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INTRODUCTION 1.0

1.0 INTRODUCTION

1.1 EIAR and Proposed Development

This document comprises an Environmental Impact Assessment Report (EIAR), prepared in supporiwsf a
Planning Application made by Saint-Gobain Mining (Ireland) Limited (‘SGMI or Saint-Gobain’) to Monaghan
County Council (‘MCC’) for permission for the following (Figure 1.1):

e Excavation of the former (Drumgoosat) underground mine by open-cast mining methods for

the purposes of gypsum extraction at Knocknacran (East & West) and Drumgoosat, Co.
Monaghan. Development will include the construction of a Cut-and-Cover Tunnel under the
Carrickmacross to Kingscourt regional road (R179) for the transport of gypsum (by haulage
truck and covered conveyor) to the existing processing plant area at Knocknacran, and for
the transport of overburden and interburden (by haulage truck) to the existing Knocknacran
Open-Cast Mine site for ongoing restoration purposes. The construction of the proposed
tunnel will necessitate a temporary realignment of the R179 during the tunnel construction
period to allow the R179 to remain in constant use. Development will also include: the
demolition of one residential house and three unoccupied houses and sheds in the townlands
of Knocknacran (East & West), Co. Monaghan; and the pumping of water from the existing
Drumgoosat underground workings via an existing borehole on the Knocknacran West Mine
site.

The continued ongoing restoration of the existing Knocknacran Open-Cast Mine located in the

townlands of Derrynascobe, Derrynaglah, Enagh, Knocknacran (East & West) and Drummond,
Co. Monaghan, permitted under Reg. Ref. 17/217 and operating subject to Industrial
Emissions (IE) Licence P0519-04 and Mining Lease M139. The proposed development
includes a modification to the existing (approved) restoration plan to return the existing
Knocknacran Open-Cast Mine to near ground levels.

The continuation of use and refurbishment of the existing Knocknacran Processing Plant area,

including water treatment facilities and associated infrastructure (including discharge
pipeline to the River Bursk) in the townlands of Enagh, Derrynaglah, Drummond,
Derrynascobe and Clontrain, Co. Monaghan.

The Proposed Development will include a replacement vehicular access to the existing

Knocknacran Open-Cast Mine and Knocknacran Processing Plant area site from the L4816.

The further development of a Community Sports Complex (permitted under Reg. Ref. 20/365)

located in the townlands of Drummond, Derrynaglah and Knocknacran West, Co. Monaghan
which provided for a playing pitch, dressing rooms, welfare facilities, parking and associated
drainage/wastewater infrastructure. This proposed development includes the next phase of
the Community Sports Complex to include: 2 no. further playing pitches (one with perimeter
running track and the other is an all-weather pitch) with associated goal posts, ball stops,
dugouts, pitch fencing, flood lighting; a new building to incorporate reception, meeting / club
rooms, sports hall, handball alley, changing rooms and toilets, viewing gallery; a part covered
grandstand and additional parking and all associated siteworks.

Knocknacran West Open-Cast Mine o
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INTRODUCTION 1.0

This EIAR has been prepared by SLR Consulting Ireland Ltd. (“SLR”) with the support of other consultancy
advisors and SGMI staff. A list of the main contributors to this EIAR is provided in Secticit¥1.10 below. Key
areas of information presented within this EIAR concern the nature and extent of the Proposed Development,
the character of the receiving environment and likely interactions (cumulative impacts) betweer’the two that
could result in significant environmental impacts. Information presented on the receiving enviranment
identifies the intrinsic value and importance of potential impact receptors.

Shirley House
(unoccupied
house to remain)

Currently occupied House to
be demolished (residents to be
relocated)

Cut-and-Cover
Tunnel Under R179

Knocknacran Open-Cast
Mine Area

4 Conveyor
Unoccupied ; Route
house to be § %
demolished  §

Legend
Application Site
0 250 500

Metres Service Layer Credits: Source: Esri, Maxar, GeoEye, Earthstar Geographics,
CNES/Airbus DS, USDA, USGS, AeroGRIDAGN, and the GIS User Community

Figure 1.1: Proposed Development areas
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INTRODUCTION 1.0

1.2

Terminology

As the development consists of two distinct elements (relating to the Mine Development or'the Community
Sports Complex development), each element will be referred to within the relevant subheadingsin the EIAR,
attention will also be paid to their cumulative effects, where relevant.

The two distinct elements of the Proposed Development are as follows:

i)

The proposed ‘Mine Development’ which includes the following:

The proposed ‘Knocknacran West Open-Cast Mine’/ (Knocknacran West Mine) where it is
proposed to extract gypsum and source material (interburden and overburden) for the
restoration of the existing Knocknacran Open-Cast Mine back to near original ground level.
Material will be extracted by open-cast mining methods. The proposed mine encompasses
the majority of the remaining old workings at the former Drumgoosat (underground) Mine.
It also includes the construction of a Cut-and-Cover Tunnel under the Carrickmacross to
Kingscourt regional road (R179) for the transport of gypsum (by haulage truck and covered
conveyor depending on operational demands) to the existing processing plant at
Knocknacran Open-Cast Mine, and for the transport of overburden and interburden (by
haulage truck) for the purpose of restoring the existing open-cast Knocknacran Open-Cast
Mine. The Cut-and-Cover Tunnel will require the temporary diversion of the R179 during
construction, the diversion will be a two-lane diversion ensuring continuous use of the
R179. To enable development of the Knocknacran West Open-Cast Mine, the demolition
of one residential house and three unoccupied houses and sheds will be required. This
development will also require the pumping of water from the existing Drumgoosat
underground workings via an existing borehole on the Knocknacran West Mine site. Upon
cessation of mining activities, Knocknacran West Open-Cast Mine will also undergo
restoration;

The ‘Knocknacran Open-Cast Mine’/ (Knocknacran Mine) area, is located on the existing
Knocknacran Open-Cast Mine site, where it is proposed to restore the existing open-cast
extraction area using material (interburden and overburden) from the proposed
Knocknacran West Open-Cast Mine to near original ground level. The existing Knocknacran
Open-Cast Mine will be in active closure and restoration during the operation of the
proposed Knocknacran West Open-Cast Mine. This proposed restoration plan is a revision
of the existing plan included in the CRAMP (Closure, Restoration & Aftercare Management
Plan). The existing mine entrance will also be replaced on this site;

The continuation of use of the current Knocknacran Open-Cast Mine processing plant,
water management facilities and associated infrastructure (including mine water discharge
pipeline and discharge point), which is to be referred to as the ‘Knocknacran Processing
Plant’. This is located on the existing Knocknacran Open-Cast Mine site and to the
immediate south of the proposed Knocknacran Open-Cast Mine Restoration area; and

ii) The proposed ‘Community Sports Complex’ where it is proposed to construct a community sports
complex. Monaghan County Council (MCC) recently granted permission for a playing pitch, dressing
rooms and associated infrastructure/facilities on the Community Sports Complex site under Reg. Ref.
No: 20/365. The 20/365 permission relates to an initial phase of development of the proposed
Community Sports Complex.

Knocknacran West Open-Cast Mine o
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INTRODUCTION 1.0

1.3 The Applicant

The Applicant for the Proposed Development is Saint-Gobain Mining (Ireland) Limited (SGMI) a wholly owned
subsidiary of Saint-Gobain Construction Products (Ireland) Ltd (SGCPI).

1.3.1  Saint-Gobain Construction Products (Ireland) Ltd. (SGCPI)

SGCPI is one of the leading manufacturers and suppliers of gypsum related construction/building materials
in Ireland and is a major supplier of plaster, plasterboard and dry-lining systems, to the Irish Building and
Construction Industry.

The success of the Applicant has been built upon three vital elements — people, products and progress.
Materials and products are manufactured at plants operating independently assessed assurance schemes to
ISO 9001. The Company is a progressive employer and neighbour in its areas of operation and remains
steadfastly committed to providing a service to their customers that focuses on people, products and
progress.

1.3.2  Saint-Gobain Mining (Ireland) Ltd.

Saint-Gobain Mining (Ireland) Ltd. (SGMI), which is a wholly owned subsidiary of Saint-Gobain Construction
Products (lreland) Ltd (SGCPI), owns and operates two existing gypsum mines in Ireland; the Drummond
underground mine and the Knocknacran Open-Cast mine. Saint-Gobain operates all its mines in accordance
with its own corporate social responsibility and sustainability practices, and current best practice for the
mining industry, as set out in the publication Guidelines on Environmental Management in the Extractive
Industries published by the Environmental Protection Agency (EPA, 2006). The existing mines at Drummond
and Knocknacran, along with the proposed open-cast mine at Knocknacran West will operate in compliance
with the Guidelines to the Safety, Health and Welfare at Work (Quarries) Regulations 2008, as amended in
2020 (Health and Safety Authority, 2020).

Established in 1665, Saint-Gobain is a world leader in design, production and distribution of construction
materials, delivering innovative products and services. Today, Saint-Gobain operates in 64 countries,
employing ca. 191,500 people across four sectors: Construction Products (including plaster, plasterboard and
dry-lining systems), Innovative Materials, Building Distribution and Packaging. Saint-Gobain’s Gypsum
business (Gyproc) in Ireland has been operating since 1936. Saint-Gobain has become a major contributor
to the Irish construction industry, employing ca. 250 people.

Saint-Gobain is committed to achieving and maintaining industry leading environmental standards. Saint-
Gobain strives to develop and maintain good working relationships with the local community, businesses and
the Local Authority.

1.3.3  Saint-Gobain Sustainability

Appendix 1.1 provides a copy of the Saint-Gobain Group’s 2021 Integrated Report, which sets out its values
that are embodied in nine Principles of Conduct and Action. The report identifies global risks and
opportunities relating to the business and sets out a vision for Saint-Gobain to be a leader in sustainable
construction, with Corporate Social Responsibility as a source of value creation with stakeholders. The report
also identifies interactions between the Group’s value chain and the United Nations Sustainable
Development Goals and the circular economy, with opportunities highlighted for Saint-Gobain to contribute

Knocknacran West Open-Cast Mine o
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INTRODUCTION 1.0

to the achievement of these. The Applicant seeks to exist as a good neighbour in thelareas it operates and
to adopt an open communication policy.

1.3.4  Saint-Gobain Environmental Management

Saint-Gobain operates an independently audited and accredited ISO 14001 Environmental Management
System (EMS); and an ISO 50001 independently audited and accredited Energy Management System. [t“also
operates the internationally recognised BES6001 standard of Environmental and Energy Management.

Environmental management is critical to the future of Saint-Gobain, and this is a management priority. Saint-
Gobain aims for continuous improvement in its EMS with regard to the following:

e Minimise the environmental impact of their activities;
e Conserve mineral and energy resources;

e Reduce the visual impact of their operations; and

e Minimise waste generation.

Saint-Gobain products are utilised throughout the building industry including new residential developments
and renovations, commercial construction, education and healthcare building projects. With this
involvement comes a responsibility and a commitment to produce and provide the best quality, and highest
performing products and services, and a continuously raising of the bar for their operational and business
practices.

Saint-Gobain's ambition is the preservation of the environment and to offer its customers the greatest added
value with the minimum environmental impact. Saint-Gobain have therefore set two objectives: (i) zero
environmental accidents; and (ii) the minimization of the impact of their activities on the environment thanks
to actions associated with the following five priorities:

e A policy of sustainable resource management with minimal production waste, reuse, and
integration of maximum recycled content into their products;

e Areduction in energy consumption and greenhouse gas emissions of their industrial processes,
infrastructure and transport, thanks to their industrial excellence programs, the involvement
of all operators, the sharing of best practices;

e A reduction in water withdrawals to move towards "zero discharge" of industrial water,
starting with areas of water stress and ensuring that it does not interfere with the local
population's access to drinking water;

e Preserve, restore, strengthen and enhance the biodiversity of all their sites; and

e Anticipate and deal with risk factors related to environmental accidents and nuisances.
Saint-Gobain’s eco-innovation strategy is developing products and solutions that help reduce the
environmental impact of buildings and considers the whole life cycle from their product’s initial conception

to end of life. These products and solutions then help improve system durability and adaptability while
reducing the operational use of resources (particularly energy and water) in buildings and infrastructure.

Knocknacran West Open-Cast Mine o
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INTRODUCTION 1.0

1.3.5  Product Quality

Gypsum (the raw product) is fire resistant, non-toxic and infinitely recyclable. The gypsim mined from
Knocknacran, and Drummond mines is primarily used in the manufacture of plasterboard and piz2ster (at the
Applicant’s manufacturing facilities located near Kingscourt) which consist primarily of gypsum.

The Applicant manufactures all its products and materials to a third party registered quality manageivient
system to the international standard ISO 9001. The quality management standard ensures that all quality
related operations are conducted in a controlled manner with the emphasis on achieving the required
standard consistently and working towards continual improvement.

To achieve their goal of continuously improving products and services, and retaining 1ISO 9001 certification,
all employees and sub-contractors play their part. The Company ensures that all employees are fully
conversant with these objectives through an on-going training and education programme.

This means all employees are working consistently to the agreed procedures as set out in the 1ISO 9001 quality
management system and are constantly looking for and sharing ways of improving what they produce and
do. Line management are directly responsible for implementation of the quality management systems.

1.4  Mining History

The existence of the gypsum deposits in the Kingscourt-Carrickmacross area have been known for over a
century. Historical records indicate that extraction began in 1871, when a short-lived open-cast mine at
Knocknacran provided the first recorded gypsum output in the area. Although exploration work proved the
existence of gypsum in other areas, there was no further development of the gypsum deposits until 1920
when an open-cast mine was opened at Ballynaclose, County Meath. This venture was unable to compete
with imported plasters and the mine closed down in 1927. In 1936, the Ballynaclose facility was re-opened
as Gypsum and Bricks Ltd, the plant is now operated by Saint-Gobain Construction Products Ireland Ltd, the
parent company of Saint-Gobain Mining (Ireland) Ltd.

Initial production was from the Ballynaclose open-cast mine, but soon shifted underground to the Lisnaboe
mine. This was succeeded in 1943 by an underground mine at Drumgill. A rising demand for gypsum
necessitated the opening of additional mines at Cormey (1952 to 1961) and Drumgoosat (1958 to 1989).
Exhaustion of reserves resulted in the closure of Drumgill and Drumgoosat in 1989, with production being
replaced by open-cast mining at Knocknacran.

14.1 Knocknacran Open-Cast Mine
The Company's open-cast mine at Knocknacran has been in operation since 1989.

This followed the granting of planning permission by Monaghan County Council in 1984 (Planning Permission
Reg. Ref. No: 83/461) and An Bord Pleanala in July of 1985 (Planning Permission Reg. Ref: PL 18/5/67892),
and subsequent extensions granted by Monaghan County Council in 2007 (Planning Permission Reg. Ref. No:
07/430) and in 2017 (Planning Permission Reg. Ref. No: 17/217).

Gypsum from Knocknacran supplies a plaster and plasterboard factory owned and operated by Saint-Gobain
near Kingscourt, Co. Cavan (the factory itself is located in Ballynaclose, Co. Meath). Both the Irish cement
industry and the Irish agricultural industry are also supplied with gypsum from Knocknacran Open-Cast Mine.
The output of the workings is dependent upon market demand as well as operating requirements. The

Knocknacran West Open-Cast Mine o
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INTRODUCTION 1.0

quality of the extracted gypsum is variable so on-site crushing, blending and homogeriising are employed to
maximise resource recovery, and therefore, the sustainability of the operation.

The proposed Knocknacran West Open-Cast Mine seeks to maintain the supply of gypsum to thée factory site
by replacing the current finite resource at Knocknacran Open-Cast Mine. Once the proposed Knatknacran
West Open-Cast Mine is in operation, the existing Knocknacran Open-Cast Mine will underge-final
restoration.

1.4.2 Drummond Mine

To supplement reserves and efficiently maximise the recovery of gypsum at the Knocknacran Open-Cast
Mine, planning permission was granted for extraction of gypsum from underground in 2004 (the Drummond
Mine, Figure 1.2). The underground mine commenced full production in 2006, and extracts gypsum from the
Lower Gypsum Unit. The existing processing facilities and infrastructure at Knocknacran Processing Plant are
utilised by the underground mine.

Drummond will continue to operate as permitted under Reg. Ref. 03/578 to 2032. The proposed
Knocknacran West Open-Cast Mine will maintain the supply of gypsum following cessation of mining at
Knocknacran Open-Cast Mine.

Knocknacran West Open-Cast Mine o
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INTRODUCTION 1.0

Figure 1.2: Drummond Mine Area (30 September 2021)

Knocknacran West Open-Cast Mine
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1.5 Proposed Development Context

The town of Kingscourt is located ca. 7 km south of the Application Site along the R179, and the town of
Carrickmacross is located ca. 7 km north of the Application Site, also along the R179. The Appiivation Site
lies within the administrative boundary of Monaghan County Council (MCC). The existing topograghy in the
vicinity of the Application Site is undulating in nature and varies in height from approximately 40 t¢-79 m
above OD.

The Application Area is ca. 140.4 ha?, of which the proposed Knocknacran West Open-Cast Mine comprises
ca. 54.3 ha; ca. 24.6 ha comprises the Knocknacran Processing Plant, ca. 8.6 ha will comprise the Community
Sports Complex and ca. 51.5 ha will comprise the restoration area for the existing Knocknacran Open-Cast
Mine, Figure 1.3. Each of these developments is elaborated on in the following sections.

1 The red line area encompasses a small area of the R179 (ca. 1.4 ha) which accounts for the slight discrepancy in total
site area.

Knocknacran West Open-Cast Mine o
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Figure 1.3: Proposed Development Layout
1.5.1  Mine Development
Knocknacran West Open-Cast Mine Location

The proposed Knocknacran West Open-Cast Mine site is located in the townlands of Knocknacran (East &
West) and Drumgoosat, Co. Monaghan (Figure 1.3).

Knocknacran West Open-Cast Mine
and Community Sports Complex
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INTRODUCTION 1.0

The Application Site primarily comprises agricultural lands, overlying underground ndining workings dating
from the 1950s to 1989 (when the mine was closed). The area is subject to ongoirg . monitoring and
management. One residential house and three unoccupied houses and sheds are located within the site in
the townlands of Knocknacran West and Knocknacran East (Figure 1).

The residential house and three unoccupied houses are under the ownership of the Applicant.
Knocknacran Open-Cast Mine Location

The proposed restoration area is located within the townlands of Enagh, Derrynascobe, Knocknacran East
and Drummond and within the existing Knocknacran Open-Cast Mine extraction area, to the south of the
R179 (Figure 1.3

The site is currently part of the existing operational Knocknacran Open-Cast Mine which has planning
permission to 2027.

Knocknacran Processing Plant Location

The existing Knocknacran Processing Plant is located on the existing Knocknacran Open-Cast Mine site to the
south of the R179, in the townlands of Enagh, Derrynaglah, Drummond and Derrynascobe (Figure 1.3).

The processing plant is currently used to process gypsum from the existing Knocknacran Open-Cast Mine and
from the Drummond Mine before it is transported offsite, via truck, to the SGMI factory site in Ballynaclose,
Co. Meath (south of Kingscourt, Co. Cavan) for final processing.

House Locations
1.5.2  Community Sports Complex Development Location

The proposed Community Sports Complex site is located to the south of the R179 and to the immediate west
of the existing Knocknacran Open-Cast Mine site in the townlands of Drummond and Knocknacran West
(Figure 1.3).

Planning permission has been granted under Reg. Ref. 20/365 for the development of a new playing pitch,
goalposts, ballstops, dugouts, pitch fencing, single storey dressing rooms and toilets, parking area,
wastewater treatment system, percolation and attenuation areas, boundary fencing, new entrance onto the
R179 public road, and all associated site works.

The Proposed Development seeks to extend the Community Sports Complex with the construction of a
further two playing pitches (one with perimeter running track) and all-weather pitch, with associated goal
posts, ball stops, dugouts, pitch fencing, flood lighting, new building to Incorporate reception, meeting / club
rooms, sports hall, handball alley, changing rooms and toilets, viewing gallery, part covered grandstand,
additional parking and all associated siteworks at Drummond, Derrynaglah and Knocknacran West,
Carrickmacross, Co. Monaghan.

1.5.3  Rationale for the Mine Development: Knocknacran West Open-Cast Mine, Continuation of
use of Knocknacran Processing Plant and Knocknacran Open-Cast Mine Restoration

SGMI proposes to apply to Monaghan County Council for permission to extract the remaining pillars,
overlying room beam / pillar and previously un-mined areas from both the Upper and the Lower Gypsum

Knocknacran West Open-Cast Mine [»>]
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INTRODUCTION 1.0

Units using open pit mining methods at Knocknacran West. The recovery of gypsut from the historical
underground workings will provide further engineering control over the recent subsidencé events.

It is proposed to continue to use the existing processing facility on the existing Knocknacran Opén-Cast Mine
site for the processing of the extracted gypsum from Knocknacran West Open-Cast Mine via a Cut-and-Cover
Tunnel under the main Carrickmacross to Kingscourt regional road (R179). The Cut-and-Cover Tunnetallows
for access between the two sites without impacting on the local road network. The gypsum wili be
transported by haulage truck and covered conveyor. The tunnel will also be used for the transport of
overburden and interburden (by dump truck) to the Knocknacran open pit mine for use in ongoing
restoration.

Additionally, it is proposed to restore the proposed extraction area of the Knocknacran West Open-Cast Mine
site using overburden and interburden stripped from the site itself.

To enable the development of Knocknacran West Open-Cast Mine (i.e. the extraction of gypsum by open-
cast means) one residential house and three unoccupied houses and sheds will be demolished as they lie
within the footprint of the open-cast area. A relocation plan has been agreed with those effected.

