves and hydrants
- Residential connections to all lots

Quantities and installation locations are shown on as-built records appended to this
document.
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4.2 Testing and Disinfection

Online Contractors Ltd carried out all aspects of pressure testing of the supply lines
and disinfection prior to livening, in accordance with the ITS and in the presence of
HCC.

Testing included the following items:

- Water supply pressure test result
- Water Supply disinfection
- Water Supply E Coli test

The pressure test and the observation of FAC (Free Available Chlorine) was
witnessed by HCC's testing officer. The E Coli test samples were collected as part of
the testing and the samples have been reviewed by HCC Officer, L. Parkes and
passed.

Pressure testing results, pipe laying checklists and Bacto Test results are included in
Appendix 3.

5.0 WASTEWATER INFRASTRUCTURE
Supporting quality assurance documentation for Wastewater Infrastructure supplied
by the contractor and reviewed by S&L is attached in Appendix 4.

The gravity sewerage system comprises installation of the following components:
- 150mm dia uPVC SN16 wastewater main
- 100mm dia uPVC SN16 sewer laterals and lot connections
- Associated manholes.

Testing and inspection includes the following:

— CCTV inspection which has been supplied separately to Council

— Inspection of Manhole Structures

— Pressure testing of Manhole Structures by West Construction observed by
HCC

— Pressure testing of 150mm dia wastewater main by West Construction
observed by HCC

— As-builting by West Construction and S&L with final as-builts compiled by
S&L.

6.0 STORMWATER INFRASTRUCTURE

6.1 Installation
In accordance with the approved design, stormwater from Stage 15 discharges into
the Area M swales for treatment and conveyance:

e Swale 3B is located on the south side of Popham Rd and flows west.
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The primary system comprises of:
- UPVC & RCRRJ stormwater mains and headwalls
- UPVC laterals and lot connections
- Road catchpits and leads
- Manholes

Observation of the works was undertaken by S&L and includes:
— CCTV inspection which has been supplied separately to Council
— Inspection of all manhole structures, catch pits, outlets and inlets
— As-builting by Online Contractors and S&L Consultants with final as-builts
compiled by S&L.

QA and checklists provided by the contractor and reviewed by S&L are included in
Appendix 5.

6.2 Secondary flow paths

In accordance with the approved design, the stormwater from Stage 15 discharges
into swale 3B for treatment and conveyance.

A piped drainage network has been designed to collect runoff from the road and lots
with standard sumps. The pipes are designed to convey (without significant
surcharge) the 50% AEP flows to the network of swales downstream. Each individual
lot is provided with a piped connection to the main drainage system in case on-lot
soakage is not appropriate.

In events larger than a 50% AEP, secondary stormwater flows for Stage 15 will flow
down the road shoulders to a low point at the road 38/39 intersection and flow north
across the overland flow path (lot 507), then spill into Swale 3B that runs along the
southern side of Popham Road and flows west.

See attached as-built drawings 21879-M-15-R1 and 21879-M-15-SW1 in appendix 9
showing the location and direction of stormwater overland flow.

7.0 STREET LIGHTING, STREET MARKING AND SIGNAGE
Streetlights have been designed, supplied and installed by Ibex Lighting Ltd. All quality
assurance documentation for the street lights is included in Appendix 7.

Signage has been installed by OLC subcontractor Directionz Ltd in accordance with

approved drawings and RITS requirements.

8

Greenhill Park Stage 15
Infrastructure Development Completion Report Reference: 30378




Carriageway paint marking has been completed by OLC subcontractor Linemark Ltd
and is in accordance with approved drawings and RITS requirements.

8.0 LANDSCAPING

8.1 Hard Landscaping
There are no hard landscaping works included in stage 15.

8.2 Soft Landscaping
The landscape planting within the road reserves and the stormwater swales has been

completed. An inspection by HCC Parks and Open Spaces has been completed.

9.0 NETWORK UTILITIES
Network utilities have been provided as follows.

9.1 Power
Electrical reticulation has been installed by WEL Networks for both street lighting and
residential supply.

A WEL Networks works clearance statement is attached in Appendix 7.

9.2 Gas
First Gas has installed reticulation to enable future connection by individual lot
owners. A completion Certificate is included in Appendix 7.

9.3 Telecommunications
Ultrafast Fibre has installed reticulation to individual lots. An acceptance letter is
included in Appendix 7.

10.0 FINAL INSPECTION
A final inspection has been undertaken and was attended by Hamilton City Council’s
Development Engineers and associated staff from S&L and Online Contractors.

A separate inspection by Parks and Open Spaces has also been completed.
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1.0 Subdivision Development Earthworks

1.1 Introduction

Stage 15 of Greenhill Park is currently accessed from Pardoa Boulevard. Stage 15 comprises
27 residential lots (numbered 407 to 433). The locations of these lots are shown on
attached Cut/Fill Plan, drawing 21879-01-M15-EW1 included in Appendix I.

Bulk earthworks have been completed to re- contour the previously agricultural landscape
for Stage 15 of the Greenhill Park Residential Subdivision in Hamilton. Works have been
carried out in accordance with Hamilton City Council’s (HCC) Subdivision Resource
Consent: 011.2018.6632.001 dated: 05/09/2018. Prior to commencement of earthworks,
geotechnical investigations were carried out by Beca Ltd (Beca) in 2016 [1].

HCC’s Infrastructure Technical Specifications (ITS) set out the minimum standards for design
and construction of public infrastructure within Hamilton City. Section 2.1.5 of the
Earthworks and Geotechnical Requirements of the ITS states that the developer shall
appoint a geo-professional to carry out functions as described in NZS 4404[5] Section 2.2.4.
ITS Section 2.3.3.1 states that a geotechnical completion report shall be submitted as per
NZS 4404 Section 2.6 including a statement of professional opinion on the suitability of land
for building construction [4]. The developer has appointed DB Consulting Engineers (DBCE)
Ltd as the geo-professional.

To satisfy the requirements of HCC’s Resource Consent, the ITS and NZS 4404, this report
summarizes the observations and testing undertaken during the development of the stage,
discusses the suitability of the ground for the support of the proposed residential buildings
and contains recommendations for the disposal of stormwater runoff generated on
individual sites.

Included in Appendix | of this report is the proposed subdivision plan comprising the
original Lot 605 DP 516275 and the proposed new lots 407-433 for Area M Stage 15. The
included earthworks plan shows the cut/fill extent of the earthworks undertaken, test
positions, and road and lot locations.

1.2 Earthworks in the Subdivision

The earthworks for stage 15 of the subdivision development were undertaken between
February 2020 and October 2020.

These earthworks comprised

The stripping of surface topsoil to expose underlying natural soils
The placement of filling within Lots 407 to Lots 433

Backfilling and raising the ground level with new fill to create uniform fill platforms.

s w e

The reinstatement of the surface topsoil cover and subsequent grassing.
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The soils encountered during the formation of the site and road subgrades were a mixture
of silts, sands and pumiceous gravels, typical of Hinuera formation deposits in this area of
Hamilton. These soils were those that had been identified in pre-construction site
investigations by the Beca Report. The published geology indicates that Area M soils
comprise Hinuera Formation alluvium at surface with Walton Subgroup overlain by
Hamilton Ash in the gently sloping hill to the south of Area M.

The filling work was undertaken using these site soils gained from areas of cut on other
stages from within the larger Greenhill Subdivision. Filling was undertaken during summer
2020 when drying back of the soils was possible to close to optimum moisture contents to
achieve near maximum compaction densities. The sandy alluvial soils are expected to be
free draining and is suitable for re-compaction with little or no moisture conditioning
needed.

Upon completion of the earthworks, approximately 200 to 300 mm of topsoil was placed
across the sites and the finished surfaces were grassed in accordance with Conditions of
the Resource Consent. Areas where an initial grass strike did not take place were re-grassed.
While the target topsoil depths after the earthworks were to be around 300 mm, no
guarantee is implied or given that the topsoil on any part of any lot is 300 mm or less and
it is recommended that future owners or designers or builders check topsoil depths when
preparing site development plans and cost schedules.

1.3 Earthworks Standards

The earthworks in filling were undertaken using in situ Silty clay, silts mixtures gained from
areas of cut across the larger subdivision and already used for the earlier stages of the
development. The standards for the placement of filling, as stated in the earthworks
contract documents, were to comply with NZS 4431:1989 “Code of Practice for Earth fill for
Residential Development” and the Council ITS. Filling placed to these standards may be
considered as good ground in terms of NZS 3604:2011 “Timber Framed Structures.”

The compaction of the filling placed was monitored and tested for compaction density using
a hand-held shear vane in finer grained silts and Silty CLAY. Adequate strengths would be
achieved when an undrained shear strength of 100 kPa or more had been developed in silts
and clays. And scala penetrometer in granular soils.

Materials used where the same basic strata as being used for the previous Stages of works,
with a high level of consistency based on previous test results.

1.4 Filled Ground

During the placement of filling on the road subgrades and on areas intended for residential
development, the contractor, OLC, stripped and removed all topsoil and other surface
organic soils. Post construction testing was carried out to confirm the interface between the
cut and fill. Filling was placed in discrete layers with compaction applied through sheepsfoot
drum rollers and smooth drum rollers.
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As most of the filling placed comprised the Silty SAND and Sandy SILT identified in the pre
subdivision boreholes, testing of the compaction achieved was mostly undertaken with a
handheld shear vane and NDM testing (Nuclear Density Meter).

