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INTRODUCTION

My full name isLincolnSmithand| am a Director oTerra Firma&Resources Lt{(TFR)
together with my father, Craig Smith. | am aManagingDirector of Terra Firma
Mining Ltd, a business | own and manage withwife Lucy| hold aFrst dassCoal
Mine ManagerCertificate of Competence andx TunnelManagerCertificate of

GCompetence | alsohold aDiploma inRiskManagement from Queensland University.

I haveworked in the mining industry for nearly 30 years and specialiggound

control, safety and risk managemeand mine management.

Together with Craig Smith, | commissioned the high level geotechnical assessment
prepared forTFRoy Strata Control Technologies Ltd (S@ftachment 1). This

report draws on the historicahine rehabilitation planso provide an overview of the
works comlucted on site and thsuitability of the siteor residential development

and is useful as a background document in coajfiwn with the investigations and

assessment by Mr Michael Carter.
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deliberately narrow in scopewith the intention of providinggnough informatiorfor

TFRo decide whetheror notto proceed withfurther investigationsMr Carter

undertook these investigations exactly to the requested extent and drew his
conclusions accordingly. TFR is sufficiently encouraged by his findings, in addition to
the background knowledge provided by the SCT reportotttinue withthe rezonirg

proposal, andwith it the process of gathering more geotechnical information.

I have engage®ilbrow Surveying Li@n behalf of TFR, tamonitor ground stability at
the Puketirini block. This has invotl/ehe installation of a series of pointwith their
locations fixed with GPS coondites. The locatioand elevatiorof these poinswill

be monitoredto determinewhether there is any ogoing movement or subsidence
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Purpose and Scope of Evidence
| have read the s42A Zone Extents Huntly Report dafedpril 2021, prepared by
Ms Lily Campbetin behalf of Waikato District Council have also reaklls
uU% sd2A Reply Evidence Zone Extents Regatied 10 May 2021including
Appendix 3.2 Technical Specialist Review, which was prepared by Mr John
Warrington of WSPdZ]e 0 88 E @ %}ES ]+ % E& E A] A }( DE

evidence.

The technical specialist report does not cast doubt on any of the investigations and
assessments undertaken by Mr Carter, baises questionaboutthe extent of
investigations to date, the variability of data atige construction of the backfilled

area Accordingly, TFEonsiders it appropriate that these more global matters are
addressed in my evidence, which will allow me tik taore broadly about the site,

its history,the construction methodologyv d&Z[e JvS vS]}veX

My evidence will address thelfowing matters:
x Points of agreement witkthe technical specialist repart
X Geologic and geotechnical setting;
x Rehabilitation design;
x Points of disagreement withnd clarification of errors ithe technical
specialist report
x Rationalefor proceedng with the rezoning proposaénd

x Concluding comments.

Code of Conduct
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to comply with it. My qualifications and experience as an expert are set out above. |
have not omitted to consider material facts known to me that might alter or detract

from the opinions expressed.

d
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POINTS OF AGREEMENTH TECHNICAL SPECIALIST REPORT
Although rebuttal evidence should focus on areas of dissention, | believe it is
constuctive in this case teet out the mattergaised in the technical specialist report

on which | am in agreement.

Weavers Crossing Site

N STYv AXT % E PE %Z 60 }( DE t EE]VPS}v[e E %} ES v}S§
contribution of surface waterun-off from the Weavers Crossirgjte toward the

east,future development of the site should include measures for its management

across the site and stabilisation/protection of the exposed cut slope.

Mr Warrington states irgection5.1, paragraph 4 of kireport, in relation to Weavers
E }+ «] v P Wutdrg dévelopment of the area will require a full ground investigation

with laboratory testing and geotechnical assessment to identify potential

geotechnical issues relating to the site and how these miagtathe type of

development and impaon foundation design.