The development at Knocknacran West Open-Cast Mine and continuation of use of Knocknacran Processing
Plant will sustain benefits to the national and local economies through the continuity of sustainable jobs
directly related to the operation as well as indirect benefits through the use of local supplies and services. It
will achieve this by integrating its operation into the overall running of the Knocknacran/Drummond Mines
to provide a sustainable, high quality gypsum feed to the Saint-Gobain owned and operated plasterboard
and building plasters factory south of the town of Kingscourt, Co. Cavan.

The Knocknacran West gypsum deposit is a continuation of the existing gypsum deposit at Knocknacran and
Drummond Mines. As gypsum is a naturally occurring mineral found within the subsurface, the process of
extraction of natural gypsum can only be undertaken through mining methods.

Gypsum is a non-metallic mineral, which is found in rock form and is a valuable commodity in everyday life
as it provides safer working and living environments, aids in the recovery of damaged limbs and enables food
production in areas previously infertile. Due to its unique composition, gypsum offers considerable fire
protection which is why gypsum is widely used in the construction industry to line the walls of houses, offices
and commercial outlets. Gypsum has a wide number of uses including the following:

e Plaster and Plasterboard;

e Cement Manufacture;

e Soil conditioner;

e Pottery, glass and metal moulds;

e Medical casts; and

e Dental plaster moulds.
Gypsum reserves at the existing Knocknacran and Drummond mines are being depleted in line with demand.

A new supply of gypsum is required in the near future to maintain the viability of the Irish gypsum industry
as the existing operations onsite represent the only gypsum operation in the country.
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Non gypsum material (i.e. overburden and interburden, including mudstone and dolefite which are not part
of the gypsum resource) from the proposed Knocknacran West Open-Cast Mine will be &ansported under
the R179 road via truck for use in the ongoing restoration of the existing Knocknacran Tpen-Cast Mine.
Subsequently, the remainder of this material will be used to remediate the Knocknacran West-Open-Cast
Mine. The restoration plan for mining operations envisages the restoration of the Knocknacran @pen-Cast
Mine area to near original ground level (primarily for agricultural use?), and the Knocknacran West-Gpen-
Cast Mine to a biodiverse habitat with native grassland, scrub and woodlands planted around a waterbody
(Figure 1.4).

The restoration plan (CRAMP - Closure Restoration and Aftercare Management Plan) currently in place for
the Knocknacran and Drummond Mines (Appendix 1.2) will be revised to include the Knocknacran West
Open-Cast Mine as part of the IE Licence revision process.

2 Field boundary shapes provided in the restoration plan were informed by considering the historical field boundaries
(pre-mining) and constraints such as the Shirley Estate land holding, the realignment of the R179 in the 1990s, the
existing Community Sports Complex site and the (current) general size of fields in the surrounding area. Field boundaries
are indicative at this stage in the process, and will be agreed with the relevant authorities as part of the final closure
and restoration plan for the site.
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Figure 1.4: Proposed Restoration Plan

Knocknacran West Open-Cast Mine

Page 1-14
and Community Sports Complex age




INTRODUCTION 1.0

&S
Q
1.5.4  Rationale for Development: Community Sports Complex Development@b

<&

The proposed Community Sports Complex is a further development of the existing C%@unity Sports
<

Complex permitted under Reg. Ref.: 20/365. 0
-
There have been discussions with the management of the (former) community sports complex (GAA the

Applicant for a number of years regarding relocating the facilities to a nearby site in advance of the propé)sed
Knocknacran West Open-Cast Mine development. It has been long presented that a relocation of the
community sports complex (from the north side of the R179), to enable the development of the Knocknacran
West Open-Cast Mine, would require a replacement facility.

However, a subsidence event in 2018, beneath the (former) community sports complex created an
immediate need for a new permanent facility to be built in the area, phase 1 of which has been provided
under Reg. Ref.: 20/365. The proposed further development of the Community Sports Complex represents
the delivery of the next phase of the facility, Figure 1.5.

Previously Approved
Car Parking

Overflow Car &
Coach Park Previously
Approved

Grass Pitch

S
©

Warm-Up Area

L.

Figure 1.5: Community Sports Complex - Conceptual Plan
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1.6 EPA Licence

The Knocknacran and Drummond Mines currently operate under an EPA Industrial Emissions Licence (IE
Licence), Reg. Ref. P0519-04. This licence also incorporates the factory site which is located in Cetinty Meath
and which is not part of the Application Site for the Proposed Development presented in this EIAR!

A licence review process will be undertaken to seek an extension to the current licence to incorporate the
proposed open-cast mine into the IE Licence. A pre-application meeting has been held on 16" November
2022.

The initiation of a licence review process to incorporate the mining operations (as outlined in this EIAR)
cannot be undertaken until a valid planning application has been lodged with the Council in respect of the
proposed Mine Development.

Emissions related to the Mine Development are expected to be regulated by the Local Authority during the
construction phase (refer to Chapter 3.0) while activities during the operational phase (refer to Chapter 3.0)
are expected to be regulated by the EPA due to the nature and scale of the activities proposed.

As part of the operational phase of the mine it is presented by SGMI that overburden will be required to be
removed to access the gypsum on the Knocknacran West site. The point at which this would begin is once
the Cut-and-Cover Tunnel is constructed and overburden is then moved from the Knocknacran West site
through the tunnel.

The provisions of section 173A of the Planning and Development Act 2000 (as amended) and section 87(1F)
of the EPA Act 1992 provide details in respect of the interaction between a planning authority and the Agency
in respect of an application for planning permission where an Industrial Emissions (formerly Integrated
Pollution Prevention and Control) Licence is required. Section 99F of the EPA Act that clearly sets out the
demarcation of functions between the EPA and the planning authority/the Board.

1.7 Need for an EIAR

Environmental Impact Assessment (EIA) is a process undertaken for certain types of development. It provides
a means of drawing together the findings from a systematic analysis of the likely significant environmental
effects of a scheme to assist local planning authorities, statutory consultees and other key stakeholders in
their understanding of the impacts arising from the development.

The European Union’s 1985 EIA Directive (85/337/EEC) was amended by Directives 97/11/EC, 2003/35/EC
and 2009/31/EC, and the Directive and its amendments were codified in 2011 by Directive 2011/92/EU. The
current Directive 2014/52/EU amends the 2011 codified Directive but does not replace it.

This amending Directive was transposed into national planning consent procedures in September 2018
through the European Union (Planning and Development) (Environmental Impact Assessment) Regulations
2018 (S.I. No. 296 of 2018).

The Department of Housing, Planning and Local Government (currently the Department of Housing, Local
Government and Heritage) published the following in the draft Guidelines for Planning Authorities and An
Bord Pleandla in relation to carrying out Environmental Impact Assessment, (August 2018):
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“The objective of Directive 2011/92/EU, as amended by Directive 2014/52/EY;,is to ensure a high
level of protection of the environment and human health, through the establishimient of minimum
requirements for environmental impact assessment (EIA), prior to development consent being given,
of public and private developments that are likely to have significant effects on the envifgnment.”

The amended EIA Directive prescribes a range of environmental factors which are used to ofganise
descriptions of the environment and these factors must be addressed in the EIAR. Article 3(1) of’the
amended Directive states that:

“The environmental impact assessment shall identify, describe and assess in an appropriate manner,
in the light of each individual case, the direct and indirect significant effects of a project on the
following factors:

a) population and human health;

b) biodiversity, with particular attention to species and habitats protected under Directive
92/43/EEC and Directive 2009/147/EC;

¢) land, soil, water, air and climate;
d) material assets, cultural heritage and the landscape;
e) the interaction between the factors referred to in points (a) to (d).”

EIA is mandatory for certain types of projects and for other projects that meet or exceed thresholds as set
out in Annexes | and Il of the Directive (and Part 1 and Part 2 of Schedule 5 of the Planning and Development
Regulations 2001, as amended).

A review of the Planning and Development Regulations (as amended) Schedule 5 thresholds (Developments
for the purposes of Part 10), indicates that the proposed mining operations meet the EIA threshold for a
mining project, as it meets the criterion set out under Part 1 of Schedule 5 of the Regulations as follows:

“19. Quarries and open-cast mining where the surface of the site exceeds 25 hectares.”

The mining operations within the Proposed Development also require an EIA as they meet the criterion set
out under Part 2 of Schedule 5 of the Regulations as follows:

“2. c) All extraction of minerals within the meaning of the Minerals Development Acts, 1940 to
1999.”

In the light of these regulations, an EIA is necessary for the mining operations. The Community Sports
Complex in itself is considered sub-threshold, but it has been considered in the EIAR where appropriate.

1.8 Relationship of the EIAR to the Planning Application

The EIAR accompanies the Planning Application for the Proposed Development to Monaghan County Council.
The Planning Application documentation also includes the following:

e Application forms, notices and covering letter;
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e Site Characterisation Reports for welfare facilities; ®b
<
e Letters of consent from third party landowners; Q‘\Z
%
e Plans, drawings and sections; and 7<3

Natura Impact Statement (NIS).

1.9 EIAR Document and Chapter Structure

The findings of the EIA are set out in this EIAR and comprise the following chapters as presented in Table 1.1.
The methodology used within the EIAR is outlined in Chapter 2.0 (Scoping and Methodology). The
responsible parties examining the respective topic areas have also been provided in Table 1.1. The EIAR was
completed by a project team led by SLR, who also prepared a number of the chapters.

A Non-Technical Summary (NTS) accompanies the EIAR and provides a summary of the key findings of the
EIA in non-technical language.

Table 1.1: Knocknacran West Open-Cast Mine and Community Sports Complex development EIAR
Chapter Structure

EIAR Chapter

Chapter Title

Responsibility

1.0 Introduction SLR
2.0
Scope and Methodology SLR
3.0 Project Description SLR
4.0 Alternatives SLR
5.0 .
Population and Human Health SLR
6.0 - .
Biodiversity Nature-Scape
7.0 .
Land, Soils and Geology SLR
8.0 Water Piteau Associates
9.0 .
Climate WSP (formerly known as Golder)
10.0 . .
Air Quality WSP (formerly known as Golder)
11.0 Noise ITPEnergised
12.0 Vibration SLR
13.0 Landscape and Visual Macroworks

Knocknacran West Open-Cast Mine
and Community Sports Complex
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'%\m

<,
14.0 Traffic PMCE 4 M
15.0 . . "{g .
Archaeology and Cultural Heritage Dr. Charles Mount Heritage Seryices
L
-

160 Material Assets SLR 90_-)
17.0 -

) Major Accidents and Disasters WSP (formerly known as Golder)
18.0 Interactions SLR
19.0 Mitigation and Monitoring SLR

1.10 EIA Project Team

The Environmental Impact Assessment Report (EIAR) was completed by a project team led by SLR, who also
prepared a number of the chapters.

The members of the team and their respective inputs are presented in Table 1.2.

In accordance with EIA Directive 2014/52/EU, we confirm that lead specialists involved in the preparation of
the EIAR are fully qualified and competent in their respective field. Each has extensive proven expertise in
the relevant field concerned, thus ensuring that the information provided herein is complete and of high

quality.

Table 1.2: EIA Project Team

Years of

Discipline Specialist Qualifications Accreditations professional
Experience
Introduction; Scope Hannah BSc. (Hons) Environmental | MIT IGI 6+
and Methodology; McGillycuddy Sciences (Geology)
Alternatives; (SLR) MSc. Exploration Geology
Population & Human
Health; Climate;
Vibration; Material
Assets; Interactions
Introduction; Scope Lynn Hassett BSc (Hons) Applied Practitioner Member 16+
and Methodology; (SLR) Ecology of the Institute of
Population & Human MSc Environmental Environmental
Health; Alternatives; Impact Assessment Management and
Climate; Interactions Assessment
Project Description; Barry Balding BA (Mod) Natural Science | PGeo, EuroGeol 30+
Land, Soils and Geology | (SLR) (Geology)
MSc Applied Geophysics
Major Accidents and Kevin BA (Mod) Botany Practitioner Member 8+
Disasters McGillycuddy MSc Environmental of the Institute of
(WSP) Science Environmental

Management and

Assessment
SLR®
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Planning Eamonn Prenter BA (Hons) Joint Corporate Meniber of 34
(Cunnane Geography and History the Irish Planning
Stratton (University of Ulster) Institute
Reynolds) Diploma Town and Corporate Member of
Country Planning (Queens | the Royal Town
University of Belfast) Planning Institute
Masters of Science in
Town and County
Planning (Queens
University Belfast)
Biodiversity Freddy Brookes MSc Aquatic Ecosystem Member of the 15+
(Nature-Scape) Management Chartered Institute of
Ecology and
Environmental
Management
(MCIEEM)
Member of the
Institute of Fisheries
Management (MIFM)
Water Geoff Beale BA (Hons) Lancaster - 40+
(Piteau University
Associates)
Air Quality, Climate Rachel Lansley MSc Environmental Chartered Scientist 12+
(WSP) Monitoring and Analysis, (CSci),
BSc Physical Geography Member of the
Institution of
Environmental
Sciences (IES)
Member of the
Institute of Air Quality
Management (IAQM)
Noise Simon Waddell BSc (Hons.) Environmental | MIOA 12+
(ITPEnergised) Geoscience
PG Dip Acoustics and AMIOA 54
) Noise Control
Gregor Massie
(ITPEnergised) BEng.
MSc
loA Postgraduate Diploma
Cert Competence Env
Noise Measurement
Landscape and Visual Richard Barker MLA, PG Dip Forestry, BA Corporate Member 15+
(Macro Works) Env Irish Landscape
Institute
Traffic Peter Monahan BE, MSc, RSACert, CEng, CEng; FIEI; FConsEl 20+

(PMCE
Consultants)

FIEI, FConsEl

Knocknacran West Open-Cast Mine
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'%\m

Archaeology and Charles Mount M.A. Archaeology MIAI \® 25+
Cultural Heritage (Dr. Charles Ph.D. Archaeology Member of the %(\
Mount Dip. EIA & SEA Discovery Programe‘
Archaeology and | Management ‘(Z/
Cultural Heritage) 07
<O

In addition, the EIA project team has been supported by the following specialists in the preparation

EIAR, Table 1.3, below.

Consultancy & Discipline

SRK Consulting (geotechnical
assessments (of underground

Table 1.3: Supporting Specialist Consultants

Specialist

Qualifications

Accreditations

Years
Professional
Experience

he

of

Neil Marshall MSc DIC, BSc (H CEng, MloM3 40
workings) and vibration el Marsha ¢ DIC, BSc (Hons) ne, Mo years
assessments)

BSc Chemistry &
Biochemistry
MSc Environmental
M t
Tembusu Limited (EPA licence .anagemen.
. Diploma Environmental
support and Mine Closure, Stephen .
. Science - +25 years
Restoration, Aftercare Wheston . . .
Diploma Applied Science
Management Plan) -
(Nutrition)
Diploma Safety and
Health
BSc (Hons) Chartered
O’Donnell Environmental Environmental and Earth | Environmentalist
(ecological survey work to Tom System Science (Applied | Full Member of the
. . , . +10 years
inform baseline for O’Donnell Ecology) Chartered Institute
Biodiversity) MSc Ecological of Ecology and
Assessment Environmental
Full and Chartered
Member of the
Delichon Ecology (ecological Eamonn BSc (Hons) Science Chartered Institute
survey work to inform Delane MSc Environmental of Ecology and +15 years
baseline for Biodiversity) Y Science Environmental
Management
(CIEEM)
Triturus Environmental
PhD candidate, BSc
L- . . . ’ EE B B
imited (aquatic baseline Ross Macklin Applied Ecology, HDip MCIEEM, IFM, BSBI +18 years

reporting for the Corduff
Stream)

GIS, Dip IPM

member

L4 DipArb. Currently

+2 yearsas a

. L . Consultant
Arboriculture Survey work studying 'Accredited Tech member .
. L e . . Arborist and
(for consideration in Paul Holly Training Programme in Arboricultural
- . L. 12 yearsasa
Biodiversity) Urban Tree Association L
Management' Climbing
& ' Arborist
Knocknacran West Open-Cast Mine ) > ]
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Clinical researéh

fellow in psychiatri€

epidemiology and
Dr. Emmet Power youth mental
(Department of Psychiatry, health at the Royal
RCSI University of Medicine College of Surgeons
and Healthcare Service, Dr. Emmet MB BCh BAO MRCPsych in Ireland 7
Beaumont Hospital) Power MCPsychl. Member of the years
specifically has had input into Royal College of
the consideration of the Psychiatrists (UK)
concept of “Solastalgia” Member of the

College of

Psychiatrists of

Ireland

1.10.1 Description of EIAR Study Team’s Background and Experience
SLR Consulting Ireland Limited

SLR Consulting is a leading environmental consultant with a network of 19 offices across Ireland and the UK.
The company was established in 1994 and delivers advice and support on a wide range of strategic and
project-specific issues to a diverse and growing base of business, regulatory and government clients. SLR
specialise in the built environment, industry, infrastructure, mining and minerals, energy and power sectors.

WSP Consulting Ireland Limited (formerly Golder Associates Ireland Limited)

Golder Associates Ireland Limited was acquired by WSP Consulting Ltd. in 2021. WSP Ireland Consulting Ltd.
provides a wide range of integrated services to the Extractive Industry and has been responsible for the
management of site assessments, project due diligence, planning applications, environmental and social
impact assessments, and closure and restoration plans. WSP Ireland Consulting Ltd. provide such services to
local, national, European and international projects.

Piteau Associates

Piteau is an employee-owned, global organization providing a comprehensive range of geotechnical,
hydrogeological and environmental consulting services to the mining, resources, municipal and industrial
sectors worldwide and was established in 1976. Piteau provide world-leading expertise in hydrogeologic
characterisation, open pit and underground mine dewatering, pit slope depressurization and groundwater
resources and are experienced in preparing site wide water balances to design and optimize mine water
management systems and infrastructure.

ITPEnergised

ITPEnergised was formed following the acquisition of ITPE Limited (formerly known as ITPower Consulting
Limited) by Energised Environments Limited. ITPEnergised is the trading name of the merged businesses and
provides a wide range of services to a variety of international clients.

ITPE Limited was originally established in 1981 as part of IT Power, a world leading renewable energy
consultancy firm offering technical, engineering and advisory services to public and private sector clients in
all aspects of sustainable energy. The ITPEnergised team have vast experience providing renewable energy
and climate change consulting on over 2500 small to large scale projects, in more than 150 countries.
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PMCE Consultants

PMCE is an engineering consultancy which focuses on providing expert independent engineering advice in
relation to Road Safety Engineering (Road Safety Audits, Historical Collision Analysis and«Reoad Safety
Inspections), Road Planning & Design and Traffic Analysis & Assessment. PMCE has extensive expgrience in
Traffic Analysis and in preparing Traffic & Transportation Assessments (TTA), including planning appiications
and environmental impact assessments relating to proposed developments, continuation of existing
operations, or for applications for licences in relation to quarry or waste-related sites.

Macro Works

Macro Works is a leading consultancy firm specialising in visual impact analysis and visual impact graphics.
Macro Works has considerable experience in areas such as wind energy developments, civil engineering
projects and the extractive industry. Macro Works has partnered SLR on numerous environmental impact
assessments concerning quarrying and mining related projects. Macro Works hosts a dedicated team of
professionals to fulfil the key roles within their operations, including Landscape and Visual Impact
Assessment, geographic information systems (GIS) and photo-simulation.

Dr. Charles Mount

Dr. Charles Mount is an Archaeologist with more than 30 years’ experience of archaeology, cultural heritage
and project management. He has extensive experience of environmental impact assessment gained over the
last 30 years in a wide range of industries in the private and semi-state sectors including energy, extractive,
waste, water, residential, transport and agri-food. Dr. Mount is a member of the Institute of Archaeologists
of Ireland and the Discovery Programme. He is a graduate of University College Dublin with an M.A, and
Ph.D. in Archaeology and has completed the UCD Diploma course in EIA and SEA Management.

Tembusu Limited

Stephen Wheston was the environmental manager at the Lisheen Mine, Co. Tipperary and currently operates
Tembusu Limited. The former Lisheen Mine is currently one of only two mines in Ireland which have
undergone mine opening, operation and closure under the current Irish regulatory regime (including through
the EPA licencing process). He has over 25 years of environmental mining experience and remains involved
in the oversight of the CRAMP for the Lisheen Mine.

SRK Consulting UK Limited

SRK is an independent, international consultancy providing focused advice and solutions to clients, mainly in
the earth and water resource industries. For mining projects, SRK offer services from exploration to mine
closure. SRK’s specialists work on due diligences, technical studies, mine waste and water management,
permitting, and mine rehabilitation. SRK’s geotechnical professionals have extensive experience in designing
and operating stable underground mine workings, pit slopes, tunnels, road cuttings, and tailings dams. SRK
provide clear, comprehensive design options and assessing their associated time- and mining-related risks.

Among SRK’s clients are many of the world’s major, medium-sized, and junior metal and industrial mining
houses, exploration companies, financial institutions, EPCM firms, and government departments.

O’Donnell Environmental Limited
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O’Donnell Environmental Ltd. is an independent ecological consultancy based in{Cork City, operating
nationwide. O’Donnell Environmental is a Chartered Institute of Ecology and Environmefital Management
(CIEEM) Registered Practice which demonstrates their commitment to achieving the highest professional and
best outcomes for both their Clients and for biodiversity.

Holly Arboriculture

Paul Holly, studied at the Merrist Wood College, Surrey, and holds a L4 Diploma in Arboriculture. Following
a PLC in Horticulture from Colaiste Stiofain Naofa, Paul has been working in the arboricultural industry since
2005. He has extensive practical experience working in Australia, the US, and Ireland.

Paul’s goal is to provide professional opinions on trees to ensure that existing trees are taken into
consideration in development plans and throughout the development process. Paul aims to find a balance —
between the practicality of development and the protection of key arboricultural features. The protection of
these features not only sees the preservation of nature but also contributes greatly to the value of
development and property.