The results indicate that the construction filling standards have been met. Foundations may
therefore be detailed to NZS 3604:2011 where a timber framed subfloor containing shallow
piles, bearers and joists is contemplated. Concrete floors designed to NZS3604 can be used
on most lots where they are not immediately adjacent to a stormwater swale.

1.5 Areas of Cut

Areas developed in cut are shown on 21879-01-M15-EW1 (Appendix I). Only four lots from
Lot 426 to 429 is having cut around 0.4m to 1.5m. In these areas, the ground at formation
levels was observed to comprise the same silts and sands that had been used for filling
elsewhere and as identified by pre subdivision tests.

1.6 Test Results in Filling Placed

A summary of the tests undertaken by DBCE is present in Appendix IV. The test positions
are shown on 21879-01-M15-EW1 and the test results are in Appendix IV.

The shear vane and scala penetrometer test results show that acceptable soil strengths had
been developed in all fill areas tested.

1.7 Test Results in Areas of Cut and Natural Ground

Only for Lot 426 to Lot 429 there is cut performed around 0.5m to 1.5m. The natural
ground at the finished ground surface or under the filling comprised silty sands and
sands as had been identified in the pre-subdivision investigation boreholes.

The results of the tests undertaken indicate that “good ground” as defined in
NZS3604:2011 is present. No areas that were tested will require any future ground
improvement work for buildings supported

1.8 Land Hazards

1.8.1 Land Stability

There are no landform stability issues within Stage 15 of the Greenhill Park
Subdivision. The specification from the developer for the site earthworks was that
the lots were to be graded as flat as possible with a desirable gradient of 0.5%.

1.8.2 Flooding

The final lot levels have been set based on infrastructure requirements and
freeboard from flood levels developed as part of the stormwater design for the
larger subdivision. The means of disposal of stormwater runoff from lots in this stage

of the subdivision are described in the catchment and overland flow assessments by
Beca (interpretive Report Lot Levels Area M). In the report for area M, a 1% AEP
flood event is identified for each swale system. The three relevant swales for Stage

15 are Swale 1D, 3B and 3A (R.L. 38.46 1% Flood level). A flood level of 38.00 R.L.
Stage 15, Greenhill Park, Hamilton Subdivision Completion Report Job No: DB 171738-AREA-M-
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has been used in assessing the flood risk in stage 15. This equates to minimum lot
levels of 38.925m to 40.020m R.L. across the stage (with low being the west end and
high being the east end). A list of Lot Levels for Stage 15 is included in Appendix V.

Site grading during house construction must not lower finished levels below the
minimum finished ground levels identified by Beca without further review of the
impacts on flooding. Earthworks must not direct stormwater runoff to adjacent
properties, or towards buildings, or create areas of localized ponding. All overland
flow is to be towards the road frontage on each section, where falls will direct
surface flow towards the Swale 1D and Swale 3B.

It is the responsibility of the building design professional to ensure that the
requirements for mitigation for the hazard of flooding are met by the design prior
to submitting to Council for consent. Confirmation of the swale construction and
flood levels are excluded from the scope of this report and are to be covered
separately with sign-off of infrastructure works.

1.8.3 Liquefaction

The potential for the hazard of liquefaction for Area M of the Greenhill Park
Subdivision is discussed in “Greenhill Park Geotechnical Interpretation and Design -
Area M” by Beca and dated 13 July 2018. Foundations within 5m of the top of the
swales are classed as TC2 like foundations. The liquefaction summary plan is
appended to this Completion report. Specifically, the requirements are:

e 0Om —1.5m no habitable dwellings to be built within 1.5 m of the swale crest.

e 1.5-5m adopt an enhanced TC2 _like foundation

e Beyond 5m of swale crest no specific requirements to mitigate liquefaction

effects.

The Beca report refers to zones adjacent to the swales being in a TC2 type area as is defined
in guidelines published by the Ministry of Business, Innovation and Employment (MBIE).
MBIE recommends that TC2 type foundations should typically include ‘an enhanced
foundation slab’ as is currently being installed for new houses in Christchurch. Alternatively,
MBIE advises that houses may be supported on timber piles and a timber framed subfloor as
detailed in NZS 3604 to meet a Type A construction as described in their guidelines. For
stage 15 none of the lots are affected by swale so no specific requirements are needed to
mitigate liquefaction.

1.8.4 Expansive Soils

The underlying soil conditions are primarily non-expansive sand strata and shallow slightly
expansive silt layers. Zones of fill are encountered across the sites, with deeper fill located in
all lots except Lot 428 and Lot 429 where fill is maximum of 0.4m. There is backfill of old
drainage ditches in Lot 431 and Lot 432. The backfill is typically silty sand and not considered
expansive. Overall, Stage 15 is underlain by non or slightly expansive soils. Any soils with a
higher expansivity are expected to be limited in extent, and unlikely to result in changing the
soil class.

For purpose of foundation recommendations, Lots 407-433 can be treated as M Class sites.

Stage 15, Greenhill Park, Hamilton Subdivision Completion Report Job No: DB 171738-AREA-M-S15-01
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This is indicative of the greater depth of fill under these sites and therefore greater
variability in the ground conditions. This is not to say the strata is moderately expansive, but
that it may perform with comparable movement.

2.0 Disposal of Stormwater

Greenhill Park has been designed with a swale network to limit peak flows from the
subdivision to 80 % of the 1 % AEP pre-development rate, and 90 % of the 10 % and 50 %
AEP pre-development rates (Beca Ltd. [2016] Greenhill Park - Stormwater Design, for
Chedworth Properties Ltd, 29 June 2016). Area M has been designed to include
roadside swales flowing in an approximately east to west direction. Stage 15 includes
swale 1D and 3B. The depth of the swales has been designed to accommodate the fall
and cover depth required of the piped drainage system. The piped drainage network
has been designed to convey the 50 % AEP flows from roads and lots to the swale
network, with each lot to be provided with a piped service connection. The stormwater
plan is presented in the S&L Drawing ‘Stormwater as Built DWGs reported separately.

All lots will require on-site stormwater efficiency measures as per the District Plan
requirements (Rule 25.13.4.5 Water Efficiency Measures). These include:

1. Detention of stormwater to 80% of pre-development runoff by an appropriate
means. This has largely been achieved by the swale network for events greater than
the 50 % AEP storm. For the 50 % AEP and smaller events, the stormwater efficiency
measures are expected to provide sufficient additional mitigation to achieve this
requirement.

2. Permeable surfaces protected to achieve at least 20% above the minimum standard
of the zone (i.e., 40 % site permeability).

a. Sites within the Ruakura Medium Density Residential Zone require a minimum
permeability of 20 % (Rule 4.6.5) and are limited to 50 % site coverage (Rule
4.6.6).
3. Rainwater tank for non-potable reuse system
4. Other equivalent features

Stormwater management must ensure that the rate of stormwater discharge offsite is at
or below pre-development rates. Stormwater management measures shall be
implemented, as appropriate, in accordance with the following drainage hierarchy:

1. Retention for reuse

2. Soakage techniques

3. Detention and gradual release to a watercourse

4. Detention and gradual release to stormwater reticulation.

Section 42 of the Subdivision Resource Consent (SRC) relating to Stages 9-15 state that “Each
residential lot shall be provided with a means for disposal of stormwater, with no private
stormwater pipes or soakage systems crossing from one lot to another except were covered by
an easement” .

Stage 15, Greenbhill Park, Hamilton Subdivision Completion Report Job No: DB 171738-AREA-M-S15-01



Section 43 of the SRC states that water efficiency measures for the individual residential
lots are to be detailed for each subdivision stage. “Where retention for reuse tanks is
proposed they shall be a minimum of 5,000L to ensure they are effective or where the lot
is less than 300m2 should be appropriately designed considering the specific site
constraints. The required stormwater efficiency measure is to be implemented at the
building consent stage and maintained on an on-going basis at the owners’ expense”.

Section 44 of the SRC requires a consent notice on each title advising of the required
water efficiency measures to be implemented and maintained on an ongoing basis.

Section 55 of the SRC states the requirement for lot development to be undertaken in
general accordance with the recommendations in the report: Greenhill Park
Geotechnical Interpretation and Design — Area M, prepared by Beca Ltd., 13 July 2018.

In the Stage 15 development area, each site is to be tested for soakage capability by
the property owners. For those sites that have a sufficient soakage capability,
disposal of stormwater is to be undertaken onsite using soakage and/or bioretention
systems with overflow to the lot stormwater service connection. Those sites that are not
soakage viable are to retain stormwater for reuse by way of a Slimline Rain Tank or other
similar type water tank. The size of the tank is to be 5000 litres and the tank is to be plumbed
into the house for use as a non-potable water supply including for garden irrigation and in
general accordance with the HCC guidelines for the Implementation of Water Efficiency
Measures. The Slimline rain tank system is described in Appendix V. This requirement will
be advised to purchasers and will be implemented through the building consent process by
HCC. A consent notice is to be registered on the certificates of titles for each lot which
describes these investigation and design requirements.

Details of the required stormwater measures are included in Appendix V, sourced from
the Greenhill Park Design Guidelines.

3.0 Retaining Walls

There are no retaining walls that were constructed by the developer within stage 15.

4.0 Professional Opinion

It has been demonstrated in this Geotechnical Completion Report, that earthworks have
been completed and building platforms have been constructed to comply with Council’s ITS
specifications and the New Zealand Building Code. Recommendations have been provided
within the report for the disposal of stormwater from individual lots, for the ongoing
development of the lots and for the mitigation of liquefaction risk where applicable.

