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1. Introduction

1.1 Purpose and scope

Initia Ltd (Initia) was engaged by Greenstone Land Developments Ltdo provide geotechnical services
in relation to the proposed residential subdivision at a site off Clifton Road, TeAwanga. This report
presents a summary of the works undertaken and provides relevant geotechnical recommendations for
the proposed development. Initia were commissioned at the start of the earthworks to provide
certification of the site for residential housing.

We understand that the area known as Lot 1 has been given to Hastings District Council as a reserve.

This report and subsequent recommendations only relate toLots 2 to 45 (Stagel).

The following works have been undertaken in accordance with our proposal dated 24 April 2020

x Areview of local geology (published geological maps).

X A site inspection by a geotechnical engineer.

X A review of historic investigations carried out by Resource Development Consultants Limited
(RDCL)

x Areview of all earthworks test results provided by the Contractor .

X  Site specific geotechnical investigations comprising:

0 40 No. Cone Penetration Tests (CPT) toa maximum depth 3.8m bgl.

X An assessment of sitesubsoil class in accordance with NZS 1170.5:2004.

X An assessment of seismic hazard using CPT data.

X Building restriction lines for the development .

X An assessment of geotechnical considerations associated with the foundation desigrfor each
Lot.

X Preparation of this report.

1.2 Proposed Development

The proposed development comprises a45-lot subdivision with a large stormwater detention pond at
Clifton Road. The majority of the site has beenraised due to the Hastings District Council (HDC) flood
levels in the area.There is a stormwater drain passing through the site The Earthworks plan by Strata
Group attached in Appendix A indicates up to 2m of engineered fill has beenplaced on the site.

A large diameter culvert was installed adjacent to Lot 21. During the installation the natural
slope/stream bank was excavated which may have led to slope stability issues inthe future for Lot 21.
The decision wasmade to excavate out the affected area and provide a geogrid reinforced slope to the
protect the eastern slopebelow Lot 21. This is shown on Stratagroup Drawing No. J5010 AB0O04 in
Appendix A. The implications for development within Lot 21 is di scussedin later sections.

Access to the subdivision is proposed to be viaroads off Clifton Road to the north of the site.

A Resource Consent(RMS20190372) has already been granted for this projectbased ona basic
previous investigation from another consultant (RDCL).

1 Initia Ltd (24 April 2020). Proposal for Geotechnical Consultancy ServicesKTe Awanga Suldivision.
2 New Zealand Standard (2004). Structural Design Actions KEarthquake Actions KNew Zealand.
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2. Site Conditions and Geology

2.1  Site Description and Location

The site of interest (legally named Lot3 DP 519212) is located off Clifton Road in Te Awanga. The site
is within 100m of the coastline. The site was previously used as a farming block andor Lots 1-10 and
22-45 some buildings and sheds were located on the site The site appears to be on a former flood
plain and is therefore typically flat, sitting at an elevation of approximately RL3-5m. Lots 11-21 are
slightly higher an elevation of 8m. The site is bounded by developed residential property to the north
and east of the site. A vineyard is located to the west and farming land to the south. Refer to Figure
2-1 below:

o

Figure 2-1 - Site Overview with highlighted boundaries

We note there is a stormwater overland flow drain along the eastern boundary of the site, which then
cuts across the site in front of Lots 41-45.
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2.2 Geological setting

$ ; ];oto]bl-t -r o= |_; -% h ?showsthesite to be underlain by Holocene aged
shoreline deposits comprising marine gravel, sand andmud on the beaches at the front of the site. The
rear of the site is shown to be alluvial deposits of the Heretaunga Plains.Refer to Figure 2-2 below:
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Figure 2-2 - Geological Map of the Hawkes Bay Area showing site area.
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3. Geotechnical Inve stigations
3.1  Previous investigations (RDCL, 2019)

Resource Development Consultants Limited (RDCL) have previously carried out a siteingle
investigation comprising a borehole to 15m in the centre of the site in May 2019. Referto Table 3-1
below for the co-ordinates and depth of each test:

Table 3-1 - RDCL's site investigation

Coordinates (NZTM)*
ID Depth (mbgl
Easting (m) Northing (m) epth (mbg})
BHO1 1941039 5605625 15.45

Note 1: Coordinate system KNZTM2000 .