Mr Warrington concludes in Section 6.1, paragrapif Bis report$ Z orfsideration
will be required with regard to any stabilisation and prevention of erosion of the
cutting for the Weaver€rossing Road present to the east side of the site beyond the

site boundary._

| agreewith the points above.

Puketirini Block

In the last paragraph of Section 5vihich addresses the Puketirini blodkr

t EE]JvPS}v eSirsaecardante’with the recommendation provided within the
submitted geotechnical assessment, it is agreed that further ground investigation will

be a prerequisite forthe consideratiorof future development of the site.



2.7

2.8

2.9

2.10

2.11

2.12

InSe §]}v 0XTU DE t E &E]v P §kdditjonabipvestigaiorss &nd
assessment are needed in order to support theaeing of the area from Rural to
mixed Reslential and Business Zones~ % & P E %be lifmitéd Scbpe of
[penetrometer] testings insufficient to be able to quantify the extent of [softer
ground]._~% E P& %o Z TarVassesssg&ntonfthe overall stability of the slope
extending beneath Lake Puketirini should be undertaken to evaluate théistytaf

the site forrezoning_ ~% & PE % Z 8+ X

d EE &]EuU Z «}uE <[ }ve]es vs RMDADtess Sha furtRet } us SZ
geotechnical investigations and assessments are requorei@termine the likelihood

and extent of engineering risk factors and restrictions and methedairedto

minimise the risk. This a standard approach prior tionstructionon any site
includinggreenfieldsitesthat have been zoned for developmemthich may have

unknown geotechnical characteristiastil discovered.

Mr Carter recommended on the basis of his investigation that part of the block to the
west be excluded from the TFR application for rezoning until further evidence was

gatheredto demonstratethat the land was stable.

| agreethat additional hvestigations and assessment arequired for the Puketirini
Block.The work undertaken by Mr Carter does indicate a degree of variability and

additional test points ar@ecessary

| agreethat a slope stability assessment is necessary. As part of this asses3iFRnt,
has engaged Pilbrow Surveying to monitor a matrix of GPS points across the block for
movement. This data will be collected at a high frequency monitoring regime which

will be reducedn frequencyas conidence in the data set increases

In addition tothe surface monitoring work being undertaken, further work including
the installation of deep boreholes, trenches and sulsface water monitoringnay
also be requiredo confirm our assumptions and provide data for final construction

design
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3.0

3.1

3.2

Mitigation Methods

In Section 5.2, paragraphaf his report, Mr Warrington notes that variations in the
type and strength of soil materials (which could potentially be a catigéferential
settlement of structures), can be mitigated by thdoption ofappropriately

designedoundations

Mr Warrington also notes in Section 5.2, paragraph 7 thatvsoiibilitywill present
some difficulties in undertaking (what he assume$®) significant earthworks for
development,althoughthese are not insurmountable with available engineering

techniques.

dZ « } « EA §]}ve 0]Pv A]3Z d&Z[* %}*]8]}v 8Z & vP]v E]v
to mitigate risk that may arise from soil material variabilitiyis worth noting that
TFR* A 0}%u v3 }Vv %3 %0 v ]* 8§} u]lv]u]eandiofovdadly v3 (E 32

retain the existing topography.

GEOLOGICAL AND GEOTECHNICAL SETTING
As noted in the SCT report, the site stratigrapbynprises thanore recent Tauranga
Group sediments that unconformably ovaylsedimentary rocks of the Te Kuiti

Group, wheh in turn unconformably oveay basement rocks of the Newcastle Group.

Figurel belowsummarises the stratigraphic column of the Weavers open cast mine,
which is considered typical of the Huntly arédtachment 2provides a geological

cross section of the mine site.