In accordance with ITS Section 2.3.3.1, a statement of professional opinion is enclosed in
Appendix Il of this document. This statement is presented in the form of Checklist 2.2 of
Council’s Development Manual, Volume 4: Quality Systems for Land Development, and is
accompanied by a Summary of Geotechnical Data for Individual Lots which summarizes the
information and recommendations contained in this report.

Stage 15, Greenhill Park, Hamilton Subdivision Completion Report Job No: DB 171738-AREA-M-S15-01



5.0 Applicability
Recommendations contained in this document are based on data from observations of
site earthworks, boreholes, and test results. Inferences about the nature and continuity

of subsoils away from these locations are made but cannot be guaranteed.

In all circumstances, if variations in the subsoils occur which differ from those described
or are assumed to exist, the site should be inspected by an engineer suitably qualified
to make an informed judgement and provide advice on appropriate improvement

measures.

This report has been prepared specifically for Stage 15 as shown for Lots: 407-433,
DP543207 of Area M within the Greenhill Park Residential Subdivision. No responsibility
is accepted by DB Consulting Engineers Ltd for the use of any part of this report for

other development sites without their written approval.

Report Prepared By: Date:19t" April 2021
Ranjan Ghiloria

Civil Engineer

Report Reviewed By: Date: 19% April 2021

Michael Richardson

Senior Engineer
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Appendix | Reference Drawings Subdivision Plan
Cut/Fill Plan 21879-01-M15-EW1
Site Levels Plan
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Appendix Il Geotechnical Completion Forms

Checklist 2.2 - Statement of Professional Opinion Summary of Geotechnical Data for Individual Lots
Summary of Geotechnical Data for individual Lots

Location: Stage 15, Greenhill Park, Hamilton  Subdivision Geotechnical Completion Report Job No: DB 171738-AREA-M-515-01



NZS 4404: 2010 SCHEDULE2A (Checklist 2.2)
STATEMENT OF PROFESSIONAL OPINION AS TO SUITABILITY OF LAND FOR BUILDING CONSTRUCTION

Development: Greenbhill Park Stage 15 Developer: Chedworth Properties Limited

At Pardoa Boulevard, Chartwell, Hamilton

I, Michael Richardson of DB Consulting Engineers, PO Box 1123, Taupo

Hereby confirm that:

1.0 I am a geo-professional as defined in clause 1.2.2 of NZS 4404:2010 and was retained by
the developer as the geo- professional on the above development.

2.0 The extent of my inspections during construction, and the results of all tests carried out are
described in my geotechnical completion report for Greenhill Park Area M Stage 15 dated
19 April 2021 (reference 171738-AREA-M-S15-01)

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

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

b. The site ground affected by engineered certified filling is suitable for the erection there on
of buildings designed according to the report recommendations provided that:

i. Lots 407-433 are subject to the recommendations in the summary for individual lots
and specific design as required to address variable ground. An M Class Waffle slab or
similar is expected as an appropriate foundation type for sites requiring specific design.

ii. All lots are subject to an engineering inspection during foundation excavations unless
of further soils testing is carried out for building consent. Previous stages have not
required further soils testing, but Council requirements are for a minimum 4 soils
tests per lots to be carried out for building consent. We recommend construction
supervision from an engineer should be carried out to confirm the shallow ground
conditions are in accordance with this report and suitable for NZS3604 foundations
for bearing strength.

4.0 This professional opinion is furnished to Hamilton City Council and the developer for their
purposes alone on the express condition that it will not be relied upon by any other person and
does not remove the necessity for the normal inspection of foundation conditions at the time of
erection of any dwelling.

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

Signed s s Date: 21 April 2021
Michael Richardson
Chartered Professional Engineer (Geotechnical)

CPEng 1005467

Location: Stage 15, Greenhill Park, Hamilton Subdivision Geotechnical Completion Report Job No: DB 171738-AREA-M-S15-01



Summary of Geotechnical Data for Individual Lots

DP No: |TBC Property Address | Greenbhill Park, Stage 15, Hamilton RC No: | 11/2018/6632
Subsurface Data Foundations @ @ o z|o
Subdivision | Natural Natural | Conventional |Specific| F[Z|w § 2 53| 9|9
Filling Topography | Topography Shallow Design| & "é’ 2 z2a|232 = =4 o2
Unworked |Earthworked| Foundation to % 2 S § gr. $2(533|4|8 L =1
chear NZS 3604:2011 A ERIER A
Lot | Area | Strength |Y/N| Depth Y/N Y/N | Depth Y/N/Ribraft |[Y/N/NA %‘0%- ®a g % § 3|8
No: | (m?) (kPa) (m) (mm) >3 &= e Comment

407 | 460 Note 1 Y | 0.5-2.2? N Y 2002 N Y N Y|Y*N| N N |[N|[ N Y
408 | 460 Note 1 Y | 0.2-1.32 N Y 2002 Y N N Y |Y*N N N N N Y
409 | 320 Note 1 Y | 0.2-1.07 N Y 200? Y- Ribraft N N Y |Y*|N N N N N Y
410 | 315 | Notel | Y |0.6-1.22 N Y | 200? Y-Ribraft | N N |[Y[Y*IN| N N [N| N |Y
411 | 320 | Note1l | Y |0.6-1.22 N Y | 200? Y-Ribraft | N N [Y[V|N] N N [N| N [Y
412 | 349 Note 1 Y | 0.3-1.32 N Y 2002 Y N N Y |Y*N N N N N Y
413 | 349 Note 1 Y | 0.5-1.22 N Y 2002 Y N N Y |Y*N N N N N Y
414 | 349 Note 1 Y | 0.8-1.17 N Y 200? Y - Ribraft N N Y |Y*N N N N N Y
415 | 349 Note 1 Y | 0.7-1.0? N Y 2002 Y N N Y |Y*N N N N N Y
416 | 349 Note 1 Y | 0.4-0.9? N Y 2002 Y N N Y |Y*N N N N N Y
417 | 348 Note 1 Y | 0.5-1.22 N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
418 | 315 Note 1 Y | 05-1.32 N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
419 | 500 Note 1 Y | 0.5-1.1? N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
420 | 450 Note 1 Y | 1.1-1.6? N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
421 | 500 Note 1 Y | 1.5-2.52 N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
422 | 445 Note 1 Y | 1.0-1.8? N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
423 | 345 Note 1 Y | 0.7-1.22 N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
424 | 349 Note 1 Y | 0.5-1.1? N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
425 | 345 Note 1 Y |0.1-0.8? N Y 2002 Y N N Y|Y*N| N N |[N|[ N Y
426 | 450 Note 1 Y | 0.3-1.62 N Y 200? Y - Ribraft N N Y|Y*N| N N [N| N Y
427 | 450 Note 1 Y |0.1-0.8? N Y 2002 Y N N Y |Y*N N N N N Y
428 | 405 Note 1 Y |0.2-0.3? N Y 2002 Y N N Y |Y*N N N N N Y
429 | 405 Note 1 Y | 0.1-0.4? N Y 2002 Y N N Y |Y*N N N N N Y
430 | 450 Note 1 Y |0.2-1.3? N Y 2002 Y - Ribraft N N Y |Y*N N N N N Y
431 | 400 | Notel | Y |0.5-1.9 N Y | 200° Y - Ribraft N N |Y|[Y*N| N N [N| N |Y
432 | 400 Note 1 Y | 0.5-1.62 N Y 200? N Y N Y |Y*N N N N N Y
433 | 433 Note 1 Y |0.1-1.5? N Y 2002 Y N N Y |Y*N N N N N Y

Greenhill Park Residential Subdivision, Stage 15, Hamilton

Report on Subdivision Earthworks and Recommendations for Building Development

Job No: DB 171738-AREA-M-515-01




Summary of Geotechnical Data for Individual Lots
NOTES: 1) Testing undertaken with Shera vane and Scala.
2) This considers approximately 200mm of topsoil removal across all lots prior to subdivision filling.

3) Setback required for properties adjacent swales. TC2 type foundation to be adopted within 1.5m-5m from top of slope, no foundations to be constructed
<1.5m from top of slope, No specific engineer design required >5m from top of slope
4) Soakage testing required on individual lots. Ground soakage and stormwater storage devices required

Greenhill Park Residential Subdivision, Stage 15, Hamilton
Report on Subdivision Earthworks and Recommendations for Building Development Job No: DB 171738-AREA-M-S15-01
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Appendix Il Pre-Construction Assessment (exerts)
BECA Area M Liquefaction Assessment Summary Plan

Location: Stage 15, Greenbhill Park, Hamilton  Subdivision Geotechnical Completion Report Job No: DB 171738-AREA-M-S15-01
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REQUIREMENTS TO MITIGATE
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Appendix IV Post-Construction Test Results

Completion Testing by DCBE Ltd

Location: Stage 15, Greenhill Park, Hamilton  Subdivision Geotechnical Completion Report Job No: DB 171738-AREA-M-S15-01



Project Name Job Ref.

