


Geotechnical Assessment
Report

Belmont Quarry Proposed
Overburden Disposal Area

Date: 31 July 2026
Job Reference: BGLO0O0252 v2.1

Report prepared for: Winstone Aggregates







Contents

1 INEFOOUCTION oot bbb 1
2 PrOPOSEO OBDA......o bbb b8 bbb bbb 1
3 Historical precedent — COttIE OBDA ...ttt 2
4 Background iNfOIMATION ..t 3
LD SIEE OBSCIIPLION ottt bbb bbb bbb 3

L2 HiStOriCal @BIHAI IMAGEBIY. .ottt bbbt en s 4

4.3 Geology and gEOMOIPNOIOOY ..ottt bbb S

S FIBIH OBSEIVALIONS ... bbb 6
S L WESEEIN QUIIY vttt 7

5.2 WESEEIN SIAING GUITY 1ot bbbt 7

5.3 BASTEIN GUITY ot 8

S.H  EQSLern SidlING QUIIIES .ottt bttt 9

5.0 QUAITY SIOPES .t b bbb bbb 9

6 GrOUNT INVESTIGATIONS ...t E bbbt ns 10
7 Conceptual ground and groundwater MO ... 10
8 SEBISIMUC I0AAINTS ..vviii bbb bbb bbb bbb 11
9 SIOPE STABIITY BSSESSIMEBNT ...ttt b bbb bbb 12
L BEBMETAL i 12

9.2  Groundwater conditions fOr QESIGN oot nes 13

9.3 Anticipated OBDA Material tYPES ittt 14

QU LIQUETACHION FISKS ottt bbb bbb bbb 14

9.5 MAtErIal PAAMEBLEIS ..ot bbb bbb 14

LS N T =] T T o] =T - OO 15

9.7 RESUIES i 16

10 Conceptual construction reCoOMMENAATIONS ...ttt sees 17
10.1 FoUNCation PrEParatiOn. .. ettt 18

10.2 SUB=SUMACE OrAINAGE ..ceoieeiiieeeei et b bbb bbb 18
10.2.1 FOrmal SUB=S0il AraiNS......ovi e 18

10.2.2 Informal drain@ge BIANKELS ...t bbb 18

10.3 Fill PIACEMEBNT vttt st 19

10.4 Zone 1 Fill - Weathered greywacke rack fill ... 19
Baseline Geotechnical Limited BGLOOOR52 v2.1

Geotechnical Assessment Repart - Belmaont Quarry 0BDA

Client: Winstone Aggregates Page [ii



10.5 Zone 2 Fill = Improved Greywatke SOil fill ... ssssssenes 19

10.6 Zone 3 Fill = MiXEd ClAY Fill......c.ciriii bbb 19

10.7 Z0Ne 4 ProCess PONG FINES ...ttt bbbt bbb 20

10.8 Summary of zoned fill requirements & placement reqUIrEMENES.......covvveienensnn s 21
11 Management of residual gEOTECHNICAl FISKS .....coiiiiriiceesers st 22

11.1 Early phase soil parameter VEMfICatioN. ... 22

11.2 Additional site investigation fOr STAGE H.......cccies s nes 22

11.3 Detailed design of Stage 9 process water fiNes PONG.......ccovviirnne s 22
12  Summary and reCoOMMENUAIONS. ..ottt 23
13 APPICADITIEY ottt 24
Appendices

Appendix A - Cameron Lines CV

Appendix B - BGL figures

Appendix C - OBDA staging figures

Appendix D - Annotated photographs [Belmont Regional Park]

Appendix E - Annotated photographs (Upper Quarry Batters]

Appendix F - Investigation logs

Appendix G - OBDA Groundwater Monitoring Hunua Quarry

Appendix H - Slope analyses

Baseline Geotechnical Limited BGLOOO252 ve.1
Geotechnical Assessment Repart - Belmaont Quarry 0BDA

Client: Winstone Aggregates Page [iii



1 Introduction

Winstone Aggregates [Winstone), a division of Fletcher Concrete and Infrastructure Limited
(Fletcher), is proposing a major development to expand its operations at Belmont Quarry, located in
Lower Hutt in the Wellington Region. The expansion is critical to securing a reliable supply of high-
quality aggregate for infrastructure and construction projects throughout the region.

The Belmont Quarry Development Project is a listed project (Application FTA308 - Belmont Quarry
Development]) under the Fast Track Approvals Act (2024]. A key component of the project is the
creation of a new Overburden Disposal Area (0BDA] adjacent to the existing quarry footprint which
will enable the extraction of approximately 33.7 million tonnes of aggregate from the Quarry.

Winstone is propasing a land exchange involving approximately 34.1 hectares of Fletcher-owned
land which would be added to the conservation estate, in return for approximately 23.86 hectares of
Crown-owned reserve land managed and controlled by Greater Wellington Regional Council as part
af Belmant Regional Park.

We have previously provided geotechnical advice relating to the stability of Fletcher-owned land
proposed to be used as part of the land exchange?!.

This report provides a geotechnical assessment of the proposed OBDA design. We understand that
the report will be provided as a supporting document far the substantive application under the FTAA.

The scope of works was set out in our offer of service dated 24 June 2025.

The author of this report, Cameron Lines, confirms that, in his capacity as author of this report, he
has read and agrees to ahide by the Enviranment Court of New Zealand’s Code of Conduct for Expert
Witnesses Practice Note 2023. Cameron Lines’ experience and expertise is set out in his CV at
Appendix A.

2 Proposed OBDA

A concept OBDA landform design has been prepared by Terra Mining; this is presented in Appendix B.
The design incorporates infilling the two main gullies (eastern and western gullies] as well as smaller
sidling gullies in the north of the proposed 0BDA footprint.

A schematic of the OBDA footprint is shown in Figure 2-1. The propased fill depth typically ranges
from 10 to 15 m, with a maximum fill depth of 45 m. The highest elevation of the existing topography
is approximately RL 210 m, while the crest of the proposed OBDA design is at approximately RL 230m.

! Baseline Geotechnical Limited, 2024, Geotechnical Appraisal Report Land Exchange Belmont Quarry Development Project, Wellingtan,
Ref: BGLOOO252 v1.0 dated 1 December 2025.
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commenced and provides a useful background guide to the expected performance of any future
0OBDA constructed in a similar fashion.