Figurel: Stratigraphy of the Weavers Open Cast Mi(edter Wezenberg 1988

3.3

The SCT report notes that

The unconsolidated sediments of the Tauranga Group are quite well understood from
a geotechnical perspective, and comprise much of the subsurface of the built
landform in the Huntly district on the lower lying land. At Huntly East Mine, the
Tauranga Group sediments were up to 70m in thickness and resided below residential
and farmland tathe east and west of the Waikato River that was actively

undermined.
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4.2

4.3

4.4

The Tauranga Group and Te Kuiti sediments were backfilled from the active mining
areas of the Weavers Open Cast behind Bund No 8, which is discussed further in

Section 5(These mattersre covered irSection 4 of my evidence, below.)

REHABILITATION DESIGN

TheSCT reponhotes thatWezenberg (1988a D <3S @égsis)provides a useful
summary of the geotechnical aspeadfsthe Weaveropen castmine, capturing
issues aroundlope stability and geotechnical characterisation of the overburden
sequence This reference notethat the spoilplacedas part of the rehabilitation

process acts to provide active confinement and containment of old pit slope walls.

The subject site wasonstructed by the placement of mine spoil behind an
engineered earth bund wall that forms the southern wall of Lake Puketirini (called
the No 8 Bund Wall). A summary engineering drawing of this earth bund wall is

reproduced asigure 2

The bund wall was constructed on a designed foundation keyed into basement
material. Fireclay (low hydraulic conductivity) was emplaced upstream to mitigate
piping failure beneath the structure, with vertical sand dram&Z Juv C & Jve[e

employed in thebund to manage pore water pressures.

Figure 3 below shows an example of the typical bund detail and construction
methodology. A keyeature to note in this diagrans the concurrent bund and spoil
emplacement and fill material typéthese are the same as the general overburden

sequence typical at Huntly.



Figure 2 : Engineered Earth Bund Wall (No 8 Bund Wall ) designed to retain mine spoil and form southern wall of Lake Puketirin [



Figure3: Typical Bund arrangement, construction sequence and fill emplacement (view
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4.5  Figure 4 below is an overlay of an engineering plan on an aerial photo of the subject
site, and showshe location of the No. 8 bund waklative to the lakeNote the toe
of the completed No8 Bund extending approximately 150m into the southern edge

of the lake.

Figure 4: Pit Extents, No.Bundand Rehabilitation Area



4.6

4.7

4.8

4.9

5.0

5.1

| am aware of anecdotes about the nature of the fill, and that it included very soft
material placed without compaction behind the bunds, in places. | understand that
someof the anecdotes relate tthe failure of soméunds during and after

construction

On the other hand, there is strong anecdotal evidence ebkabilitationto indicate

there hasbeen no settlement, subsidence or mass ground movements.

In Section 6the SCT report refers to the high level of engineering professionalism
with the mine ownersand notesa very high standardf work inthe work conducted
for the Weavers open castine. Theconstruction of the retaining ind (Na 8 Bund)
and its design prade confidence that the structure has been designed and built to

be fit for purpose.

These points are a combination of conflicting rumours, anecdotes, professional
experience and documented evidence. While some may find it difficult to resolve the
discrgancies, it is very clear to m& my profession, | am datand factdriven and
gathering datds the most important step todeterminehow things actually are on

the ground.

POINTS OF DISAGREEMENT WITH AND CLARIFICATION OF MATTERS WITHIN
TECHNICAL SPEOIST REPORT

There are a number of matters on which | disagree with Mr Warrington and/or points
that require clarification. | address these below, by topic, with reference to relevant

paragraphsn his report

10



5.2

5.3

5.4

5.5

5.6

Nature of Fill
In the firstparagraph of Section 5¢f his report Mr Warrington infers that the
variability of soil materials at shallow depth is indicative of the coal extraction
methodology, unsystematic deposition and uncontrolled compaction of placed fill
materials. Mr Warringpn takes this as evidence that the mine wagtés term)

% % Ee+ §} Z A V %00 Z e+ (Juv [ (E}u 8Z ulv £
not in a selective and controlled manner. Accordingly, he classifies the material as

Zon-engineered(]oo [ X

In myopinion, the debrisis likely to have a high proportion of materials suitable as
engineering fill There is undoubtedlysne weaker material within this mbut the
presence of the weaker material in the final matixes not necessarily make it
unstable.Pockets of soft material wilave been enclosed by containment structures
constructed from the competent material. These pockets will Héwedy drained and

been consolidated by the loading of the overlying fill material.