CG‘ H 5 U LTI H G Chedworth Prope;t;es, Area M, Stage 171738-AREA-M-S15-01

A D EN G INEERS Tested by Date SheetNo.  |Test Site

GetGeo 15/04/2021 1 Lot 407

. No of Scala Penetrometer
Depth | Undrained 00 (Blows/100mm) Water

(mm) | Shear (kPa) blows Soil Description Table

/100mm] 0 2 6 8 10 12 14 16

4
100 { FILL, respread topsoil, gravels

w

Good Ground
200 A

Result medium-dense to dense

~\

300

400

500 Engineered FILL, silt, sand

600 some angular gravels

700 mixed light-brown, moist

800

900 140/23 900-1000mm minor topsoil

1000

1100 minor silt, minor gravels, orange-brown

1200

1300

1400 \\ Sand, silt, gravels

N AN DN 22NN AN

1500 N mixed browns, moist to very moist

1600

>
N\
A

1700 1

1800 11

1900 12

2000 14 SAND, some gravels, minor pumiceous materials

2100 UTP minor silt, grey, moist

2200
2300

2400 UTpP

2500 dark grey-brown
2600

2700 uTp

2800 dark grey, very moist

2900

3000

3100 EOB @ 3.0m

3200 Target Depth

3300

3400

3500

Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract
1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)

Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021 rev2|

o~ w N




K D

CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by
GetGeo

Date Sheet No.
16/04/2021 2

Test Site
Lot 407b

Depth
(mm)

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

No of
blows
/100mm

Undrained
Shear (kPa)

Soil Description

Water
Table

100

Good

3 N\

200

ground
Result

6

300

FILL, topsoil, gravels

1

400

11

500

600

700

800

\'/

900

1000

1100

hard
Engineered FILL, silt, sand, gravel, mixed browns, moist
hand auger to 900mm

mixed grey-brown and orange-brown

1200

Sandy SILT, light orange-brown, moist

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

2300

2400

2500

2600

Silty SAND, orange-brown, moist
minor fine gravels
grey orange-brown
gravelly Sand,minor silt, grey

dark grey

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2600mm

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

UTE = Unable To Extract

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Rev2 .8'




CONSULTING
ENGINEERS

a D

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by Date

GetGeo 15/04/2021

Sheet No.

Test Site
Lot 408

No of Scala Penetrometer
blows (Blows/100mm)

/100mm] 0 2 4 6 8 10 12 14 16

Depth | Undrained
(mm) | Shear (kPa)

Soil Description

Water
Table

100 l Good
N

Ground
N\

| | Results

200

300

N

FILL, topsoil, gravels

400

500

600 204+ / -

700

800

900

~\

1000

1100

1200

1300

1400

7\

/\/

1500

1600

hard

Engineered FILL, silt, minor sand
dark orange-brown, moist

minor topsoil

Sand, silt, minor topsoil

mixed grey-brown and dark brown
loose

minor silt

some gravels

O I NW o WNDNDN g0 Ol oW — | —
A

1700

1800

—_
N

1900

—_
N

2000

\
\
\

dense
SAND, some gravels, grey, moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes: EOB = End Of Borehole

UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

UTE = Unable To Extract

Rev2 .8'
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CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

171738-AREA-M-515-01

Job Ref.

Tested by Date Sheet No. Test Site

GetGeo 15/04/2021

Lot 409

Depth
(mm)

Undrained
Shear (kPa)

No of
blows

Scala Penetrometer
(Blows/100mm)

/100mm] 0 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

l Good
N

200

ground
\ al Result

300

FILL, topsoil, gravels

dense

400

Engineered FILL, silt, minor sand

500

mixed greys/browns, moist

600

some gravels, sand

700

800

stiff

900

1000

SILT, light yellow-brown

1100

minor orange-mottling, moist

1200

70/18

1300

1400

1500

creamy brown

1600

1700

oo
ala T T Al —_
~N | W NN B |00 O w w

1800

—_
—_

1900

N
>

2000

—~
>

dense

SAND, some silt, light-grey, moist
some gravels, minor silt, dark grey, very moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing
Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)

Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




K D

CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by
GetGeo

Date Sheet No.
15/04/2021 5

Test Site
Lot 410

Depth
(mm)

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

No of
blows
/100mm

Undrained
Shear (kPa)

Soil Description

Water
Table

100

Result

-

200

Ty
T~
™ Good

300

| Ground

FILL, topsoil, gravels

400

500

600

700

800

A4

900

1000

1100

dense

Engineered FILL, silt, sand, some gravels
mixed light-brown, moist

minor topsoil, minor gravels

1200

128 1 26

1300

1400

1500

1600

very stiff
SILT, minor topsoil, minor sand, orange-brown, moist
light-brown, minor orange-mottling

some orange-mottling

1700

1800

1900

2000

- o o N DN
S W ww TS s 22NN RN R OG0 N

\ /
\/
/

loose to dense
SAND, silt, crreamy brown, some mottling, moist
minor silt

gravels

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

UTE = Unable To Extract

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

Rev2 .8'




CONSULTING

N D ENGINEERS

Project Name Job Ref.
Chedworth Properties, Area M, Stage

15

171738-AREA-M-515-01

Tested by Date Sheet No.

GetGeo 15/04/2021 6

Test Site
Lot 411

Depth
(mm)

Undrained No of Scala Penetrometer
naraine blows (Blows/100mm)

Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

\ Good

200

Ground
4 Result

300

FILL, topsoil, gravels

400

1
2
3
2

500

10

600

11 /

700

9

800

9

900

\

1000

dense

Engineered FILL, silt, sand, some gravels
mixed light-brown, moist

minor topsoil

1100

firm

1200

1300

1400

56/18

1500

1600

SILT, light orange-brown
some dark orange-mottling, moist

very moist

1700

1800

1900

EENS NN R O PN NG RN N N )

2000

\
\
\

dense

SAND, some gravels, minor silt, grey to dark grey
moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract
Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Rev2 .8'




CONSULTING
ENGINEERS

B D

Project Name

Chedworth Properties, Area M, Stage

15

Job Ref.

171738-AREA-M-515-01

Tested by

GetGeo

Date
15/04/2021

Sheet No.
7

Test Site
Lot 412

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

No of
blows
/100mm

Undrained
Shear (kPa)

Depth
(mm)

Soil Description

Water
Table

100 1 \ Good

200 2 \ Ground

300 4 ~ Result

FILL, topsoil, gravels

400 12 -

500

600

700

800

A~ 00| N 00 o

900

1000

very stiff

Engineered FILL, silt, sand, some gravels
mixed light-brown, moist

1100

1200 140/ 26

1300

1400

1500 | 117720 \

1600

1700

1800

1900

2000

very stiff

SILT, orange-brown, moist

clayey Silt, very moist

grading to creamy light-brown, some orange-mottling

minor mottling

B S I S SOV
N\

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes: EOB = End Of Borehole

UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086

UTE = Unable To Extract

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible
Exp. Date: 2/06/2021

Rev2 .8'




D

CONSULTING
ENGINEERS

Project Name

Chedworth Properties, Area M, Stage

Job Ref.

15

171738-AREA-M-515-01

Tested by

GetGeo

Date Sheet No.
15/04/2021 8

Test Site
Lot 413

Depth
(mm)

No of
blows
/100mm

Undrained

Shear (kPa) 0 2 4 6 8 10 12

Scala Penetrometer
(Blows/100mm)

14 16

Soil Description

Water
Table

100

2

200

300

Result

Good

\ Ground

FILL, topsoil, gravels

400

500

O B~ lwWw N

600

700

UTpP

800

hard

Engineered FILL, silt, sand, some gravels

mixed light-brown, moist

interbedded gangular gravels, minor topsoil

900

1000

1100

1200

140/ 50

stiff

SILT, orange-brown, orange mottling
light grey-brown, minor mottling, moist

1300

1400

1500

1600

1700

1800

1900

2000

AN OINDNDND WS
.

loose

SAND, some silt, light grey-brown, moist

some gravels, dark grey

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

UTE = Unable To Extract

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

Rev2 .8'




ENGINEERS

a.D

CONSULTING

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by
GetGeo

Date Sheet No.
15/04/2021 9

Test Site
Lot 414

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14

No of
blows
/100mm

Undrained
Shear (kPa)

Depth
(mm)

Soil Description
16

Water
Table

N

100

~

200

Result

300

Good Ground

FILL, respread topsoil, gravels

medium-dense

400

500

Engineered FILL, silt, sand

600

some angular gravels

700

mixed light-brown, moist

800

minor topsoil

900

1000

1100

stiff

NN DS O N

1200 82/18

Fine sandy SILT, light orange-brown, moist

1300

1400

1500 .

loose

1600

1700

Silty SAND, light-brown, moist

1800

minor silt

1900

some gravels, grey-brown

2000

AT W W W W
/

2100

EOB @ 2.0m

2200

Target Depth

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

Notes: EOB = End Of Borehole

UTP = Unable To Penetrate UTE = Unable To Extract

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible
Exp. Date: 2/06/2021

Rev2 .8'




a D

CONSULTING
ENGINEERS

Project Name Job Ref.

Chedworth Properties, Area M, Stage
15

171738-AREA-M-515-01

Tested by Date Sheet No.
GetGeo 15/04/2021 10

Test Site
Lot 415

Depth
(mm)

No of
blows
/100mm

Undrained
Shear (kPa)

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

2

py ——p

200

12

300

N
>

Good
Ground

Results

FILL, topsoil, gravels

400

/ L

500

600

204+ / -

700

A4

800

|/

900

1000

hard
difficult to machine auger
Engineered FILL, silt, minor sand
some gravels, dark orange-brown, moist

minor topsoil

1100

1200

SILT, minor sand, brown, moist

1300

1400

1500

1600

N

1700

7\

1800

1900

2000

N WO W WNDN WO NO O N B

medium-dense
Silty SAND, light-brown, moist
minor silt, light grey-brown

minor gravels, dark grey

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate UTE = Unable To Extract

Weather leading up to test was recent rain and cool weather. Fine during testing
Ground water was not encountered during testing
Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

Rev2 .8'




K D

CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by Date Sheet No.