In general, the design that is set out herein follows the general approach adopted in the Cottle OBDA
design, noting the following:

. We have generally adopted more conservative material parameters.

° We have adopted mare conservative porewater pressures in the fill materials.

° We have provided a higher level of placement control on overburden materials.

. The seismic design standards have changed since the Cottle 0BDA was designed which
requires higher seismic loads.

. There is now more rabust guidance available with respect to acceptable displacements in
seismic events.

This context indicates that the design for the proposed OBDA should result in a lower level of
geotechnical risk when compared with the existing Cottle OBDA.

4 Background information

41 Site description

Belmant Quarry has been developed on the eastern slopes that abut the Belmont Regional Park and
is positioned on the western side of State Highway 2 [northbound), located 24 km northeast of
Wellington, and approximately 12 km southwest of Upper Hutt. The ranges to the northeast of the
quarry rise to an elevation of approximately RL 210 m?,

The area proposed faor the 0BDA development is within the Regional Park as set out in Figure 4-1 and
is positioned immediately north of Belmant Quarry. The existing topography comprises an eastern
and a western gully, both of which flow towards the south, diverting around the active quarry area.

3 Toitd Te Whenua Land Information New Zealand. (2024). NZTopo50-BG32 Lower Hutt, Fdition 1.09[Map]. Toitl Te Whenua LINZ.
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5.1 Western gully

The western gully was visited in June 2025. It is steeply incised, and flows narth to south, eventually
turning towards the southwest to flow out of the proposed land exchange area. While there is
evidence of some gravel alluvium within the floor of the gully, the southernmaost part of the gully floar
has been eroded down into the underlying highly to moderately weathered greywacke rock mass,
which is exposed in the stream channel (Figure 5-1].

Figure 5-1: Highly weathered greywacke rock exposure in Western Gully floor at Bx06.

5.2 Western sidling gully

The western sidling gully was visited in July 2025. The stream flows to the west in a narrower and
mare incised gully channel compared to the eastern gullies. The gully is infilled with saturated
alluvium. The gully progressively becomes narrower, and the gully floor becomes progressively softer
with distance downstream.

Completely weathered rock was observed in the head of this sidling gully, indicating a potentially
shallow depth to rock. The exposure was observed near the ridgeline, exposed by a fallen tree (Figure
5-2]. This exposure was an orange-brawn silty clay that retained some relict rock fabric, supporting
a shallow rock profile.

No rock exposure was observed in the remaining western sidling gully. We have subsequently
undertaken sub-surface investigation in this sidling gully to understand the depth to rock near the
downstream toe of the OBDA.
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Figure 5-2: Fallen tree exposing a residual greywacke soil at Bx11.

5.3 Eastern gully

The eastern gully was visited both in June and July 2025 and is orientated largely north to south and
is up to 8 m wide. The wider, more open nature of the gully is reflected in the stream channel, which
flows through multiple channels across a flat gully floor which is made up of soft alluvial soils [Figure
5-3]). The gully becomes progressively wider and marshier with distance downstream, eventually
becoming an extensive wetland (known on site as the ‘farm pond’].

The ‘farm pond’ is partially located within the exchange land package and is positioned 10 m
sautheast of the OBDA design footprint at approximately RL 164 m [Appendix B]. The pond is
currently located 60 m from the active Belmont Quarry site. Inflows are sourced from the eastern
gully, and it appears to outflow southwest, away from the quarry.

No rock exposure was abserved in the main eastern gully. We have subsequently undertaken sub-
surface investigation to understand the depth to rock.

Baseline Geotechnical Limited BGLOOO252 ve.1
Geotechnical Assessment Report - Belmont Quarry OBDA
Client: Winstone Aggregates Page |8



Figure 5-3: Flat alluvial floor in Eastern Gully at Bx04.

5.4 Eastern sidling gullies

The eastern sidling gullies were visited both in June 2025 and July 2025 and were observed to flow
downslope to the east. These sidling gullies have a flat floor infilled with saturated alluvium. The
sidling gullies become progressively wider and marshier with distance downstream. Rock was not
observed and these were highlighted as an area requiring sub-surface investigation to assess depth
to rock.

5.5 Quarry slopes

Mapping of the upper batters of the existing quarry has identified 1-2 m of dry, hard, yellow brown
residual greywacke soils overlying weak, light arange brown, highly weathered greywacke rock.

Overlying the natural ground surface is historic quarry backfill. This material comprises an orange
brown, tightly packed, gravel with some cobbles and silt. Gravels and cobbles consist of subangular,
maderately to highly weathered greywacke. It was observed to be largely stable in quarry batter
slopes of 45° up to 10 m high.

Minor groundwater seepage was observed in this material where it had been placed low within the
pre-existing gully.

Historic process water pond fines were ohserved in the upper quarry batters where these had
histarically infilled a farmer gully head. These historic process water fines pands were designed in
1988, and placement occurred from the early 1990°s to 2010 when the ponds were capped with
quarry backfill.
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af shallow rock expasure in the western gully, we infer this to be the contact between the alluvium
and the underlying completely weathered greywacke rock mass.

Based on similar orientation of the gullies within the site to those observed in the surrounding area,
we infer the primary northeast to southwest trending gully alignment and secondary west to east
trending gully alignments to be the result of regional scale faulting®. The rock structure visible along
the forest track west of the exchanged land package supports this.

For the purposes of our geotechnical assessment, we anticipate that the alluvial soils will be able to
be completely undercut and removed from the foundation where necessary to provide a OBDA
foundation free of soft saturated soils.

Based on seepage observations in each gully, we anticipate that stream flow is primarily sourced
from groundwater perched within the soil mantle [regalith].

8 Seismic loadings

A series of different design loads have had to be calculated for the proposed OBDA to account for the
temporary nature of some of the quarry activities, the staged development of the OBDA, the expected
long term nature of the final landform and the consolidation and dewatering of process water pand
fines proposed to be encapsulated into the OBDA.

Three proposed design cases are considered:

1. Long term design case. This considers the majarity of the OBDA including the slopes adjacent
to the quarry highwall once the current quarry is exhausted [i.e. a design life of >100 years].

2. Shart term liguefaction design case. This considers a timeframe within which process water
pond fines encapsulated within the OBDA are expected to dewater and consaolidate. The
process water fines eventually become sufficiently drained so that they are unlikely to liquefy.
A design life of 25 years is considered for this case.