In Section 5.2, paragraph lr Warringtoninfers that refusal of four scala
penetrometer tests at less than 1rBbglis most likely due to the presence ofder
cobbles and boulders within the soil matrix, which is indicative of the random make

up of the fill materials.

| agree thathe makeup of the fill material will be anix of strong and weaker
material However, g stated above this does not preclude the final matrix being a
competent mix.The fill has been placed and subjected to significant pressure for

more than thirty yeas.

| acknowledge that someofter groundwas tested on theasternarea.Conversely,
we haverecently identifiedsome harder ground on the western ardad=R will
undertake further testing of the eastern area which may show variability or may
show a pattern. Regardless of the outcome, as Mr Warrington has noted in his
report, the potential for differential settling that might result can be mitigated by

specific engineering design.
11



5.7

5.8

5.9

5.10

5.11

Slope Stability

Mr Warrington notes the following in Section 5.2, paragraph 6:

The mine waste fill beneath the site will slope northwards into Lake Puketirini. The
thickness of fill has been stated as being from mec$up to tens of metredue to

the depth of quarrying activities that have been undertaken. Consequérgleght
and lengthof the slope beneath the lake supporting the filled area will be significant.
It is noted in the evidence provided by Craig Smith that the maximum depth of the
lake is 64m. The assessment of stehility of this slope is therefore fundamexhto

the safety of any proposedevelopmentbove _

Mr Warrington may not be aware thahé undisturbed basef the former coal mine
is benched, as shown in the SCT report, and does not slope to the north as such. The
benchingof the floor of the coal searwas engineeredo restrictthe down-slope

displacement of hard fill ovahe sloping surfaceandis oo Z<Z & | C]vP]|

Groundwater at Depth
Section 4.2para 60f the technical specialiseviewnotes that it has not been
established whether groundwater is contributing to flows within the surface water

drainage zones and subsidence.

As noted above, vP]v & Z Z]@&v]wede installed as part of the backfill
and rehabilitation process to allow ground water to escapeeseare shown in

Figure2 above

| agree that further groundwater investigation is required ahi$ will be carried out
as part of the next phasef geotechnical investigation. It is worth noting that the
surface contouring of part of the land did not allow for surface-ofinof stormwater.

This has resulted in water ponding in these areas.

12



Requirement for Additional hvestigations
5.12 As noted abuwe, | agree that more work is required aadvise that TFi® committed
to undertaking investigations as necessary to address the outstanding areas of
uncertainty. However, | disagree that all the investigations must be congpjeier
to rezoning. As Mr \atrington hashimselfstated, there are engineering solutions
that may be used to address variable ground and reduce the risk of subsidence, as is

the case on any building site.

Site Earthworks

5.13 InSection 5.2, paragraphd his report, Mr Warrington flags that coal clasts, heavy
metal minerals and other contaminants may be present in the fill (or mine waste as
he calls it) and may be released into the environment during earthworks. He notes

that a ontaminated site assessentwould be required to cover these aspects.

5.14 Whilst I do not disagree with this finding, this matter is not one that has any bearing
on whether or not the land should be rezonéthe overburden or fill material is a
mixture ofsiltstones and mudstonesithin the Tauranga and Te Kuiti formations,
and is typical of the rock mass throughout much of the Huntly district. Unlike
metalliferous mine sits, coal mines, particularly those in the Huntly distrad not
contain significant levels dfeavy metalsaithough low levels of iron are present in

much of the local lithology

5.15 As stated abovdghe TFR development plan is to minimise disturbance to the existing

land.