GetGeo 15/04/2021

11

Test Site
Lot 416

Depth
(mm)

Undrained
Shear (kPa)

No of
blows
/100mm

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

Good

200

ground
al Result

300

FILL, topsoil, gravels

400

[o'- J IS N RN

500

—_
N

"4

600

700

800

\._\

dense
Engineered FILL, silt, minor sand
mixed greys/browns, moist
some gravels, sand

900

SILT, orange-brown, moist

1000

1100

N Wi w oo ©o

1200

1300

1400

1500

1600

1700

1800

1900

2000

NN/ oo oA~

loose to medium-dense
Silty SAND, light yellow-brown
minor orange mottling, moist
minor silt, minor fine gravels, light grey-brown

some fine gravels, dark grey

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing
Ground water was not encountered during testing
Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




K D

CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by
GetGeo

Date Sheet No.
15/04/2021 12

Test Site
Lot 417

Depth
(mm)

Undrained
Shear (kPa)

No of
blows
/100mm

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

Result

200

|
\ Good

300

Ground

FILL, topsoil, gravels

400

\\

500

600

700

800

dense

Engineered FILL, silt, sand, some gravels
mixed light-brown, moist

900

Sandy SILT, orange-brown, moist

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

/"

2000

~N N oo o0 A0 WSRO

medium dense
Silty SAND, minor pumiceous materials
light yellow-brown, some orange mottling, moist
trace silt, light grey-brown

some fine gravels, dark brown / grey

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

UTE = Unable To Extract

Weather leading up to test was recent rain and cool weather. Fine during testing
Ground water was not encountered during testing
Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

Rev2 .8'
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CONSULTING
ENGINEERS

Project Name Job Ref.
Chedworth Properties, Area M, Stage

15

171738-AREA-M-515-01

Tested by
GetGeo

Date Sheet No.
15/04/2021 13

Test Site
Lot 418

Depth
(mm)

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

No of
blows
/100mm

Undrained
Shear (kPa)

Soil Description

Water
Table

100

3 Good

200

Ground
3 ] Result

/

300

(e}

FILL, topsoil, gravels

400

500

—

\

600

700

dense
Engineered
FILL, silt, sand, some gravels, mixed light-brown
moist

800

900

204+ / -

1000

SILT, minor sand, orange-brown, moist
some sand

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

SOl OO VOB~ OWOO ™~ DSADSSE B~

medium dense
Silty SAND, light yellow-brown, moist
minor silt, light grey-brown

trace silt, grey

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'
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CONSULTING
ENGINEERS

Project Name Job Ref.
Chedworth Properties, Area M, Stage

15

171738-AREA-M-515-01

Tested by
GetGeo

Date
15/04/2021 14

Sheet No.

Test Site
Lot 419

Depth
(mm)

Undrained
Shear (kPa)

No of
blows
/100mm

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

3

\

200

300

7

400

Good
Ground

Result

FILL, topsoil, gravels

500

4
5
6
7

600

—_
o

700

800

900

1000

very stiff
Engineered

FILL, silt, sand, some gravels, minor clay
mixed greys, browns, orange-brown, moist

minor topsoil

1100

1200

166 / 35

1300

1400

1500

very stiff

SILT, orange-brown, moist
clayey Silt, very moist
grading to creamy light-brown, some orange-mottling

1600

1700

1800

1900

2000

A lWW WN WOEDN =W o1 o1 00|

loose

Silty SAND, grey-brown, minor mottling, moist
minor silt
dark grey

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing
Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)

Shear Vane records include Re-moulded values where possible
Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




D

CONSULTING
ENGINEERS

Project Name Job Ref.
Chedworth Properties, Area M, Stage

15

171738-AREA-M-515-01

Tested by
GetGeo

Date Sheet No.
15/04/2021 15

Test Site
Lot 420

Depth
(mm)

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

No of
blows
/100mm

Undrained
Shear (kPa)

Soil Description

Water
Table

100

Result

200

300

- Good
Ground

w
W

FILL, topsoil, gravels

400

dense to very dense

500

Engineered FILL, silt, sand, some gravels

600

mixed light-brown, moist

700

interbedded angular gravels, minor topsoil

800

difficult to machine auger

900

1000

N\

1100

1200

1300

\"4

1400

stiff
SILT, minor sand, yellow-brown, minor mottling
moist

1500

1600

1700

1800

1900

2000

o voeo|NIN s S NS

medium dense
Silty SAND, yellow-brown, moist

minor silt

grey

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




Project Name Job Ref.
. D CG H 5 U LT I H G Chedworth Prope;t;es, Area M, Stage 171738-AREA-M-S15-01.
A E N G l N E Eﬁ 5 Tested by Date Sheet No. Test Site
GetGeo 16/04/2021 16 Lot 421
. No of Scala Penetrometer
?ri?r:? SUhr:e(:lrra(llr(]Ig:) blows (Blows/100mm) Soil Description \4\/:;?(5
/100mmJO0 2 4 6 8 10 12 14 16
100 1 | S FILL, respread topsoil, gravels
200 1 \
300 2 i medium-dense
400 15
500 15 Engineered FILL, silt, sand
600 UuTp some angular gravels
700 Not tested mixed light-brown, moist
800 Not tested minor topsoil
900 Not tested
1000 2 >
1100 6
1200 82/18 7 N varying dominance by Silt or Sand
1300 13 T
1400 7
1500 6
1600 5 ™
1700 10
1800 10
1900 6
2000 7
2100 6
2200 7
2300 6 medium dense
2400 10 Silty SAND, minor fine gravels, light grey, very moist
2500 8 ~
2600 3
2700 3
2800 3 very stiff
2900 2 Fine sandy SILT, creamy light-brown
3000 3 /i some orange mottling, moist
3100
3200 EOB @ 3.0m
3300 Target Depth
3400
3500
Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract
1 Weather leading up to test was recent rain and cool weather. Fine during testing
2 Ground water was not encountered during testing
3 Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
4 Shear Vane records include Re-moulded values where possible
5

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021 |




K D

CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by
GetGeo

Date
16/04/2021

Sheet No.
17

Test Site
Lot 421b

Depth
(mm)

Scala Penetrometer
blows (Blows/100mm)

/100mm] 0 2 4 6 8 10 12 14 16

Undrained o e;

Shear (kPa)

Soil Description

Water
Table

100

3 t\ Result

200

7 Good

300

9 Ground

FILL, topsoil, gravels

400

500

600

700

800

900

1000

A4

1100

1200

1300

1400

1500

1600

1700

1800

Engineered FILL, silt, sand, minor angular gravels
mixed brown, moist

some orange-brown

1700-1800mm significant angular gravels, silt and sand
dark grey-brown

1900

2000

2100

2200

2300

2400

SILT, minor fine snd, creamy light-brown, some mottling
moist
minor clay, minor orange mottling

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2400mm

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

UTE = Unable To Extract

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Rev2 .8'




Project Name

Chedworth Properties, Area M, Stage

Job Ref.

D CONSULTING 15 171738-AREA-M-S15-01
A E H G1 H E E R S Tested by Date Sheet No. Test Site
GetGeo 16/04/2021 18 Lot 422a
. No of Scala Penetrometer
Depth | Undrained blgv(\js (Blows/100mm) Soil Description Water
(mm) | Shear (kPa) noommlo 2 4 6 & 10 12 14 16 Table
100 2 Good FILL, topsoil, gravels
200 9 ‘\\ Ground
] Results
300 9
400 17 hard
500 19 difficult to machine auger
600 204+ / - 17 Engineered FILL, silt, minor sand
700 16 some gravels, dark orange-brown, moist
800 22
900 17
1000 17
1100 17 ~1
1200 12
1300 10
1400 12
1500 13 ~
1600 medium dense
1700
1800 // Silty SAND, light-brown, moist to very moist
1900 )
2000 10 —
2100 EOB @ 2.0m
2200 Target Depth
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible
Exp. Date: 2/06/2021

Rev2 .8'




CONSULTING

N D ENGINEERS

Project Name

Chedworth Properties, Area M, Stage

15

Job Ref.
171738-AREA-M-S15-01

Tested by
GetGeo

Date
16/04/2021

Sheet No. Test Site
19 Lot 422b

. No of Scala Penetrometer
Depth | Undrained (Blows/100mm)

blows
(mm) | Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100 3 \ Good

200 6 Ground

4 Result
300 13

FILL, topsoil, gravels

400 14

500 10 T~

600 21

700 UTpP

I |
|

800

900 1

1000 14

1100 uTp

1200 e T——

1300 12

1400 16 P

1500 13 gt

1600

1700

1800

Engineered FILL, silt, sand, angular gravels

significant gravels

grey-brown

mixed brown, moist
difficult to machine auger

2000

9
4
3
1900 4
6
8

2100

2200

SILT, minor fine sand, creamy light-brown, moist

2300

2400

2500

Silty SAND, creamy light-brown, moist

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2500mm

Notes: EOB = End Of Borehole UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

UTE = Unable To Extract

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible
Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Rev2 .8'




K D

CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by Date Sheet No.