3. Quarry adjacent design case: This case considers the OBDA slopes located above the proposed
final quarry highwall only while quarry operations are ongoing. The design life for this case is
based on the proposed quarry design life (40 years], less the design life of 0BDA development
stages that do not construct fill above the quarry highwall (Stage 4 - approximately 15 years].
Providing an effective design life for this case of 25 years.

We have adopted seismic loadings as set out in Table 8-1, Table 8-2 & Table 8-3 below. We
understand that ance fill placement is complete, buildings will not be placed on the final surface.

% Begg, J.G.; Johnston, M.R. 2000 Geology of the Wellington area: scale 1:250,000 /nstitute of Geological & Nuclear Sciences 1.250,000
geological map 10
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Cross sections through the existing topography and proposed design have formed the basis of our
geological models presented in Appendix B.

Four cross sections have been chasen as they represent different expected gully floor conditions and
fill heights and are therefore considered to be illustrative of anticipated OBDA slope performance.
These four sections include:

. Section A: Marshiest gully fill and closest to a pre-defined wetland area. The wetland is
immediately downslope of the toe of the OBDA section.

° Section B: Greatest gully fill thickness with a recent alluvial soil in the foundation.

. Sectian C: For ground conditions along the western portion of the site.

. Section D: A section through the OBDA and the quarry highwall
In general, the assessment allows far:

. Undercut and remaval of soft alluvium in the foundation of the OBDA, with a platform of rockfill
used as a toe buttress, on lower parts of the 0BDA.

. A zone of improved clay fill, placed under stricter fill placement guidelines, which will be used
to support the front face of the OBDA.

. General mixed averburden fill, placed with less stringent controls.

. An indicative allowance for encapsulated process pond fines up to 3.5 m thick, setback fram
the outer edge of the OBDA by 30 m for Section A, B and C and 40m for Section D. Ponds are
positioned at RL 220 m on the design sections, as illustrated in the indicative stage plans.

9.2 Groundwater conditions for design

For the purposes of the slope stahility assessment and hased on the information presented in
Section 7 we have conservatively adopted a single piezometric surface at the existing ground surface
(i.e. conservatively assumed full saturation of natural material].

For the purposes of design, the overburden fill materials have been modelled with an Ru® of 0.10
(representing ~20% saturation of any analysed slip circle]. The Ru values adopted are broadly
consistent with long term measured pore water pressures in instrumented overburden disposal
areas at Winstone's Hunua quarry site in Auckland [Appendix G].

To model elevated groundwater conditions, the overburden fill materials have been modelled with an
Ru of 0.25 (representing ~50% saturation of any slip circle]. This is to account for a potential build
up in pore pressure during prolonged high intensity rainfall events or partial sub-soil drainage failure.

Separation of groundwater pressures in overburden materials and in-situ soil and rock is considered
reasonable, as a sub-soil drainage network is proposed in the former gully system to collect and
discharge groundwater seepages.

8 Ru is defined as a ratio of normal stress to pore water pressure.
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9.3 Anticipated OBDA material types

The OBDA material comprises non-organic material that is not economical to be sold as a product.
In Belmont Quarry, this mainly contains weathered greywacke rockfill, residual Greywacke soils and
process fines.

These materials are proposed to be separated and used in zoned construction of the OBDA. The
nature of each zone and propased placement contraols are set out in Section 10.3 below.

9.4 Liguefaction risks

We have cansidered potential for liquefaction of the various 0BDA materials under seismic loading.
Each are cansidered below:

. From observation the residual Greywacke soils are cansidered sufficiently clay rich to be non-
liguefiable. Additionally, the OBDA is expected ta be well drained by sub-soil drains and informal
drainage blankets of weathered rock fill. The soils are expected to be maist, not saturated.

° Weathered greywacke rack fill is typically made up of clasts of gravel and cobbles with minor
residual greywacke soil, where clast to clast contact dominates behaviour. This material is
typically free draining and therefore is expected to have a very high resistance to liquefaction
due to its drainage properties that limits excess porewater pressure buildup during a seismic
event.

° The process water pond fines are expected to have a moderate to high likelihood of liguefaction
shartly after placement and encapsulation when it remains saturated and unconsolidated. This
case is cansidered in the stability analytical work that follows in Section 9.7. In the long term,
this material drains and consolidates becoming partially saturated and higher strength. The
consolidated state of the process fines has observed in historic process water pond fines
exposed in the current quarry highwall cut. Once this occurs, we consider that there are
sufficient air voids to prevent excess parewater pressure generation during a seismic shaking
event. The process water pond fines are also proposed to be placed on a drainage blanket
(refer Appendix B Figure 10], to support both long term drainage and consolidation, but also
to provide a drainage pathway for pore water in the long term during a seismic event.

9.5 Material parameters

We have based the material parameters in this preliminary stability assessment on our observation
of the materials exposed during our site visit, in situ testing, comparison with other OBDA fill sites
with similar greywacke derived averburden, and back analysis of existing canditions.

The parameters adopted in this assessment are broadly representative of average conditions. Our
adopted material parameters are presented in Tahle 9-1 and Tahble 9-2.
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We have assessed displacements in accordance with Jibson 2007* and Macedo et al 2023 for the
long term [non-liguefaction) seismic cases, which return results of between 90 mm and 400 mm of
displacement [depending on the method adopted] with a mean displacement of 200 mm.

For the potential process pond fines liguefaction case, we have adopted Macedo et al 2023 method
and 50" percentile displacement as per the recommendations of the NZTA Bridge Manual*®. The
method specified in the Bridge Manual for a liquefied case is Bray and Travasarou (2007])'. However,
we note that Macedo et al 2023 superseded Bray and Travasarou 2007 and therefore has been
adopted for this assessment.

The seismic load adopted for Sections A, B and C is based on the short term liquefaction case (Tahle
8-2). With the process water fines positioned behind a 30 m offset from the OBDA front face, a
displacement of approximately 200 mm could be expected under the design seismic loading. This
level of displacement is unlikely to exhihit a flow like failure, particularly as the liquefied layer is
located well away fram the front face, with a front buttress made up of weathered rock fill,

For Section D, the seismic loads adopted are based on the Quarry adjacent design case (Table 8-3].
With the process water fines positioned 40 m offset from the OBDA front face, a displacement of
480 mm could be expected. We anticipate that this level of displacement would be acceptable,
however we note that the required 40 m offset from the face of the slope would substantially limit
the footprint of the process water pond in this area, making it operationally inefficient.