Delichon Ecology

Eamonn Delaney of Delichon Ecology is a Full and Chartered member of Chartered Institute of Ecology and
Environmental Management (CIEEM). Eamonn has experience in ecological consultancy and routinely
undertakes a range of field surveys including bird surveys (vantage point and walked transect surveys) habitat
surveys, botanical surveys and invasive species surveys. Recent and ongoing project involvement include
assessments for planning applications culminating in Environmental Impact Assessments (EIA), Ecological
Impact Assessments (EclA) & Appropriate Assessments (AA) for windfarms, greenways, flood relief schemes,
pedestrian and cycle routes, road schemes and water infrastructure projects.

Triturus Environmental Limited

Triturus Environmental Ltd. ecological consultancy based in Cork City. Triturus Environmental Ltd. specialise
in aquatic ecology and are experienced in undertaking fisheries assessments, baseline aquatic assessments,
site surveys, river Q sampling and aquatic impact assessments.

Dr. Emmet Power

Dr. Emmet Power is currently employed as a clinical research fellow in psychiatric epidemiology and youth
mental health at the Royal College of Surgeons in Ireland, primarily undertaking research on modifiable risk
factors for mental disorders amongst young people.

He has extensively published in national and international peer reviewed publications and presented his work
at national and international academic meetings in academic discipline areas of population health,
neuroscience, youth mental health and psychiatry. The areas of interest that he publishes in, include climate
change & mental health, biomarkers of stress, unemployment, marginalization, substance use, childhood
trauma, and substance use disorder, risk factors for psychosis, mental health service development for young
people and risk behaviours in adolescence. He is a member of the Royal College of Psychiatrists (UK), and
also a member of the College of Psychiatrists of Ireland.
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APPENDIX 1.1

Saint-Gobain Group Integrated Report 2021

Knocknacran West Open-Cast Mine Q
and Community Sports Complex SLR



INTRODUCTION 1.0

Knocknacran West Open-Cast Mine Q
and Community Sports Complex SLR



SAINT-GOBAIN



The Stavros Niarchos Foundation Cultural Center in Athens is a sustainable
urban complex, located in one of Athens’ largest green areas. It offers

an array of educational, cultural and sporting events and activities, redefining
the very concept of public space. Restoring the Stavros Niarchos Park’s former
connections with sea and city, the project features new facilities for the National
Library and the National Opera. Rigips solutions and Saint-Gobain glazing
contributed to a LEED certification.
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PIERRE-ANDRE DE CHALENDAR

Chairman of the Board
of Directors of Saint-Gobain

More than ever, Saint-Gobain proved its
ability to reinvent and surpass itself in 2021.
A successful transformation, its financial
results, as well as its commitments

and progress in ESG (environment, social
and governance) matters are proof of this.
Transparency, fluidity and the quality

of exchanges among the Group’s
governance bodies are also essential
factors in achieving our growth objectives.

With this second edition of its integrated
report, Saint-Gobain is pursuing its efforts
to promote ever more transparent
communication with regard to its model.

In a context marked by greater geopolitical
and economic uncertainty, the Group is all
the more determined to play a strategic
role in the creation of a circular economy
and a decarbonized, safer and fairer world.
This responsibility extends to both the
sectors in which we operate and society

as a whole. This is why we want to continue
to share, as clearly as possible, how

we create shared value with all our
stakeholders.

Saint-Gobain had a remarkable year in all
respects, posting record-setting financial
results and pursuing our corporate social
responsibility objectives in a methodical
and disciplined manner. The first year

of the “Grow & Impact strategic” plan
proved the relevance of our model in terms
of growth and profitability. Our solution-
based approach sets us apart and enables
us to meet the expectations of the
construction and renovation markets,

as well as the industry’s decarbonization
challenge. The dynamic management of
our business profile, through the disposal
of the most under-performing assets

and the pursuit of value-creating
acquisitions, enabled us to strengthen
the Group and establish its status as

the worldwide leader in light and
sustainable construction, improving

the daily lives of everyone thanks to its
high performance solutions.

BENOIT BAZIN
Chief Executive Officer of Saint-Gobain

Our development trajectory is driven

by global trends - as regards the climate,
resources, urbanization, digitalization
and lifestyles - which represent both
challenges and opportunities in equal
measure; in a context of renewed tensions,
we are confident in our ability to achieve
both profitable and sustainable growth.
Our positioning and our solutions, our
potential for innovation, and the quality
and diversity of our talent are the keys,
in the medium and long term.

EDITORIAL

2021/2022 INTEGRATED ANNUAL REPORT « SAINT-GOBAIN * 1



il
ol

Y

PHLA+ is the first § ‘l ;
“Certified Passive House” M il 1
built in Los Angeles.

The project, developed with

the help of CertainTeed, combines
comfort with very low energy
consumption, while ensuring

high indoor air quality.

Al
P

GROUP OVERVIEW

SAINT-GOBAIN,
A UNIQUE MODEL
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HIGHLIGHTS

OF 2021

Saint-Gobain once again
obtains “Top Employer

Global” global certification.
Only 16 companies worldwide

have received this label,
awarded by the Top
Employers Institute.

Saint-Gobain concludes
an energy purchase
agreement in the United
States for a period of

12 years with Invenergy.
Involving 120 megawatts,
this agreement is the
largest signed by the
Group in renewable
energies to date and is
a key step towards
achieving carbon
neutrality by 2050.

FEBRUARY MARCH APRIL

Saint-Gobain signs

an agreement to acquire
Chryso, a leading global
player in the construction
chemicals market, offering
innovative solutions.

The Group announces

an investment of
approximately €25 million
in its plasterboard plant
in Fredrikstad in Norway,
to make it the world’s
first carbon neutral
plasterboard plant in

the world.

of Directors.

Benoit Bazin succeeds
Pierre-André de Chalendar
as Group Chief Executive
Officer, the latter remaining
Chairman of the Board

SEPTEMBER

The Group announces
that it has completed
the acquisition
of Panofrance.

GROUP OVERVIEW

Saint-Gobain ﬁ?
announces its decision
to invest more
than $400 million
over the next four years
to increase roofing,
insulation and plaster
production capacities
at four production sites
in the United States.

OCTOBER NOVEMBER DECEMBER

Saint-Gobain announces
that it has concluded

an agreement whereby
Saint-Gobain will

acquire all GCP Applied
Technologies shares.

This acquisition is a
decisive step to establish
the Group as a world

Saint-Gobain announces
that it has sold the French
company Aurys, which
specializes in the shaping
and processing of flat glass.

The Board of Directors
decides to separate

the functions of Chairman
and Chief Executive Officer
of the Group.

Saint-Gobain inaugurates
in Eindhoven the first
individual house in

the world made entirely
of three-dimensional
printed concrete.

The Group, through

its Dutch subsidiary
Saint-Gobain Weber
Beamix, developed
special high-tech mortars

The Group announces
that it has completed
the sale of Lapeyre

to Mutares, a company
listed on the Frankfurt
Stock Exchange.

Saint-Gobain signs

an agreement to acquire
IMPAC, a leading player

in the construction chemicals
market in Mexico.

The Group announces
exceptional results with a
record-setting free cash flow
for 2020 as well as a record-
setting operating margin
and recurring net income that can be used in 3D
for the second half of 2020. printing and designed
L the printing technique
in collaboration with
Witteveen + Bos,

a consulting and
engineering company.

Saint-Gobain holds a meeting
for investors and analysts,
which addresses the Group’s
strategy and its objectives leader in construction
for the 2021-2025 period. chemicals.

On this occasion, the Group —

launches its “Grow & Impact”

strategic plan.

GROWs
IMPACT
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SAINT-GOBAIN
AT A GLANCE
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HUMAN RESOURCES

166,000

EMPLOYEES

=€442 bn

CO:2 EMISSIONS

-23%

REDUCTION
FROM 2017 TO 2021*

WITHDRAWALS AVOIDED

9.952 mt

OF NON-EXTRACTED
VIRGIN RAW MATERIALS

RESPONSIBLE PURCHASING

100«

OF PURCHASES
COVERED BY THE
SUPPLIERS’ CHARTER**

*on scopes Tand 2
** for trade purchases in Europe

88%

OF EMPLOYEE VERED
BY “CARE BY SAINT-GOBAIN”

PRODUCTION

800 NG

INDUSTRIAL SITES
AROUND THE WORLD

INNOVATION

+400

PATENTS FILED
EACH YEAR

3,600

RESEARCHERS

START-UP

50

AGREEMENTS SIGNED IN 2021
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GROUP ACTIVITIES

NEW CONSTRUCTION
AND RENOVATION

Saint-Gobain provides construction and renovation solutions for both
individual houses and collective buildings. These solutions meet

the needs of professional and private customers both in terms of building
interiors and the distribution of spaces (notably with partition systems,
thanks to brands such as Placo®) and building envelope (with light
facade systems or cutting-edge glass solutions, thanks to brands

such as Saint-Gobain, Weber, Isover and CertainTeed, the leader in

the North American market).

The Group’s solutions also include recycling services to recover waste
on construction sites (notably to supply Saint-Gobain’s industrial
manufacturing processes), or services dedicated to professionals

and individuals (with programs such as Solu+ or La Maison Saint-Gobain
in France). The Group’s strong presence throughout the construction
value chain, thanks notably to its retail chains - such as Point.P and
Cedeo in France and Optimera and Dahl in the Nordic countries - enables
it to roll out an unparalleled range of solutions for hundreds of thousands
of craftsmen, and to play a leading role in Europe’s fast-growing
renovation markets.

Saint-Gobain’s advanced expertise in the field of innovative materials
also enables architects to design iconic buildings with original
and innovative shapes.

BUSINESS EXPERTISE

INDUSTRY
DECARBONIZATION

For its customers in mobility markets, Saint-Gobain produces alazing
that provides daily safety and comfort for motorists, but ais@

for the aeronautical and rail sectors, the maritime sector and

industrial vehicles. The Group also offers solutions to improve the
performance of electric vehicles (energy efficiency, well-being, satety.
and connectivity); distributes replacement automotive glazing on

the independent market; designs and supplies bearings and tolerance
rings. Saint-Gobain also offers high-performance technological solutions
such as airborne and ground radomes.

For all its industrial customers, and notably for the construction industry,
Saint-Gobain draws on its technological competencies (materials
science, formulation, design of glass applications, ceramics, abrasive
solutions, performance polymers and fiberglass) and its expertise in
multiple cutting-edge applications that use the particular properties

of its materials (resistance to high temperatures, abrasion, chemical
stability, surface properties, etc.).

Many solutions are co-developed with customers, notably in high-
performance plastics and refractories for metallurgy or the glass
industry.

GLAZING + CEILINGS « CONSTRUCTION CHEMICALS -+ DISTRIBUTION « CONSTRUCTION INDUSTRY AND INFRASTRUCTURE
CERAMICS * GYPSUM - INSULATION -« EXTERIOR PRODUCTS -+ PIPE « SURFACE SOLUTIONS
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THE VALUE CHAIN EE—

The value chain corresponds to all interconnected activities, each of which develops value for Saint-Gobain

by integrating upstream (suppliers) and downstream (customers and other relevant stakeholders). 6>

The synergies between the Group’s various activities (from resource extraction to distribution, L

the production of materials and systems and the provision of services), the complementarity of its offers, 6\
its solution-oriented approach and its scope - both global and local - constitute a complete chain O,

of activities linked by the massive use of data and make up an industrial, logistical and human * j
clockwork mechanism on a global scale. NG ‘Z/

Saint-Gobain's
industrial
products

Non-renewable
raw materials

Products and
components

FACTORIES c
. - . ESS'NG

DISTRIBUTION SITES EXTRACTION SITES el

Recycled
raw materials

+ ¥

Byproducts
of construction
sites

Construction
materials S

Prefabricated
construction
materials

A

points

— Incoming flows
TS — Outgoing flows
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THE FUNDAMENTALS
OF THE GROUP’S IDENTITY

MAKING
THE WORLD
A BETTER
HOME

PURPOSE

Saint-Gobain’s purpose, “Making the World a Better Home”, is
the result of a process conducted with its stakeholders: nearly
15,000 internal contributions, more than 600 workshops around
the world, and contributions from external stakeholders such

as investors, associations, partners and opinion leaders.

With this purpose, the Group took on its ambition to improve
everyone’s lives by making the planet a fairer, more harmonious
and sustainable living space.

Through its business model generally and its solutions in
particular, Saint-Gobain has a tangible impact on the life of each
individual, their environment and their way of working, caring

for themselves and getting around. The Group’s purpose is the
link between the infinitely small unit of each person’s living space
and the infinitely large one of our shared home: the planet.

8 + SAINT-GOBAIN « 2021/2022 INTEGRATED ANNUAL REPORT
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CODE OF ETHICS: ¢,
PRINCIPLES 7/

OF CONDUCT <
AND ACTION o

Through its purpose, the Group bases its development
on strong values embodied in nine Principles of Conduct
and Action, which constitute a true code of ethics.
Formalized in 2003, translated into 31 languages,

and distributed to all employees, these principles
constitute an ethical reference applicable in action.

They are a condition of belonging to Saint-Gobain.

5 principles of conduct:
» Professional commitment

« Respect for others

« Integrity

« Loyalty

« Solidarity

4 principles of action:

« Respect for the law

« Caring for the environment

« Respect for health and safety at work
« Respect for employee rights



HEALTH, SAFETY,

OPERATIONAL

PERFORMANCE

By committing to protect health
and promote well-being,
Saint-Gobain affirms its desire

to take action to maximize

its positive impact and avoid or
minimize any potential negative
footprint related to its activity.
With regard to its employees,
this involves promoting a healthy
working environment and taking
action to protect their health.
With regard to customers and end
users, this involves, in particular,
ensuring the safe use of its
solutions. With regard to local
residents and communities around
the Group’s sites, this involves
complying with applicable
regulations and striving to go
beyond them, collaborating

with local public health agencies,
or participating in the social
development of communities.

Saint-Gobain also places
operational excellence at the heart
of its model, by cultivating an
ever-greater proximity to its
customers. The Group thus rolls
out its “Solutions for Growth”
program, analyzes all the products
and services offered by the Group,
and quantifies and qualifies their
ability to provide its customers
with performance benefits

and to contribute to sustainable
development (see page 30).

The Group also targets industrial
excellence, based on a continuous
improvement of its processes

in order to optimize their
performance while protecting

the environment.

GROUP OVERVIEW

FINANCIAL AND STOCK

PERFORMANCE

The record results achieved in 2021
confirmed that the Group has entered into
a new trajectory in terms of performance:
above-market sales growth, historic results
and margin, high levels of free cash flow
and strong value creation for shareholders
as a result of rigorous capital allocation
(see page 27).

c44.2¢:

OPERATING
INCOME

-5 Bn

FREE CASH-FLOW
¢2.95n

€6-2 Bn

RECURRING
NET INCOME
¢2.8¢n

N

€

The Group set new annual avéragg financial
targets for the 2021-2025 period:

e accelerating income and cash generation,
with organic sales growth of between
+3% and +5%, an operating margin
of between 9% and 11%, and a free cash
flow conversion rate of over 50%;

e sustained discipline in capital allocation,
with a return on invested capital (ROCE)
of between 12% and 15%, and a “net debt
to EBITDA” ratio of between 1.5 and 2;

e attractive shareholder return policy,
with an annual dividend payout of between
30% and 50% of recurring net income,
paid in cash, and a share buyback program
amounting to €2 billion for the 2021-
2025 period, equivalent to over 30 million
net shares bought back on the basis
of the recent Saint-Gobain share price.
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GOVERNANCE
BODIES

BOARD OF DIRECTO RS Pierre-André [ N | it Bazin [ N |
de Chalendar C ﬁecut/ve Officer
i i : Chairman of the Board of Co ie de
At January 1, 2022, the Board of Directors was composed of the following members: of Directors of Compagnie Samt_g@ Director

de Saint-Gobain

o8

Jean-Francois Cirelli I B Lydie Cortes B B Ssibylle Daunis B B Lina Ghotmeh BEZE 1édaGomesYell EEISEE  Anne-Marie Idrac BB Pamela Knapp ==

Independent Director, Employee Director, Director representing Independent Independent Director, Independent Director, Independent Director,
member of the Nomination member of the Nomination employee shareholders Director member of the Audit Chairman of the Nomination Chairman of the Audit
and Remuneration and Remuneration and Risk Committee and Remuneration and Risk Committee
Committee Committee Committee, Member

of the Corporate Social
Responsibility Committee

Agnés Lemarchand || I Dominique Leroy Il Gilles Schnepp Jean-Dominique I B Philippe Thibaudet | W Secretary of the Board

Independent Director, Independent Director, Director, member Senard Employee Director, member of Dirt ector s of 'Compagn/'e
Chairwoman of the Corporate ~ member of the Nomination of the Audit and Risk Lead Independent Director, of the Corporate Social de Saint-Gobain:

Social Responsibility and Remuneration Committee Member of the Corporate Responsibility Committee Antoine Vignial in
Committee, Member of the Committee Social Responsibility

Audit and Risk Committee Committee Corporate Secretary
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GROUP OVERVIEW

THE EXECUTIVE COMMITTEE

At January 1, 2022, the Executive Committee was composed of the following members:

4

Benoit Bazin BB NoémieChocat W B[ e] Patrick Dupin B B Thierry Fournier B B Javier Gimeno == Cordula Gudduschat H=m
Chief Executive Officer Vice-President, Senior Vice-President, Senior Vice-President, Senior Vice-President, Vice-President, Marketing
Corporate Strategy CEO of the Northern Europe CEO of the Southern Europe, CEO of the Latin America and Development
Region Middle East, Africa Region Region

Anne Hardy E= Benoit d’lribarne B 1 David Molho H BH= Claire Pedini B B Laurence Pernot B 1 Mark Rayfield

Chief Innovation Officer Senior Vice-President, CEO of High Performance Senior Vice-President, Vice-President, Senior Vice-President,
Technology and Industrial Solutions Human Resources Communications CEO of the North America
Performance and Corporate Social Region

Responsibility

Santhanam B. : Ursula == Sreedhar N. === Antoine Vignial [ N |
CEO of the Asia-Pacific Soritsch-Renier Chief Financial Officer Corporate Secretary
and India Region Chief Digital and Information

Officer
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The pursuit of lightness is

at the heart of decarbonization.
Whether as regards plasterboard,
glazing or insulation, the R&D
departments work to reduce

the density of materials and

their carbon footprint. Compared
to traditional systems, lightweight
construction also provides

more flexibility and modularity.

SAINT-GOBAIN AND ITS ECOSYSTEM

THE WORLD IN WHICH
THE GROUP OPERATES
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40% |

of CO, emissions
worldwide come from
the construction sector.

A CHALLENGE FOR HUMANITY
AS A WHOLE

The drastic reduction of CO; emissions
is at the heart of the global fight
against climate change, but the
current momentum is far from
satisfactory, given GHG (greenhouse
gas) emissions reached record

levels in 2019. To change things,
decarbonization of the economy

will be key.

CONSTRUCTION,
A VITAL SECTOR

The construction sector plays a

key role in this fight, insofar as
construction accounts for nearly
40% of CO, emissions worldwide.
This issue concerns both construction
operations and existing buildings,
two-thirds of which will still exist and
will continue to emit carbon in 2040.
Therefore, a “truly systemic”
transformation is necessary, in

order to bring about profound

and immediate changes across

the entire sector.

SAINT-GOBAIN,
A KEY PLAYER IN GLOBAL
TRANSFORMATION

Saint-Gobain, through its unique
position in the value chain and

its unique portfolio of innovative
solutions, contributes to meeting

the decarbonization challenge.

The solutions sold by the Group in one
year made it possible (as measured

in 2020) to reduce CO; emissions

by nearly 1,300 million tons over

their entire life cycle - thus far
exceeding the Group’s total carbon
footprint - by improving the energy
efficiency of buildings and by avoiding
emissions through light construction

-
o

CLIMATE
CHANGE

techniques. Saint-Gobain also plays

a key role by contributing to the
mobilization of the entire value chain
of the construction sector in the
pursuit of a common decarbonization
objective. The Group is also working
to reduce the impact of its own
operations in terms of GHG emissions,
notably by continuously improving
the efficiency of its processes and
transforming its industrial facilities.
Saint-Gobain is thus investing

€25 million in Norway to make

its Fredrikstad plant the world’s first
carbon-neutral plasterboard plant.

2021/2022 INTEGRATED ANNUAL REPORT ¢ SAINT-GOBAIN * 13



DEMOGRAPHICS
AND URBANIZATION

CONSTANT LONG-TERM
TRENDS

The figures speak for themselves:
nearly 10 billion people will live on
Earth in 2050, compared to 7.8 billion
today. Nearly 70% of the world’s
population will be living in cities

by the same date, representing

more than 2 billion additional urban
dwellers, mainly concentrated

in emerging countries.

These underlying trends are unlikely
to reverse and present a number of
complex challenges for cities. These
include developing resilience to the

14 - SAINT-GOBAIN ¢ 2021/2022 INTEGRATED ANNUAL REPORT

consequences of climate change,
notably extreme weather events;
providing decent housing for all;
meeting the comfort needs of
emerging social classes; ensuring
efficient waste treatment; limiting
the use of natural resources

and improving energy efficiency.

To address these challenges, we
must accelerate the transformation
of the construction sector, with

a change in construction methods
(from the very structure of buildings
to the technologies used in
construction operations) and

a massive investment in the

renovation of the existing real
estate portfolio, an objective taken
head-on by the public authorities,
notably in developed countries.

In the same vein, mobility is
reinventing itself at a sustained pace,
with significant investments in

the development of efficient and
comfortable public transport networks,
and a revolution of the private car
sector under the effect of regulatory
changes, with a rapid electrification

of vehicle fleets.