GetGeo 16/04/2021

20

Test Site
Lot 423

Depth
(mm)

Undrained
Shear (kPa)

No of
blows
/100mm

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

200

300

Good
ground

Result

FILL, topsoil, gravels

400

500

N

600

700

800

900

1000

1100

1200

1300

1400

1500

1600

dense
Engineered FILL, silt, minor sand
mixed greys/browns, moist
some gravels, sand

difficult to machine auger
difficult to extract

1700

1800

1900

2000

oo | N N N | ©o

very stiff

SILT, some fine sand, light grey, very moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing
Ground water was not encountered during testing
Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




Project Name Job Ref.
. D CD N 5 U LTl H G Chedworth Prope;t;es, Area M, Stage 171738-AREA-M-S15-01
A E H G | N E Eﬁ S Tested by Date Sheet No. Test Site
GetGeo 16/04/2021 21 Lot 424
. No of Scala Penetrometer
?;?;? SUhr:eirra(llr(]ﬁ:) blows (Blows/100mm) Soil Description YrV:t:f(ar
/100mm| 0 2 4 6 8 10 12 14 16
100 5 l Result FILL, topsoil, gravels
200 5 ) Good
300 7 | Ground |ldense
400 7 S~
500 16 Engineered FILL, silt, sand, some gravels
600 20 mixed light-brown, moist
700 18 _~
800 12 some gravels, sand
900 12
1000 12 P difficult to machine auger
1100 7 ‘\\ difficult to extract
1200 1
1300 12
1400 13 ’// very stiff
1500 7 d
1600 4 SILT, some fine sand, light grey, very moist
1700 3
1800 3
1900 3
2000 187 /41 6 .
2100 EOB @ 2.0m
2200 Target Depth
2300
2400
2500
2600
2700
2800
2900
3000
3100
3200
3300
3400
3500
Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible
Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Rev2 .8'




Project Name Job Ref.
Chedworth Properties, Area M, Stage

CONSULTING 15 171738-AREA-M-S15-01

A D EN G INEERS Tested by Date SheetNo.  |Test Site

GetGeo 16/04/2021 22 Lot 425

No of Scala Penetrometer -
blows (Blows/100mm) Soil Description Tab|
/n0ommlo 2 4 6 8 10 12 14 16 able

Depth | Undrained
(mm) | Shear (kPa)

100 7 Good FILL, topsoil, gravels

200 8 Ground

4 Result

300 15 dense

400 16

500 20 Engineered FILL, silt, sand, some gravels

600 UTP mixed light-brown, moist

700 some gravels, sand
800

900 UTpP difficult to machine auger

1000 difficult to extract

1100

1200

medium dense to dense

) —

1300

1400 Silty SAND, orange-brown, moist

1500 minor silt

o B lw oo,
N

1600

\\ some fine gravels

1700

—_
N

1800 10

1900 8

2000 8 |

2100 EOB @ 2.0m

2200 Target Depth

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract
1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)

Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021 rev2|

o~ w N




CONSULTING
ENGINEERS

B D

Project Name

Chedworth Properties, Area M, Stage

15

Job Ref.

171738-AREA-M-515-01

Tested by

GetGeo

Date
16/04/2021

Sheet No.
23

Test Site
Lot 426

Scala Penetrometer
(Blows/100mm)

0 2 4 6 8 10 12 14 16

No of
blows
/100mm

Undrained
Shear (kPa)

Depth
(mm)

Soil Description

Water
Table

100

N

\ Good

Ground

200

FILL, topsoil, gravels

Result

300 204+ / -

400

500

600 204+ / -

700

800

900 204+ / -

1000

o oA DM O W

1100

very stiff

Engineered FILL, silt, minor clay, yellow-brown, moist

1200 204+ / -

1300

1400

1500 146 / 41

1600

1700

1800

1900

2000 70/35

hard

SILT, minor clay, dark orange-brown, moist
becoming yellow-brown

creamy pinkish brown

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes: EOB = End Of Borehole

UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

UTE = Unable To Extract

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Rev2 .8'




CONSULTING

N D ENGINEERS

Project Name

Chedworth Properties, Area M, Stage

15

Job Ref.

171738-AREA-M-515-01

Tested by
GetGeo

Date
16/04/2021

Sheet No.
24

Test Site
Lot 427

. No of Scala Penetrometer
Depth | Undrained (Blows/100mm)

blows
(mm) | Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

N

Result

200

FILL, topsoil, gravels

1 Good
300 204+ / -

W 4

Ground

400

500

600 UuTpP

700

800

900 204+ / -

dense to very dense
hand auger to 900mm

Engineered FILL, silt, minor clay
orange-brown, moist

1000

AlbA MO0 BRN O

1100

1200 204+ / -

1300

1400

1500 204+ / -

1600

1700

1800

1900

2000 181770

hard

SILT, minor clay, light grey-brown, moist

minor orange mottling

pinkish creamy-brown

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes: EOB = End Of Borehole UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

UTE = Unable To Extract

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Rev2 .8'




Project Name

Chedworth Properties, Area M, Stage
CONSULTING i

Job Ref.
171738-AREA-M-515-01

A D ENGINEERS [y

GetGeo

Date
16/04/2021

Sheet No.
25

Test Site
Lot 428

Depth
(mm)

Undrained No of Scala Penetrometer
naraine blows (Blows/100mm)

Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

200

300

Good Ground FILL, respread topsoil, gravels

204+ - el hard

400

500

hand auger to 900mm

600

204+ / -

Engineered FILL, clay, orange-brown, moist

700

hard

800

900

204+ / -

1000

1100

1200

204+ / -

1300

1400

1500

204+ / - creamy grey-brown

1600

1700

1800

1900

2000

163 /32

light yellow-brown, some orange-mottling

dark orange-brown, very moist

SILT, minor fine sand, yellow-brown, moist

1700-1800mm manganese mottling, yellow-brow, sandy texture

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

UTE = Unable To Extract

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)

Shear Vane records include Re-moulded values where possible
Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Rev2 .8'




a D

CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by Date

GetGeo 16/04/2021

Sheet No.

Test Site
Lot 429

Depth
(mm)

No of Scala Penetrometer
blows (Blows/100mm)

/100mm] 0 2 4 6 8 10 12 14 16

Undrained
Shear (kPa)

Soil Description

Water
Table

100

Good

N

200

Ground
| | Results

300

FILL, topsoil, gravels

uTp

400

SILT, orange-brown, moist
hard

500

600

UuTpP

700

800

900

204+ / -

1000

1100

[ BiNe>RNS NIF NN, NN BRSNS NNIINE S

1200

204+ / -

1300

1400

1500

160 / 44

1600

1700

1800

1900

2000

204+ / -

very stiff

SILT,minor sand, yellow-brown, moist

clayey Silt, orange-brown, moist

1400-1700mm grey-brown

creamy-brown, heavy orange-mottling

minor mottling, very moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)

Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




Project Name Job Ref.
Chedworth Properties, Area M, Stage

CONSULTING 15 171738-AREA-M-515-01

A D E N G | N E Eﬁ S Tested by Date Sheet No. Test Site

GetGeo 16/04/2021 27 Lot 430

. la Penetrometer
Depth | Undrained L0 Sc(??)?owes/foo?nrs)e Water

blows Soil Description
(mm) | Shear (kPa) noommlo 2 4 6 & 10 12 14 16 Table

100 \ Good FILL, topsoil, gravels

ground
al Result

200

hard

300 uTp

400 Engineered FILL, silt, mixed browns, moist

500 hand auger to 900mm

600 163 /53

700

800 hard

900 204+ / -

1000 SILT, minor clay, dark brown, moist

A lOIN OB ONDWNDND -~

1100

1200 152 / 50

1300

1400 some clay, brown

1500 204+ / -

1600

1700

1800 light-brown

1900

2000 181764

2100 EOB @ 2.0m

2200 Target Depth

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract
1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)

Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021 rev2|

o~ w N




CONSULTING

Y D ENGINEERS

Project Name

Chedworth Properties, Area M, Stage

15

Job Ref.
171738-AREA-M-S15-01

Tested by
GetGeo

Date
16/04/2021

Sheet No.
28

Test Site
Lot 431a

. No of Scala Penetrometer
Depth | Undrained (Blows/100mm)

blows
(mm) | Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100 Result

-

200 N

FILL, topsoil, gravels

™ L | Good
300 | 204+/- A Eround

P

400

500

600 204+ / -

700

800

900 204+ / -

1000

NN WN AW WD N~

1100

dense

Engineered FILL, silt, some sand, mixed creamy- light-brown

700-900mm minor topsoil

minor fine sand

moist

1200 204+ / -

1300

1400

1500 uTp

1600

1700

very stiff

SILT, minor fine sand, creamy light-brown, moist

1800

1900

2000

Silty SAND, creamy orange-brown, moist
grey-brown, very moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes: EOB = End Of Borehole UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

UTE = Unable To Extract

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Rev2 .8'




CONSULTING

N D ENGINEERS

Project Name Job Ref.
Chedworth Properties, Area M, Stage
15

171738-AREA-M-515-01

Tested by Date Sheet No.
GetGeo 16/04/2021 29

Test Site
Lot 431b

. No of Scala Penetrometer
Depth | Undrained (Blows/100mm)

blows
(mm) | Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100 Good

N

Ground
4 Result

200

300 166 / 76

FILL, topsoil, gravels

400

500

600 204+ / -

700

800

900 128 /35

1000

N W W s WwWw ks wowN

1100

1200 204+ / -

1300

1400

very stiff

Engineered FILL, silt, minor clay, dark orange-brown
moist
minor angular gravels
minor topsoil

