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SRK Consulting (UK) Limited
5th Floor Churchill House

17 Churchill Way

City and County of Cardiff
CF10 2HH, Wales

United Kingdom

E-mail:

URL: www.srk.co.uk

Tel:  +44 (0) 2920 348 150
Fax: +44 (0) 2920 348 199

WASTE MANAGEMENT PLAN FOR THE CURRAGHINALT
PROJECT, COUNTY TYRONE, NORTHERN IRELAND

1 INTRODUCTION
1.1 Background

SRK Consulting (UK) Limited (SRK) has been retained by Dalradian Gold Limited (DGL) to
prepare a Waste Management Plan (WMP) in support of an application for Planning
Permission for the Curraghinalt Project in Northern Ireland (the project). The WMP will
include details of all mining wastes generated as a direct result of the development. Details of
non-mining wastes are not included in this submission.

The mine waste storage areas at the Curraghinalt Mine will consist of the following:

1) Mine Waste Facility (MWF) - A fully lined facility, within which dewatered tailings (referred
to herein as “rougher” tailings) will be placed and compacted as a solid waste material.
Waste rock from mining operations will also be stored in this facility, together with ore
sorter rejects, small amounts of drilling muds from regional exploration programs
(including surface and underground) and sediment collected in the water storage ponds.
Excess peat and soil generated from ground preparation/construction will be temporarily
stockpiled adjacent to the MWF and used to progressively rehabilitate the final landform.
This facility is referred to as a Dry Stack Facility (DSF) in other documentation submitted
in the planning application.

2) Paste Backfill Plant (PBP) — A combination of scavenger and rougher tailings will be
dewatered at the underground PBP. Cement and ground granulated blast furnace slag
(GGBS) will be imported and added as binders to produce paste thickened tailings in the
PBP.

3) Backfilling of excavation voids — Mined out voids will be progressively filled with
cemented fill (paste tailings/cement blend) throughout the operational phase. The paste
backfill blend will be pumped further underground and co-disposed with a proportion of
the waste rock and ore sorted rejects generated from mining operations.

4) Water Storage Ponds and associated infrastructure — Three water storage ponds will be
constructed consisting of the Upper East, Lower East, and West Ponds. The Lower East
and Upper East Ponds will be used to store process affected contact water from the
MWF and site runoff before treatment. The West Pond will also receive water pumped
from the underground workings. Runoff from the MWF and site will need to be treated
before discharge. Settled solids will collect in the ponds, which will require periodic
removal and safe disposal in the MWF.
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5) Water Treatment Plant (WTP) — The water treatment plant has been designed to treat
contact water flows collected in the various ponds. Water recycling will occur within the
overall process where possible, and final output from the treatment plant may be pumped
back to the Clean Water Pond that will provide make-up water for the Process Plant. Any
excess treated water will be discharged to the Pollanroe Burn at a designated discharge
point south of the treatment plant. All water released to the Pollanroe will be of sufficient
guality to meet the site discharge consent. Dry residue (crystallised salt) generated from
the water treatment plant process will be periodically collected and transported to a
licenced waste disposal facility for off-site controlled disposal.

1.2 Operator of the Mine Waste Facilities

The operator of the MWFs for the Curraghinalt Project is DGL, a wholly owned subsidiary of
Dalradian Resources Inc. (DNAODbjectives of the Waste Management Plan

This WMP demonstrates how DGL intends to minimise, treat, recover and dispose of
extractive waste by employing best available techniques (BAT) and taking into account the
principles of sustainable development. The specific objectives of the plan, as required by
Schedule 1 of The Planning (Management of Waste from Extractive Industries) Regulations
(Northern Ireland) 2015 (2015 No.85), which are abbreviated in this document as the
“2015/85 Regulations” are as follows:

e to prevent or reduce waste production and its harmfulness, in particular by considering:

o waste management in the design phase and in the choice of the method used for
mineral extraction and treatment;

o the changes that the extractive waste may undergo in relation to an increase in
surface area and exposure to conditions above ground;

o placing extractive waste back into the excavation void after extraction of the mineral,
as far as is technically and economically feasible and environmentally sound in
accordance with existing environmental standards at community level and with the
requirements of the 2015/85 Regulations where relevant;

o inrespect of the waste facility, putting topsoil back in place after its closure or, if this
is not practically feasible, reusing topsoil elsewhere; and

o using less dangerous substances for the treatment of minerals.

e to encourage the recovery of extractive waste by means of recycling, reusing or
reclaiming such waste, where this is environmentally sound in accordance with existing
environmental standards at community level and with the requirements of the 2015/85
Regulations where relevant; and;

e to ensure short and long-term safe disposal of the extractive waste, in particular in
respect of a waste facility by considering, during the design phase, management during
the operation and after-closure of the facility and by choosing a design which:

o requires minimal and, if possible, ultimately no monitoring, control and management
of the closed waste facility;

o prevents or at least minimises any long-term negative effects, for example
attributable to migration of airborne or aguatic pollutants from the waste facility; and

o ensures the long-term geotechnical stability of any dams or heaps rising above the
pre-existing ground surface.
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1.3

A summary of how these objectives have been met by this plan is provided in Appendix D,
specifically the completed questionnaire on meeting WMP objectives from the Mining Waste
Directive Guidance Document.

Relevant Legislation and Standards

The primary approvals required to proceed with the Curraghinalt Project are a Mining Licence
and Planning Permission. Planning Permission must be obtained before a Mining Licence
can be granted. Completion of an Environmental Impact Assessment (EIA) process and
submission of an Environmental Statement (ES) are prerequisites to the submission of the
application for Planning Permission. A grant of Planning Permission is prohibited by
Regulation 4 of the 2015/85 Regulations without prior approval of a WMP.

The planning application for the Curraghinalt Project will be determined by the Department for
Infrastructure (Dfl) under the Planning Act (Northern Ireland) 2011. This waste management
plan will accompany the planning application and has been prepared in terms of the 2015/85
Regulations.

The 2015/85 Regulations transpose the Mining Waste Directive (Directive 2006/21/EC of the
European Parliament and of the Council of 15 March 2006 on the management of waste from
extractive industries). The Mining Waste Directive (Directive 2006/21/EC of the European
Parliament and of the Council of 15th March 2006 on the management of waste from
extractive industries) is concerned with the management of ‘extractive waste’ resulting from
the extraction, processing and storage of mineral resources and the working of quarries. It
provides for measures, procedures and guidance to prevent or reduce as far as possible any
adverse effects on the environment brought about as a result of the management of waste
from the extractive industries.

The 2015/85 Regulations also refer to several other EU Regulations, Directives and
Decisions, specifically:

e Characterisation of waste is required in accordance with Commission Decision
2000/532/EC which is subsequently amended by 2014/955/EU (Commission Decision of
18 December 2014 amending Decision 2000/532/EC on the list of waste pursuant to
Directive 2008/98/EC of the European Parliament and of the Council).

e Schedule 2 of the 2015/85 Regulations requires characterisation with particular regard to
the hazardous characteristics of the waste. Annex Ill of Directive 2008/98/EC defines
properties of waste which render it hazardous. This annex has been replaced by
Commission Regulation 1357/2014 of 18 December 2014 and Council Regulation
2017/997 of 8 June 2017.

e Schedule 3 of the 2015/85 Regulations details the criteria for Category A facilities.
Criterion include the implications of failure, waste materials classified as hazardous
according to Directive 2008/98/EC (replaced by Commission Regulation 1357/2014 and
Council Regulation 2017/997) and waste containing substances classified as dangerous
according to Regulation (EC) No 1272/2008 of 16 December 2008 on classification,
labelling and packaging of substances and mixtures.
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e 2009/337/EC (Commission Decision of 20 April 2009 on the definition of the criteria for
the classification of waste facilities in accordance with Annex Ill of Directive 2006/21/EC
of the European Parliament and of the Council concerning the management of waste from
extractive industries), is not explicitly mentioned in the 2015/85 Regulations but is referred
to in terms of the waste facility classification.

o Design of the facilities to ensure that there is no water pollution and conformance with the
Water Framework Directive and daughter directives. The regulations specifically refer to
the Water Framework Directive (Directive 2000/60/EC of the European Parliament and of
the Council establishing a framework for community action in the field of water policy), the
Groundwater Directive (Directive 2006/118/EC of the European Parliament and of the
Council of 12 December 2006 on the protection of groundwater against pollution and
deterioration) and Directive 2006/11/EC (Directive 2006/11/EC of the European
Parliament and of the Council of 15 February 2006 on pollution caused by certain
dangerous substances discharged into the aquatic environment of the Community).
Directive 2006/11/EC is no longer in force and the WFD (2000/60/EC) has been amended
by Decision No. 2455/2001/EC establishing the list of priority substances and Directive
2008/105/EC on environmental quality standards in the field of water policy (subsequently
amended by Directive 2013/39/EU).

Mine waste management guidance documents that have been used in conjunction with the
2015/85 Regulations for preparation of this WMP are listed below:

e EU Best Available Technique Reference Document: European Commission Reference
Document on Best Available Techniques for Management of Waste from the Extractive
Industries, in accordance with Directive 2006/21/EC 2018.

e Other EU guidance documents, which include:

o CEN/TR 16363:2012 Characterisation of Waste — Kinetic testing for assessing acid
generation potential of sulphidic waste from extractive industries;

o CEN/TR 16376:2012 Characterisation of Waste — Overall guidance document for
characterisation of waste from extractive industries;

o CEN/TS 14429:2005 Characterisation of waste — leaching behaviour tests —
Influence of pH on leaching with initial acid/base addition;

o CEN/TS 14997:2006 Characterisation of waste — leaching behaviour tests —
Influence of pH on leaching with continuous pH-control; and

o EN 12457 - 1/2/3/4 Characterisation of waste — leaching compliance tests of
granular waste materials and sludges.

¢ The following UK and international guidance documents:

o Guidance on the Classification and Assessment of Waste (1%t Edition v1.1, May
2018). Technical Guidance WM3. Northern Ireland Environment Agency (NIEA).
BRE Report “An engineering guide to seismic risk to dams in the UK”;

BRE “An engineering guide to the safety of embankment dams in the UK”;
BS5930/EN - BS 5930:2015 "Code of practice for ground investigations” came into
effect on 31 July 2015 (supersedes BS 5930:1999+A2:2010, which is withdrawn);
ICOLD Bulletins; and

Eurocode 7: Geotechnical Design HSE Guidance.
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Other Northern Ireland legislation that is directly relevant to this WMP includes:

e The Quarries Regulations (Northern Ireland) 2006 (SR 205) — the geotechnical
assessment for waste dumps must be in accordance with Part V of the regulations;

e The Mines Regulations (Northern Ireland) 2016 (SR 2015 No. 427);

e Water Environment (Floods Directive) Regulations (Northern Ireland) 2009 (SR 376);

e Reservoirs Act (Northern Ireland) 2015; It is noted that “A pond within an extractive waste
site or waste facility” is not a Controlled Reservoir as defined under the Reservoir Act
(Northern Ireland), 2015, refer to Section 5 (2) (f) of the Act.

e Northern Ireland Health and Safety Legislation
(https://www.hseni.gov.uk/topic/legislation).

1.4  Structure of Report
The structure and content of the WMP has been developed to satisfy the requirements of the
2015/85 Regulations, specifically the information required by Regulation 6(2) and the
objectives of a WMP set out in Schedule 1 of the 2015/85 Regulations. The structure of the
plan is presented below.
e Section 1: Introduction.
e Section 2: Site Description and Setting.
e Section 3: Waste Characterisation.
e Section 4: Waste Storage Facility Classification.
e Section 5: Operation and Waste Treatment Methods.
e Section 6: Design Risk Assessment.
e Section 7: Design of the Mine Waste Facilities.
e Section 8: Design of the Paste Backfill Plant
e Section 9: Peat Management.
e Section 10: Construction Materials.
e Section 11: Control and Operational Monitoring Procedures.
e Section 12: Closure, Post-closure and Monitoring.
e Section 13: Prevention of Environmental Pollution.
e Section 14: Review of Waste Management Plan.
e Section 15: Accident Prevention.
e Section 16: Best Available Technique Assessment.
e Section 17: References.
Table 1-1 presents the relevant sections of the report that address the requirements of
Regulation 6(2). A description of how the WMP meets the objectives listed in Schedule 1 is
provided in Appendix D.
Table 1-1: Content of WMP with reference to 2015/85 regulations
Information required by Regulation 6(2) Relevant section of WMP
(a) the identity of the operator; Section 1.2
(b) the actual, or proposed location of the Section 2.1 and 2.2 (alternatives in Section 2.2.1)
extractive waste site or waste facility, including in
respect of a waste facility any possible alternative
locations;
(c) sufficient information and identification to Appendix D (WMP objectives)
enable Dfl to evaluate the operator’s ability to
7511_Curraghinalt WMP_Final.docx July 2019
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Information required by Regulation 6(2)

Relevant section of WMP

meet the objectives of the waste management Section 5.3
plan, as detailed in Schedule 1, and explaining in | Section 15
particular how the option and method chosen as
detailed in paragraph 1(a) of Schedule 1 will fulfil
those objectives
(d) the class, in accordance with paragraph 3, Section 4
into which the operator considers the site or Appendix D
facility falls, with appropriate assessment to allow | A dix |

; . ; ppendix
Dfl to consider whether it agrees with that
classification, including an identification of
possible accident hazards
(e) waste characterisation in accordance with Section 3
Schedule 2 and a statement of the estimated total | Appendix C
guantities of extractive waste to be produced
during the operational phase;
(f) a description of the operation generating such Section 5.1
waste and of any subsequent treatment to which
it is subject;
(h) whether or not the operator intends to place Section 4.1
extractive waste into excavation voids for Section 5.1
rehabilitation and construction purposes (whether | goction 6
the voids were created through surface or .
underground extraction) and, if such placing is Sect?on 72,74and 7.5
intended, details of the proposed control and Section 11
monitoring procedures— Section 12
(i) to secure the stability of the extractive waste in | Section 13
accordance with regulation 9(1)(a) to (c), (d)(i), Appendix J
(e) and (f) and 9(2), and
(ii) to prevent the pollution of soil, surface water
and groundwater in accordance with regulations
10(1)(a) to (c) and 10(3);
(i) the proposed plan for closure, including - Section 12
rehabilitation, after-closure procedures and Appendix H
monitoring as provided for in regulations 11 and Appendix J
12;
(j) measures for prevention of water status Section 13
deterioration in accordance with Directive
2000/60/EC and for the prevention or
minimisation of air and soil pollution in
accordance with regulation 10;
(k) if classified as a waste facility, a survey of the | Section 2.3

condition of the land affected or to be affected by

it.

SITE DESCRIPTION AND SETTING

Site Location

The Curraghinalt Project is located in County Tyrone in Northern Ireland, approximately 15 km
northeast of the town of Omagh, 7 km east of the village of Gortin, and between the
settlements of Rouskey and Greencastle (Figure 2-1). Access to the project is via a number
of highways and local roads, including the B48 from Omagh to Gortin, and the B46 from

Gortin to Greencastle.
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Figure 2-1: Location of the Curraghinalt Project

Site Layout

The Project is comprised of five project sites (areas), these are shown on Figure 2-2 and
include the proposed infrastructure site (Area A), the proposed mineral extraction area (Area
B), the existing surface infrastructure site (Area C), the passing bays on the Camcosy Road
(Area D) and the proposed mineral exploration area (Area E). These areas combine to create
the application site, within which all the proposed MWFs will be located. Wastes will be
generated within the proposed infrastructure site (from pre-construction, ore processing and
water treatment activities), from development of the mine workings and underground mining
(waste rock), and from exploration drilling (drilling muds) within the proposed mineral
extraction/exploration areas and DGL regional surface programs respectively.

Key surface infrastructure components of the project within the application site are shown in
Figure 2-3 and include:

¢ An underground mine, that will be accessed via a portal;

e A mineral process plant consisting of a covered coarse ore stockpile and process plant
building. All of the process plant (excluding the tanks) will be completely contained within
the process plant building;

e A MWEF, including drainage and water storage ponds;

e A PBF which will be located underground within Area B;

e Ancillary infrastructure and services required to support the activities (administrative
buildings, mobile maintenance shop, warehouse facilities, mine dry, parking, site roads,
water supply, water treatment plant and telecommunications); and

e Connections, where technically feasible, to offsite infrastructure including the Northern
Ireland road network, the electrical grid, along with the water supply networks in the area
of the mine.
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2.2.1 Mine Waste Facility location alternatives

2.3

Nineteen alternative sites were considered for the location of the MWF. Seven sites were
proposed during 2011 as part of the preliminary economic assessment completed for the
Curraghinalt Project (Micon International, 2012). The other sites were included during 2015
(SRK, 2015). The site selection process initially included topography constraints only. The
sites were reviewed by the ecologists, visual, water and traffic management specialists on the
EIA team. Environmental considerations had high priority in the evaluation of the sites. An
updated site selection study was undertaken from January to June 2015 and is documented
in the Environmental Statement for the Curraghinalt Project.

Survey of Land

Habitats on and around the application site have been identified and mapped by means of a
series of Phase 1 Habitat Surveys using standard methodology (Nature Conservancy Council,
1990). In addition, a Phase 2 Habitat Survey has been undertaken at the proposed
infrastructure site and involved classification of vegetation communities in accordance with
NVC system (Rodwell, 1991a, 1991 b, 1992 and 2006). The results of this survey are
presented in detail in the Environmental Statement and a summary is provided below.

As shown in Figure 2-4 the application site is predominantly covered by blanket bog habitat
that extends across the ridgeline encompassing Mullydoo and Crocknamoghil. This area of
blanket bog has had a long history of being cutover for its peats and is also subject to other
pressures including burning, drainage and grazing / trampling by livestock. Where areas have
been cutover these have typically removed peat up to 1 m in depth. These pressures have
created a complex mosaic of NVC vegetation communities that include among others: M15
Scirpus cespitosus-Erica tetralix wet heath, M17 Scirpus cespitosus-Eriophorum vaginatum
blanket mire, M19 Calluna vulgaris-Eriophorum vaginatum blanket mire; and M20 Eriophorum
vaginatum blanket and raised mire. Although the habitat has been assessed predominantly as
wet modified bog due to the presence of Sphagnum, in reality these areas support a complex
mosaic of dry and wet modified bog, bog pools, intact blanket bog, wet heathland, marshy
grassland and acid grassland dependent upon a number of physical factors. For the majority
of the blanket bog areas the peats are considered to be active due to the presence of
Sphagnum and cotton-sedges (Eriophorum spp.).

Specifically, on the proposed infrastructure site, all areas of blanket bog have been modified
through the cutting of peat, drainage and grazing. Historical cutting of peat has resulted in the
removal of up to 1.25 m of peat and which has left largely shallow peats typically ranging from
<0.5to 1 min depth.

Another notable mire habitat on the proposed infrastructure site is valley mire, which is
defined by deep peats that have accumulated in shallow valleys that are in excess of 5 m
deep in places. The largest extent of valley mire habitat on the site occurs along the upper
reaches of the Pollanroe Burn. This valley mire comprises a complex mosaic of habitat types.
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Where the peats are less than 0.5m in depth, the blanket bog habitat is largely replaced by
wet heath / acid grassland mosaic habitat although the differentiation of this habitat from the
blanket bog habitat can be quite difficult with both these habitat-types sharing many common
species. The largest of these areas include an area to the east of the Glenealy Burn in the
eastern half of the application site and south of the Drumlea and Mulan Woods in the western
half of the application. This area in the western half of the site also includes a- relatively
extensive area supporting dense stands of bracken (Pteridium aquilinum).

Hedgerows predominantly form the boundaries to the fields adjacent the Camcosy Road and
along the field boundaries on the eastern edge of the application site. The hedgerows
typically dominated by hawthorn with a variety of other species that include: sycamore; beech;
ash; holly (llex aquifolium); honeysuckle (Lonicera periclymenum), blackthorn (Prunus
spinosa), rowan, snowberry (Symphoricarpos albus) and gorse.

Most of the grassland habitats within the application site are comprised of agriculturally
improved and semi-improved grasslands that tend to become less intensively managed
higher up the valley slopes. Where the fields are less intensively managed/grazed and where
drainage is impeded the fields typically support marshy grassland dominated by rushes, in
particular soft rush.

Although most of the fields have been agriculturally improved, boundary features and in
particular low stone/earth banks generally support acid grassland communities that become
more prominent the higher up the valley sides. The acid grasslands are typically defined by
the presence of common bent, sweet vernal-grass, sheep’s fescue, sheep’s sorrel, heath
bedstraw and tormentil with ling and bilberry also prominent. Bryophytes are typically
conspicuous and can include glittering wood-moss (Hylocomium splendens), red-stemmed
feather-moss, common haircap and springy turf-moss.

Other areas of acid grassland are found on upper slopes of the ridgeline in areas of improved
drainage and which are maintained through preferential grazing by sheep.

Woodland and scrub is typically associated with the riparian corridors of the mid to lower
sections of the most of the burns that flow to the Owenkillew River. These narrow bands of
riparian woodland typically have canopies dominated by alder with an understorey consisting
of some hazel (Corylus avellana) and hawthorn but with some willow (Salix spp.) forming a
conspicuous component of scrub habitat. The ground floras can include some old woodland
indicator species including among others wood anemone, opposite-leaved golden-saxifrage,
bluebell, primrose, herb-Robert (Geranium robertianum), wood-sorrel and greater stitchwort
(Stellaria holostea).

On the proposed infrastructure site, there has been some woodland planting that includes a
number of small blocks of coniferous woodland plantation with other small linear belts of
broadleaved and mixed plantation woodland. At higher elevations the field boundaries are
typically formed by stone/earth banks typically supporting acid grassland communities or
gorse.

Figure 2-4 shows the habitats on and around the application site and Figure 2-5 details the
legend to be used in conjunction with Figure 2-4.