%

of energy aﬁéﬂ&)‘ural

resources cons ion
worldwide concerﬁ%/ities.

b

SOLUTIONS TO MEET THE
CHALLENGE OF
THE REINVENTION OF CITIES

Continued urbanization provides major
growth opportunities for Saint-Gobain
and underlines its responsibility

to have a positive impact.

The Group has a central role to play
in meeting the needs of both
affordable and sustainable
construction, so that everyone can
benefit from decent housing. It also
contributes to the development

of new, smarter and more sustainable
mobility solutions.



planets Earth would be necessary

to meet the current demand for
resources without exceeding their
capacity for natural regeneration.

A CHALLENGE:
LIMITING WITHDRAWALS

The pressure on natural resources

is growing strongly, thus generating
an increasingly pronounced gap
between needs and available
resources. Here too, buildings play a
key role, accounting for 40% of global
energy consumption, but also 12%

of drinking water consumption, 38%
of GHG emissions, and 40% of solid
waste production.

The consumption of natural resources
has tripled over the last 50 years.
Fresh water, an essential and scarce
resource (only 0.5% of terrestrial

water is usable and available

for consumption) is a representative
example of this trend: necessary

for cities, agriculture and industry,
as well as for energy production,

its volume is continuously decreasing.

It is estimated that 5 billion people
will suffer from insufficient access
to water by 2050, i.e. more than half
of the world’s population.

The challenge has therefore been
clearly identified: to systematically
promote circularity, in other words
gradually ban linear flows, equally
for renovation, for new construction
and for industry.

This objective is achievable, not only
for products and materials such as
glass or gypsum, which can be recycled
indefinitely in a closed loop, but also
for all solutions provided on the market.

SAINT-GOBAIN,
A COMMITTED PLAYER
FOSTERING CIRCULARITY

Thanks to its solutions for construction
and industry, but also through the
improvement of its own processes,
Saint-Gobain can and must respond

to this challenge. This requires

an acceleration of the transition

to a circular economy, by taking

SCARCITY OF NATURAL

SAINT-GOBAIN AND ITS ECOSYSTEM

RESOURCES

into account the entire life cycle

of its products and solutions, in order
to limit their consumption of natural
resources, extend their lifespan

and promote their recycling in order
to reduce the production of non-
recovered waste. The objective here
is to make the entire value chain
virtuous, by favoring circular flows
(see pages 42-43).
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A CONTINUING TREND

Digitalization continues to strongly
influence the evolution of all sectors
in which Saint-Gobain is present,
through the widespread use of data,
from its collection (thanks to multiple
points of contact) to its analysis.

In distribution, the expansion

of e-commerce has been further
accelerated by the health crisis.

The priority challenge today is taking
into account, comprehensively, the user
experience and its personalization,

to create a direct and privileged link
between brands and their customers,
whether they are individuals or
craftsmen. In industry, digital
technology is changing organizational
and production processes and
methods. Real-time data acquisition
and control systems, automation,

16 + SAINT-GOBAIN ¢ 2021/2022 INTEGRATED ANNUAL REPORT

augmented operators and the
interconnection of industrial tools
create an ever-increasing volume

of information. Once analyzed, data
contributes to progress in terms

of productivity, agility, production
customization, but also of
environmental footprint. In the
construction sector, digital technology
is transforming the entire value chain
of construction and renovation.
Upstream, building design is increasingly
based on digital models, offering an
integrated vision of the building during
all stages of its life cycle through a
“digital twin”; on construction sites, 3D
scanning and photogrammetry provide
a new understanding of reality. With
regard to construction itself, digital
technology enables new operating
methods such as prefabrication,
modular construction and 3D printing.

Downstream, wireless monitoring,
the interconnection of equipment
and home automation also contribute
to increasing the comfort of habitat,
optimizing the energy consumption
of buildings, and improving their
safety. In transport infrastructures
and high-rise buildings, the mass
collection of real-time data also allows
precise monitoring of the long-term
behavior of structures, conducting
predictive analysis, and in fine
optimizing maintenance and better
preventing accidents, which in turn
contributes to a better management
of the building portfolio throughout
its life cycle.

<&

%y than

15%

of retail sales in nited States
are now made onli%j

b

A DRIVER
FOR TRANSFORMATION
AND PERFORMANCE

For Saint-Gobain, digitalization is a
source of progress and performance
improvement, but also a tool for the
decarbonization of its industrial
processes. It is a substantive issue
affecting all of the Group’s activities,
which has major impacts on customer
relations, on recruitment and training,
on the innovation process, on market
positioning and on social and
environmental responsibility.



90%

of people’s time
(in Western countries)
is spent indoors.

CHANGING EXPECTATIONS

The generalization of work from
home, following successive lockdowns,
blurs the boundaries between the
private space and the professional
environment, redefines expectations
regarding residential buildings, and
fuels the expansion trend in the
housing renovation market. Beyond
places themselves, the entire
relationship with work is being
questioned, due to the digitalization
of work tools, but also to the
increase in geographical mobility,
societal changes such as changing
family structures, the arrival of new
generations on the job market, or
workers’ demands for a better work-
life balance. In terms of building uses,
this is part of a desire for a better
quality of life: beyond thermal and
acoustic comfort, it is also about visual
comfort, by maximizing access to

natural light, and about air quality, by
maintaining a ventilated environment
free of polluting substances.

All mega-trends affecting habitat
require more modular and scalable
buildings, in order to facilitate
changing building uses and thus

to more easily move from office use
to residential use, and vice versa,
but also ensure their ability to adapt
to changing expectations, such

as home care needs for the elderly.

Changing lifestyles also have
significant impacts on mobility.
Globalization and improving living
standards worldwide have led to an
increase in the mobility of individuals,
despite the restrictions brought
about by a crisis such as the Covid-19
pandemic. The demand for
decarbonization and the densification
of residential centers are also leading

to the transformation of public
transport networks, with a view

to strengthening them and making
them more efficient and
environmentally friendly.

With regard to individual vehicles,
the transition is now fully underway
towards models that emit less GHGs,
are more energy-efficient and cleaner,
are more comfortable, and are able
to interact in real time with other
vehicles and with the environment
as a whole. In addition to this
technological revolution, in some
countries we are seeing an evolution
in the way the car is represented in
the minds of consumers, and as a
result, there is a growing preference
for use rather than possession.

This underlying trend, which is part
of a wider social movement, has very
strong impacts in terms of vehicle
design.

SAINT-GOBAIN AND ITS ECOSYSTEM

2.
CH GING
LIFESTYLES

A DRIVER OF CHANGE

IN THE NEW CONSTRUCTION,
RENOVATION AND INDUSTRY
MARKETS

For Saint-Gobain, changing lifestyles
are both an incentive to closely
monitor changes in the expectations
of its stakeholders, notably its
customers, through close proximity,
and a major lever to transform
industry, construction and distribution.
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IMPACTS, RISKS AND OPPORTUNITIES

A
S
OQL

S

« Solutions for energy efficiency
in buildings: renovation and
new construction

« Solutions for sustainable mobility

* Innovation for “low carbon”
processes and products

« Citizen mobilization for the
climate in many countries:
positive effect on the reputation
and talent-attraction
of committed companies

-

* New housing needs

~

« Light construction solutions,
prefabrication and solution
performance

« Sustainable mobility solutions

* Waste collection channels
for recycling

« Circular economy: waste
collection and recycling

« Solutions integrating the
end-of-life of products,
including deconstruction

 Innovation for new product

formulations and adaptation
of industrial processes

~

-

* Optimization of industrial
processes and supply chains

» Customer experience
and new services

* E-commerce and distribution

~

- A
. Corﬁ& le housing needs

« Local o g/ ation capable

of capturin ?’)ages in local

needs

* Modularity of hou%)
construction and re Wn

»» OPPORTUNITIES

\ 4 \ 4 \ 4 v v
CLIMATE CHANGE DEMOGRAPHICS AND URBANIZATION SCARCITY OF RESOURCES DIGITALIZATION CHANGING LIFESTYLES
A A A A A

¢ Increase in extreme
weather events

* Cost and availability of energy
and raw materials

RISKS 4«

* Changes in regulations and cost
of complying with them

¢ Reputational risk if commitments
are not met

N J

* Increased pollution
and waste

* Expansion of slums
* Growing inequalities

* Health risks and costs
of health services

« Cost and availability
of raw materials

* Changes in supply chains
 Loss of biodiversity

« Limited access to water,
including drinking water
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* Cybersecurity and data
protection

* Legal risks related to
compliance with data
protection regulations

« Adaptation of employees’ skills

* Integration of new
technologies in the commercial
offering

\_

* Risks relating to recruitment
due to the difficulty of
adapting certain businesses
to new working methods
(work from home)

* Labor shortages in the building
and construction professions




SAINT-GOBAIN AND ITS ECOSYSTEM

IDENTIFYING OPPORTUNITIES AND RISKS RELATED
TO ENVIRONMENTAL, SOCIAL AND SOCIETAL, LABOR
AND SOCIETAL CHALLENGES: SAINT-GOBAIN’S APPROACH

In addition to the opportunities and risks related to megatrends, Saint-Gobain
carried out a study on the risks and opportunities related to CSR (corporate

social responsibility) issues. This analysis took into account the expectations
of its stakeholders.

The analysis methodology made it possible to measure the impact, criticality
and level of control of each risk and each opportunity. It was based on the

methodology used by the internal control and audit teams but was adapted
to non-financial topics.

Thus, nine main topics were identified,
representing both opportunities and risks:

vy
AR

2D
(00000

DIVERSITY ENERGY EFFICIENCY BUSINESS ETHICS MANAGEMENT OF SKILLS Each pillar of the CSR
AND CARBON INTENSITY AND TALENTS roadmap includes action
OF OPERATIONS

plans to manage risks
and seize opportunities
in relation to these topics.

)

RESPONSIBLE SUPPLY INTEGRATION OF RECYCLED ENERGY AND CARBON EFFICIENCY HEALTH AND SAFETY
CHAIN MANAGEMENT MATERIALS IN PRODUCTS OF GOODS AND SERVICES AT WORK

PRODUCT SAFETY
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SAINT-GOBAIN
AND ITS STAKEHOLDERS

SAINT-GOBAIN TAKES
INTO ACCOUNT

THE INTERESTS OF ALL ITS
STAKEHOLDERS

IN DEFINING ITS LONG-
TERM STRATEGY.

The first step is to build dialogue,
but also to ensure that this
dialogue is transparent and based
on mutual trust. Factors such as
the size of the Group, its global
dimension and the variety of its
business lines mean that dialogue
must, above all, be organized

in a decentralized manner,

with each operational entity
being responsible for conducting
it within its own scope.

Saint-Gobain has mapped

its ecosystem by identifying
and grouping its stakeholders
by category, and by listing the
methods by which dialogue

is conducted on a daily basis.

Customers (including specifiers,
order givers, end users),
suppliers

Continuous meetings ¢ Publications
and magazines ¢« Company websites « Forums
and trade fairs « Publication of training manuals
on energy efficiency and the environment
* Charter of recommendations promoting
the insulation of existing buildings ¢ Participation
in associations or groups ¢ Training for
customers and end-users ¢ Suppliers’ Charter
» Action plans to follow up on the responsible
purchasing policy

.

NGOs, foundations, associations,
universities, online media

Group publications ¢ Meetings
* Participation in university
training courses ¢ Forums in schools
* Support for youth development

Saint-Gobain’s sites, t

Qst)onal media

Meetings held at the initiative of sites
or country organizations ¢ Solidarity
initiatives ¢« Regular meetings with elected
officials and representatives from local
administrations ¢ Experimental work
in the regions in partnership with public
entities and elected officials

\/
N b

Public affairs ¢ Participation in working groups,
in most cases led by interprofessional
associations, on various construction

method-related technical issues, such as
the evaluation of the performance of buildings

REGULATORY AUTHORITIES
AND PUBLIC AFFAIRS
PARTNERS

Governments regulators, inter-
governmental entities, international
organizations, interprofessional
associations, green Building Councils
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SAINT-GOBAIN

/\

Group publications « Website
* Letters to the shareholders
« Shareholder guide ¢ Public
declarations ¢ Meetings with investors
* Meetings with individual
shareholders

Shareholders, including
employees, institutional
investors, individuals, ISRs, rating
and ranking agencies

Permanent contacts ¢ Bodies
representing employees
¢ Internal communication materials
* Meetings with Group managers
* Intranet « Website * General
or subject-specific surveys

J
)

Employees, temporary staff/ temporary
workers, employee representatives,
work/study students, interns, secondary
and professional education




A COMMITTED

CIVIL SOCIETY PLAYER

In 2021, Saint-Gobain awarded

the prizes for the 16th edition of its

“Multi Confort” international student

competition. Over 200 universities -
from 38 countries took part in FnGaIN
a project to transform the city

of Saint-Denis. Created in 2004,

this competition, intended mainly

for students in architecture,
engineering and design, aims to
promote the expertise of students
around a project based on the real
needs of a neighborhood or city,
drawing on Saint-Gobain’s sustainable
construction approach, to create living
spaces that respect the planet

and the well-being of residents.

The prizes were awarded to teams
from South Africa, France, Mexico
and Czechia.

SAINT-GOBAIN AND ITS ECOSYSTEM

A
S
OQL

In Morocco, through its Academy launched in O.

November 2021, Saint-Gobain aims to facilitate
the professional integration of young apprentices
by creating an incubator of qualified labor for

the implementation of new solutions, and thus
become a key player in the Moroccan sustainable
development market. The Academy’s objective

is to train 3,000 professionals by the end of 2022,
in three training centers located in Casablanca
Ain Sebaa, Dar Bouazza, and Sidi Tiji.

ACTION TAKING MANY FORMS
AT THE GLOBAL AND LOCAL LEVEL

In Thailand, in 2021, the
Saint-Gobain Foundation
renovated part of the
elementary school in Wat
Khao Luak (Pichit province),
which is dedicated to the
education of students

from disadvantaged families
living in remote areas.

Q

/
90
d)

In the United Kingdom, on
the occasion of World Mental
Health Day, Jewson placed
this topic on the agenda.
The brand wanted to join the
“Big Brew” event organized
by the Band of Builders
association, to encourage

its customers to discuss
mental health in construction
across its network, create

a network of relations, and
learn about existing support
systems.
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The Pontsteiger building,
Amsterdam’s new gateway, houses
318 apartments. The highest
standards in terms of comfort,
insulation, and impact and break-in
resistance were taken into account.
The drywall solutions were entirely
designed using BIM (Building
Information Modeling) with the
help of Saint-Gobain teams.

STRATEGY

HOW SAINT-GOBAIN
GENERATES SUSTAINABLE
AND PROFITABLE GROWTH
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STRATEGIC APPROACH

CLIMATE CHANGE

E— CORPORATE PURPOSE
SCARCITY OF RESOURCES

—_— CODE OF ETHICS %
URBANIZATION

- HEALTH, SAFETY, OPERATIONAL PERFORMA%)
DIGITALIZATION _ 0

FINANCIAL PERFORMANCE

\ CHANGING LIFESTYLES / \ i?

g -~
VISION

To be the worldwide leader in light and sustainable construction,
which improves daily life thanks to its high-performance solutions.

v v

MARKET TRENDS SHORT AND MEDIUM-TERM LONG-TERM

RENOVATION Improve performance and meet Contrl.but_e toamore v_|rtu9us w_orld,
. taking into account its financial
market requirements

and non-financial dimensions

STAKEHOLDER STAKEHOLDER
MAPPING EXPECTATIONS

SUSTAINABLE CONSTRUCTION

- “GROW & IMPACT” STRATEGIC PLAN
SUSTAINABLE INDUSTRY

DIFFERENTIATING ASSETS A DECARBONIZED WORLD

Comprehensive solutions approach
Data and digital
Customer-driven innovation A SAFER AND FAIRER WORLD

Technological transformation
of construction

Human capital and a culture of trust

- AN J

A CIRCULAR ECONOMY
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SAINT-GOBAIN’S VISION

ONE AMBITION:
GLOBAL
LEADERSHIP

Saint-Gobain wants to be the worldwide
leader in sustainable construction,
which improves daily life for all through
its high-performance solutions.

The Group aims to pursue its growth in order

to be the leader in most of its markets,

by outperforming its competitors. This goal
involves, through its values, commitments

and actions, transforming the market and guiding
change by becoming a benchmark for all

its stakeholders: its employees, its professional
customers in the construction and industry
sectors, end consumers, regulators, local
communities, the media and citizens. This outlines
a value creation model aimed at combining

sustainable and profitable growth (opposite page).

Being a leader also means being a pioneer and
paving the way for others, constantly innovating
with and for the entire ecosystem in which
Saint-Gobain operates.
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THE GROUP’S
VALUE
PROPOSITION

Saint-Gobain markets alternative solutions

to traditional construction, through lighter
construction methods and products that

are both more sustainable and more efficient.
This entails:

Maximizing its virtuous impact

across the entire value chain

..for example by enabling a reduction in

GHG emissions over the entire life cycle

of its solutions, by making it easier to modify,
dismantle or repurpose buildings, by allowing
gains in all types of comfort, or by increasing
the productivity of the Group’s customers
and all professionals.

Minimizing the footprint of its operations

... hotably through the reduction of CO, emissions
in logistics flows and industrial processes,

or through the reduction of the consumption

of natural resources and the production of waste.

A
<
OQL

A STRATE&;C PLAN
TO GUIDE MEZD}UM-TERM

PERFORMANCE%.
<O

Saint-Gobain’s continued growth is achieve’dp
through the “Grow & Impact” strategic plan,
announced at the end of 2021. It is based on solid
foundations: the achievement of the objectives
of the Transform & Grow plan over the 2019-2020
period made it possible to transform the Group
and make it a multi-local and more agile
organization, thanks to a simplified structure

and governance, enabling faster decision-making.
Today, moreover, Saint-Gobain is clearly market-
oriented: this is reflected in the focus on

the customer experience concept.

All aspects of this plan make up an integrated
strategy based on two cross-functional levers:
incorporating CSR into all analyses and decisions
(page 26) and efficiently allocating the Group’s
financial resources (page 27).



THE VALUE CREATION MODEL

CLIMATE CHANGE .

What relations and resources
does Saint-Gobain use?

CONTEXT, RISKS AND OPPORTUNITIES: MEGATRENDS

DEMOGRAPHICS AND URBANIZATION .

SCARCITY OF RESOURCES .

How does the Group’s organization
generate value?

RESOURCES BUSINESS MODEL

GLOBAL
PRESENCE

BRANDS

CAPACITY FOR
INNOVATION

FINANCIAL
RESOURCES

ENERGY
AND RAW
MATERIALS

« Around 166,000 employees in 75 countries
« Around 120 nationalities
¢ 26.3% women managers

« Around 800 industrial sites
« Around 3,500 sales outlets

« A strong Saint-Gobain brand
* A portfolio of recognized brands
in the construction and industrial sectors

* 3,600 researchers

* Over 400 patents filed in 2021

* 50 collaboration projects with start-ups
approved in 2021

* Sales: €44.2 billion
* Operating income: €4.5 billion
¢ Recurring net income: €2.8 billion

* Recycling helps avoiding the extraction
of 9.952 million tonnes of virgin raw materials
« Increasing use of renewable energies

FUNDAMENTALS

HEALTH, SAFETY,

CORPORATE PURPOSE OPERATIONAL PERFORMANCE

PRINCIPLES OF CONDUCT
AND ACTION

FINANCIAL PERFORMANCE
AND SHAREHOLDER VALUE

- J
MARKETS
SUSTAINABLE SUSTAINABLE
RENOVATION CONSTRUCTION INDUSTRY
. J
VISION
To be the worldwide leader in light and sustainable
construction, which improves daily life for all thanks
\_ to its high-performance solutions. Y,

.

PRIORITIES

Generalize a comprehensive solution approach
so as to meet market demands.

Incorporate CSR into
all aspects of the model

Efficiently allocate
financial resources

Place the customer
at the heart of innovation

Widespread use of data
and digital technology

Develop human capital
through a culture of trust /

Accelerate the technological
transformation of construction

DIGITALIZATION

STRATEGY

CHANGING LIFESTYLES

@growth created shared,
and profitable?

How i
sustainab

VALUE'CHZATED

CREATE TRUST
among stakeholders, contribute to tihié cammon good

¢ A long-term CSR roadmap.
« Taking the SDGs into account (page 49).

ENSURING
SUSTAINABLE GROWTH

ENSURING
PROFITABLE GROWTH

For the period 2021-2025,
Saint-Gobain is aiming for an organic
growth of +3% to +5%, an operating
margin of 9% to 11%, and a return on

invested capital of 12% to 15%

72% of sales generated
through sustainable solutions
(in 2020), with a target
of 75% by 2025

y

.

retirement contributions (€610 million)

CREATING SHARED VALUE

with the Group’s stakeholders

Added value: €15.3 billion
Portion held for growth: €4.3 billion

Investments for local

communities: €15 million Shareholder return: €1.2 billion

Employees: wages and other Taxes and duties: €1 billion

compensations (€8.3 billion);

v

¢ Provide Saint-Gobain customers with solutions that combine
performance and contribution to sustainable development;

¢ Act for a decarbonized world (p. 40), a circular economy
(p. 42), a safer and fairer world (p. 44).
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A RESOLUTELY INTEGRATED APPROACH

INCORPORATING CSR IN
ALL DIMENSIONS OF THE STRATEGY

For Saint-Gobain, CSR is a long-term commitment and ensuring that the growth achieved in the short,
and must be understood as a continuous improvement medium and long term is always shared, profitable
process. In 2003, the signing by the Group of the United and sustainable.