1500 uTp

1600

1700

1800

1900

2000 UuTpP

2100

2200

hard
Engineered FILL, silt, sand, some angular gravels
mixed dark-grey and grey-brown, moist

2300

2400

SAND, minor silt, dark grey, very moist

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2400mm

Notes: EOB = End Of Borehole UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible
Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




CONSULTING

B DB ot RERs

Project Name Job Ref.
Chedworth Properties, Area M, Stage
15

171738-AREA-M-515-01

Tested by Date Sheet No.
GetGeo 16/04/2021 30

Test Site
Lot 432a

. No of Scala Penetrometer
Depth | Undrained (Blows/100mm)

blows
(mm) | Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100 Good

Ground

200

Result

300

400

500

FILL, topsoil, gravels

layer of gravels

600 UuTpP

700

800

900 204+ / -

1000

W WIN RO N A A A

1100

1200 204+ / -

1300

1400

medium dense to loose

Engineered FILL, silt, sand, mixed light greys, moist

1500

1600 uTpP

1700

1800

1900 UTP

2000

Engineered FILL, sand, gravels, silt, some topsoil

dark brown, moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract
1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Rev2 .8'




CONSULTING

N D ENGINEERS

Project Name Job Ref.
Chedworth Properties, Area M, Stage
15

171738-AREA-M-515-01

Tested by Date Sheet No.
GetGeo 16/04/2021 31

Test Site
Lot 432b

. No of Scala Penetrometer
Depth | Undrained (Blows/100mm)

blows
(mm) | Shear (kPa) /100mmlo 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

N

—_—

Result
N

200

FILL, topsoil, gravels

— Good
300 143 /55

| Ground

400

500

600 178153

700

800

900 131732

1000

NN WSRO OW

1100

1200 204+ / -

1300

1400

1500 uTp

1600

1700

1800

1900

2000 70/26

2100

2200

very stiff

Engineered FILL, silt, minor clay
dark brown dark orange-brown, moist

1700-1800mm some topsoil

2300

2400

2500

2600

2700

Gravelly SAND, dark grey, very moist

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2700mm

Notes: EOB = End Of Borehole UTP = Unable To Penetrate UTE = Unable To Extract
1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Rev2 .8'
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CONSULTING
ENGINEERS

Project Name
Chedworth Properties, Area M, Stage
15

Job Ref.
171738-AREA-M-515-01

Tested by
GetGeo

Date Sheet No.
16/04/2021 32

Test Site
Lot 433a

Depth
(mm)

No of
blows
/100mm

Undrained

(Blows/100mm)
Shear (kPa)

Scala Penetrometer

0 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100

200

300

Result

\ Good Ground

FILL, respread topsoil, gravels

400

500

oS IN I

600

700

UTpP

800

900

1000

1100

1200

163 /44

hard
(engineer controlled) FILL, silt, sand, gravels
mixed brown, moist

1300

1400

1500

very stiff
Sandy SILT, creamy light-brown, moist

1600

11

1700

1800

uTpP

1900

2000

Silty SAND. Light-brown, moist
gravelly Sand, minor silt, dark grey, very moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes:
1

o~ w N

EOB = End Of Borehole

UTP = Unable To Penetrate

Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible

Shear Vane Serial No.: 2086

Exp. Date: 2/06/2021

UTE = Unable To Extract

Rev2 .8'




CONSULTING

‘ D ENGINEERS

Project Name

Chedworth Properties, Area M, Stage

15

Job Ref.
171738-AREA-M-S15-01

Tested by
GetGeo

Date
16/04/2021

Sheet No.
33

Test Site
Lot 433b

. No of Scala Penetrometer
Depth | Undrained (Blows/100mm)

blows
(mm) | Shear (kPa) |, 0o 1o 2 4 6 8 10 12 14 16

Soil Description

Water
Table

100 1 N Good

Ground
200 5 \\ roun

LN Results
300 7

FILL, topsoil, gravels

/

400 11 N

500 14 —

A

600 8 N

700 15

800 21

900 uTp

1000

1100

1200

1300

1400 UTpP

Engineered FILL, silt, sand, gravels

mixed brown and orange-brown, moist

minor topsoil

1500 14

\ /A

1600 18 —~

1700 11 z

1800 8 ——

1900 17 e

2000

Engineered FILL, sand, gravels, minor silt

dark reddish brown, moist

2100

2200

2300

2400

2500

2600

2700

2800

2900

3000

3100

3200

3300

3400

3500

EOB @ 2.0m
Target Depth

Notes: EOB = End Of Borehole UTP = Unable To Penetrate

1 Weather leading up to test was recent rain and cool weather. Fine during testing

Ground water was not encountered during testing

o~ w N

UTE = Unable To Extract

Shear Vane readings are converted readings, as per calibration Certificate. (Values are undrained shear strength)
Shear Vane records include Re-moulded values where possible
Shear Vane Serial No.: 2086 Exp. Date: 2/06/2021

Rev2 .8'




Appendix V Stormwater Management
On-lot Water Efficiency Measures
Lot Levels (Minimum Lot Levels)

Location: Stage 15, Greenhill Park, Hamilton  Subdivision Geotechnical Completion Report Job No: DB 171738-AREA-M-
$15-01



ON-LOT WATER
EFFICIENCY
MEASURES

WATER SUPPLY AND WASTEWATER DISPOSAL

The efficiency of taps, showers and toilets contribute to how much water we use. A reduction
in the use of potable water by each house directly relates to the amount of wastewater
generated (i.e. reduced water use results in reduced wastewater generation). To reduce
potable water demand and the amount of wastewater generated, as a minimum, each house

is required to install low demand fittings for kitchen, bathroom and laundry facilities.

All household fittings are required to have a minimum 3 Star Rating.

STORMWATER DISPOSAL

Each lot is required to adopt an on-lot stormwater efficiency measure to ensure that surface

water runoff is appropriately managed.

First, the suitability of the site for soakage needs to be assessed. Soakage is the process of
helping stormwater soak into the ground using specially designed soakage devices. Soakage
allows for the infiltration of stormwater into the soil which recharges the groundwater table

below.

A site infiltration test is mandatory for all lots to confirm the in-situ soils are capable of
achieving the minimum percolation rates. Refer to Hamilton City Council Three Waters

Practice Note HCC 03: Soakage' for guidance on soil testing.

Option 1A

Rain Garden — Bioretention
IF SITE SOAKAGE IS VIABLE
Select one of the following two options.

Option 1B

Site Soakage Device —

Retention

IF SITE SOAKAGE IS NOT
VIABLE Option 2
Slimline Rain Tank — Re-Use

The following secondary option is to be

adopted.

* Other alternative stormwater efficiency options will also be considered subject to approval by Greenhill Park

and Hamilton City Council.

The selected option is to be designed by a suitably qualified Engineer and approved by the
Hamilton City Council Building Control Unit. Refer to page 33 to 36 of these guidelines for

further information of the design requirements for Options 1A, 1B & 2.

Hamilton City Council also encourages the installation of multiple stormwater

efficiency options within a property, where practical.

GREENHILL PARK DESIGN GUIDELINES
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Option 1A
RAIN GARDEN — BIORETENTION

Design to provide minimum 'live storage’ retention for runoff from a 10mm rainfall - Rain garden to be integrated with garden design (refer to page 34 for details).

event for trafficked hardstand areas. - Overflow to be connected to stormwater connection provided.

The following table outlines indicative storage volumes and estimated rain garden areas for a FOR MORE INFORMATION

range of lot sizes. Refer to Hamilton City Council Three Waters Practice Note — HCCO4 — Bio-retention

(Rain Gardens)' for information on typical design requirements.

Lot Area Live Storage Rain Garden
(m?) Volume Area 2
(m?) (m?) i .
3 ¢
300 0.8 4.1 e 3
- g
350 0.9 47 M g
g T %
400 1.1 5.4 “g 5 g
g 2 s
& E °
450 1.2 6.1 = & 2
Py .
500 1.4 6.8 = 8 3 g
550 15 7.4 S K 3

Based on hardstand coverage equal to 30% of total lot area

House

KEY REQUIREMENTS

- Rain garden to be located to capture runoff from main hardstand areas within the lot (as

$ | Street / Lane

much as practical).
DIAGRAM —7

- Maximum live storage depth to be 300mm (safety requirements to be considered when . . .
Rain Garden — Bioretention

device is at maximum storage capacity).
- A channel and grate to be installed across vehicle entrance to capture hardstand run off

and direct it to rain garden.

GREENHILL PARK DESIGN GUIDELINES



GREENHILL PARK RAIN GARDEN
PLANT LIST

Native plants are encouraged, but other exotic plant species which complement your front
yard planting design could be used. Deciduous plants should not be used as their leaf-fall can

block the outflow.

The plants selected need to —
- Be able to tolerate short periods of inundation and longer dry periods
- Be perennial rather than annual

- Have deep fibrous root systems and a spreading growth form

- Form a dense, weed-suppressing cover

&

Botanical Name

Common Name

Apodasmia similis

oioi

Blechnum penna-marina

alpine hard fern

Libertia ixioides

mikoikoi

Carex dipsacea

teasel sedge

Carex secta

purei
Carex virgata pukio
Dianella nigra turutu
Libertia grandiflora mikoikoi
Lobelia angulata panakenake
Pimelea prostrata pinatoro

All rain garden plants to be a minimum grade of Pb 8 at the time of

planting. * Other plant species can be approved at the discretion of the

Design Review Panel.