7511_Curraghinalt WMP_Final.docx July 2019
Page 11 of 90



SRK Consulting

Waste Management Plan — Main Report

“OTeTaT

S—— N Z Town . P = .

i \ > y o . - o

= ’\’1 [ - i R
1 N i y '
} ‘ P

E B N sl

: /IA 1K i I‘_‘( ¥ 1 po q ‘ >

/ S ST .

St

A

/

! f - ~ 1.
| \3 - AT 7 S
Lo et g i S B ~ &Y 4

LEGEND

PROPOSED INFRASTRUCTURE
STE(AREAA)

PROPOSED MINERAL
EXTRACTION AREA (AREA 8)

EXSTING SURFACE
INFRASTRUCTURE SITE (AREA C)

PASSING B4Y'S ON CAMCOSY
ROAD (AREA D)

PROPOSED MINERAL
EXPLORATION AREA (AREA E)

DALRADIAN

oLD

SR

#5L0CHSDE VEW
EDNBUROH PARK

Fallagh Upper ¢ b ERIBE (B UR” ¢ s

CURRAGHINALT PROJECT

PHASE 1 & 2 HABITAT SURVEY

HABITAT PLAN OF OTHER
AREAS OF APPLICATION SITE

FIGURE 4

. /4
89 // A
<

Seale Do
117500 @ A NOVEMEER 2016

on ng and e content opyrght of SLR C and may not P 4 or amended escep! by prior wren pemmesmion. SLR Conmulting Ltd accepts no lisbsity for 3oy amendments made by ofer persons

Figure 2-4: Habitats on and around application site

7511_Curraghinalt WMP_Final.docx
Page 12 of 90

July 2019



SRK Consulting

Waste Management Plan — Main Report

TEGEND
PHASE 1 HABITAT SURVEY CLASSIFICATION NVC CLASSIFICATION JUNCUS EFFUSUS?
k TALL RUDERAL RUNNING WATER w23 ACUTIFLORUS-GALIUM
- BROAD LEAVEL SEMI D FRAS GRCHLNCR: PALUSTRE RUSH PASTURE
WATUSAL WooDND WET HEATH / ACD e R Wea | MERCURIALIS PERENNIS JUNCUS FFFUSUS?
- GRASSAND MOSAIC 0—0—o WOODLAND TYPCAL SL8- ACUTIFLORUS-GALIUM
V//A anom-n.'s‘npvsc PLANTATION COMMUNTY M23a  PALUSTRE RUSH PASTURE
WOODLA JUNCUS ACUTIFLORUS SUB-
m WET MODIFIED BOG P—P-—D DOYSTROPHIC WATER CALLUNA VULGARIS-ERICA COMMUNITY
CONFEROUS PLANTATION HiOa | CINEREAHEATH TVPICAL
WOODLAND SUB COMMUN TY JUNCUS EFFUSUS/
DRY MODFED BOG VARARy  NATIVE SPECES RICH INTACT ACUTELORUS-GALUIM
k HEDGE M1 SPHAGNUN AURICULATUM M23b PALUSTRE RUSH PASTURE
M XED SEMENATURAL . BOG POOL COMIMUNITY MNQ&E&MW sU8B-
i ACIDY NEUTRAL FLUSH —  SPECIES POOR INTAGT SOHAGMUN.
HEDGE M2 sy PR MOLINA CAERULEA-
MXED PLANTATION CUSPICATUMRECURVUM POTENTILLA ERECTAMIRE
~ SPECIES POOR DEFUNCT o
- VALLEX-NRE 2N =TT heose CAREX ECHINATA-SPHAGNUM NOLINK CAERULER
DENSE SCRUB M6 e (LT AT M25s | POTENTILLAERECTAMIRE
Sioae HHHH svscnsssvoon EDGE AND gnﬂ(':amu SUB-
TREE
SCATTERED SCRUB CAREX ECHINATA-SPHAGNUM LEA-
RECURVUMIAURICULATUM POTENTILUA BRECTAMME
DYSTROPHIC WATER WALL W6a MRE CAREXECHINATASUB-  pagh | ANTHOXANTHUM GDORATUM
SEMUNMPROVED ACD COMMUNITY SUB-COMMUNITY
GRASSLAND e
2 QQ  QUARRY - = = = DRYDITCH CAREX ECHINATA-SPHAGNUM R
SEMHMPROVED NEUTRAL RECURVUMAURICULATUM o prtrbiiar A
GRASSLAND - Mé6b MRE CAREX NIGRA-NARDUS EONTANA R L
$8 8 SPOL ——ea—e  FARTHBANK STRICTA SUS-COMMUNITY
IWPROVED GRASSLAND p B2 MG LOL UM CYNOSURE TUM
CAREX ECHINATA-SPHAGNLIM CRISTATI GRASSLAND
1A A ARABLE RECURVUMAURICULATUM S
i s e Méc MRF JUNCUS FFFUSUS SUB- L YNOS| v
MARSHY ORASSLAG, COMMUNITY MGG | CRISTATI GRASSLAND
A AA AMENTY GRASSLAND ANTHOXANTUM ODORATUM
SUB-COMMUNITY
POOR SEMIHMPROVED oA
SCIRPUS CESPITOSUS ERICA
GRASSLAND LAkl TETRALDCWET HEATH DESCHAMPSIA FLEXLOSA
BUILSINGS uzn GRASSLAND VACCNIUM
s sl T sorvus cesmomsenc, — L BB
FESTUCA OVINA-AGROSTIS
22 e BAREGROUND MI5d | (aCCINUM MYRTILLUS SUB u4 CAPILLAR
it-a COMMUNITY SAXATLE GRASSLAND
SCIRPUS CESPITOSUS. FESTUCA OVINA-AGROSTIS
ERIOPHORUM VAGINATUM CAPILLARIS-GALIUM
M17¢ IMTO;O,(; JUNCUS udb SAXATLE GRASSLAND
HOLCUS LANATUS-TRIFOLILM
mr-om%;ws LOREUS REPENS SUS-COMMUNITY
% FESTUCA OVINA-AGROSTIS
CALLUNA VULGARIS. GAPILLARIS-GALIUM
m1s :fuomc;nw VAGRATUM SAXATLE GRASSLAND
LANKET 80G udd VACCINIUM MYRTILLUS-
CALLNA VL GARSS DESCHANPSIA FLEXLIOSA DALRADIAN
I ERIDPHOR UM VAGINATUM
M19a BLANKET BOG ERICA 9
NARDLS STRICTA-GALIUM
TETRALIX SUB-COMMUNTY - etitialaniinges
A SO B
) JUNCUS SQUARROSUS- - et
: M | R AGHETUM FESTUCA OVINA GRASSLAND a o]
’ e SLR
H NARTHECIO-SPHAGNETUM TROLEE
l M21b | VALLEY MIRE vACCINILM
CAYCOCCOS-SPHAGNUM RRAGHINALT PRO.
H RECURVUM SUB-COMMUNITY &u HINALT ecT
% PHASE 1 & 2 HABITAT SURVEY
i
; HABITAT LEGEND
i LEGEND
E Feels =
} OCTOBER 2016
0 nsaae = g et b e ar (RIP B AW CS PO SS RN CANEAIG | M0 SCCAMRE A0 NANITY TTF A% ANCUIROWS MRS Dy AONT DIISERG
Figure 2-5: Legend for Figure 2-6

7511_Curraghinalt WMP_Final.docx

Page 13 of 90

July 2019



SRK Consulting Waste Management Plan — Main Report

3.1

3.2

WASTE CHARACTERISATION

This section has been structured to meet the technical requirements for waste
characterisation provided in Schedule 2 of the 2015/85 Regulations and Section 4 of the Mine
Waste Directive guidance document issued by the Minerals Unit of the former Department of
Environment (DoE). To avoid un-necessary repetition, cross references have been provided
to other relevant sections of the document where necessary.

Background Information

An overview of the type and description of method of extraction, processing method and
nature of the intended product is provided in Section 1 above.

Geological Background to the Deposit

DGL has six contiguous mineral prospecting licence areas (DG-01 to DG-06) in County
Tyrone and County Derry/Londonderry (Figure 3-1). Mineral Prospecting Licences are
granted by the Department for the Economy (DFE), formerly the Department of Enterprise,
Trade and Investment and are complemented with corresponding Mining Lease Option
Agreements (covering silver and gold) issued by The Crown Estate. As of April 2017, the
mineral prospecting licences for DG3 and DG4 had expired. DGL has submitted fresh
applications for these areas and DFE is currently considering these applications. The Crown
Estate Agreements are in place for all six licence areas. The Curraghinalt Project mineral
resource falls within the DG-01 prospecting licence area. The DG-01 title area hosts the
currently defined Curraghinalt Project in its entirety (Figure 3-1).

(o)

IDeposit}
Uocation]
o ©
m :l DGL Licence Areas

=== Trunk Road

LEGEND

Primary Road
Secondary Roads

~ =~ - County Border

HCAD\Project Location weh Licen ces mud

Figure 3-1: Curraghinalt project regional setting showing the mineral prospecting
licence areas
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Neoproterozoic aged rocks of the DGL Supergroup underlie DG-01, DG-03, DG-04, DG-05
and DG-06 forming the Sperrin Mountains. The DGL Supergroup is divided into the Argyll
Group and Southern Highland Group, both comprised of predominantly clastic marine
sediments deposited in a rift basin. The oldest rocks on the property belong to the
Newtownstewart Formation (Argyll Group) which is exposed in the core of the recumbent
Sperrin Fold and is flanked by Dungiven Limestone Formation on DG3 and DG4. The
Southern Highland Group is interpreted to flank the Argyll Group on both limbs of the Sperrin
Fold although the stratigraphy differs markedly between the north and south limbs.

The Southern Highland Group comprises a thick sequence of turbiditic arenite and pelitic
metasediments with rare volcaniclastic and calcareous schist units. Progressing south-
eastward onto DG1, the Southern Highland Group is exposed and is divided from northwest
to southeast into the Dart, Glenelly, Glengawna and Mullaghcarn Formations. The
mineralised veins of the Curraghinalt deposit are hosted by the Mullaghcarn Formation which
is comprised mainly of psammites, semi-pelites, and pelites.

Gold mineralisation is hosted within high grade sub-parallel stacked sulfidic quartz-carbonate
veins and arrays of narrow extension veins. The veins range from a few centimetres to over
3 m wide. The vein system strikes approximately west north-west and dips 55°-75° to the
north-east. It has a known strike length of 1,900 m and a vertical depth of over 1,000 m. The
vein system is cut, disrupted and displaced by an east to west, 4 m to 7 m wide ductile shear
zone called the Kiln Shear. These veins represent the largest known gold deposit in the
United Kingdom. The veins included in the present Mineral Resource occur over a width of
approximately 800 m from north to south.

A detailed description of the deposit, surrounding country rock and mineralisation is provided
in Appendix A.

3.3 Nature of Waste and Intended Handling
This section describes the waste generating processes (Section 3.3.1), types and quantities
of wastes, classification of wastes according to the European List of Waste, and intended
location of disposal (Section 3.3.2).
A description of the waste transport system, chemical reagents to treat the waste and method
of deposition into the facility is described in Section 7.

3.3.1 Waste generation processes
The Project components are described in Section 2.2 and include an underground mine, a
processing area, MWF and surface water management ponds. Solid and liquid wastes will be
generated during the construction and operational phases of the project. All waste
generation processes and associated waste types are summarised in Figure 3-2.
During the construction phase earthworks activities will generate a number of solid wastes
including uncontaminated soil, sub-soil and peat due to stripping activities and waste rock
from surface and underground excavations.
The operational phase of the project will generate a number of solid and liquid wastes from
activities such as underground mining, mineral processing and refining activities, water
treatment and exploration drilling.
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Waste rock generated during underground mining activities will either be transported to the
surface for disposal in the MWF or will be stockpiled underground for use as backfill material
in mined out stopes.

During ore processing and the production of a concentrate a number of solid wastes will be
generated, including rougher and scavenger tailings. Ore sorter rejects will be produced
underground at the primary crushing plant. This material will be used as backfill in the
underground mine or stored in the MWF.

Liquid wastes include excess underground mine water, overdrain water from the MWF, drilling
fluids and cuttings from exploration drilling and solids which have settled within the water
storage ponds.

Exploration drilling activities require water and different types of drilling muds which aid in the
drilling process, these fluids are re-circulated through the drill hole to aid drilling progress and
are captured in sumps at the drill site. Drill cuttings and fluids will require pumping out of the
sumps for disposal prior to drill site rehabilitation being undertaken.

Excess mine water and drilling fluids from underground and water from overdrain discharge
from the MWF will be pumped to the water treatment plant. The water treatment plant will
generate a dry residue which will be periodically collected and disposed of at an off-site
facility. Any solids which settle within the water storage ponds will be periodically removed by
excavator and placed in the lined MWF area.
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Figure 3-2: Waste generation processes and associated waste types
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3.3.2 Waste types

The main types of mining waste that will be generated by the project, as illustrated in Figure
3-2 are listed in Table 3-1. The table also provides estimated quantities of waste (produced
during the full lifecycle of the project) and the corresponding European List of Waste code
according to Commission Decision 2014/955/EU of 18 December 2014, and ultimate storage
locations for the wastes. SRK notes that the 2015/85 Regulations only require waste codes to
be assigned to wastes stored within waste storage areas (i.e. the MWF and Water Storage
Ponds), however for completeness, codes have been assigned to all waste types generated

during operations.

Table 3-1: Waste type and corresponding European waste code
Waste type Quantity European waste code Storage location
Generated Waste
Stream
01 01 01 Wastes from mineral
Waste rock 8.9Mt metalliferous excavation MWF & PBF
Ore Sorter Rejects 7.0 Mt 0101 .01 Wastes from mineral MWE & PBE
metalliferous excavation
. 01 03 06 Tailings other than those
Rougher tailings 6.9 Mt mentioned in 01 03 04 and 01 03 05 MWF
. - -
Scavenger tailings 1.3 Mt 0103 0{1 Acid generating tailings from PBE
processing of sulphide ore
. Included in
\f;ttg?(:]g%lilgs frgmjs of Rougher 01 03 06 Tailings other than those MWE
gp Tails mentioned in 01 03 04 and 01 03 05
MWF
Balance
Solid residue from 51,000t ;9 09 01 Solid waste from primary Off-site disposal
water treatment plant filtration and screenings
- 01 05 04 Freshwater drilling muds and
Drilling muds 50,000 t wastes MWF
. 17 05 04 Soils and stones other than
Unpolluted soil 0.84 Mt those mentioned in 17 05 03 MWF
. MWEF cells 2&3,
Excavated peat 165,569 m® ;Lh7ogg r%tr?t(i)cl)lr?e%nﬂ slt;)rg)%sooéher than and peat
enhancement area
Stored Waste Stream
Waste _rock — retained 77 Mt 0101 _01 Wastes fron_1 mineral PBE
in workings metalliferous excavation
Waste rock — brought to 01 01 01 Wastes from mineral MWF or -
1.2 Mt . ; construction
surface metalliferous excavation ]
material
Qre rejects — retained 3.5 Mt 0101 '01 Wastes from mineral PBE
in workings metalliferous excavation
Ore rejects - brought to 3.5 Mt 0101 _01 Wastes frorr_l mineral MWE
surface metalliferous excavation
Rougher tailings in 01 03 06 Tailings other than those
MWF 3.5Mt mentioned in 01 03 04 and 01 03 05 MWF
Paste backfill in PBF . A . .
(Rougher and 4.6 Mt 0103 0{1 Acid gen(_aratlng tailings from PBE
- processing of sulphide ore
Scavenger Tailings)
. 17 05 04 Soils and stones other than
Unpolluted soil 0.84 Mt those mentioned in 17 05 03 MWF
165,569 m?
17 05 04 Soils and stones other than MW cells 283,
Excavated peat and peat

those mentioned in 17 05 03

enhancement area
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The wastes marked with an asterisk are classified as ‘Hazardous’. This is discussed further in
Section 3.5.

As shown in Table 3-1, the wastes deposited in the MWF and PBF will be a combination
(and/or a mixture) of waste streams. This has been taken into consideration in the
geotechnical and geochemical characterisation of waste materials. Dry residue from the
water treatment plant will be directly transported off site to an appropriate waste disposal
facility.

Descriptions of the waste transport system, chemicals used during treatment and method of
waste deposition are provided in Section 5.

3.4  Geotechnical Behaviour of the Waste
Schedule 2 of the 2015/85 Regulations requires description of the physical characteristics of
the waste to be deposited in the MWF and the Water Storage Ponds (with specific reference
to stability).
Details of geotechnical test work completed on representative paste backfill samples is
included in the following report and is included in Appendix B:
e Curraghinalt Gold Project. Paste Characterization Testing. Minefill Services Inc. July 2019
(Appendix B).
The geotechnical behaviour of the tailings and waste rock material that will be stored in the
MWFs is discussed in the following reports:
e Mine Waste Facility Technical Design Report for the Curraghinalt Project. SRK
Consulting (Canada) Inc. November 2017 (Appendix G); and
e Addendum: Mine Waste Facility Design for the Curraghinalt Project. SRK Consulting
(Canada) (Appendix G).
The outcomes of the geotechnical test work and interpretation form the basis of the limit
equilibrium stability analysis which has been completed for the MWF.
3.5 Geochemical Characteristics and Behaviour of the Waste
Schedule 2 of the 2015/85 Regulations requires description of the waste chemical
characteristics to be stored in the mine waste facilities.
An addendum to the previous geochemical waste characterisation report has been prepared
in support of the planning application. This document (including the original report) has been
included in Appendix C.
e A Geochemical Characterisation Report for the Curraghinalt Gold Project, Northern
Ireland. SRK Consulting (UK Ltd, 2017).
e Addendum to the Curraghinalt Geochemistry Characterisation Report, SRK Consulting
(UK) Ltd, 2019.
The objective of the report is to provide a robust estimation of the short and long term
behaviour of the different types of mining waste to be generated throughout the life of the
project.
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Assessment of hazardous characteristics

According to the definitions from the 2015/85 regulations, hazardous waste has the meaning
given in Article 3(2) of Council Directive 2008/98/EC. i.e. it has one or more properties
specified in Annex Il of that directive. Annex Il of Directive 2008/98/EC has been replaced by
Commission Regulation (EU) No 1357/2014 of 18 December 2014 and Council Regulation
(EU) 2014/997 of 8 June 2017. Furthermore, Schedule 2 of 2015/85 Regulations also states
that the hazardous characteristics of waste should be determined according to the relevant
entry in Decision 2000/532/EC which has been amended by Commission Decision
2014/955/EU of 18 December 2014.

The report includes the characterisation of samples of the following mine waste streams:

e waste rock from three different lithologies - semi-pelite (SSP), pelite (SPE) and psammite-
pelite (SPS);

e Ore sorter reject materials;

e rougher tailings; and

e scavenger tailings (not required but included for background information).

Settled solids from the main ponds will be predominantly formed by material from the MWF
and therefore will be similar in composition to the rougher tailings samples. Other minor
inputs may include sediment from site runoff.

SRK has used the following guidance document during the assessment of the geochemical
characteristics of each waste type listed above:

e Guidance on the classification and assessment of waste (1st Edition, v1.1, May 2018).
Technical Guidance WM3. Northern Ireland Environmental Agency, May 2018.

The following report sections summarise the outcomes of this assessment. Full details of the
geochemical characterisation of each waste stream are included in Appendix C.

Assessment of acid rock drainage and metal leaching (ARDML) characteristics

SRK has undertaken additional geochemical characterisation studies to assess the ARDML
potential of the waste rock and tailings material that will be generated during operations.

Waste rock test work

Waste rock is classified as ‘01 01 01 Wastes from mineral metalliferous excavation’ according
to Commission Decision 2014/955/EU (Table 3-1). This waste code is an ‘absolute non-
hazardous entry’ so an assessment of hazardous properties is not required. However, there is
still a requirement for the WMP to assess any potential adverse effects on human health or
the environment.

Prior to 2018, 61 spatially representative core samples (plus four duplicates) were selected
from the three major lithological units in order to represent the waste rock material. In 2018 a
further 40 samples (plus three duplicates) were selected, focusing on deeper materials within
the proposed mine. In 2019 a small sub-set of six waste rock samples were also selected to
target the region close to the proposed decline. All of the waste rock samples were analysed
using standard static test work methods including Acid Base Accounting (ABA); Multi-Element
Assay of solids; Deionised Water Leach; and Net Acid Generation (NAG) with leachate
analysis.
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As part of the ABA testwork, the balance of acid generating potential (AP) and acid
neutralising potential (NP) is assessed. The ratio of NP/AP, referred to as the neutralisation
potential ratio (NPR) and the difference between the NP and AP, referred to as the net
neutralisation potential (NNP) were calculated, this is further explained in Appendix C. The
pelite lithology showed the least potential for acid generation.

According to the NPR, 86% of all waste rock samples analysed were classified as non-acid
forming (NAF), 8% of samples were uncertain and the remaining 6% were classified as
potentially acid-forming (PAF). The PAF samples comprised two semi-pelites and four
psammite samples. The NNP results showed 52% of samples as NAF, 47% as uncertain and
1% as PAF. In this instance, the PAF characterisation related to one psammite sample.
Typically, where the NPR and NNP results predicted varying results, the overall acid
generating potential is considered uncertain.

The six decline samples reported relatively low sulfide content (0.02 to 0.07 wt%), according
to the NPR all of the decline materials would be predicted to be NAF but according to the
NNP four of the six samples would be classified as having uncertain acid generating potential.

A multi-element assay conducted on the 2018 waste rock samples showed that average
concentration per lithology were elevated relative to crustal concentrations for arsenic,
antimony and tellurium. Historically, arsenic and antimony were also typically elevated in the
majority of samples during the 2016 testwork and a mineralogical assessment conducted on a
sub-set of 11 samples during the 2013 testwork showed copper, lead and arsenic-bearing
minerals were present in trace proportions indicating some potential for metal leaching.
However, analysis of waste rock leachates via NAG leachate analysis and two-stage
deionised leach test showed the potential for metal(loid) release is low and the majority of
leachates were classified as near-neutral, low metals. The only exceptions were three semi-
pelites and one psammite sample from the 2013/16 programme which reported as ‘acid, low-
metals’ according the NAG leachate analysis and one psammite sample from the 2018
programme which reported as ‘acid, low-metals’ according to the second stage of the
deionised water leach test. Multi element assay results showed that metal enrichment was
typically lower in the six samples collected in the region of the proposed decline.