6.0 RATIONALE FOHROCEEDING WIRHZONING
6.1 TFR is aware that the history of tRelketirini block as a rehabilitated mine site is
likely to be a red flag that will contribute to Council uncertainty as to whetber

rezone

6.2 | canassure you that TFR takes the geotechmcaitters very seriously, and would

not be pursuing the proposecroning without confidence in the investigations and
13



6.3

6.4

6.5

6.6

7.0
7.1

7.2

7.3

knowledge so farand the understanding that more work must be undertalearer

an extended timeframePreparation for development, including securing consents
will also take time. Rezoning the land tedRiential/Commercial will allow some of
the geotechnical investigations to occur in parallel to preparorgievelopment, and

expeditesupply to the housing market.

TFR hasanfidence in the design and executiontbé rehalilitation works and that
the land is stableThe critical aspects are the bund and drainage and we know these

were properly designed and constructed

Mr Warrington and | share thepinion that engineering solutions exist, and can be
implemented to address the findings of furthiewestigations and mitigatany

residualrisk.

We have a lgh level of confidence that our assumptions are being borne out by

investigations to date and that further work will ultimatedypport this development.

DE t EE]vPS}v[e E A] AArgsstberaminentldtion tbirezone the

Weavers Crossing site to Residential Zone.

CONCLUSIONS
To conclude, Council is able to rezone the Puketirini block to a combined Residential
V Juu E ] o *}v =+ % E 5Z &E A]- A 0}%u v3 %0 v }uso

evidence.

TFR will continue to undertake geotechnical investigations and assessments as

required as it advances the development.

There are no geotechnical reasons not to rezone the Weavers Crossing site to

Residential.

14



Attachment 1

SCT Report

High Level Review of Geotechnical Aspects

Related to Land Development at Puketirini



24" September 2019

Craig Smith
Director
Terra Firma Resources
PO Box 67
Ngaruawahia 3742
New Zealand
TFR5084

Dear Craig

HIGH LEVEL REVIEW OF GEOTECHNICAL ASPECTS RELATED TO LAND DEVELOPMENT
PUKETIRINI

Thank you for the opportunity to submit the following high level geotechnical review of
the proposed land development at the previous Weavers Open Cut mine (Puketirini).

Our review is based on extensive local experience related to geotechnical
characterisation of the rocks and soils of the Huntly area associated with the Huntly East
and Huntly West underground mines. Characterisation of the overburden sediments,
including the more recent (geologically) Tauranga Group clays, silts and sands, has been
integral to understanding surface ground movements in and about mining areas.

Figure 1 outlines a general location plan of the previous Weavers Open Cast mine
(Google Earth imagery 2019) rehabilitated by Coal Corp NZ in the early to mid TV
with Lake Puketirini being formed in the northern deep area of the mine and the spoill
emplacement area to the south being the proposed residential development area.

1. OBJECTIVES OF REVIEW

The objective of this high level study is to provide a geotechnical summary of the site
characteristics, particularly relating to the nature of the spoil emplacement and related
mine closure, and identify any geotechnical issues and forward work for the proposed
residential re-development of the site.

2. DATA

A comprehensive datapack comprising site closure plans, technical drawings and

registered mine plans has been provided by Terra Firma in digital format. The plans are

technical drawings and registered mine plans from the former State Coal Mines NZ and

GDWH W\SLFDOO\ IURP WKH PLG TV WKURXJK WR PLQH FORV)
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Figure 1. General Location Plan of Proposed Land Development - Puketirini

Specific technical drawings relating to the construction of the bund wall (No. 8 Bund) that
emplaces the spoil rehabilitation and separates Lake Puketirini from the old workings are
also provided.

Additionally, the author has a range of district information relating to the geotechnical

characteristics of the overburden sediments typical of this site, including work from

.HOVH\ fV DQG VXEVHTXHQW VSHFLILF LQYHVWLIJDWLRQV D
ODWH fV IURP :HIHQEHUJ ODVWHUV 7KHVLYV

A walk over site inspection was conducted by the author on 27" February 2019.
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Figure 2 provides a general scene of the proposed development area, which is
currently subject to general farm grazing and pasture activities.