Nations Global Compact and the adoption of its code

of ethics (see page 45) were the first steps in this This approach, which considers CSR matters prior
direction, followed by other milestones regarding to any decision-making, implies an ecosystemic business
all dimensions of CSR, from compliance to respect model approach, integrating the interests of Saint-
for the environment, through commitments on subjects Gobain’s stakeholders in the conduct of its operations
such as diversity or carbon neutrality (see page 40) (see pages 20 and 47). It also requires the involvement
and through the adoption of a CSR roadmap, which is of managers in general and of senior executives in
regularly updated. particular, which is why the assessment of their
performance now systematically takes into account
In Saint-Gobain’s business model, CSR necessarily CSR criteria. The Group also contributes significantly
occupies a cross-cutting place: the objective is to to the reflection on market outlooks in terms of CSR,
systematically integrate ESG (environmental, social by collaborating with third parties such as start-ups,
and governance) criteria into analyses, decisions professional organizations such as the WBCSD (World
and actions. At the highest decision-making level, Business Council for Sustainable Development), private
CSR committees were created in the two governance associations of public interest such as EFRAG (European
bodies, the Board of Directors and the Executive Financial Reporting Advisory Group), or with NGOs.

Committee. At the local level, it entails accelerating
this integration in all action plans - with the same
requirements, but in economic and social contexts
that vary greatly from one country to another -
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STRATEGY

ALLOCATING THE GROUP’S FINANCIAL

RESOURCES EFFICIENTLY

In terms of the allocation of financial resources,
Saint-Gobain’s approach aims first and foremost

to implement a growth-oriented investment policy.

The aim is to seize growth opportunities in key markets.
In 2021, in the countries where the growth of

the construction and renovation sectors is the strongest,
the Group announced a series of massive investments

in its industrial facilities for the production of plasterboard,
for example in Spain (€40 million invested), in Brazil,

in Romania (€45 million) and in Norway. In the United
States, over $400 million will be invested over the next
four years to increase production capacities for roofing,
insulation and plaster. This investment drive for industrial
development concerns all of the Group’s markets,

from the production of silica glass (Poland) to laminated
glass for buildings (France), through flat glass for
construction and the automotive industry (Mexico), fiber
cement solutions (Vietnam), windshields (China) and
solutions for construction chemicals and 3D printing
(Malaysia). Investment priorities also serve to support
Saint-Gobain’s commitments and its transformation.

To meet its commitment to achieving carbon neutrality
by 2050, the Group has set up a capital investment
budget of €100 million per year for all initiatives
(including research and development) to reduce

its CO, footprint.

With regard to the management of its portfolio,
Saint-Gobain’s strategy is to pursue value-creating
acquisitions on a global scale, in line with the objectives
of its “Grow & Impact” plan and its vision (see page 24).
In 2021, the Group completed or signed 37 acquisitions
representing almost €2 billion in sales. This approach
notably addresses Saint-Gobain’s goal of being

a leading player in mortars and construction chemicals,
a market currently estimated at between €80 billion

and €90 billion, with annual growth of % to 8%

and which represents an essential lever ¥ terms of

the decarbonization of the building industiv;-thanks

to solutions for concrete with a low carbon fg0tprint

or more environmentally-friendly waterproofirig résins.
The Group, with 272 industrial sites, is one of the main
global players in this sector, notably through the
acquisition of Chryso (a specialist in admixtures for
concrete and additives), the American company GCP
Applied Technologies (in progress), or IMPAC (Mexico),
Duraziv (Romania), Z Aditivos (Peru) and ABE
(Mauritius). The acquisition strategy also covered other
specialties related to growing markets, such as timber
construction systems (Germany), gypsum (Kenya),
distribution (France) and stone wool (India). With regard
to disposals, Saint-Gobain continued its portfolio
optimization strategy, aimed at improving the Group’s
growth and profitability profile, in line with the objectives
of the “Grow & Impact” plan and in the light of three
decisive criteria: the strategic suitability of the activity
in relation to the rest of the Group; its performance with
respect to Saint-Gobain’s own value creation criteria;
and its prospects within the Group’s global organization.
In 2021, Saint-Gobain completed or signed 20 disposals
for €2 billion in sales.
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8 The transformation of

4%  mobility involves designing

/8 environmentally-friendly, safe,
; high-tech and comfortable

f}_’_':l vehicles, as well as making

§% them accessible to as many

Z__:’.'-"- people as possible. Saint-Gobain
has long been committed to

¥ this revolution.

A CUSTOMER-ORIENTED APPROACH

HOW SAINT-GOBAIN
IS ORGANIZED TO ACHIEVE
ITS MEDIUM-TERM OBJECTIVES
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PROVIDING SOLUTIONS

The sales outlets in the Saint-Gobain
distribution network complement

the online offering. They provide a human
dimension through exchanges with

the Group’s teams, but also services

such as waste recovery.

ANALYZING THE ISSUES
FACED BY CUSTOMERS

Saint-Gobain, with its global presence

and its differentiating offering, offers market
players a true solution-based approach,

a key component of its “Grow & Impact”
strategic plan. Beyond the traditional
approach consisting in meeting a specific
need with a given product, the objective is
to offer its customers end-to-end support
as they face complex issues, modeled as
an equal number of “case studies” such as
the renovation of an individual house (see
page 31) or the construction of a collective
residential building (see page 32).

The Group analyzed all of its product and
service lines to define four case studies in
which it offers solutions for global markets
(engineering and infrastructure, mobility,
industrial markets) and 22 case studies in
which it offers solutions for local markets
(new construction and renovation for
residential and non-residential buildings)
according to the specific characteristics of
the markets: Western Europe, North America,
or emerging countries.

A CUSTOMER-ORIENTED APPROACH

A
<
&

Saint-Gobai @@anization by country

and by marke les it to position itself

as close as possiisieto its customers and thus
to anticipate their e ctations, taking into
account local specifi Qgs whether in terms
of architectural styles, c@uction methods,
the climate, standards an lations,

or cultural particularities.

Q
PROVIDING INTEGRATED ‘3@
SOLUTIONS COMBINING
A VARIETY OF PRODUCTS,
MATERIALS AND SYSTEMS

This approach covers several areas:

e developing cross-selling, through joint
sales forces that master an entire portfolio
of brands, training services for professional
customers and end consumers,
and specialized sales channels;

e providing systems;
e providing services.

By capitalizing on its proximity to its
customers, combining its skills, inventing new
services, strengthening synergies among
its business lines, accelerating innovation
and the use of data, Saint-Gobain offers
the broadest range of integrated solutions
available on the market. The Group

thus better meets the expectations

of its customers, by providing them with
benefits in terms of both performance

and sustainable development.
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COMBINING PERFORMANCE
AND CONTRIBUTION TO SUSTAINABLE DEVELOPMENT

SOLUTIONS FOR GROWTH, A PROGRAM A TWO-FOLD REQUIREMENT APPLIED

DESIGNED TO ALIGN THE OFFERING TO ALL SAINT-GOBAIN SOLUTIONS

The “Solutions For Growth” program is driven by Saint-Gobain’s goal This program covered over 90% of the Group’s sales and makes

of providing solutions that combine performance and contribution it possible to direct Saint-Gobain’s offering towards sustainable

to sustainable development, to meet the expectations of its construction markets. The methodology used to identify sustainable

stakeholders, in particular its customers, and to accelerate progress solutions is available on the Group’s website and was reviewed by an

towards a more sustainable and decarbonized economy. independent third party. The share of sales generated by sustainable
solutions amounted to 72% in 2020, with the aim to increasing it

The objective is to establish a standard method, which is easy to to 75% by 2025.

roll out in the organization and which can be adapted according to
the markets and local contexts in order to identify the most relevant
solutions and measure the benefits provided. The impacts of the

solutions are assessed throughout the value chain and for the main
stakeholders involved, up to the end user. ( MEASUREMENT CRITERIA w
The criteria used to measure the benefits related to sustainable \ 4 A 4

development concern environmental impacts and those related
to health and well-being. The measurement of the performance HEALTH, COMFORT,
of solutions focuses on increasing economic value and improving BEEEHIENTAL BENEFITS AND WELL-BEING BENEFITS

the user experience.

In order to standardize the measurement of impacts and accelerate ENERGY AND CARBON EFFICIENCY SAFETY AND SECURITY

the Group’s ability to differentiate in the markets, case studies were
selected (see previous page). For each case study, local teams identify OPTIMIZATION OF NATURAL RESOURCES ERGONOMICS
solutions combining the products and services offered by the brands
and distribution networks. The tools developed enable them to measure
benefits and therefore to adapt the offering and arguments to the GOODS AND SERVICES THAT SUPPORT
expectations of stakeholders. THE ENVIRONMENTAL EFFICIENCY

OF OTHER SECTORS
k / ACOUSTIC COMFORT

TARGET PERCENTAGE THERMAL COMFORT
OF GROUP REVENUE
0/ GENERATED BY SUSTAINABLE L VISUAL COMFORT J
o SOLUTIONS BY 2025

INDOOR AIR QUALITY
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PROVIDING SOLUTIONS

FOR RENOVATION R
itk G

Saint-Gobain produces and distributes complete renovation solutions, with products, materials and services that meet market expecta .

In the case study of the renovation of an individual house in France, the Group thus offers, through its brands as a whole, no less than

33 products and services. By combining them, they provide benefits both during renovation operations and in the long term, throughout .

the building’s life cycle. N *Z
&

Examples of products, materials O Materials delivery, 2 74 2 DEC@ONIZATION

and services offered in this case study constrgctlon W_aSte . Contribut@ the objective
_— collection service tonnes of CO; equivalent . .
emissions avoided of fighting I% _Change
9 Exterior insulation over 50 years through through the re®u n of GHG
improved energy emissions througriout the life
e Attic insulation efficiency. cycle of the building (more

virtuous techniques and materials,
reduction of the use of heating
and air conditioning).

Q Double glazing,
heat and UV
protection films

@ wall coverings 2 ,o O O ) PRODUCTIVITY

i Improved efficienc
G Adhesive mortars sales outlets which are on P y

for floor coverings average less than 10 km and performance
e . . from construction sites for professionals.
Interior partitions (in France), saving time

and resources.

0 Abrasives

” Customer advice,
sales and delivery of 70 % P ENERGY EFFICIENCY
materials to craftsmen Decrease in ownership
and usage costs and increase
in property value through
the complete renovation

of the building.

+1 . 5 o C ) WELL-BEING

Improved visual, acoustic
and thermal comfort,

1 (o) and air quality.
-1°C

felt in summer.

reduction of
the energy bill.

felt in winter.
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PROVIDING SOLUTIONS

FOR NEW CONSTRUCTION

Saint-Gobain addresses complex issues relating to the construction of residential and non-residential
buildings, with solutions for both interior and spaces distribution; for the building envelope, notably
by offering innovative lightweight fagcade solutions, or by supplying state-of-the-art glass solutions;

and for recycling services.

In the case study of the new construction of a collective residential building in Brazil, 13 products
and services are thus integrated into the solutions provided by the Group; they provide measurable
benefits during the construction phase and throughout the entire life cycle of the building.

DECARBONIZATION ) 1,055

... over the entire life cycle,
thanks to construction
techniques and the use

of recycled materials.

COMFORT

... in terms of thermal, acoustic
and visual comfort and
better ambient air quality.

OPTIMIZATION
OF THE SURFACE AREA

... taking into account
the interests of investors,
professionals and
occupants.

REDUCING THE
CARBON FOOTPRINT

... thanks to the use of
lightweight construction.

Tonnes of CO: equivalent
emissions avoided thanks
to the construction
methods used.

»=50%

Noise pollution
(-10 dB, divided by 2).

» 2%

surface area thanks to
partitions, equivalent to two
apartments (for a 20-storey
building with six apartments
per floor).

»=79%

Reduction in the quantity
of materials required
thanks to the use of
lightweight partitions,
compared to a traditional
construction method.
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FAST

CONSTRUCTION
... thanks to lightweight
facade techniques.

ON-SITE
PRODUCTIVITY

... Via a reduction in the
number of workers
required, and better
efficiency of each
operator.

ON-SITE SAFETY

... thanks to solutions that take

into account the safety
of professionals from
the design stage.

>3

months saved
on average on
construction time.

»-56%

Reduction in
the time required
to install partitions.




PROVIDING SOLUTIONS
FOR INDUSTRIAL MARKETS

Whether in the field of construction, mobility or industry,
Saint-Gobain provides high-performance solutions to help
its industrial customers decarbonize their processes, thanks
to its innovation capacity, its proximity to its customers
and its use of digital technology and data analysis. These
solutions help deliver benefits for industrial customers

(in terms of operational and financial performance), for end
users (notably in terms of safety, ergonomics and comfort),
and for the environment (notably by accelerating

the transition towards a circular economy).

CONSTRUCTION INDUSTRY MOBILITY
v v v

SAFETY ¢« COMFORT ¢ ENERGY EFFICIENCY
PERFORMANCE + DECARBONIZATION

( SUSTAINABLE 1 ( SUSTAINABLE 1 ( SUSTAINABLE 1
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BUILDING BETTER, FASTER,
MORE VIRTUOUSLY

An alternative to traditional construction methods,
which rely heavily on concrete, cement and brick,
light construction is based on certain materials

such as wood or metal to compose the framework

of a building. Already well established in certain
markets (in the United States, 90% of individual
buildings are based on modular wooden structures),
this approach offers a wide range of advantages:
lightness of structures, speed of construction,
productivity of professionals, thermal and energy
performance, ease and cost of deconstruction. It also
reduces the environmental footprint. In the case study
of the construction of a residential building in Brazil,
lightweight construction thus made it possible to save
over 1,000 tonnes of CO; equivalent, three months

of construction time and 79% of materials thanks

to lightweight partitions.

Through prefabrication (a technique that saves 25
to 50% of worksite time and represents a market
of nearly €130 billion worldwide), light construction
reduces production costs and therefore makes
housing=construction more affordable, replicable
and exportable. Beyond the direct benefits
provided to builders and occupants of buildings,
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SAINT-GOBAIN’S ASSETS:
LIGHT CONSTRUCTION

Scotframe prefabricated houses
in the “Raining’s Stairs” district
of Inverness in the United Kingdom.

light construction is a particularly relevant

response to the challenges of the rapid urbanization

of the population. It also meets the objective

of decarbonizing the construction sector over

the entire life cycle of buildings, from their construction
to their deconstruction, through their use, taking

into account their adaptability to changing needs over
time. It is therefore one of the priority levers

for Saint-Gobain’s contribution to a more virtuous
economy (see page 40).

ADVANCED SOLUTIONS,
COMBINING PRODUCTS,
MATERIALS AND SYSTEMS

Saint-Gobain provides a very wide range of expertise
and offerings in the field of light construction.

To strengthen its position in this promising sector,

in 2021 Saint-Gobain acquired Briggemann,

a specialist in turnkey modular timber solutions

for new construction and renovation, and Panofrance,
a specialist in wood construction systems.



SAINT-GOBAIN’S ASSETS:

DATA AND DIGITAL

DIGITAL, A CROSS-
CUTTING CHALLENGE

DATA, FUELING NEW
BUSINESS MODELS

Digital technology impacts all the business sectors in
which Saint-Gobain operates. The Group approaches
this subject as a lever for progress and performance
improvement, which concerns both its internal
operations (industrial processes, management,
employee engagement), its relations with its suppliers,
its customers and its other stakeholders, as well

as its corporate social responsibility. The digital
technological revolution is based on a fuel: data.

It is around this gold mine of the twenty-first century,
its collection, its understanding and its analysis, that

the efforts of all the Group’s teams are now reoriented.

This is the key to Saint-Gobain’s transformation into
a solution provider, thanks to the intimate knowledge
of customers provided by multiple points of contact
throughout the value chain.

The roll out of platforms, and innovation in digital
services, are reinventing relations with Saint-Gobain’s
customers, while the use of advanced data analysis
tools, based on artificial intelligence, notably enables
increased sales for the Group’s distribution brands.

TECHNOLOGIES
Data platforms, collection
and analysis, artificial
intelligence, cloud

NEW NEW SERVICES

NEW BUSINESS
MODELS
Building Information
Management, circularity,
client-centric services
and business models

With regard to Saint-Gobain’s suppliers, digital
technology enables the automation of purchasing
processes but also, for example, the monitoring
of the suppliers’ e-reputation.

3D AND INDUSTRY 4.0, DISRUPTIVE
TECHNOLOGICAL REVOLUTIONS

The generalization of 3D is at work in all Saint-Gobain
branches, for building markets as well as for industrial
markets. The combination of three-dimensional
visualization and data science makes it possible to
improve the performance of the solutions offered

by the Group, notably through the modeling of the
properties and structure of materials. It also paves
the way for improved productivity for Saint-Gobain’s
professional customers, and for monitoring buildings
throughout all stages of their life cycle.

Industrial production itself is benefiting from

a radical transformation due to the irruption of

digital technologies in factories, the interconnection
of production equipment, and the collection and

use of data through artificial intelligence, which makes

A CUSTOMER-ORIENTED APPROACH

afe

e
DIGITALIZATION INNOVATION
OF OPERATIONS AND AGILITY

Industry 4.0, process
automation, employee
experience

Reinforcement
of the digital culture,
innovation stiticture, agile
working misthods

it possible to improve operational efficiency. Also,
digital technology makes it possible to customize
deliverables further along the value chain and opens
up further opportunities for co-development with

customers.

LEVERS FOR A MORE
VIRTUOUS ECONOMY

Data and digital are also essential levers to support
the contribution to sustainable development and in
particular the progress towards a circular economy,

by making

industrial processes more efficient,

by reducing the amount of resources and energy
used, or by optimizing logistics flows.
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SAINT-GOBAIN’S ASSETS: THE CUSTOMER
AT THE HEART OF INNOVATION

CULTIVATING PROXIMITY
TO CUSTOMERS

Developing a better understanding of professionals
(whether they are architects, engineers, craftsmen,
building contractors, developers, building owners)
means developing a better understanding of their
specific expectations, and thus better identifying
areas for innovation. This makes it possible for
Saint-Gobain to more rapidly identify opportunities
to add value, reduce time to market, and optimize
returns on investment. This focus on customers
takes into account the diversity of situations in each

geographical region.

The innovation approach, which is at the heart
of Saint-Gobain’s model, covers all of the Group’s
activities, from off-site construction to innovative
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glass, through rooftop solar panels, light construction
and dedicated laboratories to conduct research on

the use of residential areas, three-dimensional printing,
and innovation relating to services.

FOSTERING A SHARED
CULTURE OF INNOVATION

Innovating is one of the pillars of Saint-Gobain’s
managerial culture. Being open-minded and thinking
outside the box, taking original paths, questioning
practices inherited from the past to suggest

and experiment with new ones: these are some of

the skills valued as reagards all of the Group’s
employees. Saint-Gobain therefore sees innovation
as both an objective and a lever that brings together
the entire organization around a common mindset.

This approach resolutely incorporates a goal

of openness, by adding to the Group’s driving forces
an innovation strategy based on exchanges and
partnerships around the world: with its customers

and suppliers, in the context of scientific cooperation
and partnerships in the academic world, and with the
start-up ecosystem. With regard to the latter, nearly
50 agreements for co-development, distribution and
licensing, and equity investments were signed in 2021.
Intrapreneurship is also encouraged, with Saint-Gobain
taking action to support the most promising ideas
submitted by its employees, through acceleration

and financing initiatives.



SAINT-GOBAIN’S ASSETS:

HUMAN CAPITAL

DEVELOPING A CULTURE
OF TRUST, EMPOWERMENT
AND COLLABORATION

Saint-Gobain’s new multi-local organization is based
on trust, a condition for effective delegation, and on
the development of cross-functional collaboration
among all of the Group’s functions and business
lines worldwide.

Deployed throughout the Group, the TEC (Trust,
Empowerment, Collaboration) approach applies

to the behavioral, organizational and cultural aspects
of life at Saint-Gobain. It represents a significant
change in the corporate culture within the Group,
which concerns above all the managerial culture:

it is a question of adopting, by default, the principle
of trust and thus moving from a traditional vertical
scheme to an open, learning organization, where
freedom of decision and action is provided at the
local management level in the various countries
where Saint-Gobain operates.

Moreover, the TEC culture aims to foster greater
efficiency in the innovation process, and to promote
its alignment with customer needs, by removing
barriers between countries, between business

lines (building solutions and industry solutions)

and between functions (e.g. between researchers,
marketers and technicians).

‘fop

EMPLOYER

RECRUITING AND DEVELOPING
THE BEST TALENT, FOSTERING
EMPLOYEES’ ENGAGEMENT

In a context of tension across all functions and
business lines offered by Saint-Gobain, the Group
is fully committed to the race for talent. Beyond
recruitment processes and the attention paid to

its brand as an employer, it is Saint-Gobain’s collective

ability to continuously train, nurture and develop
its talents that will enable it to make the difference.

Generally speaking, employee development involves
taking into account individual desires as well as the
needs of the organization, through internal mobility
and the widespread and regular measurement of
team satisfaction and engagement. In the end, all

the actions undertaken made it possible to achieve

a record employee engagement index in 2021, and
earned Saint-Gobain the title of “Top Global Employer”
for the seventh consecutive year.

PROMOTING DIVERSITY
AND INCLUSION

The variety of points of view, experiences, cultures
and backgrounds has a positive impact on the
working conditions and creativity of teams,

on their resilience and their potential for innovation,
and on the company’s competitiveness and results.

GLOBAL
2022

CERTIFIED EXCELLENCE IN EMPLOYEE CONDITIONS.

A CUSTOMER-ORIENTED APPROACH

91.1%

DIVERSITY
INDEX IN 2021

83«

ENGAGEMENT
INDEX IN 2021

The priority objective in terms of human resources is
therefore to promote diversity in all its forms, and in
particular gender diversity, including on industrial sites.