In 2014 Humidity cell (kinetic) testing was carried out on nine waste rock samples to assess
the likely long-term acid generation and metal leaching potential. In line with ASTM
methodology, the cells were terminated at week 40 when the majority of parameters had
reached a steady state and there were no substantial changes in the calculated release rates.
All of the samples showed circum-neutral pH conditions for the duration of the test work and
significant carbonate buffering (neutralising) potential. In terms of metal leaching, there was
an initial flush of metals including iron, zinc and arsenic at the beginning in the initial weeks
testing but this was followed by lower concentrations during later weeks. Four of the samples
did, however, exhibit an increase in arsenic towards the end of the test period.

A further three waste rock humidity cells were initiated in 2018; physiochemical results are
reported to week 24 and metal(loid) analyses are reported to week 20. The results showed
that all three samples reported neutral to moderately alkaline pH (7.6 to 8.9 s.u.). The cells
have exhibited a depletion in NP however at week 20 95% of the original NP was remaining.
There was an initial flush of metals at the beginning of the test, as is expected, but since then
metal release rates have remained low and each of the leachates is classified as near-neutral,
low metals according to their pH and Ficklin metal concentrations.
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Field-scale cribs have been running onsite since July 2015 to assess solute release and
mineral behaviour of the waste rock under field conditions. Leachate pH in the cribs is circum-
neutral (6.1 to 8.2 s.u.) and Ficklin metal release is low so all leachates are classified as
‘near-neutral, low metal’. Sulfate concentrations reported an increase around September
2018, corresponding with a rise in EC but the majority of parameters have reported steady-
state or decreasing trends throughout the duration of the test period.

Seepage samples have also been collected approximately quarterly from the existing waste
rock facility. The pH ranges between 6.4 and 8.2 s.u. and Ficklin metal release is low.
Conductivity is relatively high (783 to 3721 uS/cm) and sulfate concentrations have typically
reported a gradually increasing trend, reaching a maximum of 1080 mg/L in June 2018. The
majority of other key parameters have reported relatively stable or decreasing trends.

Ore sorter rejects test work

Ore sorter reject materials comprising individual vein materials were provided to SRK. A total
of 12 samples were generated which consisted of ten individual vein samples, a sorted global
composite (which combined all of the veins in equal amounts) and a run of mine (ROM)
composite (which combined all of the veins at ROM ratios).

ABA results showed that all of the ore sorter reject samples were classified as NAF.
Concentrations of sulfide in the ore sorter rejects ranged between 0.15 wt% and 0.43 wt% but
NP ranged between 29.0 and 71.0 kg CaCOs eg/t, resulting in NNP values consistently
greater than 20 kg CaCOs eq/t and NPR values consistently greater than 3.

All of the ore sorter reject samples reported elevated concentrations of arsenic, sulfur,
antimony and tellurium, relative to average crustal abundance. Concentrations of silver,
molybdenum and tungsten were also elevated relative to crustal abundance in the majority of
ore sorter reject samples. Concentrations of bismuth, mercury and copper were elevated by
less than six times average crustal abundance in a small number of samples (bismuth — 5
samples, mercury — 3 samples, copper — 1 sample).

The short-term NAG leachate analysis and deionised water leach test showed that the
majority of metal leaching was relatively low and all of the samples were classified as ‘near-
neutral, low metals’. However, some arsenic and antimony was mobilised in the leachates.
Arsenic concentrations exceeded 0.01 mg/L in eight of the ore sorter reject NAG leachates; all
of the first stage DI leachates and ten of the second stage DI leachates. Antimony
concentrations exceeded 0.005 mg/L in six of the NAG leachate samples, five of the first
stage DI leachates and three of the second stage DI leachates.

Humidity cell testwork results on two ore sorter reject samples are reported to week 24 for the
physiochemical parameters and week 20 for the metal(loid)s. The tests have been undertaken
on the ore sorter global composite, which combines all of the veins in equal proportions and
the run of mine (ROM) composite, which combines all of the veins in proportions likely to be
representative of the most recent mine plan. Initial results showed pH values between 7.68
and 8.36 s.u. As expected, there was an initial flush of sulfate, conductivity and other metals
early in the test. Following the initial flush, most parameters have remained relatively stable or
decreasing. Iron concentrations have fluctuated in the global composite sample.
Concentrations were typically higher in the HCT leachates from the ore sorter rejects than the
waste rock HCT leachates.
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The ore sorter reject materials have been assessed by SRK using the WM3 guidance, the
multi element assay data and HazWaste Online software. The assessment showed that the
materials could be classified as non-hazardous, and are therefore allocated European list of
codes ‘01 01 01 Wastes from mineral metalliferous excavation’.

Tailings test work

Tailings samples were originally generated from metallurgical test work programs in both
2013 and 2016 (three samples from each). These included samples of flotation tailings,
detoxified CIL tailings and paste backfill blends (a mixture of flotation tailings, detoxified
tailings and furnace slag) in 2016. The Addendum to the Curraghinalt Geochemistry
Characterisation Report (SRK, 2019) details results of all of the tailings testwork which has
been completed since 2016. In 2019, four new rougher tailings and four new scavenger
tailings samples were provided to SRK. The rougher and scavenger tailings samples each
consisted of a global composite sample and a sample representing years 1 to 3, 4 to 6 and
year 7onwards.

All of the rougher tailings samples are classified as NAF with sulfide sulfur contents ranging
between 0.03 and 0.09 wt%. The ABA results for the rougher tails are consistent with the
results for the 2013/16 bulk rougher tails.

All of the scavenger tailings are classified as PAF (sulfide sulfur is 11.8 to 25.9 wt%). This is
consistent with the acid generating potential of the 2016 backfill tails. The acid generating
potential of the scavenger tailings samples results in classification as '01.03.04 acid-
generating tailings from processing of sulphide ore’. This is an absolute hazardous entry so
no further assessment is required. All of the scavenger tailings will be put underground as part
of the cemented paste backfill (CPB) materials. An assessment of the rougher tailings waste
classification is provided below.

Multi element assay results showed that arsenic, bismuth, molybdenum, sulfur, antimony,
tellurium and tungsten were consistently elevated relative to average crustal abundance in all
of the rougher and scavenger tailings samples. Silver concentrations were also elevated in all
of the scavenger tailings and all but one of the rougher tailings samples. Concentrations of
copper, iron and mercury were elevated in most scavenger tailings samples, but not the
rougher tails. Barium concentrations were elevated in the rougher tailings but the same trend
was not apparent in the scavenger tailings. Selenium concentrations were elevated relative to
average crustal concentrations in all of the scavenger tailings samples and one of the rougher
tailings samples.

Rougher Tails Characterisation

The following 2019 rougher tails samples have been assessed by SRK using the WM3
guidance, the multi element assay data and HazWaste Online software:

e Global composite rougher tails

e Rougher tails years 1to 3

¢ Rougher tails years 4to 6

e Rougher tails end of mine (years 7 +)

The assessment showed that the materials could be classified as non-hazardous and are
therefore allocated European list of waste code ‘01 03 06, tailings other than those mentioned
in 01 03 04 and 01 03 05'.
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3.6  Waste Classification Summary

In terms of the 2015/85 Regulations, extractive waste has the following possible
classifications:

e Unpolluted soil and peat;

e Non-waste;

e Inert waste;

e Hazardous waste; or

¢ Non-hazardous non-inert waste.

A summary of the classification of each waste stream for the Curraghinalt Project is provided
in Table 3-2. As per Schedule 2 of the 2015/85 Regulations, only materials to be stored in
waste storage facilities have been classified (additional information on waste storage facility
classification is included in following report section).

Table 3-2: Summary of waste classifications
Waste type Classification
Processed waste stream
Waste Rock Non-hazardous non-inert
Ore Sorter Rejects Non-hazardous non-inert
Rougher Tailings Non-hazardous non-inert

Settled solids from water holding ponds of MWF | Non-hazardous non-inert
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4 WASTE STORAGE FACILITY CLASSIFICATION

4.1 Classification of Areas
4.1.1 Regulation Context

Following categorisation of each mine waste stream generated at the mine, it is necessary to
classify each waste storage area considered in this plan.

SRK has used the following legislation as the basis for classification of each waste storage
area (or waste returned to the void for rehabilitation purposes):

The Planning (Management of Waste from Extractive Industries) Regulations (Northern
Ireland) 2015 or ‘the 2015/85 Regulations”.

The 2015/85 Regulations transpose Directive 2006/21/EC (O.J. No. L102, 11.4.2006, P.15-
34) of the European Parliament and of the Council of 15th March 2006 on the management of
waste from extractive industries (the “Mine Waste Directive”).

Regulation 2 (2015/85 Regulations) provides definitions, most of which are derived from the
Directive. Two types of areas are defined for the application of the Directive; 1) an “extractive
waste site”; and, 2) a “waste facility”. For the latter, a definition of a “Category A waste facility”
is also provided in the Regulations (this type of waste facility being subject to the additional
controls).

For reference purposes, the definitions of extractive waste sites and waste facilities are
reproduced from the 2015/85 Regulations below

Extractive Waste Sites (text in italics is quoted from the 2015/85 Regulations);

“extractive waste site” means any area designated for the accumulation or deposit of
extractive waste, whether in a solid or liquid state or in solution or suspension, for the
following time periods—

(1) a period of six months or less for sites for hazardous waste generated
unexpectedly;

(2) a period of one year or less for sites for non—hazardous, non inert waste;

(3) a period of three years or less for sites for polluted soil, non—hazardous waste
resulting from the prospecting, winning of minerals, waste resulting from the
working, treatment and storage of peat and inert waste;

but does not include any area which falls within a waste facility; and such a site is
deemed to include—

(1) any dam or other structure serving to contain, retain, confine or otherwise support
the extractive waste site;
(2) (but not to be limited to), heaps and ponds;

but excludes excavation voids into which waste is replaced, after extraction of the
mineral, for rehabilitation and construction purposes”. End of quote.
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Waste Facilities (text in italics is quoted from the 2015/85 Regulations);

“waste facility” means any area designated for the accumulation or deposit of
extractive waste, whether in a solid or liquid state or in solution or suspension, for the
following time periods—

a) no time period for Category A waste facilities and facilities for waste characterised
as hazardous in the waste management plan;

b) six months for facilities for hazardous waste generated unexpectedly;

c) one year for facilities for non—hazardous, non—inert waste;

d) three years for facilities for unpolluted soil, non—hazardous waste resulting from
the prospecting, winning of minerals, waste resulting from the working, treatment
and storage of peat and inert waste;

and such a facility is deemed to include any dam or other structure serving to contain,
retain, confine or otherwise support the facility but not to be limited to, heaps and
ponds, but excludes excavation voids into which waste is replaced, after extraction of
the mineral, for rehabilitation and construction purposes; End of quote.

As shown in the above definitions, both extractive waste sites and waste facilities exclude
excavation voids in to which waste is placed for rehabilitation and construction purposes. This
is aligned with the Mine Waste Directive from which Opening Statements (Article 20) is
quoted in italic text below:

“(20) Waste placed back into the excavation voids either for their rehabilitation or for
construction purposes related to the mineral extraction process, such as the building
or maintenance within voids of means of access for machinery, haulage ramps,
bulkheads, safety barricades or berms, needs also to be subject to certain
requirements in order to protect surface water and/or groundwater, secure the
stability of such waste, and ensure appropriate monitoring upon cessation of such
activities.

Accordingly, such waste should not be subject to the requirements of this Directive
which relate exclusively to ‘waste facilities’, except for the requirements mentioned in
the specific provision on excavation voids.” End of quote.

Furthermore, the specific provisions on ‘excavation voids’ are discussed in the Mine Waste
Directive from which Article 10 is quoted in italic text below:

“1. Member States shall ensure that the operator, when placing extractive waste back
into the excavation voids for rehabilitation and construction purposes, whether
created through surface or underground extraction, takes appropriate measures in
order to:

(1) secure the stability of the extractive waste in accordance, mutatis mutandis, with
Article 11(2);

(2) prevent the pollution of soil, surface water and groundwater in accordance,
mutatis mutandis, with Article 13(1), (3) and (5);

(3) ensure the monitoring of the extractive waste and the excavation void in
accordance, mutatis mutandis, with Article 12(4) and (5).
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2. Directive 1999/31/EC shall continue to apply to the waste other than extractive
waste used for filling in excavation voids as appropriate.” End of quote.

On the basis of the above, there is a clear distinction between waste placed within excavation
voids for restoration or construction purposes and waste stored above ground in ‘waste
storage facilities’ (including Category A facilities) or ‘extractive waste sites’.

SRK has therefore assigned the location where extractive waste including a portion of the
waste rock and ore sorter reject materials plus cemented paste tailings will be placed as an
‘excavation void’.

Based on the paste backfill blends tested, the backfill will meet the requirements set out in
Article 10 above (to ensure stability of waste, prevention of pollution of soil, surface water and
groundwater and monitoring of waste in the excavation void). It will also meet the
requirements in the 2015/85 Regulations that relate to backfilling extraction voids with
extractive waste. Specifically, the requirements of both Regulation 6 (Clause 2; Part ‘h’) and
Regulation 10 (Clause 3; Part ‘a’ and Part ‘b’) are met.

Reference to both the geochemical characterisation exercise and to the groundwater risk
assessment are made in this regard and the specific text from the Regulations is included
below for clarity:

Preparation and submission of a waste management plan; Regulation 6, Clause 2:

(h) whether or not the operator intends to place extractive waste into excavation voids
for rehabilitation and construction purposes (whether the voids were created through
surface or underground extraction) and, if such placing is intended, details of the
proposed control and monitoring procedures—

(i) to secure the stability of the extractive waste in accordance with regulation
9(1)(a) to (c), (d)(i), (e) and (f) and 9(2), and

(i) to prevent the pollution of soil, surface water and groundwater in
accordance with regulations 10(1)(a) to (c) and 10(3);

Prevention of water status deterioration, air and soil pollution; Regulation 10; Clause 3:

(3) Where extractive waste is to be placed back into extractive voids, whether created
through surface or underground extraction, which will be allowed to flood after-
closure, documentary evidence shall be submitted to the council to demonstrate—

(a) that when the extractive waste is so placed, the necessary measures shall
be taken to prevent or minimise water status deterioration and soil pollution in
accordance with paragraphs (1)(a), (b) and (c), insofar as applicable; and

(b) compliance with community environmental obligations, in particular those
in Directive 2000/60/EC,;

Note that in Regulation 10, there is necessity to comply with the Water Framework Directive
(Directive 2000/60/EC of the European Parliament and of the Council establishing a
framework for community action in the field of water policy).

Additionally, the MWF and Water Storage Ponds have been classified as per the 2015/85
Regulations, using the following categories:
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4.1.2

41.3

e Extractive waste site; or
e waste facility; or
e Category A waste facility.

Further detail relating to Category A waste facilities is provided in the following sub-sections.

Definition of Category A

As outlined in Schedule 3 of the 2015/85 Regulations, a waste facility shall be classified as
Category A if;

1. A failure or incorrect operation, e.g. the collapse of a heap or the bursting of a dam,
could give rise to a major accident, on the basis of a risk assessment taking into account
factors such as the present or future size, the location and the environmental impact of
the waste facility; or

2. It contains waste classified as hazardous under Directive 2008/98/EC above a certain
threshold (amended by Commission Regulation 1357/2014 and Council Regulation
2017/997); or

3. It contains substances or preparations classified as dangerous within the scope of
Regulation(EC) 1272/2008.

In Commission Decision 2009/337/EC it is stated that if the predicted consequences in the
short or the long term of a failure due to loss of structural integrity, or due to incorrect
operation of a mining waste facility could lead to serious danger to the environment, a mining
waste facility shall be classified as Category A.

At Article 4(3) (a-c) of the Commission Decision 2009/337/EC the definition of serious danger
to the environment is expanded and it is stated that;

e The potential for loss of life or danger to human health shall be considered to be
negligible or not serious if;

o People other than workers operating the facility that might be affected are not
expected to be present permanently or for prolonged periods in the potentially
affected area.

The potential danger for the environment shall be considered to be not serious if:
The intensity of the potential contaminant source strength is decreasing significantly
within a short time;

o The failure does not lead to any permanent or long-lasting environmental damage;
and

o The affected environment can be restored through minor clean up and restoration
efforts.

Category A Assessment

Assessments have been carried out to determine whether the MWF or the Water Storage
Ponds are Category A Facilities (as defined in Schedule 3 of the Regulations). As discussed
above, the PBF has been defined as an ‘Extraction Void' as opposed to a mine waste facility
and has therefore been excluded from this assessment.

None of the facilities meet the Category A classification. Further detail on how these
conclusions are made is included in Appendix D of this document.
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4.2

Classification of Areas

For each waste storage facility, the relevant classification has been assigned based on the
provisions in the 2015/85 Regulations. As both the MWF and the Water Storage ponds are
not considered to be Category A Facilities or extractive waste sites, both areas are classed as
‘Waste Facilities’.

OPERATION AND WASTE TREATMENT METHODS

Mining and Processing

The estimated ore reserve for Curraghinalt is approximately 10 million tonnes (Mt). Ore will
be mined by conventional underground longhole and cut and fill mining methods. Ore will be
crushed underground, passed through an ore-sorter and then conveyed from underground to
a surface stockpile, before conveying to the mill and separation of the gold-rich material into a
concentrate for off-site processing.

The process plant will consist of the following unit operations (is illustrated in Figure 5-1):

Surface Ore Handling — The crushing and ore sorting of the mineralization will occur
underground. The crushed material will have a final product P80 of approximately 78 mm and
will be transferred to the crushed ore stockpile via two conveyors, in series. The ore sorted
products and waste material will be stored in two feed chutes underground, which will in turn,
via separate, feed the decline conveyor which will lift the rock to surface. Exiting the mine
portal there will be a transfer tower, where the crushed material will fall onto the 608 m
overland conveyor to a second transfer tower. At this point the waste material will be diverted
to the dry stack tailings facility for placement via a 62 m conveyor. The ore will transfer to the
160 m stockpile feed conveyor.

Crushed Ore Stockpile (COS) and Reclaim — A 24 hr live storage, covered, crushed material
stockpile with two reclaim belt feeders, feeding the SAG mill feed conveyor.

Primary Grinding — A SAG mill in open circuit producing a transfer product P80 of
approximately 1000 pm.

Secondary Grinding - A ball mill in closed circuit with a cluster of hydrocyclones, producing a
final product target P80 of 106 um.

Gravity Separation - A semi-continuous batch gravity concentrator to recover gravity
recoverable gold from the ball mill cyclone underflow.

Flotation — Rougher flotation followed by regrinding of approximately 25% of the flotation feed
by dry mass to a P80 of approximately 30 um, prior to cleaning and scavenger flotation.

Concentrate Thickening — will occur prior to filtration, concentrate bagging and load out
facilities.

Filtration — The rougher flotation tailings will be thickened for use as paste and also filtered for
disposal on the MWF, while the cleaner scavenger flotation tailings will be pumped directly to
the paste holding tank for use as paste.

During mine decline and access portal development, extracted waste rock will be used as
construction material on the surface.
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Any settled solids which accumulate in the water storage ponds (which are fed by the
perimeter interception ditches) will also be disposed in the MWF.

During operations excess mine water and overdrain runoff from the MWF will be sent to the
water treatment plant for ultra filtration (UF) and reverse osmosis (RO) treatment prior to
being discharged to water course under consent. On-site and within the process,
opportunities will also be available for recycling and re-use of water. The water treatment
process proposed generates a dry residue material which will be transported and disposed of
off-site.
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Figure 5-1: Mineral processing flow chart
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5.2 Waste Volumes (Surface Storage)

The estimated quantities of tailings and waste that will be stored in the MWF are summarised
in Table 5-1 (JDS, 2019). A waste rock placed density of 2.04 t/m? has been assumed based
on an in-situ SG of 2.73 and a 1.34 bulking factor. A density of 1.6 t/m? has been assumed
based on the results of Standard Proctor Tests completed on representative tailings samples.

5.3

Table 5-1: Estimated waste volumes generated at Curraghinalt Mine
Year Tail Eggigel\r/IWF Wﬁ\t/sFR(orﬁel,() to Rej%rc?sst}rtl\?l:lVF Total(rtr?B)MWF
(m?) (m?)

Year -2 - 29,308 29,308
Year -1 - 256,171 256,171
Year 1 115,833 182,269 128,728 426,831
Year 2 136,845 0 174,075 310,921
Year 3 139,212 23,252 177,393 339,857
Year 4 137,360 0 173,816 311,175
Year 5 138,827 23,881 176,901 339,609
Year 6 139,212 0 84,497 223,710
Year 7 139,212 2,154 177,393 318,759
Year 8 139,594 19,348 177,879 336,821
Year 9 139,212 21,229 177,393 337,834
Year 10 138,897 17,278 176,991 333,167
Year 11 139,212 0 82,178 221,390
Year 12 128,177 0 0 128,177
Year 13 139,212 0 7,691 146,904
Year 14 104,316 0 0 104,316
Year 15 104,316 0 0 104,316
Year 16 104,316 0 0 104,316
Year 17 104,316 0 0 104,316
Year 18 104,316 0 0 104,316
Year 19 104,316 0 0 104,316
Year 20 52,452 -9,825 0 42,628
Total 2,449,157 565,063 1,714,938 4,729,158

Waste Prevention and Reduction

In order to minimise waste generation where possible, DGL has considered the potential for
re-use, recycling and recovery of mining waste where practical. Measures in the project
design will minimise the quantity of waste that will be placed on surface. This includes
backfilling of the excavation voids with mine waste which will both reduce the quantity placed
at surface and the requirement to source structural fill for the voids from elsewhere. The
results from a waste characterisation programme have been used to support waste
management decisions.
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5.4

DGL has aimed to limit the environmental impact of operations by encapsulating all potentially
acid generating waste rock as underground backfill and disposing of the balance of non-acid
generating waste rock in the MWF. DGLs approach is to reduce the potential for acid rock
drainage (ARD) or metals leaching from the surface waste storage facilities. This is to
address long-term environmental concerns and promote mitigation strategies for the site, with
the intent to encapsulate all PAF material within cemented backfill.