The existing investigation data indicates that the site is typically underlain by dense to very dense sand
and gravel

No groundwater was encountered within the borehole.

Refer to Appendix B for the RDCL investigation log.

3.2  Current investigation (Initia, 2020)

On 12 and 13 May 2021, a site investigation comprising45 No. Cone Penetration Tests (CPTs) was
carried out by Geotech Drilling Ltd under the supervision of a Geotechnical Engineer from Initia. The
recent Initia investigation plan and logs are attached inAppendix C. Refer to Table 3-2 below for the
location co-ordinates and depth of each test:

Table 3-2 Kinitia site investigations

5 Coordinates (NZTM)!
Easting (m) Northing (m)
CPTO1 1940871.3 5605549.2
CPTO2 1941005.4 5605703.5
CPTO3 1940987.6 5605708.7
CPTO4 1940960.0 5605688.8
CPTO5 1940946.5 5605675.0
CPTO6 1940931.2 5605658.9
CPTO7 1940915.9 5605644.0
CPTO8 1940904.2 5605631.2
CPTO9 1940888.8 5605615.2
CPT10 1940871.2 5605604.9
CPT11 1940860.2 5605589.8
CPT12 1940838.8 5605572.9
CPT13 1941023.5 5605741.6
CPT14 1940883.5 5605534.2
CPT15 1940897.5 5605519.2
CPT16 1940911.5 5605505.2
CPT17 1940925.5 5605492.3
CPT18 1940940.4 5605478.3
CPT19 1940955.2 5605462.1
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5 Coordinates (NZTM)!
Easting (m) Northing (m)

CPT20 1940968.3 5605447.0
CPT21 1940980.5 5605433.1
CPT22 1941014.2 5605473.9
CPT23 1940998.7 5605493.5
CPT24 1940981.3 5605508.8
CPT25 1940967.4 5605523.8
CPT26 1940950.1 5605542.4
CPT27 1940934.5 5605558.7
CPT28 1940918.9 5605576.1
CPT33 1940999.7 5605534.7
CPT34 1941014.5 5605519.5
CPT35 1941028.6 5605507.8
CPT36 1941045.9 5605549.3
CPT37 1941018.6 5605573.9
CPT38 1941002.1 5605590.2
CPT39 1940983.2 5605609.9
CPT40 1940969.3 5605625.0
CPT41 1940990.0 5605646.3
CPT42 1941008.9 5605626.6
CPT43 1941023.7 5605610.4
CPT44 1941040.1 5605591.8
CPT45 1941059.9 5605574.3

Note 1: Coordinate system KNZTM2000 (measured by handheld GPS.

3.3  Groundwater

No groundwater has been recorded in any of the test locations.
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4.  Site stratigraphy

The results of the most recent geotechnical investigations carried by Initia (2021) indicates that the
site is underain by the following soil units:

X Unit 1: Dense to very dense sandy GRAVEL to approximately 6m depth.
X Unit 2: Dense to very dense coarse SAND to at least 15m depth.

These are very good ground conditions for the Hawkes Bay region.
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5. Fill Certification
5.1 Earthworks

According to the Zorn Surveying fill contour plan, it appears 0.1m K.0m of engineered fill hasbeen
placed across the majority of the site . The majority of the road corridors are in cut material.

The site was cleared of vegetation and any topsoil present stripped from the work area. Where
practicable, disturbance to vegetation cover outside the extent of the earthworks hasbeen minimised
to aid sediment control.

Compaction of any fill material has beenin accordance with NZS 4404:2010. The site won fill and
imported granular fill has beenplaced in 200mm maximum layer thicknesses andcompacted to an
engineered specification.