Our analysis for the liquefied process water fines has been undertaken in a conservative manner due
to the low liguefied strength assumed [in absence of CPT investigation results for this material].
Additionally, the presence of the proposed drainage blanket below and process water pond would
allow excess porewater pressure to dissipate quickly in the event of liquefaction, and our analysis
does not account for this effect.

While we are satisfied that the risks associated with process water pond fines located away from the
guarry highwall are limited, there are some uncertainties in performance of the process water pond
illustrated in Stage 9 of the OBDA development, which is positioned close to the guarry highwall.
Additional investigation and detailed design of the Stage 9 process water pond could be undertaken
based on information gathered during early-stage construction of the OBDA and other process water
ponds. This could be captured as a condition of consent as described in Section 11.3.

10 Conceptual construction recommendations

The following recommendations are conceptual and will need to be finalised prior to construction
commencing.

11 Jibson RW. Regression madels for estimating coseismic landslide displacement. Eng Geo 2007;91(2-4):209-18.

12 Macedo J, Bray JD, Liu C. Seismic slope displacement procedure for interface and intraslab subduction zone earthquakes. Journal of
Geotechnical and Geoenvironmental Engineering 2023 ASCE

13 NZTA [2022). Bridge manual SP/M/022, Third edition, Amendment 4

14 Bray JD and Travasarou T (2007) Simplified procedure for estimating earthquake-induced deviatoric slope displacements. Journal of
Geotechnical and Geoenvironmental Engineering, 133(4], 381-392pp
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10.1 Foundation preparation

We anticipate that foundation stripping will be required to remove soft and saturated alluvium soils
within the gully floor for each stage of placement.

The gullies are narrow, so the depth of soft/wet sails that will need to be undercut is expected to be
limited to a thickness of <1.5 m. The area of stripping will be acrass the full width of the gully.

We recommend stripping of topsoil and vegetation from the entire footprint of each area prior to
placing fill materials. Stripped materials may be stockpiled for final rehahilitation of the site.

The historic process water fines positioned at the crest of the quarry highwall should be sub-
excavated and replaced with rockfill (Zone 1 fill described in Section 10.4]) as part of foundation
preparation.

10.2 Sub-surface drainage

10.2.1 Formal sub-soil drains

Formal underfill drainage will be required to manage groundwater pressures at the contact between
the current ground surface and the overburden fill. This is expected to include a shallow trench along
gully alignments with a filter sock wrapped perforated pipe that is surrounded by drainage aggregate.
The drainage aggregate is proposed to be wrapped in a geofabric. This conceptual design is
illustrated in Appendix B (Figure 13], where larger Type 1 drains are to be used for the main gully
channels and smaller Type 2 drains to be used to pick up localised seepages that may be identified
during foundation preparation.

An indicative plan of the length of sub-sail drains is included in Appendix B, Figure 3 along with a
detail (Figure 7). The extent of the sub-sail drainage network will need to be verified during
foundation preparation for each construction stage.

10.2.2 Informal drainage blankets

At each bench level we recommend placement of a minimum 0.5 m thick weathered rock fill layer
across the footprint of the 0BDA to act as an informal drainage blanket which will assist in managing
the development of pore water pressure within the fill.

These drainage blankets shall extend through the OBDA, and through any compacted front face to
provide relief of excess pore pressures during construction and a drainage pathway for transient
flows on completion (refer Appendix B, Figure 8].

The drainage blankets should be constructed from Zone 1 fill as described in Section 10.4.
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10.3 Fill placement

104 Zone 1 Fill - Weathered greywacke rock fill

A key part of the geotechnical design is achieving an appropriate thickness of Weathered Greywacke
Rock Fill buttress, which essentially provides a foundation for the OBDA and buttresses the lower
slopes.

Zone 1 fill should be used to replace all unsuitable soils undercut within the gully floors and should
be used to construct the entirety of the fill up to the first bench level in these gullies. Zone 1 should
also be used to buttress the frant face of 1V:2H batters as set out in Table 10-1.

Zone 1 fill should comprise free draining, moderately to highly weathered greywacke rock, with only
minar fines. Guidance on placement requirements and compaction control is set out in Table 10-2
below.

10.5 Zone 2 Fill - Improved Greywacke saoil fill

The OBDA construction incorporates a structural fill to support the front face of the OBDA for 1V:3H
batters. Itisalso to be used behind the Zone 1 front facing in 1V:2H batters as set out in Table 10-1.

Individual fill layers for Zone 2 shall be bladed out to achieve the maximum loose lift thickness and
then be compacted with an 825G Caterpillar compactor or approved equivalent. A D10 dozer may be
substituted, provided that initial testing results are acceptable.

No excessive warping or weaving should be observahle under trafficking by laden haul trucks post
compaction.

Residual greywacke soils should be separated depending on moisture content. If encountered, visibly
wet, soft residually weathered Greywacke soils should be separated and placed as Zone 3 mixed clay
fill materials. This may include Greywacke sails excavated from close to the contact with an overlying
geological unit.

Individual field tests should be undertaken as set out in Table 10-2. Where the soil material is more
cohesive, shear vane tests shall be adopted. Where more granular soil material is present, Scala
penetrometer testing shall be adopted.

If necessary, excess weathered greywacke rock (Zane 1] may be included inta the Zane 2 materials
in lifts up to 0.8 m thick. This material shall be placed as per the Zone 1 materials set out in Table
10-2. We anticipate that layers of weathered greywacke rock may also be used to intermittently cap
the OBDA if trafficking becomes an issue for the overburden fleet.

10.6 Zone 3 Fill - Mixed clay fill

While a true civil earthworks specification is not appropriate for general overburden disposal some
general placement guidance is appropriate so that the material strengths adopted in design can be
achieved in practice.
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Typical placement is expected to be dependent on moisture content. Drier soils may be bladed out
and placed in lift thicknesses up to 1 m, while wetter soils may need to be bladed out in thinner layers
(300-400 mm)] due to difficulty in working and trafficking this material when placed in thicker lifts.
The surfaces should be track rolled by bulldozer.