To minimise the footprint area and increase the options for siting of the MWF, tailings will be
dewatered and the material will be placed and compacted in thin lifts. Pressure filtration of
tailings significantly reduces the moisture content of the material and hence the volume of
excess water available. In turn, there is less potential for material seepage from the tailings
following placement in the MWF.

To improve the slope stability of the external slopes of the MWF landform, inert waste rock will
be used to buttress the perimeter slopes, construct drainage systems and provide access
roads. Waste rock not required for these uses will be incorporated into the main part of the
facility.

Soil and peat excavated from the area during the construction phase will be set aside for re-
use during progressive rehabilitation of the MWF (i.e. used for cover material). Where
suitable, excavated peat will also be used in habitat enhancement and redressing within the
site. Proposed peat management measures are explained in detail in Section 9, and the Peat
Management Plan (2019) and Peat Landslide Hazard and Risk Assessment are included in
Appendices E and F of this report.

Throughout the life of the mine, measures to further reduce the quantities of waste generated
will be considered.

Waste Storage

The MWF will have capacity for up to 4.8 Mm? for storage of tailings, waste rock and ore
sorter rejects. It will be situated immediately adjacent to the processing plant on a south
facing slope up-gradient of the Owenreagh River.

Solid mining and processing waste generated by the project will either be used in the
construction of and/or stored within the MWF or used as backfill material to be placed in
mined out stopes underground for geotechnical support purposes.

Underground mine water will be pumped to the West Pond for temporary storage before
treatment in the water treatment plant. Dry residue from the water treatment plant and will be
transported off-site for disposal. The settled solids from the water storage ponds will be
periodically excavated and placed on the MWF.

DESIGN RISK ASSESSMENT

In order to demonstrate that the design of management of extractive waste at Curraghinalt will
not give rise to an unacceptable risk to the environment and human health, surface water,
hydrology and geotechnical risk assessments have been carried out, which cover each of the
MWFs and the Extractive Void. The aim of the risk assessments are to ensure that the
objectives included in Paragraph 3, Schedule 1 of The 2015/85 Regulations are met, namely:
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“To ensure short and long-term safe disposal of the extractive waste, in particular where the
site is a waste facility by considering, during the design phase, management during the
operation and after-closure of the facility and by choosing a design which—

(a) requires minimal and, if possible, ultimately no monitoring, control and management of the
closed waste facility;

(b) prevents or at least minimises any long-term negative effects, for example attributable to
migration of airborne or aquatic pollutants from the waste facility; and

(c) ensures the long-term geotechnical stability of any dams or heaps rising above the pre-
existing ground surface.”

The risk assessments consider potential source, pathway and receptor linkages which could
occur at each of the MWFs, as well as the management measures that will be implemented to
minimise risks to human health and the environment.

The following potentially sensitive receptors have been identified and assessed:

e Controlled waters/water environment
e The atmosphere

e Land/soil/geology

e Human receptor

e Ecological receptors

The risk assessments have considered the risks presented by the following potential hazards:

e Stability of the final MWF external slopes;

¢ Hydrogeology (groundwater);

e Hydrology (surface water);

e Particulate matter (dust);

e Mud (on roads);

¢ Noise and Vibration; and

e Accidents and their consequences (fire, spillage and leakage, security and vandalism).

A summary of the risk assessment completed for each of the waste storage areas is included
in Table 6-1.
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Table 6-1: Curraghinalt WMP Risk Assessment
Risk Identification Risk Assessment
Area | Risk / MieE e / kang‘;}%ﬁrgem/ Probability : Additional Comment gg];irrenlﬁ
Uncertainty Failure Mode Effects / Consequence Consequences c of Overall Risk
xposure
MWF is best available
technology and is
Monitoring systems are in gteas Agg’fg to appropriate
Slump-like displacement | place for early detection of .
. L The stability assessment
of tailings and waste potential issues that could used conservative
buil h rock and subsequent lead to a possible failure. - d
Structural As-built strengt release of water from A monitoring and properties an h .
failure of the parameters are the ponds immediately surveillance plan will be assumptions and shows it MWEF Design
. lower than design AN . 1- to exceed FOS >
Mine Waste downstream can developed,; it will include, B - Medium L - Report, Section 6.2
values, P i~ Negligible requirements. The
Storage compromising potentially impact B40 as a minimum, annual sensitivity analysis also and Attachment D
. Facility stability roa_d, downstream |nsp_ect|ons by the‘ _ showed that material
£ residents and Engineer- and periodic roperties have to be
IT) workplaces, and local reviews by a suitably prope
ks roads Lalified 3rd part significantly lower than the
o ?nde endem%n )ilneer already conservative input
2 P 9 properties in order for
) stability to be
n compromised.
% Placed moisture contents
T and densities will be
= closely tracked at the start
of operations. If lower- i
. Through monitoring, the
Variations in o than-expected densities need for expansion can be
- . The MWF size is are observed and it . o - .
Dry densities production or . - - identified early in MWF Design
: . insufficient and an seems likely that . . - Lo >
are lower than | rainy periods expansion or new facilit additional storage will be B - Medium 3 - Medium Moderate operations allowing time to | Report, Sections 4,
design value result in lower expans y : g ; adjust the design and seek 5,and 7
o is required required, there is potential )
densities . a relevant permit
to nominally expand MWF amendment. if required
Cell 3 to the west, subject ’ q '
to any necessary
consents, staying within
DGL'’s ownership.
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Area

Risk Identification

Risk Management /

Mitication

Risk Assessment

Wet working
conditions leads
to compaction

The MWF size is
insufficient and an

Placed moisture contents
and densities will be
closely tracked at the start
of operations. If lower-
than-expected densities
are observed and it

road, downstream
residents and
workplaces, and local
roads

deformation of the
embankment is not
expected because the
tailings are coarse,
compacted, and primarily

; ) . : B - Medium 3 - Medium
targets not being expansion or new facility | seems likely that
met, resulting in is required additional storage will be
lower densities required, there is potential
to nominally expand MWF
Cell 3 to the west, staying
within DGL’s tenements.
Slump-like displacement
of tailings and waste
Wet working rock and subsequent Tailings should be placed
Heavy rainfall conditions leads release of water from in a temporary storage or
to compaction the ponds immediately areas that are not critical
; e . 1-
targets not being downstream can to slope stability (away B - Medium Negligible
met, potentially impact B40 from slopes) during 9'9
compromising road, downstream unsuitable weather
stability residents and conditions.
workplaces, and local
roads
Tailings and waste rock
will be compacted as they
. Fines migrate are ‘plgc_ed, thereby
Leads to erosion downslope, in worst- minimizing surface
of the MWF outer case scenaylrio stability is erosion potential. Slopes A - Low 2 -Low
slopes . will also be progressively
compromised. A
covered and reclaimed
during operations
mitigating erosion.
The stability analysis,
Slump-like displacement | which assumed
of tailings and waste conservative parameters,
rock and subsequent shows it to exceed
Earthquake release of water f_rom minir_num FOS
; the ponds immediately requirements for the PGA
motions . . 1-
Earthquake compromise downs_trear_n can event. Seismic _ B - Medium Negligible
stability potentially impact B40 liquefaction and/or major

Moderate

Additional Comment Eeference:
Note: the Greens Creek
Dry Stack facility (Alaska) .
has comparable rainfall to MWF Design
- . Report, Sections 4,
the Curraghinalt project 5 and 8. and
site and is able to meet A end’ix B
compaction targets with a pp
finer tailings product.
MWF Design
Report, Section
6.2, 7, and

Attachment D

MWF Design
Report, Section 7

Note: the MWF is also
located in an area of very
low seismic risk.

MWF Design
Report, Section 6.2
and Attachment D
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Area

Risk Identification

Risk Management /

Mitication

Risk Assessment

unsaturated.

Additional Comment

Reference

Docuimant

MWEF is continuously

MWEF Design
Report, Section 10

MWEF Design
Report, Section 6.3
and 10

geochemistry

is potentially acid
generating (PAG).

runoff contamination.

stored underground, need
to be defined as part of

the final mine design and
upheld during operations.

Wind carries compacted and covered
fugitive dust f Impacts to local flora, vely minimisi
Dust ﬁg't,\'x\vaUSt rom livestock, travellers grogresswe Y mm'lar\nlsmg A-L 2L
generation the to along B40, and nearby ust generation. A water - bow - bow
nearby flora, residents truck will be used for
fauna, and people suppression, if
appropriate.
Contaminated Potential for MWF will be lined and
seepage from the contaminated seepade designed with a drainage
Seepage MWF percolates pag system and ditch to A - Low 2 -Low
to enter local A .
through the roundwaters minimize phreatic levels
groundwater table 9 and collect seepage.
The responsible engineer
Holes in linin will monitor the liner
svstem incregse installation and walk the
)érmeabilit and Potential for entire surface area to
Lo p y contaminated seepage identify any tears, poor
Holes in liner seepage local i ks bel A - Low 2 -Low
arcolation to enter local sealing, or rocks below
fhrough the groundwaters the liner. The liner will
groundwater table also be subjected to
standard QA/QC testing
during construction.
Procedures to ensure that
only NAF waste rock
Waste rock reports to surface, and
Waste rock reporting to MWF | Potential for surface that all PAF waste rock is
A - Low 2 - Low

MWF Design
Report, Section 10

MWF Design
Report, Section 4.2
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Area

Risk Identification

Risk Management /

Mitication

Risk Assessment

Structural
failure of the
peat storage
area

Failure / breach of
the peat storage
area

Overland flow towards
the west pond and
southern perimeter of
the infrastructure site

Retention berms will be
designed to recognised
earthworks specification.
The MWF monitoring and
surveillance plan will
include the peat retention
berms; the inspections
and reviews undertaken at
the MWF will include the
peat retention berms.

A - Low

2 - Low

Underdrainage
system failure

Pipework failure
through crushing

No effective
underdrainage

Pipework is designed to
withstand crushing
against the maximum
facility loads.
Underdrainage system
construction and
installation will be
monitored to ensure
specifications are met.

A - Low

2 - Low

Cover system
failure

Insufficient /
inadequate cover
materials

Exposed slopes,
increased infiltration and
seepage potential
including downstream
water quality impacts.

If there is not an adequate
supply of suitable
materials that can be
borrowed locally, cover
materials may need to be
sourced from off-site at an
increased cost.

A - Low

4 - High

Moderate

Additional Comment

Reference

Docuimant

SLR peat report

Stability assessments have
been carried out
considering worst-case
scenarios, i.e. no effective
underdrainage and meet
minimum FOS
requirements.

MWEF Design
Report, Section 10

The following specific
uncertainties will be
addressed as part of the
detail design for
construction:

* Quantities of bentonite
required to meet infiltration
targets

« Location and total
available quantity of the
bedding material borrow
source

« The reconciliation in the
available total quantity of
topsoil and peat that will be
stockpiled on a temporary
basis, compared to the
quantity of cover material
which will be required to
construct the soil cover as
part of the MWF closure
requirements

« The availability of clayey
till materials within the
MWF footprint

MWF Design
Report, Section 9
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Area Risk Identification Riskll\nll_ﬁnagement/ Risk Assessment Additional Comment rR:eference;
Stability assessments
Slope stability have been carried out and MWF Design
failure of the liner show that the cover B - Medium 2 - Low Moderate Report, Attachment
system concept meets minimum D
requirements
Combined system of water Flood .”Sk and
h drainage
storage ponds designed
. - assessment,
Discharge of un-treated store flows resulting from a C hinal
water downstream . 24hr 1:1000 storm event urrag nait
- . Freeboard allowance will A ; ’ Project. Kaya
Potential for loss of life . without overtopping. .
. . : L accommodate operational . . Consulting, 2017.
Heavy rainfall Overtopping is negligible, however flows plus a 24 hr 1:1000 B - Medium 3 - Medium Moderate
sensitive en\_/lronmental year storm event.
receptors exist
downstream.
xcavatons, wih na Hoy Dorman dwg
! 2016021-P-CIV-
embankments above 005
n ground.
el
c
o
a
()
& Curraghinalt
S . Ponds designed as Project - Waste
(Q A:;:rlﬁlettztrrseg?éh Failure of embankment excavations (with no Storage Facility
5} p : ] ) water retaining Detailed site investigation Feasibility Design
% | Slope lower than design | leading to discharge of . 1- ) f
; - embankments) to B - Medium - and laboratory analysis of Report. Appendix
= | instability values, un-treated water . | i Negligible f ; | A
compromising downstream minimise volume of stored oundations samples. .
= ’ water above natural
stability
ground level.
Hoy Dorman dwg
2016021-P-CIV-
005
Instablllty; Loss of containment; Design of ponds includes Hydrogeological modelling
differential f . detailed ification f completed to ensure that
deformation: seepage of water in to etailed specification for under specified operating
Y the foundations; HDPE liner which has . including i
Pond lining degradatlc_m, saturation of adjacent been based upon . conditions (including iner Hoy Dorman dwg
: Construction R . . . B - Medium 2 - Low Moderate defect case) the pond liner 2016021-P-CIV-
system failure Quality Assurance ground; minor localised appropriate design system prevent impacts on 005
: y flooding; geochemical validation exercises 44 P by
failure; . . groundwater quality.
. impact on downstream undertaken with due .
manufacturing . . . Hydrogeology impact
receptors. consideration of risk.
defects assessment completed
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Area

Risk Identification

Risk Management /

Mitication

Risk Assessment

Additional Comment

Reference

Docuimant

Structural failure;

All ponds designed with
emergency spillways or

based on this data.

Groundwater monitoring
system designed to ensure
that groundwater quality
target levels are met
(operations and closure)

Groundwater
Impact
Assessment,
Curraghinalt Gold
Project. SRK,
2017. Section 6

Groundwater
Impact
Assessment,
Curraghinalt Gold
Project. SRK,
2017. Section 7.

Spillways or other control

blockage; Failure of culverts which ;
vegetation root connect water storage other control structures to structures to pe deslgned Hoy Dorman dwg
. . . ensure that excess water . 1- with due consideration of
Culvert Failure | growth; ponds could result in is disch di led B - Medium ligiibl . | risk 2016021-P-CIV-
degradation and overtopping and is discharged in controlle Negligible incremental risks 005
lack of uncontrolled release manner to Pollanroe Burn associated with failure of
maintenance ’ during emergency the ancillary infrastructure.
situation.
Excess water from the - .
ponds cannot be Assessment works ﬁgg{;oenr?tl :(;:ltjll\(/jebvgater
Discharge water does not meet released into the undertaken during design C - High 2 Low Moderate implemented if necessa
discharge consent values Pollanroe Burn. Could have demonstrated risks 9 bu?this is considered Y
lead to suspension of are low unlikel
processing operations. y:
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Area Risk Identification Riskhl\n/l_?na%ement/ Risk Assessment Additional Comment Eeferenc%
Groundwater
Impact
Hydrogeological modelling Assessment,
completed to ensure that Curra_ghmalt Gold
during operations and Project. SRK,
Contaminated post closure that seepage Monitoring svstem 2017. Section 6
seepage from the | Potential for from the PBF will not have . g systen
8 - . designed (operations and
paste backfill contaminated seepage unacceptable impacts on .
Seepage ercolates to enter local roundwater quality. This C - High 3-Low IS B post- closure) to ensure
P 9 quartty. that groundwater quality is
through the groundwaters assessment takes into A Groundwater
; maintained.
groundwater table account both co-disposal Impact
and separate disposal of Assessment,
paste backfill and waste Curraghinalt Gold
rock. Project. SRK,
2017. Section 7.
> - -
£ Detailed geotechnical
'g characterisation of
s underground rock mass
z completed.
k¥ . - -
9 Geotechnical Structural failure of 3D numerical quelllng MWE Technical
@ | Structural instability; underground stopes, completed to verify Design Report
2 | instability of | seismicity; time- | WNich could endanger | geotechnical parameters C - High 3-Low Moderate Curraghinalt Gold
a ; . workers in the for underground mind ;
& | the mine voids | dependent di i desi Project, 2017.
behaviour surrounding active esign. Section 16.
mining areas. Strength tests completed
on paste backfill samples
to ensure that material
provides required
structural support.
Additional underground
voids can be utilised for
. storage of PAFwaste rock,
Higher than expected should the need arise. . .
s volumes of PAF waste . . . Geochemical Curraghinalt
Variation in waste Contingency included in L . )
K hemical rock are generated : hedule for thi characterisation testing Deposit
Geochemical r(;c geocnemica during operations. Lack mine sct eduie forthis High L Mod has been carried out on Geochemical
: > rcumstance. - - - S
variance characteristics of accommodation cireumstance C - Hig 3-Low oderate representative waste rock Characterisation
over the life of : Geochemical ;
mine space to place this h terisation testi samples across the entire Report. SRK,
material in the ﬁ argc enrlsarqund estln%] deposit. 2017. Section 4.
underground mine. as been carried out o
representative waste rock
samples across the entire
deposit.
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7 DESIGN OF THE MINE WASTE FACILITIES
7.1 Mine Waste Facility Construction and Operation
7.1.1 Mine Waste Facility components

The MWF consists of the following key components:

e Mine Waste Facility storage area, including a waste rock toe buttress, and an outer waste
rock shell;

e Two underdrainage non-contact culvert systems to divert the groundwater below the
facility. These are positioned in natural depressions (stream courses) beneath the
installed liner, to intercept groundwater flows;

e Overdrains (finger drains) to direct the excess water above the liner;

e Contact water diversion ditch; and

e Access and haul roads.

e West and East Diversion Ditch to divert clean water around the MWF

e Lower East Pond, Upper East Pond and West Pond — HDPE composite (GCL) lined
facilities which will contain contact water from the MWF. This water will be recycled within
the process or be treated in a dedicated water treatment plant before being returned to
the plant for re-use or discharged.

A low permeability high-density polyethylene (HDPE) liner will be installed below the MWF to

collect and contain seepage from the mine waste and channel this to the ponds for treatment.

The MWF includes a waste rock toe buttress and a waste rock outer shell to improve its

stability and to prevent erosion of the slopes during rainfall.

The following factors have been taken into account in the design of the MWF:

e Topographic suitability (volume/storage ratio);

e Geological and geotechnical site suitability;

e Seismic considerations;

e Hydrology under both extreme drought and flood conditions;

e Environmental Risk;

e Construction specification QA/QC;

e Inspection and auditing;

e Engineered closure.

The MWF has therefore been located and designed to satisfy the following principles and

criteria:

e To prevent pollution of soil, air, groundwater, or surface water (in accordance with the
requirements of the Groundwater, Dangerous Substances and Water Framework
Directive) and to take account of protected areas (Special areas of conservation (SAC)
and Areas of Special Scientific Interest (ASSI) and geological, hydrological,
hydrogeological, seismic and geotechnical factors;

e To provide for the efficient collection and control of water;

e To control erosion caused by water or wind;

e To ensure physical stability in the short and long term;
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e To minimise impacts in relation to landscape and visual amenity;

e To make provision for the rehabilitation of the land and the closure of the mining waste
facility;

e To make arrangements for aftercare of the mining waste facility

7.1.2 Construction sequence

The waste rock and tailings deposition sequence which comprises the construction of the
MWF is summarised in the following paragraphs.

The MWF will be constructed in three staged cells (as shown Figure 7-1) to facilitate
progressive closure. The first two cells have been sized to store a combined volume of
2.9 Mm3, while Cell 3 provides additional storage to accommodate a total of 4.8 Mm3. The
stages and construction sequencing is outlined in Table 7-1 and brief descriptions are
provided below:

e Stage 1: Rougher tailings, waste rock and ore rejects are stored in Cell 1 from Year -2 to
Year 4. Cell 1 is constructed in stages during the year preceding full mine development
(Year -2) to ensure the full cell footprint is available by Year -1 to store ore sorter rejects
and waste rock only. Cell 2 is constructed in the last two years of this stage (Year 3 and
4) so that it is available to receive waste in Year 5. Cover construction for Cell 1 is
planned to start in Year 3 and finish in Year 5 (Stage 2);

e Stage 2: All tailings and waste are stored in Cell 2 from Year 5 to Year 8. Cell 2 is
previously constructed in Stage 1, and Cell 1 is completely covered in Year 5 after
deposition transfers to Cell 2. Cell 2 cover construction is planned to start in Year 6 and
finish in Year 8; and

e Stage 3: Alltailings, waste rock and ore sorter rejects are stored in Cell 3 from Year 9
onwards.

Waste rock and ore sorter rejects will be transported to the MWF via conveyors and will
be deposited at a drop point located to the north of the facility.