Figure 2. General images of development area taken February 2019,
showing gently undulating pasture.
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3. GENERAL SETTING

The proposed development site forms part of the old Weavers Open Cast coal mine.
The open cast mine ran from 1958 until rehabilitation began in 1993 and was operated
by State Coal Mines (and latterly Coal Corp NZ/Solid Energy).

The site is located immediately west of the township of Huntly, in a broader area of
historic open cut coal mining. The main Rotowaro *Huntly coal mine alignment runs to
the north of Lake Puketirini. The naturally formed Lake Waahi is to the west and north
of the proposed area (as shown in Figure 1).

Weavers Open Cast mine targeted coal seams of the Waikato Coal Measures including
the Lower Kupa Kupa Seam and overlying Renown Seam. It is noted that the mine plans
reviewed here include limited old underground workings of the Taupiri West Mine, that
are understood to have been recovered (in part) as part of the open cast workings (this
is discussed further later in the report).

Figure 3 GLVSOD\V D SKRWRJUDSK RI RSHQ FDVW PLQH ZRUNLQJV
thesis and show the in-pit crusher and mine highwall circa 1987.

Figure 3: Weavers Open Cast mine workings circa 1987, after Wezenberg (1988).
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Figure 4 displays aerial photography of the Weavers Open Cast mine workings at 1985
showing the extensive mine operations across the site and the Huntly township to the
immediate east of the operations.

Figure 4: Weavers Open Cast Mine +Workings at 1985 including
details of plans supplied.

The mine rehabilitation comprised the formation of a large retaining bund (No 8 Bund) in
the central mining area, behind which successive periods and layers of overburden
material from the site were deposited. The active working face continued down-dip to
the north (winning coal) until mining and spoil placement was completed.

Contractor Doug Hood Mining finalised earthworks associated with mine rehabilitation
with the resultant landforms being Lake Puketirini in the north and gently sloping
farmland in the south (https://www.doughood.co.nz/projects/open-cast-mining/weavers-|
[opencast-coal-mine-huntly-coal-corporation/).

4, GEOLOGICAL AND GEOTECHNICAL SETTING

The site comprises stratigraphy typical of the Huntly coalfield. The proximity to the
Waikato River provides deposition of more recent Tauranga Group sediments that
unconformably overly sedimentary rocks of the Te Kuiti Group. The Waikato Coal
Measures form the basal unit of the Te Kuiti Group and unconformably overlying
basement rocks of the Newcastle Group.

JLIXUH WDNHQ IURP :HIJHQEHUJTV WKHVLV VXPPDULVHV WKF
site.
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Figure 5. Stratigrap hy of the Weavers Open Cast Mine, after Wezenberg 1988.
Considered typical of the Huntly area.

The unconsolidated sediments of the Tauranga Group are quite well understood from a
geotechnical perspective, and comprise much of the subsurface of the built landform in
the Huntly district on the lower lying land. At Huntly East Mine, the Tauranga Group
sediments were up to 70m in thickness and resided below residential and farmland to
the east and west of the Waikato River that was actively undermined.

The Tauranga Group and Te Kuiti sediments were backfilled from the active mining areas
of the Weavers Open Cast behind Bund No 8, which is discussed further in Section 5.

Wezenberg (1988) provides a useful summary of the geotechnical aspects of the
Weavers Open Cast Mine. Issues around slope stability and geotechnical
characterisation of the overburden sequence are captured. It is noted here that the
emplacement of spoil as part of the rehabilitation process acts to provide active
confinement and containment of old pit slope walls.
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As discussed earlier, mine plans show old underground workings (nominally Taupiri
West Mine as annotated with a stone drive to the Ralph Mine). The workings are located
at/beneath Lake Puketirini and are understood to have been excavated as part of open
cast operations, although definition of the status of old workings would form part of the
forward work program. Figure 6 details the general arrangement of the old underground
workings based on a 1985 State Coal Mines plan for 1989-1990 coal winning in the
Weavers Pit.