The Group is committed to maintaining a diversity
index of over 90%, as it did in 2021 with a 91.1% level.

In this area, Saint-Gobain is making progress thanks to
targeted recruitment, the implementation of objectives
and performance indicators, and internal awareness-
raising campaigns. Beyond diversity, inclusion

is the essential course to follow, ensuring that

the contribution of each employee is valued.
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The Deichmanske library project
in Oslo is a waste-free construction
worksite using digital tools

that track the source of waste

from construction activities.

[ L L

HOW SAINT-GOBAIN

LOOKS TO THE FUTURE

TO CONTRIBUTE TO A MORE
VIRTUOUS WORLD
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TAKING LONG-TERM ACTION

CONTRIBUTION

A
Q
OQ&

<
illﬂﬂmﬂﬁﬂﬂlllPPElIIIIIIIIIIIIINEEEIIIIﬁ!IIIIIIII

As part of its “Grow & Impact”

strategic plan, announced at the end
of 2021, Saint-Gobain set itself targets

for the 2021-2025 period:

+3% to +5%

ORGANIC GROWTH

9% to 11%

OPERATING MARGIN

12% to 15%

RETURN ON INVESTED
CAPITAL (ROCE)

75%

OF THE GROUP’S SALES
GENERATED WITH
SUSTAINABLE SOLUTIONS
(see page 30)

Saint-Gobain set long-term exposure targets for the construction
(as a percentage of sales). In each of these markets, the Group’s value pro ition
adapts to provide solutions that meet both customer expectations and the ch 3
posed by megatrends regarding climate, scarcity of resources, urbanizationﬂ%
digitalization, changing lifestyles. e

50% 25%

Changes in regulations, Sustained structural demand
massive public investments for new homes, changing
to promote energy efficiency, expectations
and a better carbon footprint
of buildings

EMERGING COUNTRIES

25%

Rapid urbanization,
demographic growth, development
of the middle class

Saint-Gobain’s
long-term exposure
target

Major trends
and key market
growth factors

Provide a comprehensive
range of renovation solutions,
products, materials and services;
standing alongside professionals

Provide solutions for all needs
related to the construction
of new individual housing,

Design and market complete
solutions for the sustainable
and lightweight construction

by capitalizing on the importance of collective residential buildings
from start to finish of light construction as well as solutions promoting
\ AN

on the market \ improved comfort /
R v—’ g

MAKlNG Co-design and market solutions that promote performance

THE WORLD and contribute to a decarbonized world (p. 42), a circular
A BETTER economy (p. 44), a safe and fairer world (p. 46)
HOME

Responses provided
by the Group

Deliver on the promises
of Saint-Gobain’s
corporate purpose
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TAKING ACTION FOR A DECARBONIZED WORLI%)
<&

Saint-Gobain aims to promote the emergence of a fair and sustainable economy which is aligned with the Paris Agreement. The %Q supports its
customers in reducing their impact by providing low-carbon solutions whose use over their entire life cycle reduces their carbon e ;r ns. Saint-Gobain
is committed to achieving carbon neutrality by 2050. Its CO, roadmap is based on three levers: optimizing its operations and supply ¢ s.innovating

to create “net zero carbon*” plants and low-carbon products; investing to accelerate the transition to a decarbonized economy. The goa achieve

the greatest reduction possible by acting directly on the value chain without resorting to offsetting measures. CO, capture initiatives are b ng considered
in addition to the reduction efforts. Additional information on decarbonization is available on the Group’s website: the 2021 Universal RegistraQ‘Z
Document, the TCFD (Task Force on Climate-Related Financial Disclosures) cross-reference table, and Saint-Gobain’s response s}/
to the CDP questionnaire on climate change. 0

2.

Defined targets (validated by SBTi): -33% (scopes 1and 2)
and -16% (scope 3) reduction in CO, emissions in terms of absolute value vs. 2017 by 2030

C

( Target set: -20% CO, emissions at iso production by 2025 w

-23% -33%
vs. target vs. target

17.4 Mt Total CO, emissions - scopes 1and 2

2010 20m 2012 2013 2014 2016 2017 2018 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Paris Agreement Adoption Definition
of the 2050 carbon of the 2030 CO:
neutrality commitment roadmap
2ET‘ZER‘0§R@ M International commitments
v v ~ v M Saint-Gobain’s commitments

Over 550 Mt Around Around Il CO: emissions avoided through
in Europe 1,200 Mt 1,300 Mt the use of solutions sold
by the Group in one year

*on scopes 1and 2
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SCOPES 1 AND 2

19%

Electricity

.

marerials

AD

T

GRADUALLY REDUCING EMISSIONS
ON SCOPES 1 AND 2

1%

Raw Implementation of the WCM program,

reduction of energy needs, reduction
of product weight, eco-design,
recycled materials

o=

70%
Fossil Decarbonized energy for existing
fuels Or new processes

Pilot sites testing

Sites deployment

2030

Action plan for Saint-Gobain
« zero carbon » sites

Saint-Gobain CO:
emissions in 2021
(million tonnes)

2017 2021

2050

Zero net CO2 emissions

3%
Other PURCHASE OF RAW TRANSPORTATION
1% MATERIALS AND LOGISTICS ENEES
Energy '
Innovation Logistics optimization In line with the CO;
309 56% with suppliers, and changes in transport roadmap on the carbon
% Purchases of new formulations methods impact of energy
Transpor- raw materials and the rise of the
tation

USING DIFFERENT LEVERS
TO REDUCE SCOPE 3 EMISSIONS

circular economy

CONTINUING TO IMPROVE ASSESSMENT

Saint-Gobain CO:
emissions in 2021
(million tonnes)

To improve our scope 3 analysis, we must :

* Extend reporting to the relevant scope of our suppliers
* Improve the quality of information recieved through
a strong commitment of our suppliers

J

CONTRIBUTION

»O@/

AC
NET Z
In 2019, Saint

ain committed
to achieving ca yneutrallty across
all scopes (1, 2 an y 2050.

ING
.CARBON BY 2050

CONTRIBUTING é
TO A DECARBONIZED

* Generate growth decoupled
from CO, emissions:

« 2021: 0.23 kg CO, /€ revenue
and 1.67 kg CO, /€ EBITDA

* 2017: 0.33 kg CO; /€ revenue
and 3.45 kg CO, /€ EBITDA

ORLD

* Provide “low carbon” solutions
to decarbonize construction and industry;

* Market solutions providing carbon benefits
over their life cycle: avoidance of around
1,300 Mt of CO, generated by solutions
sold over one year, throughout their life cycle.

INVESTING
IN THE GROUP’S TRANSITION

An additional €100 million
per year is allocated to CapEx
and R&D investments for

the 2020-2030 period.
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PROMOTING A CIRCULAR ECONOMY

How to preserve the value of resources across the entire model?

Through design and innovation, Saint-Gobain is committed to integrating the circular economy into its value chain (see opposite page).

The generalization of circular flows, to the detriment of linear flows, is made possible by improved production processes, the design

of resource-saving solutions, and the recovery of buildings, materials and end-of-life products.

SYSTEMATICALLY
PROMOTING CIRCULAR
FLOWS:

* by reducing the use of raw materials while
increasing the use of recycled materials,
and by incorporating circularity criteria
into product design;

by sourcing renewable or biosourced
raw materials and sustainably managed,
recyclable materials and components
for solutions and packaging;

by gradually eliminating linear flows of
materials (non-recyclable, non-renewable,
non-sustainably managed resources)
with particular attention paid to the
presence of hazardous substances;

by designing solutions that consume fewer
resources, including by making products
lighter, ensuring their recyclability and
generating less waste over their life cycle.

In Sweden, for example,
Saint-Gobain supplies new glazing
for office renovation and recovers
the old glazing to reintroduce

it into a float* in Germany.

OPTIMIZING
PRODUCTION AND
DISTRIBUTION PROCESSES:

* by adapting them to the integration
of recycled materials, including
for packaging;

* by improving them in order to limit
final waste from production;

* by offering services to customers

to facilitate waste recovery in
the value chain.

Within Valoref, Valorwaste recycles
refractory waste from production.
The Valoref project is expanding

in North America, China and India.

DESIGNING
RESOURCE-EFFICIENT
SOLUTIONS:

* by participating in the public debate
to encourage resource-efficient
construction methods, such as light
construction;

* by promoting renovation, which will
allow for an improved use of the building;

* by designing solutions that facilitate
the modularity of buildings and/or
the optimization of their use;

* by anticipating deconstruction
to promote the reuse or recycling
of materials.

Saint-Gobain participates in the World
Business Council for Sustainable
Development (WBCSD) working group
on circularity in the building sector.

* Industrial process known as “float glass” in which a mixture of raw materials is
continuously loaded into the melting furnace. When it comes out of the furnace,
the glass forms a floating strip on the surface of the molten tin.
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RECOVERING
THE VALUE OF BWILDINGS
AT THEIR END OF KjFE:

* by preserving the value ofiréesgurces
through recycling channels e partnerships
to promote the reuse and recovery
of construction waste and its recycling;

* by recovering waste from construction,
renovation and transformation sites,
and dismantling sites, as well as from
distribution collection points or sorting
centers for private individuals;

* by sorting waste through treatment
sites to facilitate its integration during
production, thus reducing landfill
and destruction;

* by developing waste treatment
technologies to supply recyclable
materials for production processes.

In 2021, Saint-Gobain’s Distribution
branch in France established a partnership
with Tri’n’Collect, a start-up organizing
the collection, sorting and recycling
of construction waste, as well as training
and raising awareness among craftsmen
in sorting procedures.
J




Recycled and recyclable
materials and products
[or nct?

CONTRIBUTION

Raw materials, materials,

packaging, prod
components lracy
e

non-recyclab
or hazardous]

ucts,

clable,

Non-renewable %

raw materials

.

Raw materials ble,
sustainably m%m

bio-sourced or n /0

l.

ol %

Recyclable
ra:ry materials

== Circular flows - to be strengthened

Make it possible to preserve the value of resources
and optimize their use throughout the value chain

== Linear flows - to be eliminated

Contribute to the depletion of natural resources
and environmental degradation

--. Flows of ideas

Through innovation and partnerships, these flows
make it possible to strengthen the circularity of
resources throughout the value chain
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ACTING FOR A SAFER
AND FAIRER WORLD

PROTECTING
HEALTH AND SAFETY
AND PROVIDING WELL-BEING

Protect health and ensure
safety on sites

Health and safety are at the heart of Saint-Gobain’s corporate culture,
supported by all levels of management and by all employees, temporary
workers and subcontractors on site. It is important for everyone to
participate in their own safety and the safety of all of their colleagues.
The shared objective is to jointly achieve the “zero occupational
accidents” and “zero occupational illnesses” objectives. Results show
continued progress in this area:

* the accident rate with and without lost time has been divided
by four in ten years;

* nearly two-thirds of sites did not report an accident in 2021.

Develop safe products and solutions
that provide comfort to the end user

Innovation, production and distribution methods and processes
integrate continuous attention to the quality and safety of products
and solutions; the innovation process includes a checklist to assess
potential impacts on health, safety and the environment.

Product compliance is a constantly evolving process.

A program to strengthen the culture of quality and compliance

of products is rolled out among local teams in each country. In 2021,
66% of sites were covered by a “chemical inventory”. Generally
speaking, Saint-Gobain’s offering focuses on sustainable solutions
that include benefits in terms of health, comfort and well-being.
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SUPPORTING
GROUP EMPLOYEES
AND THEIR FAMILIES

CARE by Saint-Gobain

Launched in 2020, “CARE by Saint-Gobain” is a social protection
program for all Group employees and their families. The coverage
is defined to meet basic daily healthcare needs but also to support
key moments of family life:

» daily medical monitoring and access to care, by covering health
costs (doctor visits or hospitalization) at a rate of at least 80%;

» the arrival of a child (including adoption procedures), by paying
at least 14 weeks of maternity leave with full pay and 3 days
of paternity leave with full pay;

» death, by providing the family with financial capital representing
at least one year of the employee’s salary.

By early 2023, all employees, in all countries where the Group operates,
will benefit from these guarantees for themselves and their families.
At the end of 2021, 88% of them were already covered.



SHARING
COMMON VALUES
WITH STAKEHOLDERS

Respect for human rights
at production and distribution sites

Saint-Gobain is committed to respecting human rights wherever
the Group operates, and throughout its value chain, based on

the United Nations guiding principles on business and human rights.
A due diligence process makes it possible to identify risks directly
or indirectly related to Saint-Gobain’s operations. The main risks
identified concern four areas: respect for employee rights, health
and safety at work, respect for the environment and anti-corruption.
Each of the Group’s entities ensures that each employee performs
their work on the basis of freely agreed terms of employment
according to a shared and accepted document and receives

the payment of a fair wage according to the hours worked.
Freedom of association is guaranteed at all industrial sites

and sales outlets.

Responsible purchasing
Ethical criteria on human rights, working conditions and compliance

with standards, health and safety and the environment, are integrated

into the purchasing process. The responsible purchasing program
- which is based on the ISO 20400 standard - aims to develop long-
term relations with suppliers, based on shared improvement plans.

SpeakUp@Saint-Gobain

The ethics and professional whistleblowing system is accessible

to employees and all other stakeholders (customers, suppliers,
shareholders, trade unions, NGOs, communities and local authorities)
to report any breaches of applicable regulations or internal rules

and procedures, in particular those related to the code of ethics.

CONTRIBUTION

COMMITTING
TO LOCAL COMMUNITIES

Youth training and
participation in education

The Group’s entities have set up partnerships in a number

of countries to train young people in the building professions.
These programs are adapted to the needs of communities
and developed by local teams.

Among the qualifying training courses related to the building
professions, it is worth highlighting three centers created in Morocco,
aiming to train 3,000 professionals by the end of 2022, over

1,000 beneficiaries in South Africa, awareness-raising programs

on the building professions for young people who dropped out

of the education system in North America and England, and two
courses at the apprenticeship training center in France.

Support for solidarity projects

Each year, the Saint-Gobain Foundation finances around 40 local
projects related to social and sustainable housing or professional
integration. Since its creation, it has invested over €16 million and
helped improve the living conditions of 280,000 people in 40 countries.

The Foundation finances projects sponsored by Saint-Gobain
employees - over 350 active or retired employees, who are directly
involved - and relies on local associations.
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MATERIALITY

The materiality matrix published by the Group
was reviewed in 2020 with the assistance of
Mazars. The same methodological principles were
used:

* identify priority issues, based on the available
documentation concerning the Company,
its activities and its environment;

e share these issues with its main stakeholders;

* prioritize these issues by comparing
stakeholders’ expectations and the vision
of management.

A methodology note is available on the Group’s
website. The assessment is based on information
gathered during interviews with experts, customer
surveys, employee surveys, minutes of meetings
with various stakeholders, and internal interviews.
For example, interviews with external stakeholders
carried out as part of «the purpose» or the
“me@saint-gobain” survey, conducted among
Group employees, were included in the analysis.

STAKEHOLDER EXPECTATIONS

LEVEL 1
MOST STRATEGIC CSR CHALLENGES

LEVEL 2

IMPORTANT CSR CHALLENGES

LEVEL 3
CSR CHALLENGES OF MODERATE IMPORTANCE

MATRIX @@o

SustairL(
sqution&
health an
Advocacy @ safety quality O
impact .

*
. Sustainable J Reduction
Circular [ ) solutions - @ /: @ of carbon

economy carbon impact footprint

2.
Employee Y ?‘)0

development

@ Teams
O raw materials @ @ ovboreiwe dversiy
purchasing

Business Y
ethics

Health @
eet and Safety

@ Social dialogue

stainable solutions -
bll-being and comfort

@ Collaborative innovation

Y Agility & business
model resilience

evelopment
partnerships
stry markets

LEVEL 3 LEVEL 2 LEVEL 1
CSR CHALLENGES OF MODERATE IMPORTANCE IMPORTANT CSR CHALLENGES MOST STRATEGIC CSR CHALLENGES

VISION OF GROUP MANAGEMENT
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CSR DASHBOARD

Saint-Gobain’s priority CSR topics are associated
with risks and opportunities, and take into account
the expectations of stakeholders (identified through
the materiality analysis) and the environmental, social
and societal challenges facing the Group. A CSR
roadmap was published in 2019 to serve as a tool for
managing Saint-Gobain’s CSR strategy. This roadmap
demonstrates Saint-Gobain’s willingness to assess its
performance in terms of the environmental and social
impacts of its activities, taking the expectations of its
stakeholders into account.

In November 2020, Saint-Gobain implemented its CO,
roadmap to achieve carbon neutrality by 2050. New
targets for reducing carbon emissions in scopes 1

and 2 and in scope 3 from 2017 to 2030 were
validated by the Science-Based Targets initiative
(SBTi). These targets were therefore included

in the dashboard in 2021, replacing the iso-production
targets for 2025. This update of the dashboard

also includes the action plans implemented as part

of the “Grow & Impact” strategic plan.
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OBJECTIVES
CLIMATE CHANGE

| 2021 RESULTSA, )

| PROGRESS IN 2021

To contribute to a just and sustainable transition, aligned with the M7 1 Agreement

-33% on scopes 1and 2 between 2017 and 2030
(in absolute value)

-23%
(10.3 MtCO>)

-50% on industrial water withdrawals between 2017
and 2030 (in absolute value)

CIRCULAR ECONOMY

To create value through a circular business model that conserves resources

-14%
(48.1 million m?)

‘ \‘Q 29%

-80% non-recovered waste between 2017 and 2030 | -24% 30% 7

(in absolute value) (0.459 Mt) —— %~
+30% of virgin raw materials avoided between 2017 | +1% 3% v0
and 2030 (9.952 Mt avoided) v

HEALTH AND SAFETY ACROSS THE ENTIRE VALUE CHAIN

To ensure the health and safety of our employees

Value of TRAR: 1.5 at the end of 2030

1.9

and stakeholders is our first responsibility

64%

100% of sites covered by a chemical inventory
by 2025

EMPLOYEE ENGAGEMENT AND DIVERSITY

66%

66%

To create a work environment that enables professional and personal growth,

promotes inclusion of all diversities and ensures equity

Employee engagement rate above benchmark
every year

|

30% of women managers by 2025

INCLUSIVE GROWTH

| 83% vs. 74%
‘ 26.3%

To create shared economic growth with stakeholders in a spirit

of mutual trust and transparency

100% of countries have a community assistance
program by 2025

67%

|

‘ 88%

67%
4

100% coverage of the CARE program by 2023

88% of employees
covered

88%
S

100% of new managers are trained in the code

BUSINESS ETHICS
To share our values with our stakeholders to build together over the long term

95% code of ethics

R L . 95% 95% corruption
of ethics in their induction year every year 93% competition
93.4%
100% of responsible timber purchases by 2025 93.4% ——




ROLL-OUT OF
THE CSR ROADMAP

To meet its commitments and achieve the ambitious objectives set in its CSR roadmap, Saint-Gobain relies on structured

APPENDICES

A
<
<,

programs designed to be rolled out worldwide. Resources are made available to support local teams, whose own ideas 6\0

and initiatives can be shared, replicated and adapted.

STRUCTURING
PROGRAMS, ROLLED-OUT
LOCALLY

Program rolled out
WC M in industrial sites

to develop efficiency,
competitiveness and
customer satisfaction.

Support network
for the roll-out of
the code of ethics
(see page 8) and
compliance policies.

ETHICS &
COMPLIANCE

BY SAINT-GOBAIN

It is also worth mentioning TEC (trust, empowerment
and collaboration), a program that notably focuses on
encouraging a new form of leadership for managers
(see page 37), the “environmental framework”, as well
as the “Data Protection by Saint-Gobain”, “CARE

by Saint-Gobain”, “Water by Saint-Gobain”, and “MWB
by Saint-Gobain” programs, among others.

(

RESOURCES
TO SUPPORT
LOCAL TEAMS

A specialized team
at Saint-Gobain, which
/ M identifies innovative

N O\//A\ start-ups, in particular
those working on
BY SAINT-GOBAIN
\—/ well-being and sustainable
development topics.

Program that provides
training modules to accelerate

"IUNIVERSITY the development of skills

related to CSR issues.

It is also worth highlighting Unicampus, a program that
provides training based on the sharing of experience
and which is rolled out on a regional basis; the
Saint-Gobain Foundation, which finances local projects
supported by employees; the “Boost! by Saint-Gobain”
distance learning platform; the Skyline internal
communication platform; and the annual €100 million
budget allocated, from 2020 to 2030, to actions
helping achieve the “net zero carbon” objective.

{Z/O
INSPIRING LOCAL
INITIATIVES TO ACCECERATE
PERFORMANCE s

¢ Local marketing teams participated in the design
of the Solutions for Growth program by sharing
their experiences and the expectations of local
customers.

EETS

* The “environmental emeralds”, “safety diamonds”
and “health rubies” Awards reward local initiatives
assessed on the benefits provided and on whether
they can be implemented in other Group countries
or branches.

COMPENSATION
INTEGRATING CSR ISSUES

¢ Long-term compensation plans include a 20%
component in relation to CSR criteria, of which 10%
corresponds to decarbonization results, 5% to safety
and 5% to diversity.

e Annual bonuses are based on 5% on safety results
and 5% on decarbonization.
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INTEGRATION OF SUSTAINABLE
DEVELOPMENT GOALS 42«0
<

To integrate the United Nations Sustainable Development Goals (SDGs) into its CSR approach, Saint-Gobain relies on the materiality
analysis (see page 47), its dialogue with its stakeholders, and its knowledge of its value chain (see page 7).