The modelled MWF landform includes storage capacity for the estimated 293,400m?2 of fill
materials required to construct the final cover at closure.
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Table 7-1: Indicative MWF construction sequence summary
Stage Year CeI_I Construct!on Cover Construction
(Drainage and Liner)
1: Waste stored in Year -2 14 Cell 1 constructed -
Cell 1
Year -1 - -
Year 1 - -
Year 2 - -
Year 3 14 Cell 2 constructed 1/3 Cell 1 covered
Year 4 1 Cell 2 constructed 1/3 Cell 1 covered
Year 5 - 1/3 Cell 1 covered
2: Waste stored in Year6 _ _
Cell 2 Year 7 -Y Cell 3 construction 1/3 Cell 2 covered
Year 8 --14 Cell 3 construction 1/3 Cell 2 covered
3: Waste stored in Year 9 onwards i 1/3 Cell 2 + Cell 3
Cell 3 covered
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Figure 7-1: MWF construction phases
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7.1.3 Configuration
Configuration details of the MWF’s key components are summarised in Table 7-2.
Table 7-2: MWF configuration details
MWEF Final Layout
Platform Maximum Elevation 283 masl
Platform Width 700 m
Slopes 3H: 1V with 5 m benches every 10 vertical metres
Footprint Approx. 28 ha
Primary Seepage Barrier HDPE liner
Outer Shell
Slopes 3H: 1V with 5 m benches every 10 vertical metres
Thickness 0.5m
Toe Buttress
Average Height Nominally 3to 5 m
Outside Slope 3H: 1V
Inside Slope 2H: 1V
Underdrains
Total Length 1km
Overdrains (Finger Drains)
Total Length 3.2km
Seepage collection ditch
Total Length 1.2 km
Depth 2m
Side Slopes 2H: 1V
7.1.4 Foundation preparation
As part of the sub-grade preparation, the footprint of the MWF shall undergo progressive
stripping to the depth necessary to remove all organics and topsoil to expose organic free soil
material. The removed material shall be stockpiled in a designated area within the ultimate
footprint of the MWF.
Following the completion of topsoil removal, the surface of the sub-grade shall be
smoothened with a roller in order to minimize the risk of causing damage to the liner. A
geotextile protector shall be placed beneath the HDPE liner to minimise the risk of puncture
during installation and initial loading.
7.1.5 Underdrainage construction
The underdrains shall be constructed prior to installation of the liner. Within the footprint of
the facility there are two streams and an area where the contours show the potential for
surface water to flow. Underdrains will be constructed along these flow paths and will consist
of a perforated drainage pipe at the bottom of these naturally formed channels, overlain by
waste rock. An HDPE liner will be installed above the waste rock and perforated drainage
pipe(s). The underdrains will be constructed to the edges of the MWF footprint,and will be
designed to manage any groundwater seepages encountered during construction.
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7.1.6

7.1.7

7.1.8

7.2

Overdrainage construction

The overdrains are required to reduce the internal phreatic surface within the MWF. The
overdrains need not extend completely to the northern extent of the MWF footprint. Instead,
the overdrains cover approximately the southerly two thirds of the MWF (Refer to drawing
pack in Appendix G). The overdrains have been designed with a herringbone configuration
comprising primary drains 1 m high and 2 m wide and smaller secondary drains 1 m high and
1 m wide. Each overdrain will comprise a bedding layer over the liner with waste rock covered
by a geotextile.

Toe drain

A waste rock toe drain with a nominal height of three to five metres will be constructed along
the southern toe of the MWF. The overdrains will be connected to the toe drain to allow
contact water to drain through to the MWF toe, and will ultimately be discharged into a
diversion ditch and water storage ponds.

Transport and placement of waste material

Spreading and compaction of the dewatered tailings material will commence using a bottom
up placement sequence. The placement will begin on the east part of the MWF and will
advance towards the west.

The dewatered tailings material will be hauled to the MWF with haul trucks, spread with a
CAT D4 dozer or similar, and compacted with a vibratory roller in maximum 0.3 m lifts.
Sufficient compaction of each lift is required. Tailings will be placed slightly wet of optimum
moisture content, to improve workability during compaction and to control dust generation.

A waste rock outer shell shall be constructed progressively on the surface (final configuration)
of the MWF to limit erosion from heavy rainfall. The surface of the facility will be covered with
waste rock directly following the completion of tailings placement to limit exposure of the
tailings material to rainfall.

Mine Water Balance and Surface Water Management

Water management is fundamental to the effective operation of the mine. The aims of mine
water management can be summarised in three main concepts:

e Capture, storage and treatment of all water that contacts mining activities/infrastructure
and which could have poor water quality. This includes provision of suitable freeboards
and contingency plans to prevent uncontrolled spills from water management
infrastructure.

e Limit natural runoff from outside of the proposed infrastructure site from contacting mine
infrastructure to reduce water volumes needing to be treated.

e Capture of clean (non-contact) surface water runoff from upslope of the proposed
infrastructure site and within the proposed infrastructure site to be available for use as
fresh water in mining operations. Ore processing requires a fresh water input. Most of
this can be provided by treated contact water, but a fresh water store will provide for
contingencies during dry weather periods.
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7.2.1

7.2.2

Water balance

Appropriate management of storm water and process affected water flows generated during
operation is essential to ensure that the MWFs are safely managed during the operations and
post-closure phases of the project.

A site wide water balance has been produced to quantify flows of water generated from
underground mining operations, the process plant and the natural environment. In turn, these
data have been used to design appropriate water management features around the surface
infrastructure and MWFs.

The water balance model has been developed using GoldSim. The model scenarios are run
stochastically as a Monte Carlo analysis. For each scenario, the model is run for 100
‘realisations’ of the mine life. The model is based on current best estimates of surface water
runoff at the project sites, current process water balance and mine infrastructure plans.
Currently, predictions based on model best estimate inputs indicate that there is a low risk of
water shortage at the mine, primary due to storage within the clean water pond. The water
balance has also been used to confirm that the surface water ponds have been designed to
accommodate design flood conditions. Full details of the calculations used to qualify these
statements are included in (Appendix I).

Surface water management arrangement

A general arrangement which illustrates the surface water management system designed for
the MWFs is included in Figure 7-2.

Surface water from hillslopes located on the eastern side of the catchment will be routed
around the periphery of the mine to ultimately discharge into the Pollanroe Burn on the slopes
upstream of the mine outfall.

Surface water from proposed infrastructure site and MWF will be routed through a series of
ditches to three water storage ponds; these are the Upper East Pond (capacity: 52,870 m3),
Lower East Pond (capacity: 9,973 m?) and West Pond (capacity: 38,855 m3) which will receive
surface water runoff and seepage from the proposed infrastructure site including the MWF.
The West Pond will also receive water pumped from the underground workings. Runoff from
these areas will need to be treated before discharge. The ponds are connected by culverts
and emergency spillways to control flows between each water storage area. However, during
operations there will be zero uncontrolled discharge from these ponds (as confirmed in the
site wide water balance).

The West Pond will receive runoff from the part of the MWF that will not be utilised for waste
storage during the early years of operation. It will also receive runoff from the west diversion
ditch that will collect run off from the Pollanroe catchment to the west of the site. Water within
the West Pond can be used as make-up water in the process plant.
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Figure 7-2: Surface water management general arrangement (Hoy Dorman, 2019)
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7.2.3

7.2.4

Water treatment plant design

A water treatment plant will be located to the south of the east and west water ponds. Water
will be recycled within the process, and ultimately following full treatment can either be
discharge to Pollanroe Burn under consent or be returned to the Clean Water Pond for re-use.
Overflow from the Clean Water Pond will be combined with treated sewage effluent water and
discharged to the Pollanroe Burn south of the water treatment plant. All water released to the
Pollanroe will meet the requirements of a new site water discharge consent.

The treatment plant proposed at the surface infrastructure site will use reverse osmosis (RO)
technology, with a two stage RO system to meet water quality requirements. The proposed
system will include a crystalliser to limit the volume of the plant effluent. Many RO systems
have a brine waste, but the proposed system will predominantly have a solid residue with
water losses of less than 0.5% of the inflow to the treatment plant. The solid residue will be
transported off-site for disposal by a registered waste management company,

Water discharges to environment

Water discharges from the project will occur from two distinct points; i) overflow from the
Clean Water Pond which will be combined with discharge from the water treatment plant and
sewage treatment plant at the proposed infrastructure site, and ii) discharge from the existing
exploration surface infrastructure site.

Water collected from under the MWF liner will be directed to the head of the Pollanroe Burn.
The principal site discharge will increase the flow in the middle and lower section of the burn.
The change in flows has been assessed in the EIA process.

DGL already operates a dedicated Water Treatment Plant under Discharge Consent at the
existing surface infrastructure site. This treatment plant will be upgraded during mine
construction and the consent will be updated. DGL intends to obtain a second Discharge
Consent covering discharges from the proposed infrastructure site. All future discharges from
the mine, both in terms of quantity and quality will be managed to meet agreed specific
regulatory requirements at the point of discharge. Water discharge and quality in the stream
below the proposed infrastructure site is already monitored respectively at FLO11 and SWN5
close to the Pollanroe Bridge on the B46 (Figure 7-3) and in a series of other locations with
the Owenkillew and Owenreagh catchments. Monitoring of the existing discharge will
continue in line with the existing consent. The water treatment plant at the existing surface
infrastructure site will be upgraded to also include an RO plant to ensure compliance for the
operating mine.
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Figure 7-3: Monitoring points close to the Pollanroe
7.3  Construction and Design Principles
The MWFs will be designed and constructed in strict compliance with all relevant legislation
including:
e Quarries Regulations (Northern Ireland) 2006 (SR 205);
e The Mines Regulations (Northern Ireland) 2016 (S.R. 2016 No. 427);
e The Health and Safety at Work (Northern Ireland) Order 1978;
e Water Environment (Floods Directive) Regulations (Northern Ireland) 2009 (SR 376)
These require that the MWFs meet the highest standards of design, construction, operation,
inspection and monitoring commensurate not only with all UK and EU standards but with good
international practice.
The following Pollution Prevention Guidelines (PPGs) and Guidance for Pollution Prevention
(GPP) are also relevant to the construction works:
e PPGO1 - General guide to prevention of pollution;
e GPPO02 — Above ground oil storage tanks;
e GPPO5 — Works and maintenance in or near water;
e PPGO06 — Working at construction and demolition sites;
e GPP13 - Vehicle washing and cleaning; and
e GPP21 — Pollution incident response planning.
Copies of these guidelines are available from:
http://www.netregs.org.uk/environmental-topics/pollution-prevention-guidelines-ppgs-and-
replacement-series/quidance-for-pollution-prevention-gpps-full-list/
Discharge consents and noise criteria will also be agreed and put in place in advance of
construction.
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7.4

Operations and Management

During operations, the MWF and ponds will undergo strict inspections, in accordance with the
guidelines set out in the following document:

e Establishment of Guidelines for the inspection of mining waste facilities, inventory and
rehabilitation of abandoned facilities and review of the BREF document No.
070307/2010/576108/ETU/C2. Annex 2, Guidelines for the Inspection of Mining Waste
Facilities, April 2012. DHI.

This guidance document sets out the following obligations which must be met during
operation of the mine waste facilities (quoted text in italics):

Competent Authorities are obliged to carry out regular inspections to assure the compliance of
the facility in comparison to the control referential (i.e. the permit and applicable legislation).
The inspection also covers the operating conditions.

The application of monitoring and inspection procedures is in general in the responsibility of
the Operator. However, the monitoring and inspection plan has to be prepared according to
the legislation, the permit as well as BAT and in close cooperation with the competent
authority. The operator is also obliged to report on the results of the monitoring and inspection
program on request and on a regular basis.

The operator use Independent Experts to perform inspections and to supervise, improve and
audit the management of the facility according to BAT, best practice and company policy. The
Competent Authority may also appoint independent experts to perform inspections or to
validate monitoring and inspection reports from the operator.

Inspections shall be carried out in accordance with Article 17 of The Mining Waste Directive
(2006/21/EC). Article 11 refers to the construction and management of the facilities. In line
with this article DGL will ensure that:

e That the management of a waste facility shall be in the hands of a Competent Person and
that adequate technical development and training of staff has to be provided;

e The existence of suitable plans and arrangements for regular monitoring and inspection
of the waste facility by competent persons and that the results of the monitoring and
inspections need to be implemented in order to avoid instability or contamination of water
or soils;

e That records from the monitoring and inspections are to be kept in a structured manner
and reported in a suitable format to the competent authority at a frequency defined by the
Competent Authority or at least annually

More details of the instrumentation and monitoring provisions at each of the waste facilities
are included in Section 10.

An Engineer will be appointed by DGL to conduct a least annual inspections of the facilities
and monitoring records, to ensure continued compliance. An Independent Engineer shall be
appointed by DGL to complete at least 2 yearly inspections of the facilities. Up to date
monitoring records will be made available for inspection by Dfl on request. More details on
monitoring and inspections are included in Section 10.
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7.5

In the event of a change of operator during the management of the waste facility it shall be
ensured that there is a transfer of relevant up-to-date information and records relating to the
waste facility.

Where any events likely to affect the stability of the waste facility or any significant adverse
environmental effects revealed by the control and monitoring procedures are identified;

a. Dfl shall be notified without undue delay and no later than 48 hours after those events or
effects;

b. the internal emergency plan shall be implemented, where applicable;
any instruction from the Dfl as to the corrective measures to be taken shall be followed;
and

d. the operator shall be liable for the costs of the measures undertaken.

Construction Quality Assurance (CQA)

All construction work will be carried out in accordance with a CQA plan prepared by the
Design Engineer. Records will be maintained of all construction activities related to foundation
preparation, underdrainage construction, HDPE liner installation, buttress construction and
pond construction.

A Geotechnical Engineer will be appointed to oversee the CQA plan during all construction
works.

DESIGN OF THE PASTE BACKFILL PLANT

Paste backfill plant components

As discussed previously, the paste backfill facility is not designated as a mine waste facility,
but is classed as an Extractive Void.

The paste backfill plant will be located underground within the mine and will accept a mix of
rougher and scavanger tailings. These materials, when combined with binders, will form a
cement paste that will be pumped as backfill into the underground cavities created during
mining activities (the excavation void). The cement and imported slag (GGBS) that form the
binders will be transferred to the plant pneumatically via the existing exploration portal. The
HGYV delivering the binders will park outside the exploration portal and connect to cement/slag
distribution pipes leading to the plant.

As underground development will occur during the construction phase before the process
plant is operating, mined out voids will be available for accepting backfill material as soon as
the plant is comissioned. Consequently no temporary storage of paste backfill tailings on
surface is envisaged.

Filtrate from the paste backfill plant will be pumped back to the process plant or direct to the
water treatment plant.

The PBP has been located centrally underground near the top of the deposit. This location
was selected to reduce the area of disturbance on surface and to reduce the need to extend
the tailings pipeline and power cables further than absolutely required.
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8.1.1

8.1.2

Major components of the underground PBP include the following:

e Filter feed tank, pumps, and agitator;

e Drill hole wash tank and pumps;

e Underground silos cement, slag storage and metering system;

e Process water tank and pumps;

e Disc filter (12 discs x 3.2 m diameter) with vacuum pump and ancillary equipment;
o Filter cake conveyor and weigh belt;

e Continuous high-intensity paste mixer complete with washing system;

e Paste pump complete with hydraulic power pack; and

e High pressure paste pipeline flush pump.

Waste types sent to excavation voids

The waste types that will be sent to the excavation voids include rougher and scavenger
tailings resulting from processing of ore within the processing plant, waste rock from
underground mining and ore sorter rejects from the plant.

Production of paste backfill material

An average of 18 t/h of rougher tailings and 12 t/h of scavenger tailings will be sent to the
excavation voids. Mixing of rougher and scavenger tailings will occur in the paste mixer,
before being pumped to the PBF.

Rougher tailings from the flotation circuit will be thickened in a 12-m diameter thickener. The
overflow will flow by gravity to the process water tank and the underflow at a density of
approximately 63% solids will be pumped to the paste holding tank. The thickened tailings will
be pumped from the paste holding tank using two pumps and two on standby, to the paste
backfill plant.

The pumped thickened paste from the paste holding tank will enter the 8m diameter by 8m
high stock tank, providing over 8 hours of surge capacity to the tailings filters.

Two filters, one on standby will process up to 46 tph of paste. The tailings will be filtered to
reduce the moisture to 15%, prior to loading the solids into trucks for deposition at the dry
stack facility. The filtrate will be pumped to the process water tank to be reused in the
process.

Calcium Enriched Mixture (CEM) and ground granulated blast furnace slag (GGBS) will be
stored in two silos with a live capacity of 75 t. The silos will be equipped with aeration pads,
an aeration cone, a manual slide gate and a rotary airlock feeder. The silos will also be
equipped with a 24” (61 cm) width belt scale conveyor to control the binder addition.

This will provide more flexibility in case the recipe changes during the operation. This
typically occurs as a result of the variability of the ore being processed or to increase the
strength characteristics of the paste backfill blend. The belt scale conveyors will be provided
with a total dust confine enclosure with access doors.
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8.1.3 Transport and placement of paste backfill material

The underground paste distribution network is limited by the piston pump pressure which is 50
bar. Most of the levels have three cross-cuts (West, Centre and East) to reach the
mineralized veins. On every third level interval, a distribution station will be installed for each
cross-cut (West, Centre and East) which are covered by the distribution cone. Drill holes
complete with casing and/or permanent pipeline will distribute the paste from the plant to each
main drift distribution station. From the distribution stations, a permanent pipeline will be
installed all along the main drift.

The outgoing paste from the plant goes directly into distribution stations. Each distribution
station forwards the paste to the permanent piping, installed along the nearest main drift.
From there, temporary piping will be used to reach the targeted stope, located on the same
level or on two lower levels via a drill hole. With this configuration, less of the permanent
pipeline will be used.

PEAT MANAGEMENT

Peat Management Strategy

A Peat Management Plan (PMP) and a Peat Landslide Hazard and Risk Assessment have
been prepared for the project (SLR, 2019), these are included in Appendices E and F.

Suitable excavated peat will be re-used at the site for habitat enhancement and for
landscaping on berms and landscape dressing of construction areas immediately following
construction. This material will be primarily the acrotelmic peat where suitable. The
remaining peat and topsoil cleared from the site will be transferred to clearly demarcated
stockpiles within the footprint of the MWF. Site rehabilitation will be carried out in periodic
campaigns throughout the construction process. In the longer term, the remaining peat will be
used for progressive rehabilitation following capping of each segment of the final MWF
landform. Details of the cover installation sequence at the MWF are included in Table 7-1.

The following measures will be implemented for the storage and reuse of excavated peat:

e Peat turves will be stored in wet conditions or irrigated in order to prevent desiccation,
once dried, peat will not re-wet;

e Where temporary stockpiling of peat is required (less than six months), it will be in
volumes sufficient to minimise exposure to wind and sun (and desiccation);

e Excavated peat stored on a temporary basis will be stored to a maximum thickness of 1 m
to 1.5 m subject to site-based assessment;

e Short-term stores of catotelmic peat will be bladed off to reduce surface area and
desiccation;

e Peat storage areas will be visually inspected during periods of very wet weather or snow
melt to identify early signs of peat instability if present; and

e A minimum 20m stand off to rivers or streams will be provided for temporary peat
stockpiles.

SLR has undertaken a review of the geotechnical requirements for long term storage of peat
at the site and made some engineering design recommendations. These recommendations
will be included in the detailed engineering design of proposed peat storage within the
proposed infrastructure site.
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10
10.1

The following long-term peat storage measures have been proposed:

e The peat habitat enhancement area should be formed behind engineered retention berms
with a maximum height of 1.5 m. The maximum depth of stored peat should be
approximately 1.5 m;

e Storage areas for pre-mixed peat and mineral subsoil to be re-used for restoration
purposes on site should be stockpiled behind engineered retention berms with a
maximum height of 2.5 m;

e The peat habitat enhancement area and storage areas are not located immediately
upslope of each other to avoid a cascade effect in the event of a failure or immediately
adjacent to land where third parties are likely to be affected in the event of a failure;

e The peat habitat enhancement areas will be comprised of internal cells to provide
additional stability in the long-term.

The peat used to create the peat habitat enhancement areas and the pre-mixed topsoil
medium will be stored behind engineered retention berms which are keyed into the underlying
substrate to ensure stability. These berms will be constructed of mineral subsoils (site-won
glacial till) and in accordance with a recognised earthworks engineering specification. It is
also envisaged that the retention berms (and any excavated peat or pre-mixed topsoil
medium stored behind them) will be constructed over in-situ mineral subsoils and/or bedrock
and relatively gentle slopes (<5°).

CONSTRUCTION MATERIALS

Construction Material Description

Waste rock will be used as fill material for construction activities on the surface. This will
predominantly occur during the pre-commissioning phase of the project, as the mine access
portal is being developed. A maximum volume of 168,000 m3 of waste rock will be removed
from the mine access portal and used for construction of roads, building pads and drains.

Suitable waste rock will be identified at the blast face by visual inspection of grab samples.
Samples will be collected periodically and sent for multi-elemental analysis to check sulphide
levels and element concentrations in relation to crustal abundance. Regular sampling will be
undertaken during the construction phase, to ensure the suitability of materials.

During operations there will be a team of geologists responsible for grade control of the
ore. This team will also be responsible for identification of inert waste material which is
suitable for construction activities.

Details of the environmental procedures relating to the construction phase are included in the
draft Construction Environmental Management Plan prepared for the project.
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11 CONTROL AND OPERATIONAL MONITORING PROCEDURES

11.1 Introduction

An Operating and Maintenance Manual (O&M Manual) will be prepared during the detailed
design phase of the project, which will provide the procedures required to operate, monitor the
performance of, and maintain the MWFs to ensure that each component functions in
accordance with the design and meets regulatory and corporate policy obligations. This will
be prepared in accordance with the principals in the following guidance document:

e Establishment of Guidelines for the inspection of mining waste facilities, inventory and
rehabilitation of abandoned facilities and review of the BREF document No.
070307/2010/576108/ETU/C2. Annex 2, Guidelines for the Inspection of Mining Waste
Facilities, April 2012. DHI.

It is intended that this manual be incorporated and integrated with the operation and
maintenance procedures for the processing plant and other on-site facilities. The MWFs are
part of the overall plant operation and thus require:

e Good operational control;

e Regular maintenance; and

e Regular audits and inspections by an Independent Engineer experienced in tailings
behaviour and management.

The O&M Manual will define and describe:

e Project description, background and history;
e Tailings transport and stacking methodology;
e Paste backfill transport and placement methodology;
e Hydrology/Seismology;

e Environmental Controls;

e Instrumentation;

e Inspection and Monitoring Routines;

e Contact details for Statutory Appointees;

e Proforma Inspection and Monitoring Sheets;
e Instrumentation Maintenance; and

e Emergency Response Protocol.