The imported fill was brought to site from a river source at Maraekakaho and material from a
development at the Tumu Rd site in Hastingsand the following preliminary compaction criteria for this
material was recommended:

Compaction of granular fill
Dry density KNDM: Minimum Dry Density 92%
Average Dry Density 95%

All material used as fill on site was reviewed by the Geotechnical Engineer prior to placement.

5.2 Testing Results

Initia have been provided with all the engineered fill test results that relate to all the lots with the
exception of Lot 12 to 12 which are located at original ground level. Typically, all the testing indicated
greater than 95% of Maximum Dry Density (MDD ). In terms of strength of the engineered fill layer, the
CPT plots where the probe has been pushed through the engineered fillindicates shear strengths in
excess 0of150 kPa.

Some high voids have been noted on the test data received by Initia. We undersand that this was due
to a delay in the earthworks testing following compaction in warmer summer months.

Copies of all the test data and relevant compaction curves are presented in AppendixD.

5.3 Lot 21 KReinforced soil slope

As mentioned earlier, due to site constraints, a secton of the natural stream bank was excavatedto
enable the installation of a largediameter culvert. This slope was over-steepened and may haveled to
stability concernsin the future for t he eastern boundary for Lot 21 boundary.

The bank was over excavated approimately 5m back from the top of the slope. This material was
reused in conjunction with wrapped geogrid every 200mm to create a 4m high reinfor ced slope. The
slope was hydroseeded on completion

Testing was carriedout on the compacted material indicated very dense compaction had been
achieved for the slope and these resultsalong with an as-built plan are presented in Appendix E. A
photograph of the completed slope is shown below.
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Photo 1 - Reinforced soil slope adjacent to Lot 21
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6. Geotechnical Considerations
6.1 General

The following geotechnical considerations are relevant to the design andconstruction of the proposed
development and are addressed in the following sections:

Site seismicity and subsoil class
Liguefaction assessment

Static Settlement risk;
Foundation Options

X X X X

The interpretations, advice and recommendations presented in this report are based on geotechnical
investigations completed by Initia and others at point locations. The nature and continuity of the
ground conditions away from the investigation locations is inferred and it must be appreciated that
actual conditions could vary from the assumed model.

6.2 Site seismicity and subsoil class

The site subsoil class has been assessed in accordance with NZS 1170.5 (2004)There is an absence
of proximal deep investigation data, however given the inferred depth to rock based on our knowledge
of the area, the site subsoil class should be considered Class IKDeep Soil.

The peak gound accelerations (PGA) adopted for liquefaction assessment are presented ifable 6-1
below. These peak ground accelerations have been derived from the MBIE Guidehe KModule 15.
Following are assumptions for the proposed development:

Design life K50 years;

Important level 2 KIL2;

Annual probability of exceedance for Ultimate Limit State (ULS) of 1 in 500 years;
Annual probability of exceedance for Serviceability Limit State (SLS) of 1 in 25 years.

X
X
X
X

Table 6-1: Summary of design peak ground acceleration (PGA) and associatedmagnitude Mw

Design Criteria Return Period PGA (g) Effective Magnitude (Mw)
Serviceability Limit 25 0.12 6.4

State (SLS)

Ultimate Limit State 50 0.58 7.1

(ULS)

4 New Zealand Standard NZ 1170.5:2004 Structural Design Adions: Part 5: Earthquake actions KNew
Zealand.

5 MBIE, earthquake Geotechnical Engineering PracticeKModule 1. Overview of the guidelines,
Appendix A, Table A1, dated November 2021
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6.3 Liguefaction susceptibility & triggering

The liquefaction susceptibility of the underlying material at the proposed subdivision has been
assessed using the results of the Initia 2020 Investigationswhich located a CPT on each lot of the
subdivision.

Given the very dense nature of the ground conditions, the material types (gravels) and the absence of
elevated groundwater at the site, it can be considered that the liquefaction risk to this subdivision is
very low.