We consider that the soil placement methodology can be expected to praovide a higher than usual
level of compaction for the general Mixed Clay Fill. However, a lack of moisture control will mean that
this material when placed is likely to be short of maximum dry density and thus is not expected to
achieve the material strengths of a soil material compacted under a robust civil specification.
However, the methodaology is expected (and has been demaonstrated through construction of a range
of histarical 0BDA’s] to be able to achieve the maodelled material strengths used in our stabhility
assessment for this unit.

The mixed clay fill should incorporate no more than 5% organics by valume, without specific
geotechnical advice.

10.7 Zone 4 process pond fines

The current procedure is for ponds local to the processing plant to be dredged by excavator and
trucked to a disposal cell located within the developing OBDA. This process is expected to be followed
far the new OBDA.

Generally, process fines are expected to consaolidate over time as demonstrated by historical process
fines [15-25 years old] that are now expased in the crest of the current Belmont Quarry highwall.
These can stand in batters up to 5 m high at a slope angle of approximately 45°. We note that our
stability analytical results consider both long term and short term seismic behaviour of pond fines.

Process pond fines should be locally supported by a tempaorary bund, which should not exceed 4 m
high (to avoid triggering the need for building consent as a large dam), with a minimum crest width
of 3 m and bund side slopes not to exceed 1V:2H. The process fines should be placed overa 1 m
thick free draining layer of weathered greywacke raock fill, capped by a geofabric. The underfill
drainage hlanket should incorporate type 1 sub-soil drains at a minimum horizontal spacing of 10 m,
which discharge to the OBDA face. The detail of this underfill drainage blanket and Type 1 subsaoil
drain is shown in Appendix B, Figure 9.

The temporary detention bund fill should be constructed in accordance with the recommendations
for Zone 1 fill.

Process pond fines will need to be routinely encapsulated within the developing OBDA (as illustrated
in the indicative stage plans]. The ponds should be encapsulated with a 1 m thick layer of brown rock
fill, before later fines cells are developed. No more than two fines cells should be stacked in this
fashion without additional geotechnical advice being sought.
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11 Management of residual geotechnical risks

The analytical wark demaonstrates that the OBDA can achieve acceptable levels of stability. While the
remaining geotechnical risks are considered to be low, we are satisfied that these can be further
managed by way of consent conditions and management plans that capture the following
uncertainties.

111 Early phase soil parameter verification

The stahility of the OBDA is dependent on the strength of the materials. We recommend that
laboratary testing be undertaken to verify material parameters.

For guidance, laboratory testing in the initial 10,000 m? of placement of each of Zone 1 and Zone 2
should comprise (at a minimum)]:

. Two single point heavy compaction tests.

° Two consolidated undrained triaxial tests on the compacted samples.

The test results should be reviewed against adopted material parameters in Section 9.2.

A condition of consent could be prepared requiring development of a final laboratory testing schedule
and geotechnical verification letter summarising the results for Council certification.

11.2 Additional site investigation for Stage 4

We have completed mapping of the crest of the highwall which will provide the foundation for Stages
4-10 and have illustrated acceptable levels of stahility for this part of the OBDA. However, we
recognise that there are some remaining uncertainties related to the ground conditions away from
the current quarry faces.

It should be noted that a range of design contingencies exist that could be incorporated into the
design [within the proposed consent landform] to manage these uncertainties. These include:

° Increasing the width of higher strength internal zones (Zane 1 & 2].
° Flattening design slope angles.
. Increasing the offset of the OBDA toe from the quarry highwall.

To manage this residual risk, we recommend a detailed ground investigation and design be
completed prior to commencement of Stage 4. The findings of this assessment could be submitted
to Council for certification. We caonsider that a condition of consent would be an appropriate
mechanism to manage this uncertainty.

11.3 Detailed design of Stage 9 process water fines pond

Analyses completed for the Stage 9 process water pond suggest that the offset from the front face
required to manage liquefaction risk and flow failure is too large to provide an appropriately sized
pond that would be operationally useful.
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However, the operational need for this process pond and the interaction with the final stages of
quarry operations is sa far into the future [Year 38 of the schedule provided in Appendix C] that there
is a high level of uncertainty in the seismic loading case that would need to be considered.

It is our view that process water pond construction for this stage is not such a significant risk that it
should be expressly prohibited but rather be conditional on a detailed design being completed prior
to construction of process water ponds at Stage 9.

We consider that a condition of consent would be an appropriate mechanism to manage this
uncertainty. The condition should restrict construction of process water ponds at Stage 9 and 10,
until a detailed design has been completed and certified by Council.

12 Summary and recommendations

Winstone Aggregates are applying for consent ta place overburden within gullies located within
Belmant Regional Park, to the northeast of their Belmont Quarry.

We have undertaken field mapping in the main east and west gullies and their assaciated sidling
gullies and limited ground investigation to understand the likely ground conditions and identify
geotechnical risks or hazards. Our investigation found that the site is generally underlain by
greywacke sandstone that ranges from residual soils to moderately weathered greywacke.

The gully floors are typically soft, wet/saturated mixtures of silt, sands and gravel alluvium, with the
exception of the lower reaches of the western gully where highly to moderately weathered greywacke
is exposed on the stream. The thickness of the alluvial sails has been confirmed at less than 1.5 m
by site investigations at or near to the toe of the proposed 0BDA.

Weathered greywacke, historic gravel backfill and historic process water fines are present in the
upper quarry batters near the toe of the OBDA where it abuts the quarry. While these materials
appear to be performing acceptably in the quarry cut batters, historic process water fines will be sub-
excavated from the foundation of the OBDA and replaced with weathered rock fill.

Three separate seismic loading scenarios have been considered. They are long term, short term
liguefaction, and guarry adjacent design cases. The long term and guarry adjacent case result in a
recurrence interval of 1:250 years, whereas the short term liquefaction case resulted in a recurrence
interval of 1:50 years.

The slope stahility analytical outputs demonstrate that the proposed OBDA slopes can achieve the
adopted design criteria and therefore present a low risk of off-site effects.

The analysis results are based on sub-excavation of all soft alluvial material in the gully floaors,
placement of sub-soil drainage, replacement of sub-excavated materials with weathered rock fill
and a zaned construction of the OBDA itself (as set out in Section 10].