11.2 Control Mechanisms

The O&M Manual will address the following specific requirements for control of the MWFs:

¢ MWF compaction control and construction sequencing;

e MWF External Slope Stability;

e MWF Dust Control;

e West, Upper East and Lower East Pond water management, including water level
monitoring;

e Pump requirements and standby pump requirements (for MWF ponds);

e Water Treatment Plant maintenance and monitoring;

e Monitoring of discharge flow rates and water quality into local water courses; and

e Instrumentation, equipment maintenance and monitoring.
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11.3 Water Management in the Mine Waste Facility

Underdrains will be constructed beneath the liner system, to ensure that liner stability can be
assured and that clean water flows report to the head of the Pollanroe Burn. Underdrains
consist of culverts placed within natural channels beneath the MWF, which will be backfilled
with inert waste rock.

Overdrains have been designed to reduce the internal phreatic surface within the MWF. The
overdrains have been designed with a herringbone configuration comprising primary drains 1
m high and 2 m wide and smaller secondary drains 1 m high and 1 m wide. Each overdrain
will comprise a bedding layer over the liner with waste rock covered by a geotextile. The
geotextile surround is required to prevent silting of the overdrains during operations. Regular
inspections of the underdrains will be carried out using CCTV, to ensure that all culverts
remain in good working order during the operations phase.

11.4 Paste Backfill Water Management

The PBF will require fresh water for the paste recipe, equipment cleaning and purging. Water
will be supplied from the water treatment plant via the underground mine or the Clean Water
Pond to a 50 m3 tank to feed equipment requiring water including the vacuum pump ring seal
water, slurry and filtrate pumps gland seal water. Waste water generated by the PBF will be
sent back to the process plant via a dedicated pipeline to a water return pump box. The
waste water will consist of a mix of filtrate water, sump pump water, disc filter cleaning water
(drain and sector wash tank) and process make-up water (if required). Water will be re-used
entirely within the process plant circuit.

11.5 Operational Monitoring and Inspections

The reference document on best available techniques for management of tailings and waste
rock in mining activities (BREF, 2018) indicates that BAT, with respect to frequency of
inspections, auditing and reviews includes the following:

Table 11-1: Recommended frequency for tailings management facilities (BREF,
2018).
Frequency
Assessment type Personnel
Operational phase After-care phase

Dam operators, after the

Visual inspection Daily Every half year closure possibly follow-up
staff

Annual review Yearly Yearly Engineer

Independent audit Every 2 years Every 5 - 10 years Independent Expert

Safety evaluation of

existing dams (SEED) 15 - 20 years 15 - 20 years Team of independent experts

Mote 1: The visual inspection in the after-care phase may be half-yearly or be determined by the inspecting engineer.

Mote 2: The SEED approach may only be appropriate for the highest-risk facilities when the independent expert considers it fo
be necessary.
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DGL has committed to undertaking inspections, audits and reviews of all MWFs, as given in
the table above.

The specific monitoring requirements for the MWFs will be set out in the O&M Manual.
Similar to existing operations at the exploration site, many components will be covered
continuously and automatically, and covered by an alarmed remote access capability (e.g.
freeboard in water storage). However, in addition daily inspections by an operator or shift
supervisor will include:

e the pipelines and pumps (between the Lower East Pond and Water Treatment Plant);

e the pipelines and pumps (between the underground PBF and paste storage areas);

e discharge points;

e tailings deposition and compaction in the MWF;

e the freeboard in each of the ponds and a visual assessment of water quality;

e underdrainage sump and water recovery from underdrainage;

e seepage from the embankment toe;

e the general integrity of the external slopes of the MWF and pond embankments;

e any changes to existing conditions;

e any seepage from the pond embankments; and

e in-situ density of the tailings (using a nuclear density gauge) following compaction in the
MWF.

In addition, the following monitoring will be carried out:

e monthly inspections of the MWF and MWF Ponds (carried out by process plant
management);

e stability modelling of the external slopes of the MWF and Ponds (using survey records
and numerical modelling methods);

¢ annual inspection by a suitably qualified and experienced Engineer;

e 2 yearly inspection by an Independent Engineer

e monthly recording of:

dry tonnes processed and quantity of tailings produced and delivered to the MWFs;
water levels in the MWFs ponds;

porewater pressure in the MWF (with vibrating wire piezometers);

climatic data for the site (i.e. rainfall and evaporation);

dust levels around the MWF;

O O O O O

e groundwater and surface water monitoring; and
e updating of as built survey plans following embankment construction.
e Regular update of the site wide water balance, using monitoring data.
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12 CLOSURE, POST CLOSURE AND MONITORING
A Conceptual Rehabilitation and Closure Plan has been prepared for the project (which is part
of the closure plan for the whole site, including underground mine, process plant and surface
infrastructure). The process plant area is associated with a separate PPC permit application.
The closure plan will be subject to ongoing review during the operational stage of the
development and includes details on the following:
e Legislative requirements;
e Closure objectives;
e Existing environmental and social setting and conditions affecting closure;
e Post mining land use;
e Design criteria and closure assumptions;
e Closure actions;
e Progressive rehabilitation;
¢ MWEF cover design; and
e Post-closure monitoring.
The Closure Plan is included in Appendix H of this WMP.
12.1 Financial Guarantee
According to Regulation 8(1) of the 2015/85 Regulations, no operations involving the
management of extractive waste shall commence until a financial guarantee is provided by
the operator to Dfl.
A financial guarantee will be provided by DGL to ensure that all conditions on the planning
permission pertaining to the management of extractive waste, including after-closure
conditions, are met and there are funds readily available at any given time for the
rehabilitation of the land affected by waste facilities.
12.2 After-Closure
After-closure activities will be required to ensure the effectiveness of the closure approach in
meeting closure objectives. Activities will include:
e groundwater quality sampling using groundwater monitoring piezometers (installed in
addition to the operational network if deemed required);
e surface water quality sampling;
e annual visual inspection of the MWF, berms, and other facilities by an Independent
Engineer to ensure the site remains stable and free of erosion; and
e revegetation care and maintenance including monitoring of the performance of
revegetation.
In addition to the above activities one-off assessments may be required before the site can be
relinquished and finally closed, these could include for example biodiversity surveys or visual
impact assessments.
At a minimum, the post-closure monitoring period is expected to last ten years, with the
frequency of monitoring decreasing over this period as follows:
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13

13.1

e monthly monitoring for first six months;

e quarterly monitoring for next 18 months; and

e annual monitoring for years three to 10 (could be extended if necessary to ensure closure
objectives have been met).

Additional monitoring options will be considered during future reviews of the closure plan
during operations. The requirements of leachate monitoring post closure will be assessed
based on the operational leachate monitoring results and measures required to ensure
environmental protection. Roads required for monitoring will be maintained during the post-
closure monitoring period then subsequently reclaimed.

Records of monitoring and maintenance activities will be kept by the company and provided to
authorities at a frequency to be determined.

PREVENTION OF ENVIRONMENTAL POLLUTION

The waste management facilities have been designed to prevent the deterioration of water
bodies and to minimise water, air and soil pollution. This section presents findings from the
ES which assesses environmental impacts from the MWFs on water quality (Section 13.1), air
(Section 13.2) and soils (Section 13.3) and describes the management and monitoring
measures proposed to prevent environmental pollution.

Water

The findings presented in this section have been summarised from the hydrogeological and
hydrological impact assessments carried out for the Curraghinalt EIA process, included as
Appendix | and Appendix J. The approach adopted for the assessments is aligned with UK
guidance.

On the basis of the data available, SRK does not anticipate the outcomes of the existing
modelling to change significantly. Risk assessment targets defined in the report are based on
baseline water quality data and regulatory standards, in-line with guidance documents issued
for Northern Ireland and England and Wales.

For surface water quality, the assessment was based on dilution calculations using baseline
flow and quality data and predicted quality and volume of discharge from the project.
Calculations were made for a range of stream flow and project discharge conditions using the
water balance model described in Section 7.2.1. Time series predictions were also made to
assess the monthly variation in concentrations for selected parameters.

Further descriptions of the expected impact and management measures for the activities
below are also provided in the Environmental Statement.
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13.1.1 Management of leachate and seepage from the Mine Waste Facility during
operation and post-closure

The MWF is designed to minimise storage of excess water in the MWF, however leachate will
be generated from pore water in the tailings and infiltration of precipitation through the
material during operation. The design of the MWF includes a basal HDPE liner to collect
leachate and to prevent drainage to groundwater beneath the facility. Overdrains sitting
above the liner, constructed of non-mineralised waste rock with an underlayer of sand
bedding, and vertical zones of waste rock will maintain low phreatic levels in the facility.
(Phreatic levels relate to the level at which pore water pressure is equal to atmospheric
pressure. Below the phreatic level, rock and soil are saturated with water). The overdrains
will direct leachate to a system of lined seepage collection ponds for recycling or treatment in
the water treatment plant prior to discharge. Discharge from the water treatment plant to the
Pollanroe Burn will meet appropriate discharge standards. Water that runs off the MWF will be
collected in a system of lined collection ditches that also report to collection ponds. Two
underdrainage non-contact culvert systems designed to mimic natural drainage paths will
direct clean groundwater baseflow to those natural drainage paths away from underneath the
facility. The MWF will be progressively reclaimed and will be covered with a bentonite
enriched soil cover to minimise infiltration during operations.

The leachate and contact water will be collected by the designs described, there is a
possibility that a small amount of seepage may leak through the liner via defects such as
small holes, which may be present (either from manufacturing, transport or liner installation).
The likelihood of large defects such as tears will be minimized by a full Construction Quality
Assurance (CQA) program during liner installation, with testing of the liner and seam welds.

The migration pathway and significance of such liner seepage has been assessed to ensure
protection to controlled waters. Where leachate seeps through the liner most of the flow
beneath the MWF is predicted to migrate into the underdrains below the MWF, from where it
will be routed to the Pollanroe Burn. No groundwater in the shallow units below the MWF
footprint is forecast to migrate to the Owenreagh River via the groundwater pathway.

The predicted quality of seepage from the MWF is presented in Appendix I, which is based on
analysis completed on material which is analogous to the rougher tailings. In this scenario, no
predicted concentrations of hazardous substances (arsenic, chromium, mercury and lead) in
the MWF seepage are above the respective average local groundwater concentration.

Non-hazardous substances that had a predicted source concentration in the MWF greater
than the local average background groundwater were assessed following mixing with
groundwater in both the glaciofluvial and upper, highly weathered bedrock layers near the end
of mine operation. Using this data, this assessment showed that predicted concentrations
once mixed with natural groundwater, do not represent a significant deviation from baseline
quality, with no exceedance of the calculated target criteria based on baseline groundwater
concentrations or additional exceedance of drinking water guideline levels for public water
supplies (DAERA - NI, 2009). This is assessment is presented in Appendix I.
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13.1.2

Surface water is the main receptor of non-hazardous substances as most of the water below
the MWF is predicted to migrate to the Pollanroe Burn in a short distance (within 200m) from
the facility. The Pollanroe Burn will receive other inputs from the mine development and run
off from surrounding fields. Considering the additive effect of all inputs from the mine
development, the surface water quality modelling shows that concentrations in the Pollanroe
Burn at the outfall during the operations phase were lower than drinking water standards,
apart from parameters where average baseline concentrations exceed drinking water
standards at present (manganese and iron). There was not expected to be a change in
concentrations of manganese and iron as a result of the site discharge. In summary, no
significant impacts from the MWF were predicted to surface water quality (Appendix I). Based
on the analysis to date, the changes in the tailings analogue will have little implications on
drainage to the Pollanroe Burn and the overall outcome of the 2017 impact assessment with
respect to groundwater quality is not expected to change significantly.

Following MWF closure, the flow from the MWF reduces (as infiltration is reduced following
final capping), as does the predicted concentration in groundwater, therefore this period
presents less risk to groundwater and associated receptors than during operation.

Outfall from the MWF underdrain will be monitored to detect unexpected seepage through
liner.. Groundwater quality will be monitored throughout construction and operation to confirm
no adverse effects are occurring as a result of unexpected seepage from the MWF. Surface
water quality will be monitored in the Pollanroe Burn to confirm no adverse effects are
occurring as a result of seepage from the MWF. The water quality monitoring activities are
further described in Section 13.4.

Management of leachate and mobilization of substances from Paste Backfill
Facility during operation and closure

The paste backfill and waste rock material placed within the excavated mine void has the
potential to leach substances on contact with water. During the operational phase, dewatering
activities will create a cone of depression that will result in potential contact water being drawn
inwards to the mine. The water will be collected and pumped from the mine to a pond at the
proposed infrastructure site for recycling or discharge via the water treatment plant. Discharge
from the water treatment plant will meet appropriate discharge criteria. As a result of the
dewatering system, there is no potential for contaminant migration outwards from the mine to
the surrounding groundwater or surface water systems during operations.

The cessation of dewatering and resulting rebound in water levels at closure through the
stored paste backfill, waste rock and mine walls, could enable leaching and mobilisation of
substances from the material into mine water.

Once the deeper groundwater levels in the workings rise above local surface water
elevations, there is the potential for flow gradients to reverse and outward flow from deeper
parts of the mine to occur. The main receptors for this process would be the surrounding
groundwater quality and surface water quality (Curraghinalt Burn and then the Owenkillew
River). There is an absence of deep abstractions directly down gradient of the mine, south of
the Owenkillew River.
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13.1.3

As presented in Appendix C, the source concentrations of substances in rebounding mine
water, due to the stored paste backfill and waste rock, change over time. Seepage
concentrations also vary depending on methods of storage of paste backfill and waste rock.
The geochemical modelling considers storage of waste rock and paste backfill materials
separately. The complete mixing of paste and waste rock is not practicable in real terms, but
modelling of this scenario was undertaken to help inform of any benefits to mine water quality
from mixing.

Based on the 2017 paste analogue the predicted concentrations of hazardous substances in
the mine rebound water, and in the groundwater immediately adjacent to the mine, are below
discernibility criteria based on background groundwater concentrations following mine water
rebound. Based on the 2017 paste analogue the non-hazardous substances are within target
criteria based on background water quality except for except for potassium which shows a
very minor exceedance of the target concentration. The dilution of potassium to
concentrations well below the groundwater target beyond the mine boundary indicates this
exceedance is not significant in the context of groundwater resources and does not constitute
a risk of pollution. Potential changes to groundwater quality and flows will be updated as the
mine plan evolves as described in the Mine Design Parameters document (Appendix Bl to
the ES addendum).

Allowing for the mining schedule, lowest quality waste rock will be placed at greater depth
where the bedrock bulk permeability is lower and submergence will occur earlier following
mine closure. Where practical, paste backfill and waste rock will be mixed to reduce the
surface available for metal leaching.

Confirmatory groundwater quality reviewed during operations and closure to confirm water
quality predictions and the appropriateness of management measures. This is detailed in the
Surface water and Groundwater Environmental Monitoring and Action Plan (Appendix K)

Collection ponds

Ponds holding contact water from the surface infrastructure facilities or mine water will be
lined to prevent pollution of water sources. Water will be recycled or treated prior to discharge
in a water treatment plant that will use RO technology to meet water quality requirements. The
proposed system will have a solid residue (rather than brine) waste with water losses of less
than 0.5% of the inflow to the treatment plant.

Water management infrastructure within the proposed infrastructure site has been designed
to safely manage a 24 hr 1 in 1000-year storm event. In the eventuality that the site
experiences a storm event exceeding this (or covered by the design), emergency spillways or
other control structures will convey excess water safely to the Pollanroe Burn.

Periodic build up of silt in the ponds will be removed with a small excavator and transported to
the MWF for placement with the rougher tailings, waste rock and ore sorter rejects.

The ponds also contain a drainage blanket beneath the composite liner for the management
of natural groundwater. The groundwater drained is routed to the Pollanroe and will be
monitored as outlined in the Monitoring Plan (Appendix K). Predicted seepage through the
liner is negligible within that predicted for the MWSF.
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13.2 Air

The findings of this section are summarised from an air quality and dust impact assessment
carried out as part of the Curraghinalt EIA process and presented in the Environmental
Statement. The US EPA regulatory model AERMOD was used to predict ground level
pollutant concentrations at receptor points within the vicinity of modelled sources during
operation. The air dispersion modelling and the impact assessment were carried out in
accordance with Northern Ireland, Ireland and UK requirements and good practice.

13.2.1 Management of dust blow from construction and operation of the MWF and
collection ponds

Dust may be generated by a number of sources during the operational phase of the project at
the proposed infrastructure site. Dust emissions from earthmoving and compaction activities
at the MWF were assessed in combination with dust emissions from vehicle movements on
unpaved roads, handling of ore and other waste material as well as crushing and conveying
activities. The calculated dust emission rates were used in the AERMOD model, together
with data on atmospheric conditions, topography and local surface conditions. Dust
emissions were separately modelled for Years 1 to 5 and Years 16 to 20 because the location
of activities on the MWF site will change over time as the facility is developed.

The impacts of the dust have been considered from the perspectives of both health and
nuisance from dust deposition.

Both inhalable dust (PMio) and respirable dust (PM2s) exposures were modelled. It was
established that worst case dust emissions will not result in air quality objectives being
exceeded at all modelled receptors, including the nearest residences which will be well below
air quality standards. The exposure levels are orders of magnitude lower than are required to
quantify any change in local health.

The highest predicted annual mean PM2.5 concentration at the nearest properties to the
MWEF is 0.21 pyg/m3. It was predicted that even if a worst case scenario is assumed where all
ambient PM2.5 is Quartz (as Respirable Crystalline Silica), a predicted concentration of
0.21 ug/m?d is well below a public exposure limit derived from the occupational exposure
limit (1/100th of the occupational air quality standard as quoted in EH40/2005 Workplace
Exposure Limits, which is 0.1 mg/m?2 or 100 pg/m3).

The AERMOD model predicts that for Years 1 to 5 and Years 16 to 20 the maximum dust
deposition rates at the nearest receptors will not exceed guideline limits.

Although overall dust exposures and deposition during the operational life of the project is
expected to be insignificant, mitigation measures will be in place to prevent dust emissions
from the MWF. These mitigation measures pertaining to the dust from the MWF are listed in
the Environmental and Social Management Plan in Section 10 of the Environmental
Statement, and include the following:

e The MWF will be sequenced, reclamation will be an ongoing process as the side slopes
are developed and each phase is completed.

e Haul truck loading and offloading operations to the MWF working area will be co-
ordinated in such a way as to minimise double handling of material.
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13.2.2

e Unloading of materials at the MWF working area will be carefully undertaken to ensure
minimum exposure to winds and in such a way that releases of dust to atmosphere are
minimised.

e The MWEF working area will be managed to ensure that the profile of material will
minimise wind whipping, as well as using wind-break fencing to prevent wind-blown
dusts.

e The MWF working area will be managed and clearly and physically delineated to deter
vehicles from accessing areas of the MWF that have already been established and re-
vegetated.

e The unpaved haul roads across the MWF area will be frequently monitored for wind-
blown dust potential and wetted as appropriate using a water bowser.

e The dust suppression equipment used in the MWF working area will be regularly
checked to ensure that it is working properly.

During operations, the MWF will be progressively covered and revegetated as areas of the
MWF are completed to minimise dust generation from this facility.

The air quality assessment determined that the potential impacts from dust during
construction of the proposed infrastructure site, including the MWF and ponds, is low and not
significant. Although not significant, mitigation measures have been proposed to ensure
impacts particularly on receptors closest to the site are appropriately managed. These
include:

e Covering vehicles used to carry waste rock to reduce dust emissions during
transportation;

e Daily and weekly inspections of the construction site for dust deposition;

e Sweeping of hardstanding areas for vehicles; and

e Storage of fine, dry construction materials within buildings or in areas shielded from the
wind.

Management of emissions from placement of waste rock and paste backfill in
the PBF via ventilation raises during operation

The mine will have three ventilation raises, these will include the existing raise that is currently
being used for the underground exploration programme, and two ventilation raises that are to
be constructed. The ventilation system will distribute fresh air to underground workings and
dilute dust, CO, SOx and NOx to provide a safe working environment.

During the baseline studies measurements of NO2, SOz and benzene were taken at the top
and bottom of the existing ventilation raise. The AERMOD air dispersion model used
measured values along with ventilation exit velocity rates to calculate emission concentration
and mass emission rates from the ventilation raises. A similar approach was taken for CO and
particulates, except that measured values were not available and derived values were
obtained with reference to occupational exposure limits. Atmospheric conditions, topography
and local surface conditions were also taken into account in the model. These values
represent emissions from all underground activities, including backfill and waste rock
placement.
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13.3

13.4

13.4.1

13.4.2

The predicted environmental concentrations of NO2z, SOz, benzene, PMio, and CO at the
nearest sensitive receptor were compared with the Air Quality Standards Regulations (2010)
limits. The potential impacts of the modelled NO2, CO, SOz, PMiwo and benzene
concentrations were interpreted to be negligible and as such no mitigation measures are
required.

Soil

Topsoil and peat (where unavoidable) will be stripped and stockpiled for use in restoration of
the proposed infrastructure site. Peat will also be transferred to a habitat enhancement area
to the north of the proposed infrastructure site. Erosion control measures and measures to
reduce mobilisation of suspended solids in run off will be implemented during construction
and operation to reduce off-site sediment transport at the proposed infrastructure site and at
the peat habitat enhancement areas. These are described further in the Environmental
Statement (plus addendum to this report) and Construction Environmental Management Plan.

The pollution prevention measures discussed in this section for water and air quality will also
prevent contamination of soil resources.

Environmental Monitoring
Leachate

Leachate monitoring is described in the hydrogeological impact assessment (Appendix J).

For the MWF, leachate from the toe collection trench will be monitored down-gradient of each
MWEF cell on a monthly basis to represent potential seepage quality. Results will be compared
with source concentrations calculated for the MWF. Outfall from the MWF underdrain will also
be monitored to detect potential seepage through the liner.

For the PBF, ingress water into the sumps outside paste and waste rock filled stopes will be
monitored to provide characterisation of drainage water (leachate) from paste and waste rock
backfill areas. Leachate will be monitored on at least a monthly basis during operation.

The requirements of leachate monitoring post closure will be assessed based on the
operational results.