Generally speaking, Saint-Gobain actively follows the debates on SDGs reporting processes, and in particular those of the working .

group initiated by the Global Compact. Each of the SDGs was classified according to its importance to Saint-Gobain: some of them ]‘Z

are aligned with Saint-Gobain’s strategy, others only moderately aligned (limited leverage or link to a specific activity) while some /0
are not prioritized. The Group is particularly committed to 14 SDGs, which are integrated into its strategy. 7/

N0 (CLEAN WATER
POVERTY AHD SAKITATION

Offering sustainable and
affordable solutions that
are adapted to the lifestyle
changes associated with
increasing urbanization

Managing and reducing
Saint-Gobain’s impact
on biodiversity

Ensuring a sustainable

EpJelel management of water

resources

Creating inclusive growth
in the countries where - e =
Saint-Gobain operates - ?iw

Using the Group’s Changing the way in which

Implement actions
according to
the local context

Promoting healthy
lives and support
the well-being of

(GOOD HEALTH
AND WELL-BEING

e

potential for local
consumption to foster
the development of
local renewable energy
networks

Creating conditions
guaranteeing quality
jobs for the Group’s

the Group designs, produces
and distributes its products
and solutions to develop

the circular economy

Contributing to

the emergence of
low-carbon economies
capable of preserving

Sharing the Group’s values
with its stakeholders

Behaving like a corporate
citizen in each country

all at all ages employees the common good
QUALITY \ : ) - LIFE
5 o ) 4 EDUCATION !Engagltrjg Satlr;th-Gobam s Implement actions BELOW WATER
romoting learning innovation at the according to
opportunities SDG 4 service of sustainable the local context SDG 14
throughout life development and - SDGs linked to the strategy

the circular economy

- SDGs moderately linked to the strategy

(GENDER 1 REDUCED

EQUALITY INEQUALITIES P
Being inclusive by A Being inclusive I sDGs not a priority

encouraging equal [EIeIcE g 4 : ’ by encouraging equal

opportunities opportunities
w
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KD Environmental Ltd. Saint Gobain Construction Products (lreland) Ltd

1.0 Introduction

KD Environmental Ltd. was commissioned by John McGettigan, EHS Specialist with' Saint-Gobain
Construction products (Ireland) Ltd. to carry out a review of the Closure Restoration and/Aftercare
Management Plan (CRAMP) and associated costs for the Saint-Gobain Mining (Ireland) Liasite in
Magheracloone, Co. Monaghan and the Saint-Gobain Construction Products (Ireland) Ltd sitg at
Navan Road, Kingscourt, Co. Cavan.

Saint-Gobain Construction Products (Ireland) Ltd. holds IED licence P0519-03 granted by the EPA for
its activities. Saint-Gobain Construction Products (Ireland) Ltd is the parent company of Saint-Gobain
Mining (Ireland) Ltd and IED licence P0519-03 covers both the gypsum mining operations and the
gypsum processing facility.

This report has been drafted based on information provided by relevant personnel of Saint-Gobain
Construction Products (Ireland) Ltd. Site visits were also conducted on 26" August 2020 and 9"
March 2021 by David Kelly BSc. MSc. of KD Environmental Ltd. The previous ELRA review was
conducted in September 2019 and an annual review is required under condition 12.2.1 of IED licence
P0519-03.

Disclaimer:

This report has been drafted based on information provided by Saint Gobain personnel.

KD Environmental Ltd do not warrant the accuracy of this infg?mation and will not be responsible for

any opinions which KD Environmental Ltd. has expressed, or conclusions which it has drawn, in

reliance upon information which is subsequently pro@ﬁ;tﬁ e inaccurate. All statements and opinions
provided in this report have been reported in goodoﬁgboand are based on the information gained from

Saint Gobain key personnel. Q&Q&\;%

S

Observations and assessments within this&@?&e‘#were made in accordance with the following

guidance: J\\Q g§\\

e “Guidance on Assessing and 6&@1\9 Environmental Liabilities” and the “Guidance on
Assessing and Costing Envirogfnental Liabilities — Unit Rates for conversion” issued by the
EPA in 2014. >

e “Guidance on Financial Rsdvision for Environmental Liabilities” issued by the EPA in 2015

o “EPA Approach to Environmental Liabilities and Financial Provision” issued by the EPA in
2019

Activity Details:

Name: Saint-Gobain Mining (Ireland) Ltd
Address: Knocknacran
Carrickmacross

Co. Monaghan

Name: Saint-Gobain Construction Products (Ireland) Ltd
Address: Lisnabow,

Kilmainhamwood,

Kells,

Co. Meath

Licence Number: P0519-03

Page 4 of 48
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KD Environmental Ltd. Saint Gobain Construction Products (lreland) Ltd

Activities licenced:

Class 1.3 “The extraction and processing (including size reduction, grading and heating) of minerals
within the meaning of the Minerals Development Acts 1940 to 1999, where an activity<dnvolves any
other operation where either the level of extracted or processed minerals is greater than00,000
tonnes per annum or the total operational yield is greater than 1,000,000 tonnes, and storage of
related mineral waste.

11.1 Waste facility - The recovery or disposal of waste in a facility, within the meaning of the Act of
1996, which facility is connected or associated with another activity specified in this Schedule in
respect of which a licence or revised licence under Part IV is in force or in respect of which a licence
under the said Part is or will be required.

11.5 Landfills, within the meaning of section 5 (amended by Regulation 11(1) of the Waste
Management (Certification of Historic Unlicenced Waste Disposal and Recovery Activity) Regulations
2008 (S.1. No. 534 of 2008) of the Act of 1996, receiving more than 10 tonnes of waste per day or
with a total capacity exceeding 25,000 tonnes, other than landfills of inert waste.

Table 1: CRAMP cost comparison with previous plans (Mine & Process Sites combined)

Year Closure and Restoration/Aftercare Costo.
2021 €5,965,811 &>
2019 €5,119,795 &

A

2017 €4,919,354 ) &
QO
G
SN
'0°Q®\\®Q
1.1  Process Site History & Descri \gﬁ

The company was founded as Gypsumdlﬁ\ Stries in 1936 and employs 180 people at its Kingscourt
operations, now trading as Saint Gobéfrgéonstruction Products (Ireland) Limited. The gypsum
processing facility is situated close to éhoe town of Kingscourt, Co Cavan, eighty five kilometres north
of Dublin. In addition to the processg‘&te, the 118 acre site contains storage silos, warehouses,
workshops, a capped/decommissioned landfill and water lagoon system. The landfill on site is no
longer in use was capped in 2018 with the agreement of the EPA.

Gypsum is a non metallic mineral, which is found in rock form. It is composed of Calcium Sulphate di-
hydrate. After mining Gypsum is crushed and transported by road to the processing facility where it is
calcined and then converted to cement, gypsum plaster boards or builders plaster.

A small stream runs adjacent to the front of the site and this stream is culverted beneath the capped
landfill. This stream then resurfaces at the rear of the gypsum processing site and receives
stormwater from the roofs and yards on site via a series of settling lagoons.

This stream forms part of the River Lagan catchment area which is a tributary of the River Glyde. All
manufacturing activities take place indoors.

A trained emergency response team is located on site. Saint Gobain Construction Products (Ireland)
Ltd employ a dedicated environmental team with a high level of expertise and this team will manage
and implement all aspects of the facilities decommissioning and closure plan. This team will include
the EHS Partner and trained members of the emergency response team. The emergency response
team members are trained and equipped to deal with environmental incidents that may occur on site
such as oil spillages. Where required, external and specialist contractors may be commissioned to
undertake some decommissioning tasks. The fees for specialist contractors have been included in the
costs of the CRAMP for the gypsum mining and gypsum processing facilities.

Page 5 of 48
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KD Environmental Ltd. Saint Gobain Construction Products (lreland) Ltd

1.2  Mine Site History & Description

Saint-Gobain Mining (Ireland) Ltd operated an opencast gypsum mine in the townland of
Knocknacran, Co. Monaghan and currently operates an underground gypsum mine in‘tfie townland of
Drummond, Co. Monaghan. The setting is rural with other surrounding land use being mainly
agricultural with low density residential dwelling. The quarry and mine are situated approximaiely 7km
from the town of Carrickmacross in Co. Monaghan and 7km from Kingscourt, Co. Cavan.

The opencast mine began operation in 1989 following the granting of planning permission
(PL18/5/67892) and in 2017 under planning permission P17/217 permission was granted to extend
the life of the quarry to the year 2033. The underground mine was opened in 2004 under planning
permission P03/578.

The opencast mine site covers a total area of 63.2 hectares of which 44.6 hectares is the area for
gypsum extraction. The remaining 20.7 hectares is processing plant, non-extraction areas and
administration buildings/car parks. The underground mine was estimated to extend over an area of
approx. 33.7 hectares in August 2020.

PN ﬁ/zﬁ 3.ZHa Opencas Mine Site
el 2 &é\,

<'¥’&§?’/

83.9Ha Total Site -
a Total 5 Src \
-
.d"f.
44 6Ha Gypsum Extraction Area—" b
Nov 2013 b -
A
i &

Figure 1: Opencast Mine Area

f, 20 THa Processing Plant Non-exdradtion Area

The opencast mine is bordered on its western boundary by the R179 Kingscourt to Carrickmacross
road. The now disused Drumgossat underground mine forms the maijority of the northern section of
the site, the active Drummond underground mine lies to the south of the site and the quarried gypsum
outcrop lies to the eastern section of the site. The main gypsum mineral reserve lies in the west and
south sections of the site.
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KD Environmental Ltd. Saint Gobain Construction Products (lreland) Ltd

1.2 Licences/Permitted Activities

Saint-Gobain Construction Products (Ireland) Ltd was issued with an Industrial Emissions Licence
(IED) licence P0519-03 by the EPA in July 2015 for their manufacturing and gypsum rnining facilities.
Saint-Gobain Construction Products (Ireland) Ltd is the parent company of Saint-Gobain-#ining
(Ireland) Ltd.

Under P0519-03, Saint-Gobain Construction Products (Ireland) Ltd are permitted to carry out the
following activity under Section 90(2) of the Environmental Protection Acts 1992 and 2003;

- Class 1.3 “The extraction and processing (including size reduction, grading and heating) of minerals
within the meaning of the Minerals Development Acts 1940 to 1999, where an activity involves any
other operation where either the level of extracted or processed minerals is greater than 200,000
tonnes per annum or the total operational yield is greater than 1,000,000 tonnes, and storage of
related mineral waste.

- Class 11.1 “The recovery or disposal of waste in a facility, within the meaning of the Act of 1996,
which facility is connected or associated with another activity specified in this Schedule in respect of
which a licence or revised licence under Part IV which a licence under the said Part is or will be
required”

&

Class 11.5 Landfills, within the meaning of section 5 (ameng@@ by Regulation 11(1) of the Waste
Management (Certification of Historic Unlicenced Wa%(e posal and Recovery Activity) Regulations
2008 (S.I. No. 534 of 2008) of the Act of 1996, recej; more than 10 tonnes of waste per day or
with a total capacity exceeding 25,000 tonnes, o\i \g\@an landfills of inert waste.
S
At Knocknacran, Magheracloone, Drummo ‘,Q rrynascobe, Derrynaglah, Ballycartlan, Enagh and
Carrickmacross, County Monaghan, and@ f8nabow, Kilmainhamwood and Kells, County Meath.
SRR
N OQA*
s\Q
og\,\\o

&
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KD Environmental Ltd. Saint Gobain Construction Products (lreland) Ltd

1.3 Closure and Decommissioning Requirements

IED Licence Requirements

Under Condition 10.2 of EPA IED Licence P0519-03, Saint-Gobain Construction Products (ireland)
Ltd. is required to perform a Decommissioning and Residuals Management Plan and review thi$ plan
annually;

10.1: Following termination, or planned cessation for a period greater than six months, of use or
involvement of all or part of the installation in the licenced activity, the licencee shall, to the
satisfaction of the Agency, decommission, render safe or remove for disposal/recovery any soil,
subsoil, buildings, plant or equipment, or any waste, materials or substances or other in matter
contained therein or thereon, that may result in environmental pollution.

10.2.1: Decommissioning Management Plan (DMP). The licencee shall maintain, to the satisfaction of
the Agency, a fully detailed and costed plan for the closure, decommissioning and rehabilitation of the
installation or part thereof.

10.2.2: The plan shall be reviewed annually and proposed amendments thereto notified to the Agency
for agreement as part of the AER. No amendments may be imp@’mented unless agreed by the
Agency. @é‘

10.2.3: The licencee shall have regard to the Environme: ?Protection Agency Guidance on
Environmental Liability Risk Assessment, Residuals:Vlaihagement Plans and Financial Provision
when implementing Condition 10.2.1 above. I

S

10.2.4: The Decommissioning Managemen;éﬁgﬁ shall include, as a minimum, the following:

(i) A scope statement for the plan & (\&0

(i) The criteria which define the succe§§§0 «de-commissioning of the activity or part thereof, which
ensures minimum impact to the environment

(iii) A programme to achieve the stated%riteria

(vi) Where relevant, a test progran&&% to demonstrate the successful implementation of the de-
commissioning plan O

(v) A programme to address any remaining licence obligations; and

(vi) Details of costings for the plan and a statement as to how these costs will be underwritten

10.2.5: The licencee shall carry out closure, decommissioning and rehabilitation of the installation in
accordance with the plan. No deviation from the plan shall be allowed unless agreed by the Agency.

10.2.6: The licencee shall carry out such tests, investigations or submit such certification, as may be
requested by the Agency, to confirm that individual tasks of the plan are being progressed or have
been completed.

10.2.7: A final validation report to include a certificate of completion for the Decommissioning
Management Plan, for all or part of the installation as necessary, shall be submitted to the Agency
within three months of execution of the plan. The licencee shall carry out such tests, investigations or
submit certification, as requested by the Agency, to confirm that there is no continuing risk to the
environment
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KD Environmental Ltd. Saint Gobain Construction Products (lreland) Ltd

Planning Permission

Planning permission granted to Saint-Gobain Mining (Ireland) Ltd by Monaghan Ccunty Council also
requires for a closure plan to be drafted and submitted under sections 3 and 4 of plantiing permission
P17/217 in the interests of amenities in the areas and the proper planning and development of the
area. Under Condition 4 In respect of closure of the mine, the following shall apply:-

(a) The developer shall notify the authority when closure is imminent (at least 12 months prior to
closure) and when closure has commenced,

(b) within 12 months of closure and for every 12 month period thereafter, until otherwise agreed in
writing with the Planning authority, the developer shall submit a report to the Planning
authority containing the following information:-

(c) the nature and extent of rehabilitation work carried out during the past year, the nature and
extent of rehabilitation work to be carried out during the coming year, any changes in
conditions of the project that may affect the closure plan, and the results of all monitoring
described in the closure plan.

(d) In the event of the Planning authority deeming (on the basis of the reports and monitoring)
that the mine closure plan is an adequate to properly rehabilitate the site due to changed
conditions or, in the event of the developer wishing to amend and/or alter the mine closure
plan, the developer shall formally submit detailed proposals for amendments/alterations to the
closure plan for the agreement of the Planning authoritygThe Planning authority shall be
empowered to require changes to the proposed ame@dments/alterations. The mine closure
plan shall not be deemed to be altered until the \(?I ing authority formally notifies the
developer of the acceptability of the alteration$/arfiendments.

S\
e
Q
14 CRAMP - Scope Statement an%i@mary
&S
1.41 Scope Statement S

Scoping for this Closure Restoration amftercare Management Plan (CRAMP) has determined that
the site will have minimum long-ter Fﬁ]pacts on the environment and is expected to have no
long-term environmental Iiabilities(g\\clean closure is envisaged. A closure plan and a
restoration/aftercare plan for theSaint-Gobain Mining (Ireland) Ltd site and the Saint-Gobain
Construction Products (Ireland) Ltd production facility has been prepared as required under Condition

10 of EPA IED licence P0519-03 and as per EPA guidance.

1.4.2 CRAMP Summary — Gypsum Processing Facility

It is predicted that there are two potential scenarios for site closure of the gypsum processing facility.
The first scenario is the transfer of ownership of the facility to another company for mineral ore
processing. This is the simplest scenario and an unlikely outcome following cessation of processing
by Saint Gobain Construction Products (Ireland) Ltd. Any potential purchaser of the site will be made
aware of any potential environmental liabilities associated with the purchase of the facility and would
be responsible for any future environmental risk and clean up costs associated with the site. In this
scenario, the site will not have to be stripped and fixed plant would not have to be removed. The
nature of the plant and buildings used on site lend themselves to processing of mineral ores other
than gypsum and may be suitable for other industrial uses. Some low cost decommissioning may
have to take place such as removal and decommissioning of unsuitable fixed and mobile plant.
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The second scenario is that the gypsum processing facility is fully decommissiched after the site is
closed by Saint Gobain Construction Products (Ireland) Ltd. All waste and asbestes will be removed
from the site, production buildings and large fixed plant will be decontaminated. Laige mobile and
fixed plant will be sold and removed from site.

The main office building, technical academy, security building, inwards booth, customer services
building, rock shed, mechanical & electrical workshop, plaster mill, board plant & amenities buiiding,
car parks, concrete yards and main concreted paths and floor areas will remain in place as this will
assist other industrial concerns locating to the site.

This closure scenario is more complex and requires a planned decommissioning. The details of
expected requirements under this scenario are presented and costed for in this report.

Total closure and decommissioning costs for the gypsum processing site have been calculated in
2021 as €3,246,370 which includes a 20% contingency. Saint Gobain Construction Products (Ireland)
through their parent company Saint Gobain have in place a financial provision for the amount stated
above to cover closure costs of the facility at Kingscourt — see section 9.0.

Full details of decontamination and decommissioning are given in section 3 of this report.

1.4.3 CRAMP Summary — Mine and Opencast Quarry &

It is predicted that there are two potential scenarios for sitog\éblosure of the mine operation. The first
scenario is the transfer of ownership of the facility to anether company for mineral gypsum extraction.
This is the simplest scenario and an unlikely out & following cessation of processing by Saint-
Gobain Mining (lreland) Ltd. Any potential p \tu%ser of the site will be made aware of all
environmental liabilities associated with the purﬁ&e of the facility and would be responsible for any
future environmental risk and clean-up costsydsgociated with the site. In this scenario, the site will not
have to be decommissioned or remedia &e‘ﬁd fixed plant/machinery will not have to be removed.
Some low cost decommissioning may{@a@ to take place such as removal and decommissioning of
unsuitable fixed plant. s\QoQ
,\O

The second scenario is that the sum mining operation ceases for good following depletion of the
available/suitable gypsum ore @nd that the site is decommissioned/remediated by Saint-Gobain
Mining (Ireland) Ltd with all plant and buildings removed from the site. Production buildings and large
fixed plant will be decontaminated, deconstructed, sold and removed from site. The administration
building, canteen building, access road to these buildings and carpark will remain in place. The
opencast mine area would be remediated. The underground mine will be allowed to naturally flood
due to natural groundwater ingress over a 30 year duration. This closure scenario is more complex
and details of planned decommissioning and site remediation required under this scenario are given
in this report.

Total closure and decommissioning costs for the gypsum mining operations have been calculated in
2021 as €2,719,441 which includes a 20% contingency. Saint-Gobain Mining (Ireland) Ltd through
their parent company Saint Gobain have put in place a financial provision for the amount stated
above to cover closure costs for their facility at Knocnacran / Drummond — see section 9.0.

Full details of decontamination and decommissioning are given in section 3 of this report.
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2.0 Site Evaluation

2.1 Operator Performance - Compliance

Saint-Gobain Construction Products (Ireland) Ltd. was granted IED licence P0519-03 for titeir
gypsum processing facility and mining operation in 2015. Saint-Gobain Construction Products
(Ireland) Ltd. contribute significant resources in order to achieve environmental compliance. On
occasion a non-compliance to this IED licence requirements may occur. A full record of environmental
non-compliances is available upon request from the environmental office at Saint-Gobain
Construction Products (Ireland) Ltd. — a summary for 2020 is given below as reported to the EPA in
the Annual Environmental Report.

» Incident History — Gypsum Processing facility
In 2020, four minor incidents were reported relating to site activities at the gypsum processing
facility. Two of these involved minor water monitoring compliance exceedences. Two involved
minor operational incidents (small localised spills and leaks etc...) The root cause of all
incidents have been addressed with mitigation measures implemented and the incidents are
now closed with the EPA.

» Incident History- Mine and Opencast Quarry .
In 2020, four minor incidents occurred relating to site @c?f/ities at the gypsum opencast quarry
and underground mine. Three of these incidents regarded compliance monitoring
exceedences with no major detrimental envir%(%?\Qéh al effects recorded. The other incident
was a temporary down-time of a stormwateog%gﬂposite sampler.

SO
In 2018 a major incident occurred at tl@%y"gsum mine. A high volume of water ingress into the
mine resulted from normal mining ivifies intersecting an unforeseen fault. As has been
normal practice for many years this \water was pumped to the old Drumgossat Mine workings
to be stored for discharge to thé"River Bursk during the winter season. The high volume of
water meant that the water reaonc‘hoed higher levels in the mine than had historically occurred.
X

In September 2018, a s dence event took place in the area of the Magheracloone GAA
Facility. Investigation by SRK consultants concluded the subsidence occurred due to a unique
and complex set of circumstances with the higher than normal level of water in the old mine
workings being one factor. The company investigation was independently reviewed by
DCCAE consultants whose report is available on the DCCAE website.

The R179 Kingscourt to Carrickmacross road also closed for a number of weeks until the risk
from further land subsidence could be determined. This has concluded that loss in
underground mine stability was localised and that further mine collapse is unlikely.

The pumping of water to the old Drumgossat mine workings ceased on 28 September 2019.

It is proposed to continue the current land stability monitoring programme over a 30 year
duration as this is the expected time frame for the natural flooding of the Drummond mine to
be completed. The current monitoring covers lands and roads in the vicinity of Drummond
mine. It is proposed that this will continue twice yearly over the first 10 years and annually
after that. The associated costs for subsidence monitoring are detailed in section 7 of this
report.