To manage liguefaction risk assaciated with encapsulated process water pands, these should be
affset 30 m from the front face for the OBDA. This excludes process ponds at stage 9 in slopes
abutting the quarry wall which will need to be specifically designed in future.
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Appendix A - Cameron Lines CV



Cameron Lines - Principal Engineering Geologist

Cameranis an Engineering Geologist with 25 years of experience in mining/quarrying, large-
scale infrastructure development and land development, specialising in slope instahility,
natural hazard assessment, materials assessment, cut slope design, overburden disposal
and geotechnical risk assessment.

He continues to operate across the full spectrum of the geotechnical sector, from the
gathering of field data through to development of engineering geological models,
geotechnical design, provision of geotechnical suppart for construction, and peer review.

Cameron has worked extensively throughout New Zealand, with specific expertise in the
geology of the Northland, Auckland, Waikato & Wellington regions. His career to date has
also seen him work in Australia, Indonesia, Samoa, Fiji, Sri Lanka and England.

A good understanding of the New Zealand regulatory environment is one of Cameron’s
strengths including the ability to present often complex geotechnical issues within the
framework of environmental effects. He has provided technical support to regulatory
authorities when assessing caonsent applications and has developed and presented
geotechnical evidence on behalf of both Applicants and Regional Authorities at consent
hearings and at the Environment Court. He is certified as an Independent Resource
Management Act hearing commissioner and has acted as an Expert Panel member under

the Fast Track Approvals Act (2024]).

Expertise

Core competencies include:

e Engineering geology

e Natural hazard assessment

o Slope stahility assessment

e Cut and fill slope design

e Geotechnical materials performance and
construction observations

o Assessment of geotechnical risk

e Peerreview

o FEvidence preparation and appearing as an
expert witness

e Project management

Experience

Examples of relevant projects:

Waihi North Project - Fast Track Expert Panel
Appointed as a geotechnical and mining specialist
to the Fast Track Approvals expert decision
making panel for the Waihi North Project.
Belmont Quarry Pit Slope Redesign, Wellington
Rock mass defect mapping, kinematic analysis,
slope stahility assessment, development of
alternative design options for actively deforming
150m high cut slope in greywacke raock.

Horokiwi Quarry - Resource and geotechnical
assessment

Structural geology assessment of existing quarry
cuts and proposed new areas for extraction to
define volumes and quality of the greywacke
resource.

Waotu Quarry - Mediation

Review of instahility in pit wall affecting a
neighbouring Pa site at Waotu Quarry. Review
work completed for Waikato Regional Council &
South Waikato Regional Council. Briefing Iwi
representatives, evidence preparation & appearing
as an expert witness at Environment Court
mediation.

Plan Change 29 - Nelson City Council

Review of slope instability susceptibility
assessments and Fault Hazard assessments
prepared by Council's geotechnical consultants.
Provision of expert evidence, attending expert
witness conferencing and appearing as an Expert
Witness at the Plan Change hearing.

Penlink [NZTA]- Geotechnical Peer Review
Engineering geological peer review of Geotechnical
Interpretative Report prepared by GHD at pre-
tender preliminary design stage.



WFT Finances Limited Appeal - Waikato District
Plan Mediation

Review of geotechnical information on behalf of
Waikato District Council related to a plan change
appeal at Munro Road in Pokeno. Preparation of a
position statement and appearing as an expert
witness at Environment Court mediation.

Puhoi to Warkworth [NZTA] - Geotechnical Review
Engineering geolagical peer review related to post
construction performance of cut slopes.

Mill Road Project [NZTA] - Geotechnical Review
Engineering geological peer review of Geotechnical
Interpretative Report prepared by AECOM at pre-
tender preliminary design stage.

Landslide assessments and remedial design for
water infrastructure - Watercare

Engineering geological assessment and design of
both temporary and permanent remedial solutions
for landslides affecting Watercare assets following
2023 natural hazard events in Auckland.

Scenic Drive landslide assessments and remedial
design - Auckland Transport

Engineering geological assessment and design of
remedial solutions for landslides arising from
2023 natural hazard events in Auckland for
Auckland Transport.

Northern Interceptor - Consenting Design

Lead geotechnical consultant for the consenting
design for the Northern Interceptar project.
Included desk studies, engineering geological
models, geotechnical risk assessment,
geotechnical guidance for construction feasibility
for HDD crossing of the upper Waitemata Harbour,
preparation of geotechnical baseline reports.
Remedial slope stability review, Kotata Rise
Whangarei.

Engineering Geology assessment of deep-seated
landslide mechanism on pre sheared bedding for a
large-scale residential development.

Remedial Design Feisst Ridge Slope Instability,
Maramarua

Assessment of large scale bi-wedge instahility
developed in old highwall of K2 Pit during
dewatering of K2 lake. Updating of geological
models, slope stability assessment and design of
remedial toe buttress solution.

Resource Consent, Regulatory Reviews- Waikato
Regional Council.

Geotechnical reviews to support Council review of
AEE documentation for Quarry sites, clean fill sites
and the Peacocke Strategic Wastewater Project.
Geotechnical Peer Review, Highlands Special
Housing Area, Nelson.

Geotechnical review of preliminary geotechnical
design for a residential sub-division on land
subject to histarical slope instahility.

Mangatangi Mine, Peer Review, Waikato.

Mining, geology and geotechnical peer review of
proposed opencast coal mine far regulatory
authorities during Consent Application Process.
Included liaison with Applicants Experts, review of
preliminary design, Section 92 assessment and
preparation of Evidence for Consent Hearing.
Technical Support- Wiri South Due Diligence
Assessment of geatechnical risks relating to
transfer of ownership of a closed quarry. Included
liaison with Iwi groups who had an assaciated
Treaty settlement claim.

Puke Coal Landfill, Peer Review, Waikato.
Geology and geotechnical peer review for
regulatory authorities of MSW landfill proposed to
backfill an abandoned opencast coal mine.
Included review of the AEE, liaison with Applicants
Experts, review of preliminary design, and Section
92 assessment on behalf of Council.

Qualifications

MSc [Hans), Engineering Gealogy, 1999

BSc, Geology, Geography, 1996

Chartered Member of Engineering New Zealand -
Registered Professional Engineering Geaologist
CMEngNZ [PEngGeol]

Qualified RMA Hearing Commissioner

Cameran Lines is currently a member of:
International Association for Engineering Gealogy,
New Zealand Geotechnical Society.