Groundwater quality

Groundwater quality monitoring will be conducted to:

e provide assessment data for the review of seepages to groundwater and to provide an
early warning for response actions if above assessment levels; and

e provide adequate continuous background data for the evaluation of assessment/
compliance levels.

MWF

The groundwater quality monitoring network proposed around the MWF comprises eight up-
gradient points (seven after GW36 is decommissioned for Cell 3 construction), ten
immediately down-gradient points and three distal down-gradient points. Up-gradient points
will be used to provide time varying background concentrations for evaluation of assessment
and compliance levels. Down-gradient points will be assessed for relevant hazardous and
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non-hazardous substances determined in the waste leaching test. (Hazardous and non-
hazardous determinations for substances in groundwater defined by JAGDAG under the
Water Framework Directive UK). Down gradient points near the MWF will be used as
compliance points for hazardous substances.

Monitoring required for closure of the MWF will be based on the results during operation. It is
predicted that concentrations from the MWF seepage will reduce following closure as will
rates of leachate produced due to the implementation of the cover system. Therefore, it is
likely that monitoring will continue at a reduced scale and frequency until sufficient data is
obtained confirming that the facility poses no on-going risk to water quality.

PBF

During mine operation, groundwater gradients will be towards the mine, therefore the primary
mechanism for the testing of water quality will be the sampling of leachate within the mine to
determine mine water quality (Section 13.4.1).

Sampling of a combination of existing and additional monitoring wells will be used to provide
assurance that no migration of mine water is occurring during the operational period. The
exact position of monitoring points will depend on the final design of the underground mine
and associated exploration tunnels. However, based on the current initial mine design area up
to 18 potential water level monitoring locations have been identified for groundwater quality
(Appendix J). During operation, monitoring points will be sampled on at least a quarterly basis
and to assess water quality.

Mine water discharging from the adit will be monitored for both flow rate and quality, during
both construction of the mine (if flow occurs) and closure. The scope of groundwater quality
monitoring needed following mine closure should be addressed based on the results of the
operational leachate testing.

13.4.3 Surface water quality

Surface water quality monitoring will be conducted to:

e Provide monthly or bi-monthly water quality data in streams lying downstream of the
proposed and existing infrastructure sites to allow comparison of water quality during
mining operations with environmental standards, target concentrations and baseline
conditions,

e Provide water quality data in receiving water that can be compared to predicted water
quality,

¢ Provide adequate background, reference data for streams unaffected by mining activities,
which can be compared to streams lying downstream of the proposed and existing
infrastructure sites.

Water quality sampling locations were selected from the baseline monitoring locations.
Streams upstream and downstream of important mine discharge locations, and upstream and
downstream of critical mixing locations, were selected.

In relation to the MWF, five surface water quality monitoring locations have been proposed, in
the Pollanroe Burn, the Owenreagh River and in the Owenkillew River downstream of the
confluence with the Owenreagh River and upstream of Gortin. Monthly sampling will be
carried out at each location.
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In relation to the PBF, water from the underground workings will be collected and pumped to
the West Pond at the proposed infrastructure site during operations. This water will be either
re-used in the process or discharged following treatment to the Pollanroe Burn, which is
covered by the monitoring locations previously described.

13.4.4 Air quality

Continuous air quality and dust monitoring locations will be installed along the proposed
Curraghinalt Project boundary. This continuous air quality and dust monitoring will be used to
establish if the recommended mitigation measures allow for the relevant limits to be achieved
at the nearest sensitive receptors.

During operation, the unpaved haul roads across the MWF area will be frequently inspected
for wind-blow dust potential and wetted as appropriate using a water bowser

As the PBF is underground no specific dust monitoring is considered necessary for this facility
beyond that required for occupational health and safety associated with underground workers.
Ventilation for the PBF is provided by ventilation in the mine as a whole, and as such any
emission to air will be via the exhaust air raise.
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14 REVIEW OF WASTE MANAGEMENT PLAN
The WMP will be reviewed in accordance with the following criteria:
e At least every 5 years after the date on which planning permission is granted or the plan
approved;
¢ In the event of a substantial change to the operation of the facility or the extractive waste
types deposited.
Following the review, the WMP will be amended as necessary.
15 ACCIDENT PREVENTION
15.1 Additional Requirements
Although not required by the 2015/85 Regulations, DGL is committed to meeting the following
additional requirements in respect of accident prevention in line with industry good practice.
DGL will prepare the following prior to the commencement of the construction phase:
e An Accident Prevention Policy;
e A safety management system to implement the policy; and
e Aninternal emergency plan, specifying the measures to be taken onsite.
Copies of the Accident Prevention Policy, the safety management system and the internal
emergency plan will be provided to the relevant planning authority upon request. For the
Curraghinalt Project, the relevant planning authority is the Dfl.
15.2 Development of an Accident Prevention Policy
DGL will develop an Accident Prevention Policy and this will be in place prior to the
commencement of the construction phase. The policy will include the following:
e Commitments to achieve a high standard of protection.
e A statement of DGL’s aims and principles of action and its commitment towards
continuously improving its control of accident hazards at the mine.
e Commitments to provide and maintain a management system including the following
elements: a) organisation and personnel; b) identification and evaluation of hazards; c)
operational control; d) management of change; e) planning for emergencies; f)
monitoring performance; and g) audit and review.  Appropriate objectives will be
included under each of the listed elements.
e Commitment to continuously improving the control of accident hazards.
The policy will be presented in writing and signed and dated by senior management, including
DGL’s managing director.
15.3 Safety Management System
This section outlines the framework for the safety management system for the Curraghinalt
mine. The safety management system will be put into effect in the construction phase and will
be reviewed and updated for the operational phase. This section also highlights features of
the safety management system that are important for emergency management and accident
prevention.
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15.3.1 Framework for the Safety Management System

The safety management system for the Curraghinalt mine will be developed as part of a
Health and Safety Management System (HSMS) comprising the elements outlined in Table
15-1. The elements of the HSMS are arranged under the headings of the “plan-do-check-act”
business performance improvement cycle. DGL intends to implement a HSMS that will be
aligned with the 1SO 45001:2018 standard.

The HSMS for the Curraghinalt Project will be integrated with the Environmental and Social
Management System (ESMS) for the project. (The framework for the ESMS is outlined in
Section 10.4 of Environmental Statement for the Curraghinalt Project.) Both management
systems will be implemented for the construction, operational and closure phases.

As part of DGL's exploration programme, the company has already developed a health and

safety policy. This will be updated and refined for the larger scale mining operation.

Table 15-1: Elements of the HSMS

Elements

Primary function

Context

Understand the organisation and its context (determine external and internal
issues relevant to its purpose and its ability to achieve the intended outcomes of
the HSMS)

Understand the needs and expectations of workers and other interested parties
(including customers, shareholders, board members, competitors, regulators and
neighbours)

Define scope of the HSMS, considering the above*

Leadership and
worker participation

Setting & ESMS cornerstone

Leadership and commitment of senior management

Establish, implement and maintain an occupational health and safety policy and a
accident prevention policy*

Assign organisational roles, responsibilities and authorities for the HSMS and
reporting on the performance of the HSMS and health and safety performance*
Engage with workers to protect, improve performance, and support the HSMS
Promote participation of non-managerial roles within the HSMS requirements,
including incident investigations, risk assessments, plus control and monitoring
activities including internal auditing

Hazards

Identify hazards associated with routine and non-routine activities, emergency
situations and other issues such as workplace design, changes in the organization,
changes in knowledge about hazards, past incidents, and the social factors of the
organization

Establish a procedure for ongoing identification and evaluation hazards*

Risks and
opportuniti
es

Identify risks * (considering context, hazards and legal obligations)
Identify opportunities* ( to enhance or improve the HSMS that come out of the
hazard identification, risk assessment, and other activities of the organization

opportunities

Legal and
other
obligations

Actions to address risks and

Plan

Identify legal requirements and other obligations (contractual obligations and
voluntary commitments to principles and standards) *

Planning
action

Plan to take action to address identified risks and opportunities
Plan how to integrate the actions into the HSMS processes and/or other business
processes and evaluate the effectiveness of the actions

Set
objectives

Define objectives* taking account of identified hazards, legal obligations and
considering risks and opportunities (these must be consistent with the policy,
measurable where practible, monitored, communicated and updated as
appropriate)

Planning

Objectives

Plan actions to achieve objectives (who, when and how results will be evaluated) *

Resources

Determine and provide the resources (human, financial, infrastructure and
technology resources) needed for the HSMS (internal resources can be
supplemented by external providers)

Do
Support

Competen
ce

Ensure competence of human resources* (education, training and experience)
Determine training needs
Take action to acquire necessary competence
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Elements Primary function
- Ensure persons doing work under the organisation’s control are aware of the
Awareness policies, hazards and risks related to their work, their contribution to the HSMS and
the implications of not conforming with HSMS requirements
- Establish, implement and maintain processes for internal and external
communication (what, when, with whom and how)
. - Retain documented information as evidence of communications as appropriate *
Communic o AN . .
ation - Internal communication must p_rowde |nforn_1at|0n relevant to the HSMS, provide
updates on changes and contribute to continual improvement
- External communication must be in accordance with agreed communication
processes and compliance obligations
gé)cument - Documentation must be maintained for elements of the HSMS marked in this table
) . with “4”. Appropriate documentation controls should be established.
information
- Establish, implement and maintain controls* needed to meet HSMS requirements
and implement actions
- Apply a recognised hierachy of controls that prefers elimination of the hazard as
the best choice for controlling risk (For example, eliminate the hazard; substitution
with less hazardous materials, processes, operations or equipment; use
engineering controls; sighage/warnings; administrative controls; and personal
protective equipment.)
Operationa | - Control planned changes
| planning - Review consequences of unintended changes
& control - Ensure outsourced processes are controlled or influenced (define how in the
- HSMS)
2 - Establish controls to ensure that the procurement of goods such as products,
g hazardous substances, raw materials, equipment and services conform to the
o HSMS requirements
S - Establish and maintain processes to ensure that the requirements of the HSMS
are met by contractors and their workers (including appropriate health and safety
criteria for the selection of contractors)
- Establish, implement and maintain processes* needed to prepare for and respond
to emergency situations
Emergency | - When planning the preparedness and response processes consider appropriate
preparedn methods for response, internal and external communication, actions to prevent or
ess & mitigate impacts, mitigation and response actions for different situations, post-
response emergency evaluation, periodic testing of planned response actions, training of
emergency personnel, contact details of key personnel and aid agencies,
evacuation routes and assembly points.
- Determine what needs to be monitored, how (methods to ensure valid results)
Monitoring - Ensure calibrated or verified monitoring and measurement equipment is used and
measurem maintained*
ent, - Evaluate the performance and effectiveness of the HSMS
analysis & (Performance is reflected in trends in nonconformities and corrective actions,
g evaluation monitoring and measurement results*, fulfiment of legal and other obligations and
'§ audit results)
« E (I)Efvaluatlon - Establish, implement and maintain processes to evaluate fulfiiment of legal and
2 s : other obligations*
2 8 compliance
o g - Conduct internal audits at planned intervals to determine conformance with the
£ HSMS requirements and ascertain effective implementation of the HSMS
i) Internal S : . N : P
= audit - Maintain an |nt(_erna| au_dlt programme (d_eflne audit criteria and scope, select
a auditors who will be objective and impartial, ensure results are reported to relevant
management)
- Undertake management reviews* of the ESMS at regular intervals (status of
Manageme actions from previous reviews, changes, achievement of objectives, performance)
nt review - Prepare management review outputs (conclusions and decisions on improvement
opportunities, changes required and new actions)
General - As above, determine the opportunities for improvement and implement actions
Inci When an incident or nonconformity occurs:
- ncidents, . .
S nonconfor - React to the this — contro!, correc_t a_nd deal with consequences
- % mity and - Evaluate the need _for action to eliminate the causes
o S ) - Implement any action needed*;
< ) corrective - : . —
5 action - Review the effectiveness of the corrective action®;
£ - Make changes to the HSMS, if necessary.
Continual . . o .
improveme | - Continually improve the suitability, adequacy and effectiveness of the HSMS to
nt enhance environmental performance

& Documentation/records will be maintained for elements with this symbol.
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15.3.2 Features of the HSMS Important for Accident Prevention

DGL will ensure that its HSMS has the features listed below for accident prevention.
Roles and Responsibilities

Roles in and responsibilities for the management of hazards will be clearly allocated and
defined. A table and/or organogram will be used to document the roles, responsibilities and
accountabilities for all staff who have duties to manage accident hazards. Supporting
information that will be provided includes:

e Job descriptions or details of individual responsibilities in relation to the management of
hazards;

e Identification of post holders with key responsibilities;

e Reference to how jobs should be done, for instance by using company standards or
procedures.

The roles and responsibilities of contractors in the management of hazards will also be
defined. These will be reviewed and updated for the construction, commissioning or
decommissioning activities and when there are changes.

Resources

The allocation of resources to implement the Accident Prevention Policy will be defined with
details on:

e Who has overall responsibility for the safe operation of the establishment

e How key roles are identified and filled

e Details of any qualifications, skills or experience required for each post

e How training for those staff is delivered, verified and assessed

e Deputising arrangements in place for each function to cover absences

e An overview of any key roles contractors may have on site and how training is carried out
and verified for those workers

e A brief explanation of the arrangements for securing financial resources to carry out
upgrades or improvements identified by risk management processes

Personal Performance

The performance of people with a role in the management of accident hazards will be
measured and they will be held accountable for their performance. The relevant
responsibilities will be made clear in job descriptions and performance will be evaluated
through a review and appraisal system. Performance standards and targets will be set for line
managers.
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Worker Involvement

Systems for ensuring workers are actively involved in the control of accident hazards will be
established and described. The description will include an outline of how consultations with
the workforce are carried out (such as safety meetings) and arrangements for upward
reporting of information relevant to the control of hazards. It will also outline of how employee
involvement is secured in relation to: hazard studies and risk assessments; setting standards
relevant to the control of accident hazards; devising, reviewing and revising operating and
emergency systems, procedures and instructions for the control of accident hazards;
performance measuring activities including accident, incident and near miss investigations;
and audit and review activities.

Intelligence Gathering

DGL will keep up to date with legal and technical developments that are relevant to the mine.
Information reviewed will include information from regulatory and local authorities;
professional bodies; industry associations; emergency services; and other companies.
Industry accidents and incidents will be studied, lessons learned and specific measures taken
to prevent such accidents will be recorded and will be used to refine risk controls.

Internal Communication

Formal arrangements will be made for communication of information important for the control
of accident hazards within the operator's organisation. The information shared will include:

¢ Information relating to the aims and purpose of the Accident Prevention Policy;
e Information relating to relevant risk control systems in place;

e  How suggestions for improvements can be made;

e  The purpose of monitoring and auditing activities.

Priorities for Improvement

The principle of continuous improvement is applied to: a) organisation and personnel; b)
identification and evaluation of hazards; c) operational control; d) management of change; e)
planning for emergencies; f) monitoring performance; and g) audit and review.

DGL will have a system for determining priorities to achieve the objectives of the Accident
Prevention Policy; identifying areas for necessary improvement in relation to the control of
accident hazards; and scheduling the necessary improvement work. This will include:

e A brief outline of the arrangements for improvement planning;

e An explanation of how work identified as part of the improvement planning process is
prioritised, resourced, scheduled and how timescales for completion are set;

e Information relating to current backlogs of improvement work including overdue
maintenance schedules, with a brief explanation regarding how these are being
progressed.
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Procedures
Procedures and instructions for safe operation, will be established for:

e  Construction and commissioning of plant, processes, equipment and facilities;

e Operation of plant and processes - including as appropriate, start-up, steady state
running, preventative maintenance, normal shutdown, detection of departures from
normal operating conditions and responses to them including emergency shutdown and
temporary and special operations (inc. telemetry and alarms);

e  Safe operation under maintenance conditions - including carrying out risk assessment for
decontamination and maintenance work, generating safe methods of working for
maintenance and using permit-to-work systems to control it;

e Selection and management of contractors - how contractors are selected, managed,
inducted, and where appropriate, trained.

e Decommissioning of plant, processes, equipment and facilities.

Management of Change

A management of change procedure will be established for planning modifications to, or the
design of new installations, processes or storage facilities. This will include:

¢  The definition of what constitutes a change;

e How the change is recorded;

¢ How assessment of any changes is carried out and by whom,;

e Identification and implementation of control measures necessary as a result of the
change;

¢ Information relating to how often the system is used, and for what type of changes;

e Details of any competence requirements for those staff involved in the change
procedures;

e Responsibilities for authorising and initiating work on the proposed changes;

e Details of how pre / post commissioning checks and reviews are carried out.

Active Monitoring

Proactive means of performance measurement will be established to provide information on
whether the measures taken to guard against accident scenarios are operating as intended.
Performance indicators and tolerance levels will be set for each performance measurement.
Senior management will be actively involved in setting these.

Reactive Monitoring

A system for reporting incidents and near misses will be established. Particular attention will
be paid to those involving failure of the protective measures for control of accident hazards.

Investigation and Response

Mechanisms for investigation of and response to non-conformances and incidents and for
taking corrective action will be established. These will include responses to monitoring
results, findings of inspections and third party audits.
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Audit

A procedure will be put in place for systematic assessment of the Accident Prevention Policy
and the effectiveness and suitability of the HSMS. This will cover:

e The resources and personnel required for each audit, bearing in mind the need for
expertise, operational independence and technical support;

e Audit plans and protocaols;

e  The procedures for reporting the audit findings;

e  The procedures for following up the recommendations shown to be necessary by audits.

Review

Information collected from performance measurements and audits will be reviewed. The
approach to the reviews will be documented including:

e  How the results are considered and by whom; and

e How they are used by senior management to carry out necessary updates of the
Accident Prevention Policy and HSMS and

¢ How the suitability and adequacy of the current arrangements for performance standards
and audits are assessed.

The results of reviews will be recorded.

15.3.3 The Emergency Preparedness and Response Element of the HSMS

The emergency preparedness and response element of the HSMS will include:

e A process to identify and evaluate potential emergency situations;

¢ Defined steps to prevent or minimize the impact of potential emergencies;

e Organisation of personnel, including their roles and responsibilities, to manage
emergencies;

e Training personnel, and subcontractors, to appropriately identify, report and respond to
emergencies;

e Provision and maintenance of emergency response resources and equipment in order to
mitigate potential emergencies;

e Definition of procedural steps to respond and manage various types of potential
emergencies;

e Testing and review of emergency procedures to respond to emergencies.

The responses to emergencies will include measures to:

e Contain, where practicable, any emergencies and their effects within project site
boundaries;

e Provide information to and consult with the surrounding community regarding
environmental risks and response measures;

e  Safely return to normal operations following an emergency; and

o Identify the cause(s) of emergency event and that corrective and preventative measure
to avoid a reoccurrence.
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15.4 Internal Emergency Plan for the Mine Waste Facility
15.4.1 Application of the Emergency Plan

An internal emergency plan will be prepared for the MWF and the water storage ponds prior
to the construction phase of the project. The purpose of an internal emergency plan is to
ensure that relevant personnel are prepared and aware of their responsibilities in the event of
an emergency associated with the mine waste facilities.

There will be three major revisions of the plan during the life of the mine as follows:

e Construction phase internal emergency plan — to be completed prior to the construction
phase;

e Operational phase internal emergency plan — to be completed prior to the operational
phase;

e Decommissioning and closure emergency plan — to be completed prior to the
decommissioning of the mine.

The plan will be reviewed annually and tested periodically during the life of the mine. It will
remain a dynamic document and will be amended as required to ensure its effectiveness.

The final plan will not be a detailed plan, it will be simple and easy to understand. It will be
supplemented with appendices of detailed supporting information as required.

The plan does not cover emergency prevention measures that are incorporated in the design
of mine waste management facilities, which are discussed in Section 7.

15.4.2 Scope of the Plan

The plan will be prepared in accordance with the requirements of Planning (Management of
Wastes from Extractives Industries) Regulations (Northern Ireland) 2015 (SR 85).

The mine waste management facilities covered by this plan will be the Curraghinalt MWF and
the water storage ponds, specifically the Upper East, Lower East, and West Ponds.

Responses to emergency incidents will require involvement from DGL employees and
contractors and may require responses from external agencies.

The impacts may include injury to personnel, damage to the facility infrastructure and
integrity, environmental damage, damage to the company public profile and stakeholder
confidence and loss of production.

15.4.3 Objectives of the Plan

The objectives of the Emergency Plan are:

e to contain and control accidents and other incidents so as to minimise their effects, and
in particular to limit damage to human health and the environment;

e toimplement the measures necessary to protect human health and the environment from
the effects of accidents and other incidents;

e to communicate the necessary information to the public and to the relevant services or
authorities in the area; and
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e to provide for the rehabilitation, restoration and clean-up of the environment following an
accident.

15.4.4 Information to be included in the plan

The following information shall be included in the Curraghinalt Emergency Plan (text in italics
is quoted from the 2015/85 Regulations):

a)

b)

c)

d)

e)

f)
9)

names or positions of persons authorised to set emergency procedures in motion and
the person in charge of and co—ordinating the on-site mitigatory action;

for foreseeable conditions or events which could be significant in bringing about an
accident, a description of the action which should be taken to control the conditions or
events and to limit their consequences, including a description of the safety
equipment and the resources available;

arrangements for limiting the risks to persons on-site including how warnings are to
begiven and the actions persons are expected to take on receipt of a warning;
arrangements for providing early warning of the incident to the council, the type of
information which should be contained in an initial warning and the arrangements for
the provision of more detailed information as it becomes available;

arrangements for training staff in the duties they will be expected to perform, and
where necessary, co-ordination with the emergency services;

arrangements for providing assistance with off-site mitigatory action;

arrangements, where appropriate, to communicate the necessary information to the
public concerned and to the relevant services or authorities in the area.

15.4.5 Emergency Response Training and Drills

Training

Training workshops will be held and the level of training provided will be proportional to roles
and responsibilities of emergency responders. This will be coupled with field exercises for
hands-on training in monitoring, use of communications, traffic control, evacuation and other
procedures.