Figure 6. State Coal Mines plan for 1989 -1990 coal development (circa 1985)
showing extent of old Taupiri West underground workings and stone drive to the
Ralph Mine . Note workings are north of No 8 Bund and nominally extracted.

5. REMEDIATION AND SPOIL EMPLACEMENT

The proposed development site was constructed by emplacement of mine spoil behind
an engineered earth bund wall. Figure 7 provides a summary engineering drawing of
the No 8 Bund Wall (that forms the southern wall of Lake Puketirini).
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Figure 7. Engineered Earth Bund Wall (No 8) designed to retain mine spoil and form southern wall of Lake Puketirini.
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The bund wall was constructed on a designed foundation keyed into basement material.
Fireclay (low hydraulic conductivity) was emplaced upstream to mitigate piping failure
beneath the structure, with vertical sand drains employed in the bund to manage pore
water pressures.

An example of the typical bund detail and construction methodology is shown in Figure
8 (after State Coal Mines, 1985). Note the concurrent bund and spoil emplacement and
fill material type - being the same as the general overburden sequence typical at Huntly.

Figure 8: Typical Bund arrangement, construction sequence and fill
emplaceme nt (view looking west). Note 3),//" QRWH RQ 7* VHGLPHQWYV
and marine tertiary forming spoil.

6. DiscussION

Strata Control Technology (SCT) worked with Coal Corp NZ and subsequently Solid
Energy NZ from 1989 to cessation of operations in 2017. The author has consulted to
Coal Corp/SENZ from 1995 and was appointed the Geotechnical Designer at Huntly
East Mine following introduction of the new mining legislation in 2016.

In all cases, there was a high level of engineering professionalism maintained within Coal
Corp/SENZ and work was conducted to a very high standard. In reviewing the work
conducted for the Weavers Open Cast Mine, the same level of engineering detail is
apparent. The construction of the retaining Bund (No 8 Bund) and its design provide
confidence that the structure has been designed and built to be fit for purpose.

The staged placement of the mine spoil, comprising sediments of the Tauranga Group
and Te Kuiti Group, against the engineered foundation provide confidence that staged
compaction and placement of material has occurred.
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The materials comprising the mine spoil are the same as those encountered beneath
most of the Huntly area. The intervening years from emplacement, nominally from 1993
to 2019, some 26 years, would be expected to provide for the majority of ground
consolidation (under self weight loading and pore pressure redistribution) to have taken
place.

For this high level review, no fatal flaws have been identified as to why the land would
not be considered suitable (from a geotechnical perspective) for further assessment and
development as residential land. Attendant issues with site specific soil types (that are
endemic to the area) would form part of individual site investigations studies to ensure
proper foundation design and construction.

Areas of further work are outlined below.

7. FORWARD WORK

A review of available cadastral survey data, and other terrestrial based survey data,
should be conducted to assist in developing a settlement history for the site. As noted
in Section 6, the majority of spoil settlement would be expected to have occurred over
the 26 year period.

General site investigations relating to the sub-surface properties of the material would
be considered appropriate and consistent with industry practice. This may include such
things as static/dynamic cone pentrometer tests and short investigation boreholes.

Confirmation of the groundwater piezometric surfaces within the area would be
recommended.

A lidar survey of the site would assist in confirming detailed slope topography, areas of
potential settlement/movement and domain mapping future development based on
slope, soil types and drainage.

, ] \RX KDYH DQ\ TXHULHV RU UHTXLUH IXUWKHU FODULILFDWLF

me.

Yours sincerely

Stuart MacGregor
Principal Geotechnical Engineer MAusIMM, MEngAus.
Managing Director
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Attachment 2

Geological Cross Section



Geological cross section parallel to Highwall of Weavers Opencast Mine