Australian Institute of Mining and Metallurgy.

Contact information
Tel: -
Email;



Appendix B - BGL figures










































Appendix C - OBDA staging plan







































Appendix D - Annotated photographs [Belmont Regional Park]
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and cobbles within a matrix of clay and silt at location Bx06 [western gully].















Appendix E - Annotated photographs (Upper Quarry Batters)






BQ13: Batter performance in historic pond fines BQ14: Lowermost batter in pond fines illustrating localised failure and contact with backfill.

BQO3: Historic backfill overlain by waste concrete and process fines. BQO4: Degraded process fines batter where surface water is uncontrolled.



BQO1: Contact between process fines and underlying historic quarry backfill. BQO2: Crest of degraded batter with no surface water control.

BQO5: Localised batter failure in historic process water fines. BQ11: Process fines overlying residual soils and weathered greywacke rock.
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31 July 2025
Our Ref: 1099653.0000.0.0/Rep1l
Customer Reference: BGHLO00252

Baseline Geotechnical Limited
PO Box 60 383

Titirangi

Auckland 0642

Attention: Cameron Lines

Belmont Quarry

Geotechnical Investigation

Customer’s Instructions
We were instructed to complete:
e 4 x Hand Auger and Dynamic Cone Penetrometer to refusal
e Log and photograph the recovered material
Specifications

None issued.

Date of Procedures

24 July 2025.

Locations
Test locations were determined by Baseline Geotechnical Limited.

The attached plan provides indicative locations only and is not to scale. All other information we
provide regarding location should be referenced to the asset owner.

Coordinates are provided in the bore logs.

a Method used to determine locations: GPS\GNSS (Handheld)
b Method used to determine RL: Estimated from contours

C Expected accuracy for location: 5 m
d

Expected accuracy for elevation: 5 m

Geotechnics Ltd
Ground Floor, 11-15 Torrens Terrace, Mt Cook, Wellington 6011 | PO Box 2083, Wellington 6140

] | wellington@geotechnics.co.nz | www.geotechnics.co.nz
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Methods

NZS 4402:1988 Test 6.5.2 - Determination of the penetration resistance of a soil (Hand method using
a dynamic cone penetrometer) - Scala

Material Description

Material descriptions are provided in the attached results.

Results

The following is attached:

° Test location plan.
. Hand auger boreholes.
. Scala penetrometer results.

Photos can be downloaded from the following link:

Belmont Quarry Photos

This link will expire on 27 October 2025 after which we can provide the photos upon request. Whilst
we provide this information via link for your convenience, please note that once downloaded, we
consider the information uncontrolled.

Test Remarks

Material Logging

Material logging and descriptions in the field are in general accordance with the New Zealand
Geotechnical Society Inc in 'Guideline for the Field Classification of Soil and Rock for Engineering
Purposes' (December 2005), excluding geological information and are based on the observational
behaviour of the recovered material.

The logs represent our best assessment of the sub-surface conditions, but due to the subjective
nature of material logging, we take no responsibility for any inaccuracies or misinterpretations.

Scala

Our standard test procedure is to over-drill Scala penetrometer tests every 1 m. In this case we have
not over-drilled these tests. This variation to the standard test method may increase friction with
depth due to skin friction and the protrusion of the rod connectors. The results >1 m deep may
therefore not be accurate and are provided for interpretation and inference.

For ease of reference, Scala results have been included in the borehole logs even though they were
performed adjacent to the boreholes.

General Remarks

This report has been prepared for the benefit of Baseline Geotechnical Limited, with respect to the
particular brief given to us and it cannot be relied upon in other contexts or for any other purpose
without our prior review and agreement.

The inherent uncertainties of site investigation work, mean the nature and continuity of subsoil
away from the test location could vary from the data logged.

Geotechnics Ltd 31July 2025
Geotechnical Investigation —Hand Auger and Scala Our Ref: 1099653.0000.0.0/Repl
Baseline Geotechnical Limited Customer Ref: BGHL000252
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Please reproduce this report in full when transmitting to others or including in internal reports.

If we can be of any further assistance, feel free to get in touch. Contact details are provided at the
bottom of the letterhead page.

GEOTECHNICS LTD

Report approved by: Authorised for Geotechnics by:
Alan Benton Corey Papu-Gread

Operations Manager Project Director

31-Jul-25

t:\geotechnicsgroup\projects\1099653\workingmaterial\20250731.ya.1099653.0.0.rep1.docx

Geotechnics Ltd 31July 2025
Geotechnical Investigation —Hand Auger and Scala Our Ref: 1099653.0000.0.0/Repl
Baseline Geotechnical Limited Customer Ref: BGHL000252






gerLog - 5/08/2025 10:00:04 am - Produced with Core-GS by GeRoc

GT_20230222 - HandAu

Page 5 of 8

HOLE Id: HA 25-1

Hole Location: See Test Location Plan

HAND AUGER LOG

SHEET: 1 OF 1
PROJECT: GWN Belmont Quarry BG LOCATION: Kelson, Lower Hutt JOB No.: 1099653.0000
CO-ORDINATES: 5441690 mN DRILL TYPE: Hand Auger HOLE STARTED: 24/07/2025
(NZTM2000) 1764369 mE HOLE FINISHED: 24/07/2025
METHOD: Hand Auger and DCP Scala
R.L.: 166m DRILLED BY: GEOTECHNICS
DATUM: NzZVvD2016 LOGGED BY: SELO CHECKED: ABB
GEOLOGICAL METHOD OBSERVATIONS ENGINEERING DESCRIPTION
STRATIGRAPHY / z T
ENG GEOLOGICAL UNIT / o - a g
ADDITIONAL OBSERVATIONS g o EJQE
_ el 5|5 | 2352 DESCRIPTION
; SCALA PENETROMETER TESTS k1 é 5 2z i E ¢
& (Blows/50mm) o ° 3|52 &
3 _ S =g |zs
§ w | vs 0.00m: ORGANIC SILT, trace rootlets; brown. Very
g ] soft, wet, non-plastic.
2
A4 _
8 5 L 0.5
R =
M-W | F-St 0.55m: SILT, trace sand; light grey. Firm to stiff, moist
] to wet, low plasticity. Sand, fine to coarse.
St- 0.95m: Sandy SILT; light grey. Stiff to very stiff, moist
©w  4q Vst to wet, non-plastic. Sand, fine to coarse.
- 1m: END OF BOREHOLE - REFUSAL.
L 1.5