Mine personnel will undergo a site-specific induction prepared by a suitably qualified person;
this induction will be based on the procedures and requirements of the Operating Manual. As
a minimum, the following topics will be addressed:

e Layout of the facility and operating procedures.

e  Monitoring procedures.

e Job safety and identification of potentially hazardous conditions.
e  Area of responsibility and communication protocols.

e  Procedure to be followed in the event of an emergency situation.
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Drills

The internal emergency plan will be well tested by means of full-scale emergency drills.
Different scenarios will be tested. Local communities that could be affected will be involved in
drills where relevant.

Drills will involve

e Deployment of staff as per the plan requirements;

e Contacting of equipment/materials suppliers to confirm availability during emergency;
e Involvement of supervising or inspecting engineer;

e  Operation of valves and drawdown facilities.

15.4.6 Specific Emergency Response Procedures

A specific emergency response procedure will be prepared for each of the identified
emergency scenarios. Each procedure will cover the following:

e Procedure triggers;

¢ Roles and responsibilities;

e Response actions;

e Equipment;

¢ Relevant notification and communication procedures;
e Alarm systems;

¢ Relevant evacuation procedures;

e Relevant media procedures;

¢ Relevant medical procedures;

e Assessment, monitoring and recording of the progress of the accident;
e Procedures for operational shut down, if necessary;

e Relevant procedures for clean up;

e Recording of actions taken to respond; and

e De-activation of the procedure.

15.4.7 Review of the Internal Emergency Plan

The internal emergency plan will be reviewed annually and in response to changes in
management, changes in legislation and standards, changes in project design. It will also be
reviewed following incidents, emergencies and audits.

Reviews of the plan will be undertaken with input from all personnel and external agencies
with roles in the emergency response.

16 BEST AVAILABLE TECHNIQUE ASSESSMENT

An assessment has been carried out which compares the latest Curraghinalt MWFs designs
against the Best Available Technique Reference (BREF) guidelines outlined in the EU
document, European Commission Reference Document on Best Available Techniques for
Management of Waste from the Extractive Industries, in accordance with Directive
2006/21/EC 2018.The outcomes of this assessment are included in Table 16-1.
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Table 16-1: Curraghinalt MWFs BAT Assessment

BAT Issue Indicative Best Available Technique (from BREF Note)

Comment

The following characterisations of ore, waste rock, tailings and mineral processing are used
for the design of tailings and waste rock management facilities:

e Ore and waste rock characterisations including:

o Amount of reserves
Mineralogy
Chemical properties
Physical and engineering properties
Acid generating potential
Leachable contaminants
Ore and changes of ore qualities during mine life
Low grade ore and mine rock quantity and schedule
Kinetic testing
Grain size distribution

o Hydrological properties
e Tailings characterisation including:
Characterisation of Tailings o Daillylyearly throughput and total quantity

and Waste Rock Size distribution

Solid or slurried tailings, pulp density (% solids)
Density of solids
Stability/plasticity
Liquid phase chemistry
Acid generating potential
Geochemical characteristics (metal content, leaching behaviour)
Porewater
Consolidation behaviour
Kinetic testing
Mineralogy

o Hydrological properties
e Mineral processing characteristics including:

o Reagents used, their concentrations and quantities
Water recirculation requirements
Mineral processing plant treatment processes
Other inflows to tailings pond
Pipes and associated structures
Potential for pit and/or underground backfilling
o Ratio of management of tailings on surface to backfill

O O O OO O OO0 OO0

Section 4.2.1.2

O O OO0 O0OO0OO0OO0OO0OO0OO0

O O O O O

A programme of static and kinetic geochemical
characterisation has been carried out on
representative ore, waste rock, tailings and
paste backfill material. Results indicate that
none of the material stored in the surface
waste storage facilities will be hazardous.
Paste backfill will be co-disposed with waste
rock in the Extraction Void, to ensure risk of
groundwater contamination is negligible (as
proven by contaminant fate transport
modelling).

Geotechnical characterisation test work has
been completed on representative samples of
rougher tailings (which will be stored in the
MWF) and paste backfill blends (which will be
stored in the Extraction Void.

ABA, NAG (static) and kinetic test work
showed that rougher tailings were classified as
non-acid forming.

Mine Waste Facility Design | 1he following aspects should be considered during the design phase:
Phase o Define environmental baseline including:

Comprehensive baseline monitoring study has
been completed to define existing hydrology,
hydrogeology, air quality, ecology, land use
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Design Phase

Section 4.4.9
Emergency discharge

Section 4.4.10

Design flood determination
for tailings ponds

Section 4.4.14.4

Stability of the supporting
strata

e Characterisation of tailings and waste rock including:
o Ore and waste rock characterisation;
o Tailings characterisation; and
o Mineral processing characteristics.
e Studies and plans including:
o Site selection documentation;
Environmental impact assessment;
Risk assessment
Emergency preparedness plan;
Deposition plan;
Water balance and management plan; and
Decommissioning plan
and associated structures design including aspects such as:
Hydrology and hydrogeology;
Foundations, geology and geotechnical engineering
Construction materials
Topography
Special environmental considerations
Seepage analysis and management
Closure considerations
Required design parameters
Stability
Foundation preparation
Associated structures
MWEF design
MWF monitoring systems
o Failure mode analysis
e  Control and monitoring including:
o QA/QC plan;
Construction Management Plan;
Dust Control
Inspection of MWF
Stability monitoring programme plan
Water quality plan
Tailings deposition plan

e MW

00000000 O0OOOOO O Moooooo0

O O O O O O

All tailings ponds and discharge facilities should be designed to consider all foreseeable
extreme events (such as extreme rainfall or flood events). The hazard risk class of a dam

BAT Issue Indicative Best Available Technique (from BREF Note) Comment
o Existing resources and land use within infrastructure site; and and environmental receptors.
Section 4.2.1 o Physical, biological and socio-economic data within infrastructure site. The following studies have been completed as

part of the Curraghinalt EIA:

e  Groundwater and surface water risk
assessment

e Dust Risk Assessment
Ecological risk assessment
Site selection studies for the surface
mine waste facilities

e Water balance modelling for all
surface water management structures

e Engineering design for PBF, MWF
and surface water management
features

e Peat landslide hazard and risk
assessment
Visual impact assessment
Closure plan

A programme of static and kinetic geochemical
characterisation was carried out on
representative ore, waste rock, tailings and
paste backfill material in 2016. Results
indicate that none of the material stored in the
surface waste storage facilities will be
hazardous. Paste backfill will be co-disposed
with waste rock in the Extraction Void.
Potential changes to groundwater quality
and flows will be updated as the mine
plan evolves.

Geotechnical characterisation test work has
been completed on representative samples of
Rougher tailings (which will be stored in the
MWF) and paste backfill blends (which will be
stored in the Extraction Void. Results have
been used to determine the in-place density of
the tailings and to confirm that the strength
characteristics of the paste backfill meet the
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BAT Issue

Indicative Best Available Technique (from BREF Note)

Comment

determines the design flood value and as such the spillway design requirements:
e Low risk categorised dams use a design flood criteria based on a 100-500 year or
500-1,000 year return period
e High risk categorised dams use a design flood criteria based on a 5,000-10,000
year return period

Emergency outlets should also be incorporated into the dam design allowing for discharge
if water levels reach a pre-determined critical level.

Dams should be designed to include adequate drainage.

The suitability of the supporting strata should be investigated where the tailings facility will
be in close proximity to underground mining operations.

required criteria.

Detailed monitoring plans produced for the
MWF and surface water ponds. These include
piezometers, survey beacons and regular
geotechnical inspections during the operations
and post closure phases of the project.

Construction sequence defined for the MWF
and surface water ponds.

All surface ponds designed to accommodate
24 hr 1:1000 year return period storm event
calculated for the region.

Geotechnical investigations completed to
characterise the foundations beneath all
infrastructure proposed for the site.

Geotechnical investigation completed to
characterise all rock units in the underground
ore body.

Dam Construction

Section 4.2.2
Construction Phase

Section 4.4.3

Preparation of the natural
ground below the dam

The construction phases should be well documented and follow the construction plan
established in the design phase. ‘As-built’ documentation should be provided highlighting
any changes to the Construction plan.

e Construction should be supervised by an independent qualified engineering/geo-
technical specialist

e Records of results from test work carried out for and during construction are
properly maintained.

With regards to Heaps particular attention should be given to drainage around the heap to
prevent inflow of groundwater and prevent ponding of water at the toe.

Natural ground below the retaining dam should be stripped of all vegetation and huminous
soils such that an adequate foundation structure is created. The foundation should be
examined for the presence of springs or groundwater.

As-built designs for each facility will be
prepared during the detailed design phase of
the project (prior to construction).

Construction of all mine waste storage areas
and surface water ponds will follow strict CQA
procedures and adhere to construction
schedules.

CQA will be undertaken by qualified
Geotechnical Engineers during construction.

MWF includes perimeter, under and over
drainage systems, to prevent ponding of water
at the toe, foundations or within the MWF.
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BAT Issue Indicative Best Available Technique (from BREF Note) Comment
Dam construction material must be competent and must not weaken under operational or
Section 4.4.4 climatic conditions. Placing and compaction of construction material is essential to long- All loose soil and peat will be stripped to

Dam construction material

term stability.

competent rock prior to construction of the
MWF and surface water ponds.

Bunds and pond embankments will be
constructed in accordance with materials
specifications provided by the design team.

Tailings and Waste Rock
Management

Section 4.2.3
Operational Phase

Section 4.3.6

Progressive restoration or
re-vegetation

Section 4.4.2
Diversion of natural run-off

Section 4.4.8
Freeboard

Section 4.4.9
Emergency Discharge

Section 4.4.10
Drainage of dams

The following should be provided or undertaken during the operation phase:

Provide diversion of any discharge into the pond away from the pond in event of
difficulties
Divert natural external run-off using the following methods:
o Channels above and below the MWF
o Conduits underneath the MWF
o  Tunnels through the flank of the MWF
Provide emergency overflow and/or standby pump barges for emergencies, if level
of free water in the pond reaches the pre-determined minimum freeboard
Provide adequate drainage
Maintain records of design and construction and any updates/changes in design or
construction
Apply a safety factor of 1.3 to all heaps and dams during operation
Carry out progressive restoration and re-vegetation
Monitor seepage over the life of the facility
Monitor stability over the life of the facility (See Monitoring Stability)

Perimeter drains will minimise inflows of clean
water into the MWF.

During operations a Independent Engineer will
be employed to inspect the structures and
provide recommendations on design
modifications if required.

Minimum factor of safety against failure of 1.5
has been included for all MWF slopes.

Standpipe piezometers will be installed around
the perimeter of the MWF and water storage
ponds to 1) obtain water samples for water
quality testing 2) to monitor water levels in the
embankments of the ponds against threshold
limits.

Progressive restoration of the MWF is planned,
with a soil/HDPE cover system to be installed
over completed sections of the landform, which
will minimise dusting and potential for seepage
through the stored waste.
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BAT Issue

Indicative Best Available Technique (from BREF Note)

Comment

Section 4.4.12
Seepage Monitoring

Section 4.4.13
Dam and heap stability

Seepage Management
Section 4.3.10

Section 4.4.12
Monitoring of Seepage

A prerequisite for the design of seepage management systems is a thorough understanding
of the hydrogeological background of the site.
Seepage must be:

e Prevented and reduced where possible using mitigating measures

e Controlled using seepage barriers or return systems

e  Monitored over the life of the MWF

HDPE basal liner and top liner included in
project design.

All water which comes in contact with tailings
stored in the MWF will be collected in the
surface water ponds and diverted to a water
treatment plant.

Piezometers will be installed around the
perimeter of the MWF. Water quality sampling
will be undertaken to ensure that the basal
liner system is performing as designed.

Prevention of Water
Erosion

Section 4.3.3

Section 4.3.6

Progressive restoration or
re-vegetation

Avoid water erosion of tailings facilities during operation by:

e Covering sloping surfaces with protective layer
e Progressive restoration and re-vegetation of tailings facilities can reduce erosion

A waste rock outer shell will be constructed
progressively on the surface (final
configuration) of the facility to limit erosion
from heavy rainfall. The surface of the facility
shall be covered with waste rock immediately
following the completion of tailings placement
at all times to limit exposure of the tailings
material to rainfall.

Dust Prevention
Section 4.3.4

Section 4.3.6

Progressive restoration or
re-vegetation

Solid tailings may be dispersed by wind erosion, preventative measures such as those
below should be implemented:

e Implement options as discussed for avoiding water erosion

e  Progressive restoration and re-vegetation;

e Wetting down of MWF surface area

During operations the MWF will be
continuously sprayed by water trucks to reduce
dusting.

As discussed above, waste rock outer shell will
be installed on outer surface of MWF.

Reduction of Noise
Emissions

Transport, dumping, and spreading of waste rock and tailings is the most common source
of noise emissions. To reduce noise emissions the following is suggested:

e Create outer slope of a heap first

Waste rock bunds will be formed on the lower
slopes of the MWF first, to enhance stability at
the toe and minimise noise emissions.
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BAT Issue Indicative Best Available Technique (from BREF Note) Comment
Section 4.3.5 e Create vegetated embankments and bunds
Techniques to reduce noise e Maintain vehicle fleet Rehabilitated slopes will be vegetated where
emissions possible to minimise visual impact.

Water Management
Sections 4.3.7 —4.3.9

Section 4.3.12
Groundwater Monitoring

Completing a detailed water balance is important for the design of any tailings facility, mine
site and for post mining scenarios, a water balance will include:

Discharge capacity of the pond

Required freeboard

Required water treatment capacity

If water amount and quality is sufficient for mine process

Handling of excessive water

Amount of water escaping the handling system

Groundwater should be monitored around all tailings and waste rock facilities.

Integrated site wide water balance prepared
for entire mining operation to ensure all
surface water management features are sized
appropriately.

Staged system of surface water management
ponds to deal with process affected and non-
contact water flows.

Appropriate freeboard included in each of the
ponds to accommodate both operational and
storm flows.

Water treatment plant has been designed to
ensure that discharge into the Pollanroe Burn
meets required water quality standards.

Groundwater monitoring wells to be installed
around all ponds, to continuously monitor the
performance of the pond liner systems.

Reduction in Emissions to
Water

Section 4.3.11

Techniques to reduce
emissions to water

e Combine the reduction of suspended solids with the removal of dissolved
contaminants using:

o  Sedimentation ponds

e Acid water treatment using either:

o Active treatment — neutralising acid polluting waters with alkaline
chemicals (Calcium carbonate, calcium hydroxide, sodium carbonate,
sodium hydroxide, ammonia) OR:

o Passive treatment — treatment system which involves use of naturally
occurring chemical and biological measures (anoxic drains, limestone
rock channels, alkaline recharges of groundwater, diversion of drainage
through wetlands/settling structures).

Surface water management ponds included in
design to deal with all suspended solids
generated from surface operations. Solids will
be regularly cleared from ponds and collected
for storage in the MWF.

Active treatment of excess water will be
treated in a reverse osmosis plant during
operations.

Passive water treatment system designed for
closure phase.

Dewatering of Tailings

Factors which influence the choice of tailings include:
e  Ore mineralogy

Kinetic test work indicates that Curraghinalt
tailings deposited at surface will not be net
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BAT Issue

Indicative Best Available Technique (from BREF Note)

Comment

Section 4.4.16

Ore value

Particle size distribution

Availability of process water

Climatic conditions

Available space of tailings management

Apply either:
e Dry tailings management

o  With dry tailings which have an ARD potential, the dry tailings method
may lead to irreversible oxidation, which opposes the principle of ARD
prevention. It is not practical to cover tailings to prevent this oxidation.

o Several legislations exist which require that tailings with an ARD potential
in water are kept saturated at all times, therefore in many cases this
technique is not an available option.

o  Thickened tailings management
o  Slurried tailings management

acid generating.

Regardless, rougher tailings will be dewatered
prior to deposition in the MWF. This will
significantly reduce the volumes of excess
water to be stored in the MWF and negates the
requirement for construction of water retaining
embankments. This will significantly reduce
the geotechnical risks associated with surface
storage of tailings. In addition, the potential for
seepage through the stored tailings is reduced.

Monitoring Stability

Section 4.4.14

Monitoring should be undertaken during the lifetime of the facility, and includes:

e Monitor and carry out for a surface water pond
o The water level
The quality and quantity embankment seepage flow through the dam
The position of the phreatic surface
Movement of embankment crest and tailings
Visual inspections
Annual reviews
Independent audits
o Safety evaluations of existing dams
e  Monitor and carry out for a dry stack:
o Bench/slope geometry
Sub-tip drainage
Pore pressure
Visual inspections
Geotechnical reviews
Independent geotechnical audits

O O O O O O

O O O O O

Piezometers will be installed around the
perimeter embankments of all ponds, to
monitor position of phreatic surface.

Survey beacons installed around pond
embankment crest to monitor movement
during monthly surveys.

Daily visual surveys will be completed by
operations team.

Annual audits of the MWF and ponds will be
carried out by an Independent Engineer.

Reduction of Footprint

Section 4.5

Where possible prevent and/or reduce the generation of tailings/waste rock.

The most efficient way to reduce the footprint of tailings and waste rock management

Approx. 57% of tailings produced as a result of
processing will be placed underground as
paste backfill in an attempt to minimise the
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Backfilling of waste rock

Section 4.5.4

Other uses of tailings and
waste rock

e Cemented backfill
o  Waste rock or coarse tailings mixed with cement or fly ash slurry to
improve bond strength between rock fragments
o Appropriate for use as structural fill
e Hydraulic backfill
o Comprised of either classified slurried tailings or naturally occurring sand
deposits mined on surface
o Can be cemented or uncemented
o Requires underground stopes to be drained
e Paste backfill
o All tailings mixed with cement to create a paste

Backfilling should be undertaken when the following conditions are met:

e ltis required as part of the mining process, reasons for backfilling underground
include: for either underground or open pit, reasons for backfilling include:
o Provide a working platform to extract ore from above
Assure ground stability
Reduce underground and surface subsidence
Provide roof support
Provide alternative to surface disposal
o To improve ventilation
e The additional backfill cost is at least compensated for by the higher ore recovery
e Large stopes in underground mines can be backfilled

Paste fill is an option in cases where:

e There is a need for competent back fill

e The tailings are very fine, so that little material would be available for hydraulic
backfill. In this case the large amount of fines send to the pond would dewater
very slowly

e ltis desirable to keep water out of the mine or where it is costly to pump water
draining from the tailings (i.e., over large distances)

O O O O

Backfilling of waste rock should occur under the following conditions:
e Where backfilling underground will increase stability of stopes and aid in mineral

BAT Issue Indicative Best Available Technique (from BREF Note) Comment
facilities is to backfill all or part of these materials. surface footprint area of the MWF.
Section 4.2.5 There are four types of backfill:
Backfilling e  Dry backfill This material will be co-disposed with waste
o Comprised of unclassified sand, waste rock, tailings rock underground, again to minimise the
Section 4.5.2 o Not suitable for those areas requiring structural backfill volumes of extractive mine waste stored above

ground.

Backfilling of underground voids is essential to
support the proposed longhole stoping and
cut-and-fill mining methods. This will assure
ground stability, ensure all planned extraction
can be achieved and subsidence controlled.

The surface impacts of mining will be regularly
monitored through instrumentation, surface
surveys, and by visual inspections on surface
and at underground excavations.

Other means of surface monitoring such as
high-resolution satellite radar interferometry
imagery (INSAR) or aerial drone Lidar mapping
should also be considered given the extent of
the mine.

Permanent subsidence survey monuments
over the mine workings will be installed.
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Indicative Best Available Technique (from BREF Note)

Comment

extraction

Mitigation of Accidents

Section 4.6

Tailings and/or waste rock management facilities usually have a documented emergency
plan for critical situations and failure scenarios. Actions to meet emergencies are planned
in conjunction with the competent authorities.

The aim of emergency planning is to:

e Reduce the risk of failure of the waste facility structures and prevent damage to
people or the environment

¢ Reduce the need for improvisation in a crisis or failure situation

e Ensure the optimal utilisation of available resources

e Identify and pinpoint responsibilities at every level

e Make sure that everyone within the organisation, as well as the public and
authorities concerned are provided with the necessary information.

When an incident occurs it must be reported and documented and suggestions must be
provided on how to prevent the event from reoccurring, and detailing who is responsible for
performing the suggested actions, and by what deadline.

All components of the MWF and surface water
ponds will be visually inspected on a daily
basis to ensure that the risk of accidents or
system failure is minimised.

Closure and After Care

Phase

Section 4.2.4

Closure and after-care plans should be developed during the planning phases of an
operation, including cost estimates, plans should then be updated over time.

Closure plans should be developed based on considerations of the ecological,
environmental, recreational and economic aspects. Long term closure objectives should be
considered including the potential for:
e Slope failures in the foundation or management of the facility;
e Extreme events such as floods, earthquakes and high winds to effect the facility;
and
e Slow deterioration from water or wind erosion, frosts and ice forces, weathering of
fill materials and intrusions of vegetation and animals.

Specific closure issues with respect to dry tailings facilities may include:

Unstable slopes;

Formation of toxic leachate leading to downstream contamination;
Generation of acid-rock drainage;

Pollution of surface and/or groundwater

Damage of livestock, native fauna and harm to public;

Dust pollution and wind erosion

A closure plan has been prepared for the
project, which documents the required closure
actions and associated closure costs.

The closure plan includes specific provisions

to:

Fully encapsulate all stored tailings
waste rock and ore sorter rejects.
Stabilise the external slopes of the
final MWF landform

Minimise seepage through the final
MWF by installation of a top cover
system

Ensure that all clean surface water
flows are routed away from the
landform

Landscape the final closure landform
and minimise visual impact wherever
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BAT Issue

Indicative Best Available Technique (from BREF Note)

Comment

Visual impacts

A safety factor of at least 1.3 should be applied to dams and heaps after closure

possible.

The external slopes of the final MWF landform
will have a factor of safety not less than 1.5.
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