There is an openstormwater drain that has been constructed in front of Lots 3, 4, 41 to 45. Given the
ground conditions and the rare occurrence of this drain being saturated in an extreme rainfall event,
the risk of lateral spreading is considered to be negligible.

6.4 Static Settlement (fill and building s)

The site is underlain by Holocene Shoreline deposits, which are not considered susceptible to
consolidation settlement due to the dense and granular nature of the natural soils. Any settlement
induced by the fill placement would have occurred immediately.

Any settlement of the ground due to the proposed building loads (esidential dwellings) will be within
the typical settlement tolerances (less than 25mm)

6.5  Building Setbacks

Due to the placement of the engineered fill adjacent to the site boundaries and the construction of th e
drain, there is a need to provide building setbacksto ensure that any subsequent foundations are not
affected by slope instability following extreme rainfall events or moderate earthquakes. We
understand that there are other boundary building constraints in terms of planning conditions. This
report does not address these additional setbacks.

We recommended that a 2m setback is applied to all lots whele there is a break in slope with the
exception of the following lots where additional setbacks are required.

Lot 2 K6.3m from northern boundary, 7.1m from the southern boundary
Lot 3 K5.9m from northern boundary, 2.2m from the southern boundary
Lot 4 K8.3m from northern boundary

Lot 21 K2m from the Eastern boundary

Lot 41 K4.4m from the Eastern boundary

Lot 42 K3.6m from the Eastern boundary

Lot 43 K3.8m from the Eastern boundary

Lot 44 K4.3m from the Eastern boundary

Lot 45 K3.2m from the Eastern boundary

X X X X X X X X X

These setbacks should be made clear to prospective purchasers of these lotsA plan showing these
setbackson the lots and the cross sections has been poduced by Stratagroup (Drawing No.J5010
C160-161) and presented in Appendix A.
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6.6 Foundationsfor Lots 2 to 45

We understand that b raft type foundations are commonly used in the Hawkes Bay region because
of a perceive better performance in earthquake events. Initia would also support this theory for
subdivisions with high seismicactivity areas of New Zealand

It should be note that due to the very good ground conditions at this site, no ground improvements
such as gravel rafts are required for the lots within this subdivision.

A structural raft foundation (rib raft or other property system) should be designed with the following
bearing capacities(under the ribs).

X Geotechnical ultimate bearing capacity 300kPa
X ULS factored bearing capacity 150kPa
X Allowable bearing capacity 100kPa

A raft foundation -tvo ru;";m|v |_; Otbt7bm] =uol <rfttbm] -r-u|= bm - t-u]; ;-u|_t7t-I

If any foundations are located within the building setback zones (see section6.5 above) that these will
need to be subjected to specific engineering design.
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7. Main Conclusions

The geotechnical investigationsand completion reporting have established that the Stagel (Lots 2 to
45) of the Te Awanga Downs Subdivision, Clifton Rd, Te Awangais suitable for residential
development in accordance with the recommendations outlined in this geotechnical completion report.

Even though the ground conditions are very good for the Hawkes Bay region, we would recommend
that a structural raft foundation (rib raft or other property system) should be designed due to the high
seismic activity in the region. We recommend that the Hastings District Council adopt this
recommendation when assessing individual Building Consent Applications for the site.
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8. Applicability

This report has been prepared for our client, Greenstone LandDevelopments Ltd, with respect to the
brief provided to us. We note that only a representative sample of earthworks were reviewed by Initia
-m7 | _;u;=o0ou; %; -u; u;t<bm] om |_; 1omju-1jou=v "’
accepted for any omissions represented by those documents. The contractors PS3hould be obtained
by the client and submitted to HDC. The advice and recommendations presented in this report should
not be applied to any other project or used in any other context without p rior written approval from
Initia Limited.

Report prepared by: Report reviewed by:
AT fuldd
- 5 <1) F—L.r«.._
W&éﬂmﬂ \ {
Nathan Hickman/Andy Andy Pomfret
Pomfret Director

Senior Geotechnical Engineers
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Appendix A Cut/fill and setback plans
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