COMMENTS:

Hole Depth
im

Scale 1:8 Geotechnics Ref 1099653.0000.0.0/Repl

Rev.: A
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HOLE Id: HA 25-2

Hole Location: See Test Location Plan

HAND AUGER LOG

SHEET: 1 OF 1
PROJECT: GWN Belmont Quarry BG LOCATION: Kelson, Lower Hutt JOB No.: 1099653.0000
CO-ORDINATES: 5441750 mN DRILL TYPE: Hand Auger HOLE STARTED: 24/07/2025
(NZTM2000) 1764303 mE HOLE FINISHED: 24/07/2025
METHOD: Hand Auger and DCP Scala
R.L.: 170m DRILLED BY: GEOTECHNICS
DATUM: NzZVvD2016 LOGGED BY: YA CHECKED: ABB
GEOLOGICAL METHOD OBSERVATIONS ENGINEERING DESCRIPTION
STRATIGRAPHY / 2 z
ENG GEOLOGICAL UNIT / g | . o B
ADDITIONAL OBSERVATIONS | ¢ B_gF
_ el 5|5 | 2352 DESCRIPTION
; SCALA PENETROMETER TESTS k1 é 52 i gg
] (Blows/50mm) © S s |58 &
3 _ S 2| a |zgs
<28 el £ ¢ | B |k
M| Vs 0.00m: ORGANIC SILT, trace rootlets and trace sand;
brown. Very soft, moist, non-plastic. Sand, fine.
- 0.5 —— 0.50 - 1.00m: Moist to wet.
M-W
E 0.55 - 1.40m: Sand, fine to coarse. Rootlets absent.
g|8 ]
|
- g 1.0 T 1.00 - 1.40m: Brown and light grey. Wet.
&
& ]
b S
53
M-W| VD 1.40m: Fine to medium SAND, trace silt; light grey.
Very dense, moist to wet.
1.45m: END OF BOREHOLE - REFUSAL.
L 1.5

COMMENTS:

Hole Depth
1.45m

Scale 1:8 Geotechnics Ref 1099653.0000.0.0/Repl

Rev.: A
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HOLE Id: HA 25-3

Hole Location: See Test Location Plan

HAND AUGER LOG

SHEET: 1 OF 1
PROJECT: GWN Belmont Quarry BG LOCATION: Kelson, Lower Hutt JOB No.: 1099653.0000
CO-ORDINATES: 5441691 mN DRILL TYPE: Hand Auger HOLE STARTED: 24/07/2025
(NZTM2000) 1763932 mE HOLE FINISHED: 24/07/2025
METHOD: Hand Auger and DCP Scala
R.L.: 176m DRILLED BY: GEOTECHNICS
DATUM: NzZVvD2016 LOGGED BY: YA CHECKED: ABB
GEOLOGICAL METHOD OBSERVATIONS ENGINEERING DESCRIPTION
STRATIGRAPHY / 2 z
ENG GEOLOGICAL UNIT / g | . o B
ADDITIONAL OBSERVATIONS | ¢ B_gF
_ el 5|5 | 2352 DESCRIPTION
; SCALA PENETROMETER TESTS k1 é 52 i gg
] (Blows/50mm) © S s |58 &
8 = S 2| a |zgs
w | vs 0.00m: ORGANIC SILT, trace rootlets and trace sand;
brown. Very soft, wet, non-plastic. Sand, fine.
E 0.20 - 0.50m: Trace sand and trace gravel. Sand, fine to
coarse; gravel, fine to medium, angular. Rootlets absent.
218
o < -
|z
- 0.5
o M-W | VD 0.50m: Fine to coarse SAND, trace silt and trace
Slo |8 gravel; light grey. Very dense, moist to wet. Gravel,
NEEES A fine to medium, angular.
o
=
NN
0.6m: END OF BOREHOLE - REFUSAL.
L2 1.0
L 1.5

COMMENTS:

Hole Depth
0.6m

Scale 1:8 Geotechnics Ref 1099653.0000.0.0/Repl

Rev.: A
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HAND AUGER LOG
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HOLE Id: HA 25-4

Hole Location: See Test Location Plan

SHEET: 1 OF 1

PROJECT: GWN Belmont Quarry BG

LOCATION: Kelson, Lower Hutt

JOB No.: 1099653.0000

CO-ORDINATES: 5441314 mN

DRILL TYPE: Hand Auger

HOLE STARTED: 24/07/2025

(NZTM2000) 1764375 mE HOLE FINISHED: 24/07/2025
METHOD: Hand Auger and DCP Scala
R.L.: 166m DRILLED BY: GEOTECHNICS
DATUM: NzZVD2016 LOGGED BY: YA CHECKED: ABB
GEOLOGICAL METHOD OBSERVATIONS ENGINEERING DESCRIPTION
STRATIGRAPHY /

ENG GEOLOGICAL UNIT /

8 5
ADDITIONAL OBSERVATIONS 5|8 - 8 23
_ 3 A £5E% DESCRIPTION
£ 2 z |z 57xd
% SCALA PENETROMETER TESTS 2 é B[ &3
4 (Blows/50mm) o g < >0 3
8 | 2 e8|
<28 gl . = ¢ |£]z)5:
) w I z E E o E B Iy
ElE|E H = o 2 g 2 |z22
HEH BN i1z 88 |2|¢g/[38
w s 0.00m: ORGANIC SILT, trace rootlets and trace sand;
brown. Soft, wet, non-plastic. Sand, fine to coarse.
o
8|2
A =
0 - -
8 M | VD 0.20m: Fine to coarse SAND, trace silt and trace
}S gravel; light brown. Very dense, moist. Gravel, fine to
S )
Es medium, angular.

0.5

0.25m: END OF BOREHOLE - REFUSAL.

COMMENTS:

Hole Depth
0.25m

Scale 1:5

Geotechnics Ref 1099653.0000.0.0/Repl

Rev.: A



Appendix G - OBDA Groundwater Monitoring Hunua Quarry









Appendix H - Slope analyses




































