Driveway

DIAGRAM —38
Rain Garden Typical Location

GREENHILL PARK DESIGN GUIDELINES

Street / Lane

Channel and grate to be
installed across vehicle entrance
to capture run off and direct it
to rain garden.

The rain garden receives water
that runs off the driveway

and paved areas (as much as
practical).

Collection sump to outlet to
stormwater connection

provided.

The rain garden is to be located
and integrated with the lot
garden design.

34



Option 1B
SITE SOAKAGE DEVICE — RETENTION

Design to provide minimum 'live storage’ retention for runoff from a 10mm rainfall

event for roof and trafficked hardstand areas.

The following table outlines indicative storage volumes for a range of lot sizes.

Lot Area Live Storage

(m?) Volume
(m?)

300 22

350 2.6

400 3.0

450 34

500 37

550 4.1

Based on 80% site coverage (roof and hardstand areas)

KEY REQUIREMENTS

- Soakage device(s) to be located to capture runoff from roof downpipes and hardstand
areas (as much as practical).

- A channel and grate to be installed across vehicle entrance to capture hardstand run off
and direct it to soakage device.

- Soakage device to be integrated with garden design.

- Overflow to be connected to stormwater connection provided.

FOR MORE INFORMATION
Refer to Hamilton City Council Three Waters Practice Note HCC 03: Soakage’ for

information on typical design requirements.

House

Runoff from roof areas to device

Runoff from hardstand areas to device

Soakage device
Sediment trap

k. Lot boundary

Overflow to public stormwater system

Street / Lane

DIAGRAM —9

Site Soakage Device — Retention

GREENHILL PARK DESIGN GUIDELINES
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Option 2
SLIMLINE RAIN TANK — RE-USE

The slimline rain tank is to be connected to a separate grey-water household re-use

system with a minimum capacity of 5,000L.

KEY REQUIREMENTS

- Rain tank to be connected into a fully integrated grey-water re-use system within the
main dwelling with connections to toilets, laundry and irrigation systems.

- All roof run-off is to be captured by rain tanks and available for re-use. Run-off from
hardstand areas (driveways and paving) can be discharged directly into stormwater
connection provided.

- A maximum of two (2) tanks may be used to achieve the required storage and align with
downpipe locations.

- Overflow to be connected to stormwater connection provided.

LOCATION AND INSTALLATION
Slimline rain tanks should be placed in the rear or side yard of the lot as unobtrusively as
possible. Care should be taken, where tanks are placed next to the house, to ensure they are

placed adjacent to a blank wall and not infront of a window.

COLOUR

The colour of all rain tanks should match the colour of the homes exterior wall cladding

adjacent to the tank.

* Colours that do not match but are complementary to the design and materials of the house can be approved
at the discretion of the Design Review Panel.

FOR MORE INFORMATION
Refer to Hamilton City Council Three Waters Practice Note — HCCO2 —Rainwater Re-

use Systems (Rain Tanks)' for information on design requirements.

APPROVED RAIN TANK PRODUCTS

Tanksalot® Slimline Tank www.tanksalot.co.nz

ThinTanks™ NZ Slimline Rainwater Poly Tank www.thintanks.co.nz

* Other rain tank products will also be considered subject to approval by Greenhill Park.

Note below ground tanks (sealed tanks only) are also considered an appropriate

design option and are pre-approved for use on this subdivision.

~
<
S
2
£
g
@
£
£
A

Runoff from roof areas to device

House

Runoff from hardstand areas discharged off-site

f=—==z= Lot boundary

o=

Overflow to public stormwater system

| Street / Lane

DIAGRAM —10

Slimline Rain Tank — Re-use

GREENHILL PARK DESIGN GUIDELINES
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1% AEP

Minimum Lot Flood Level Calculated Freeboard

DEER Level (mRL) Flo((::IiRILe;vel Reference (to Lot Level)
388 14 39.428 38.00 Swale 1D 1.428
389 14 39.316 38.00 Swale 1D 1.316
390 14 39.191 38.00 Swale 1D 1.191
391 | 14 39.419 38.00 Swale 1D 1.419
392 14 39.409 38.00 Swale 1D 1.409
393 14 39.325 36.40 Swale 3A 2.925
394 14 39.214 36.40 Swale 3A 2.814
395 | 14 39.130 36.40 Swale 3A 2.730
396 15 39.127 36.40 Swale 3A 2.727
397 15 39.222 36.40 Swale 3A 2.822
398 15 39.318 36.40 Swale 3A 2,918
399 | 15 39.429 38.00 Swale 1D 1.429
400 15 39.414 38.00 Swale 1D 1.414
401 | 15 38.923 38.00 Swale 1D 0.923
402 15 39.946 38.00 Swale 1D 1.946
403 15 39.233 38.00 Swale 1D 1.233
404 | 15 39.309 38.00 Swale 1D 1.309
405 | 15 39.278 38.00 Swale 1D 1.278
406 15 38.925 38.00 Swale 1D 0.925
407 | 15 39.339 38.00 Swale 1D 1.339
408 | 15 39.607 38.00 Swale 1D 1.607
409 15 39.358 36.46 Swale 3B 2.898
40 | 15 39.288 36.46 Swale 3B 2.828
411 15 39.215 36.46 Swale 3B 2.755
412 15 39.138 36.46 Swale 3B 2,678
413 15 39.057 36.46 Swale 3B 2.597
414 15 39.151 36.46 Swale 3B 2.691
415 | 15 39.231 36.46 Swale 3B 2.771
416 15 39.311 36.46 Swale 3B 2.851
417 15 39.391 36.46 Swale 3B 2.931
418 | 15 39.471 36.46 Swale 3B 3.011
419 15 39.544 38.00 Swale 1D 1.544
420 15 39.811 38.00 Swale 1D 1.811
421 | 15 39.930 35.46 Swale 3B 4.470
422 15 39.825 36.46 Swale 3B 3.365
423 15 39.741 36.46 Swale 3B 3.281
424 | 15 39.657 37.46 Swale 3B 2.197
425 15 39.571 38.46 Swale 3B 1111
426 | 15 40.020 38.00 Swale 1D 2.020
427 | 15 39.908 38.00 Swale 1D 1.908
428 15 39.748 38.00 Swale 1D 1.748

[ | 1
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1% AEP

Stage Minimum Lot Flood Level Flood Level | Calculated Freeboard
9 Level (mRL) Reference (to Lot Level)
(mRL)

429 15 39.696 38.00 Swale 1D 1.696

430 15 39.589 38.00 Swale 1D 1.589

431 15 39.472 38.00 Swale 1D 1.472

432 15 39.320 38.00 Swale 1D 1.320

433 15 39.144 38.00 Swale 1D 1.144
H 1 eca a age
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APPENDIX 2

Roading QA Documentation

Road Subgrade - 2(a)
- Drawing 21879-M-12-BR1 (in lieu of strings)
- Clegg Hammer Tests

Road Basecourse 2(b)
- Nuclear Densometer Results

- Benkelman Beam Test Results
- Basecourse Strings
- GAP40O Material Tests

Surfacing & RAMM Data 2(c)
- HCC pavement RAMM data
- Surfacing RAMM data

Greenhill Park Stage 15
Infrastructure Development Completion Report Reference: 30378




APPENDIX 2(a)

Roading QA Documentation

Road Subgrade
- Drawing 21879-M-15-BR1 (in lieu of strings)
- Clegg Hammer Tests

Greenhill Park Stage 15
Infrastructure Development Completion Report Reference: 30378
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ONLINE

CONTRACTORS

P O Box 21187, Rototuna
Hamilton, 3256
Email: Todd@onlinecontractors.co.nz

Ph: 07 853 9422

COMPACTION - CLEGG TESTS

Contract GHP Job No.
Site/Chainage Road 22 Stage 15 Date 27/01/021
Recorded by Bikal Baniya
Material Brown Rock SIL
m . |1m from kerb -
Chn from |Centre Line Right Notes
kerb -
160 23
170 27
180 34
190 31
200 24
210 22
220 31
230 27
240 24
250 35
260 30
270 29

Remarks

Source of conversion: Inferred CBR%=0.07(Impact Value) 21100




' l P O Box 21187, Rototuna
. . Hamilton, 3256

Email: Todd@onlinecontractors.co.nz

CONT:\)ACTORS Ph: 07 853 9422

COMPACTION - CLEGG TESTS

Contract GHP Job No.
Site/Chainage Road 37 Stage 15 Date 22/01/021
Recorded by Bikal Baniya
Material Brown Rock SIL
1m from Centre |1m from kerb -

Chn kerb - Left Line Right Notes

270 30

280 25

290 22

300 29

310 27

320 39

330 23

340 36

Source of conversion: Inferred CBR%=0.07(Impact Value) >/100

Remarks




' l P O Box 21187, Rototuna
. . Hamilton, 3256
Email: Todd@onlinecontractors.co.nz

CONTRACTORS Ph: 07 853 9422

COMPACTION - CLEGG TESTS

Contract GHP Job No.
Site/Chainage Road 38 Stage 15  Date 22/01/021
Recorded by Bikal Baniya
Material Brown Rock SIL
Chn fgonrjn Centre Line | ™™ eroignhlt(erb ] Notes
kerb -
130 27
140 24
150 21