= Compliance History — Both gypsum mine and processing facilities

In 2020, a total of six compliance limit value exceedences were recorded. Three of these
exceedences were due to off site organic loadings of dust which are not related to site
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activities. Organic loadings from birds and vegetation were the cause ci‘these exceedences
and not dust from Saint Gobain activities.

A further three compliance exceedences regarded minor stormwater emission limit value
breaches and had no significant environmental impact.

= Complaints History
In 2020, nineteen complaints were received. All complaints were investigated and areicw
closed with the EPA.

= Enforcement Category
The EPA have confirmed in 2020 that the current risk category for the Saint Gobain process
and mine facilities is A1. Under the EPA Licensing and Enforcement Charging Policy issued in
2020, A1 is the highest enforcement category.

2.2 Environmental pathways and sensitivity

2.2.1 Gypsum processing facility — Site Sensitivity

The topography, surrounding land use and location of site operations has not changed in recent
years. There are no protected ecological sites within 1km of thes&ite and no sensitive agricultural
receptors within 150m of the site. The surrounding topogra is an intermediate terrain dominated
by drumlin formations. o&\\;@

<O
.@ver Lagan catchment area and receives storm
I@\}lng of the receiving stream by KD Environmental
the stream downstream of the gypsum processing

Surfacewater streams in the vicinity form part of
water from the site at location S3. Biological
Ltd. in 2018 concluded that the water quality

facility was classed as Q2-3 and of bein ful/poor quality. It is therefore seen as being of Class
D sensitivity as it has a poor status. Tlg(é ams are not recognized as a Potentially Eutrophic
Coastal or Estuarine water. s\oo

0

The site is situated in an area of a&%%ally important aquifer with a moderate aquifer vulnerability
rating (Ref: Minerex Ground water report 2010 1632-1224).There are no known emissions to land or
groundwater from the gypsum processing facility.

There are No ecological designations or protected areas (SAC, SPA, or NHA) within 1km of the mine

site. The nearest protected site is Killyconny Bog Special Area of Conservation (SAC Site Code
000006) approx. 15Km away.
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2.2.2 Gypsum mine and quarry — Site Sensitivity

The topography, surrounding land use and location of site operations has not changed’in recent
years. There are no protected ecological sites within 1km of the site and no sensitive agficultural
receptors within 150m of the site. The surrounding topography is an intermediate terrain deminated
by drumlin formations. There is some residential housing in the area which is generally confined, to
linear settlement patterns, mainly along local roads.

The River Bursk receives stormwater (a combination of stormwater from the opencast quarry and
hardstand areas and water pumped from the underground mine) from the mine at point MSE1 and
surrounding areas. Prior to discharge, this water passes through a series of settling lagoons. The
Bursk is a tributary of the River Glyde. The Glyde flows to the sea at Dundalk Bay and although not a
designated a salmonid water, this river is known to have salmon run (salmon are listed in Annex Il of
the Habitats Directive, 92/43/EEC).

Biological monitoring of the River Bursk by KD Environmental Ltd. in 2019 concluded that the water
quality both upstream and downstream of the MSE1 discharge has a Q rating of Q3-4 indicating fair
to doubtful water quality with slight levels of pollution.

The River Bursk is therefore seen as being of Class C sensitivity. The River Bursk is not recognized

as a Potentially Eutrophic Coastal or Estuarine water. &
&
\(\
The site is situated in an area of a locally important ac&ifeq@/\lth a moderate aquifer vulnerability rating
(Minerex 2010 groundwater report). o‘\s\oxé\
O

There are no ecological designations or protec @%as (SAC, SPA, or NHA) within 1km of the mine
site. The nearest protected site is KiIchonn@g\\B\gg* pecial Area of Conservation (SAC Site Code
000006) approx. 20Km away. < &@%
O
S &
<

)
2.2.3 Gypsum mine and quarry —ﬁ?drogeological Links

&
In early 2020, Saint Gobain Conétruction Products Ireland Ltd. commissioned a hydrogeology study
of Knocknacran Open Cast Mine and the Underground Mines at Drumgossat and Drummond. This
study was conducted by Piteau Associates.

This Piteau Associates report (Ref: Project 4238-R1) is included as Appendix 2 of this CRAMP report.
In summary, no long term costs associated with water management at the mine is expected as the
Drummond mine will be allowed naturally flood following cessation of mining activities. Groundwater

monitoring will be continued as per EPA licence schedule and these costs are included in the
CRAMP.
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2.2.4 Drummond mine — Subsidence Management

Drummond Mine has been designed to be self-supporting and not require backfilling.

The mine design is detailed by a third party Rock Mechanic who based on the surveyedgeology of
the mine and their own inspections, specifies the design of the rooms and pillars. InspectioRsyof the
“as built” mine also leads to specific advices where additional specific interventions are required to
ensure the safety of the staff who operate within the mine or as a preventive countermeasure to a
future subsidence risk.

Regular monitoring of surface levels in the area of Drummond mine has been carried out over many
years and continues to be carried out. The data from these level surveys is analysed by a third party
specialist and incorporated in the annual subsidence review report. The third party specialist also
advises the company of any steps they should take to mitigate any subsidence risks.

This report is issued to Monaghan County Council in compliance with the mines planning permission
on an annual basis.

Survey results and subsidence reports are reviewed by the DCCAE at its routine mine review
meetings that take place bi-annually. These reviews and any actions arising are reported in the
relevant DCCAE mine review reports
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2.3 Site processes and activities

2.3.1 Gypsum processing and manufacturing

The main operation at the gypsum process site is the processing of the mineral gypsuim
into plasterboard and building plaster for use in the construction industry. This involves catzination
of the gypsum mineral.

The mineral gypsum occurs naturally and is mined at the gypsum mine at Magheracloone, Co.
Monaghan approximately 10 kilometres from the gypsum processing site.

The mineral gypsum is initially crushed to produce a fine powder and heated to remove some of its
water content. This forms the product ‘Plaster of Paris’ and the chemical formula below illustrates
this process.

CaS04.2H20 =™ CaS04.1/2H20

The product is further crushed to give a nominal particle size of 150um before being calcinated at
140 — 170°C which converts the gypsum to hemihydrate — known commonly as stucco. This stucco
material is the raw material of building plaster and plasterboard.

In producing building plaster, process chemicals are added to the stucco to prevent the product
from rehydrating too quickly when rehydrated or mixed with water. It is more practical from an end

user point of view to have a longer setting duration. @\°

&
For Plasterboard, the calcinated stucco is mixed with star O,Water and air entraining agents to
give a fluid consistency. This is then spread onto large.sheets of paper and covered with a second
sheet of paper to form a plaster sandwich — plas rd. The plasterboard is dried using a 3 stage

gas fired dryer. Plasterboard sheets are then tg@ﬁ(ééd and cut to desired length.

A flow chart illustrating on site processes@ff \(LI@ Saint Gobain Construction Products (Ireland) facility
is given below. & Q\Q

\00

O

&

&
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Process Flowchart
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2.3.2 Opencast quarry

Hydraulic excavators and dump trucks are used to remove topsoil, subsoil, and overburden to expose
the gypsum rock. The material which has been removed to expose the gypsum is stored on the site.
The gypsum is then extracted in a series of benches. Primary breaking is achieved by biasting. Rock
breakers are used to carry out secondary breaking, if required. The broken gypsum rock isi¢aded
onto dump trucks using a hydraulic excavator and transported to the surface primary crusher="The
surface primary crusher reduces the run-of-mine rock to less than 300 mm. The minus 300 mm rock
is transported by conveyor belt to a vibrating grizzly feeder. Material less than 75 mm passes
through the feeder and the oversize is directed to the secondary crusher. The secondary crusher
reduces the oversize material to less than 75 mm. The rock is then transported by conveyor belt to
the stacker-reclaimer (homogenizer) where it is stored under cover awaiting collection either to the
plaster and plasterboard factory near Kingscourt or to one of the cement manufacturing companies.
Once the entire gypsum mineral has been removed from an area, the area is backfilled using the
stored topsoil, subsoil, and overburden.

2.3.3 Underground mining

Gypsum rock is drilled and blasted from a series of tunnels. The tunnels are self-supporting as
approx. only 17% of the gypsum is extracted. The remaining 83% is left in the ground to form the
roof, floor, and wall support of the tunnel. In areas of poor geolggy (soft and broken rock) roof
support is installed in the form of rock bolts and mesh. The tgﬁnels are laid out in a grid pattern to

form rooms (where the gypsum has been removed) and-pi ars (where the gypsum has been left in
place). The rock is loaded onto dump trucks using r, -tyred loaders and transported to the
underground primary crusher. The underground ,|(@aw crusher reduces the run-of-mine rock to
less than 300mm. This material is then transp o surface on a conveyor belt, where it joins the
surface processing plant at the secondary (:,&@Eé\((ér

S

. >
All mining operations are carried out wgéﬁﬁ;x%e confines of the gypsum deposit therefore no waste

material is extracted. This eliminates :c\ éﬁleed for spoil heaps or dumps.
O

X
A flow chart illustrating on site progé%ses at the Saint-Gobain Mining (Ireland) Ltd mine and mining
facility is given below. oX
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Table 2.

Inventory of buildings, plant and equipment
Inventory of buildings, plant and equipment — Gypsum Processing Site

Inventory of Processing Facility Plant and Equipment

Plant description

Number on site

Belted Conveyors

20

Ingredients Bins

60

Processing screws

70

Product elevators

17

Raymond Mills

Submerged combustion kettles

Conical Kettle

Tube Mills

Expanders

Baggers

Plasterboard dryer

= ININ|W = (WO,

Storage bins

-
o

Paper stations

Palletiser

6%4;

Mixer

Grinder

|-
T
O
é@k

Rotary Kiln

O/~.

S
£ 4
Lathe lines & .&)

Foiling conveyorss> .o

Compressorss> &

Passenger/gadslift

Transforrré‘e? roms

Main stack & dist cyclone

Electrig. €abinets

O[O |WIOININ|(=|—

N
N

Mgbile plant

Number on site

-3 Shovels

2

Tractors

3

Caterpillar

1

Teleporter

1

FLT

20

Bobcat

1
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24.2

Inventory of buildings, plant and equipment — Gypsum Mine Site

Table 3. Inventory of Mine Site Plant and Equipment
Plant description Number on site
Crushers 3
Wheel wash 1
Weigh Bridge 1
Homogeniser 1
Lorry Loader 1
Conveyors 7
Autosampler 1
Ventilation fan stations 2
Substations 3
Electric Panels 17
Pump station 3
Dumpers 4
Excavators 3
Water Tanker 1
Tractors 1
Diesel Bowser 1 &
4x4 7
IT (FLT) Loa?
Telescopic Handlers EA
Front End Loader mo?i{,cv 3
\»
R
.\O
Table 4. Inventory of Process Fagﬁh&@uildings & Structures
S
Buildings & Structures

Plaster mill — 4 storey ma cturing building surrounded by a single storey
warghouse and raw material store

Board Plant — Single gﬁfey building (95%). Three storey in one section; raw
material additive ared” This is adjoined to the amenities building (cloakrooms)
and meeting room

Mechanical and electrical workshop (2 storey at rear) connected to the board
plant and accessories stores

Accessories stores and engineering stores

Office/ admin building: 2 storey

Technical Academy: 2 storey

Rock intake: Single storey

Heavy machinery store : Single storey

All production buildings associated with gypsum processing comprise block base, steel
supports with metal cladding. Older buildings on the processing site have asbestos

cladding. Smaller buildings, e.g. offices, laboratory etc. are of block construction.
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Table 5.

Inventory of Mine Site Buildings & Structures

Buildings & Structures

Rock Shed

Offices/ Administration

Workshop/Garage

Laboratory (Within Admin Building)

Car Park x 1

Surface water lagoons x 4

Surfacewater Holding Tanks

Qil Storage Bunds

Homogeniser Building

Sample Tower

Primary & Secondary crusher buildings

Emergency station (mine rescue)

All production buildings associated with the Saint-Gobain Mining (Ireland) Ltd. facility
comprise of either concrete block built structures or steel supports with metal cladding.
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2.5

251

Inventory of raw materials, products and wastes

Inventory of raw materials, products and wastes — Process Site

The following table is a detailed inventory of raw materials used at the gypsum
processing and production facility:

Table 6. Inventory of Raw Materials/Chemicals (Processing Site)
Material Max. Volume Stored Storage
Oxyacetylene 6 cylinders Storage cage
Oxygen 8 cylinders Storage cage
Argon 2 cylinders Workshop
Propane 2 Cylinders Storage cage
Aquagrip 25268 8 tonnes Bunded in BP
Aquagrip 27871 3 tonnes Bunded in BP
Esacol 506E 2 tonnes Raw materials warehouse
Microsilica 27 tonnes Raw materials warehouse
Fibre Glass (wet chopped) 28 tonnes Raw materials warehouse
SCP700C Ink 152 litres Chemstore
Nansa 2 tonnes Raw materials warehouse
Cerestar 05483 52 tonnes _Raw materials warehouse
SCP700 cleaner 6 litres ¥ Chemstore

Steol (Manro)

27 tonnes A

Bunded at BP

Borresperse 34 tonness” «& Bunded at BP
NCH Belt Grip 12 x 40Qsmk&” Chemstore in stores
NCH Foam Cleaner 12 x 400 Chemstore in stores
NCH Cut Tapping Oil 120460 ml Chemstore in stores
NCH Galvanic Spray 425400 ml Chemstore in stores

NCH Jet Air

12X 400 ml

Chemstore in stores

NCH Klentec 207

< 812 x 400 ml

Chemstore in stores

NCH Grease Spray & 12 x 400 ml Chemstore in stores
Klubersynth CH2-100N & 400 litres Bunded
Castrol Alpha SP150 (& 400 litres Lubrication store
Castrol Alpha SP320 400 litres Lubrication store
Castrol Mollub 936 165 Kg Lubrication store
Castrol Hyspin AWS32 208 litres Lubrication store
SCP60 Ink 20 litres Chemstore
SCP60 Cleaner 12 litres Chemstore
Perlite Ore 30 tonnes Plaster Mill
Poval 4 tonnes Plaster Mill
Rapid Aged Fines 7 tonnes Plaster Mill
Silipon P 4 tonnes Plaster Mill
Tartaric Acid 24 tonnes Plaster Mill
Tylose E 1 tonne Plaster Mill
Vermiculite 28 tonnes Plaster Mill
Vinnapas 1 tonne Plaster Mill
Castrol Spheerol LEP2 500 litres Bund
Castrol Alpha 220 400 litres Lubrication store
Castrol AWS 46 400 litres Lubrication store
Plast Retard PE 2 tonnes Plaster Mill
HRA Accelerator 3 tonnes Plaster Mill
Diesel 10,000 litres Double skin tank in yard
Bluestar (Silicone oil) 7,000 litres Board Plant bund
Keratin 6 tonnes Plaster Mill
Page 22 of 48

EPA Export 16-07-2021:02:35:43



Material Max. Volume Stored Storage
Lock n Pop 600 litres Plaster Mill on bind
Foil (Metalised Polyester) 6 tonnes Board Plant
Almaredge Lube 60 litres Lubrication Store >
EON 9000SP Oil 60 litres Lubrication Store )
Propylene glycol 200 litres Lubrication Store
Vectron 15W40 Oil 40 litres Lubrication Store

All chemicals, cleaning materials and oils used at the facility are stored within a
chemstore cabinet, on a suitable bund or a designated storage warehouses as required.
Some bottled flammable gases are stored on site such as Propane, Acetylene and
Argon. Use and storage of these pressurised gases is controlled through operating
procedures at the workshop and throughout the site.

No hazardous waste is stockpiled on site and is disposed of as produced — E.g. Waste
Oils, WEEE, and Solid Oily Wastes.

25.2

Inventory of raw materials, products and wastes — Mine Site

The following table is a detailed inventory of raw materials used at the gypsum mine and

opencast quarry:

&.
Inventory of Raw Materials/Chemicals (MinesSite)

Table 7.
" \6\'
Name Type (o‘%}:@ﬁtity Location stored
Castrol 15w/40 Engine oil ‘00?/@ Barrels x 2 Main oil store at w/shop(bunded)
Castrol AWS 46 Hyd oil \Q?\&)OOL Barrels x 2 Main oil store at w/shop(bunded)
Castrol Tection mono 10W Engine oi!\é)\:@(‘@ 200L Barrels x 2 Main oil store at w/shop(bunded)
Castrol Tection mono 20W Engine@&ﬁé{\& 200L Barrels x 2 Main oil store at w/shop(bunded)
Castrol tribol 47447- )
220HT G{éacée 250 kg in 50kg drums | Main oil store at w/shop(bunded)
g@%ricant

WD-40 general oy spray 450ml cans x 10 Aerosol locker in workshop
WD-40 Contact cleaner Cleaner spray 450ml cans x 10 Aerosol locker in workshop
Sulphur free diesel Diesel 27000L Tank Main diesel tank at w/shop

Adblue storage area W/Shop(on
Adblue Adblue 1000L IBC tank bund)

Storage tanks @ Workshop
Waste oil Waste oil 1750 L Tank (bunded) | (Bunded)

Storage tanks @ Workshop
Hydraulic oil 46 Hydraulic oil 2740L tank (bunded) | (Bunded)

Storage tanks @ Workshop
Hydraulic 10W Hydraulic oil 1750 L Tank (bunded) | (Bunded)

Storage tanks @ Workshop
Heating oil tank Green diesel 2740L tank (bunded) | (Bunded)

Storage tanks @ Workshop
Engine oil 15/40W Engine oil 1750 L Tank (bunded) | (Bunded)

All chemicals, cleaning materials and oils used at the facility are stored on a suitable
bund as required. There have been no documented incidences of major chemical or fuel

spills at the facility.
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3.0 Decommissioning / Closure Tasks & Programs

3.1 Gypsum Processing Facility Closure Plan Synopsis

The closure scenario considered is a permanent cessation of operations on site and a
complete clean closure of the facility. A plan for this scenario is covered in this report as
it requires a more extensive plan than selling the site as an on-going mineral ore
processing facility. A clean closure is envisaged for the process site due to high level of
operational controls and procedures on site. To date, there have been no major
environmental or polluting incidents on site. Therefore no aftercare and restoration
management will be required to obtain a clean closure.

It should also be noted that this closure plan does not include the landfill site adjacent to
the gypsum process facility. This landfill has for many years ceased receiving waste from
the gypsum processing facility and capping of this landfill was completed in 2018. The
aftercare and restoration of the landfill is not considered within this report and is covered
by a separate decommissioning and aftercare plan.

The lagoon system to the rear of the processing facility curreptly receives leachate from
the landfill site and site surface runoff from the process site>The volume of leachate from
the landfill entering the lagoons has and will continue tgcﬁécrease as the landfill capping
is now complete. PN

The gypsum processing facility will be still in o (?p%n after 2021 and for many years to
come. Stormwater from the facility will flow tghe‘lagoons after the landfill is capped.
Therefore, the decommissioning of the la is included is the decommissioning and
closure plan for the processing facilitygﬁ%ﬁbt considered in the closure plan for the
landfill. & 69\

S

Upon cessation of activities at the@"fpsum processing facility and subsequent
decommissioning, no remainingléénvironmental liabilities are expected. The following
must be considered in ordergjd\achieve clean closure at the facility:

= Before decommissioning activities commence, a site closure application will be
prepared and submitted to the Agency.

= While it is considered that the operations at the installation will not lead to any
deterioration of the environmental conditions on or under the site, Saint Gobain
Construction Products (Ireland) Ltd. is committed to ensuring that, as far as
practicable, the decommissioning returns the site to a neutral condition and it is
carried out in a manner that minimises any impact to the environment and as
agreed with the Agency.

= Saint Gobain Construction Products (Ireland) Ltd. is committed to ensure that
proper decontamination of on site plant and equipment takes place.

= Saint Gobain Construction Products (Ireland) Ltd. is committed to ensure that
proper recovery or disposal of wastes generated during the decommissioning
process takes place.
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3.2 Mine Site Closure Plan Synopsis

The closure scenario considered is a permanent cessation of operations on siie_and a
complete clean closure of the mine facility. Following the cessation of operations.at. the
underground and opencast mines, all mobile and fixed plant will be removed from-ihe
site. The site will be decontaminated and decommissioned.

On verification by the EPA that this has been completed, it is planned that the final stage
in the mine closure is to allow the groundwater table to recharge to its natural levels by
turning off the pumps currently used to pump water from the opencast and underground
mine floor. On closure and cessation of site activities and following the decommissioning
and removal of all plant and equipment from the underground mine, ground water will be
allowed to flow into the mine at a controlled rate.

Storm water and groundwater ingress will over time fill the opencast quarry with water to
form a small lake.

Groundwater flow into the underground mine can be extracted if required by utilising
submersible pumps to extract water to the current lagoons system for discharge as the
permitted MSE1 discharge into the River Bursk. 2

NS

The area around the newly formed lake will have wherea\(@quired soil and topsoil applied
and these areas will be reseeded and planted with&mag&e species.

S A

<O
A detailed plan for this scenario is covered ir\@g@report as it requires a more extensive
plan than selling the site as an on-going g mineral mining facility. Upon cessation

of activities at the mine and subsequer}cgk e€ommissioning, no remaining environmental
liabilities are expected. The foIIowiQ@\mﬁst be considered in order to achieve clean
closure at the facility: <<c’>\®'\\°)

o

e Before decommissionin xé\ctivities commence, a site closure application will be
prepared and submitteg®to the Agency.

e While it is considered that the operations at the installation will not lead to any
deterioration of the environmental conditions on or under the site, Saint-Gobain
Mining (Ireland) Ltd. is committed to ensuring that, as far as practicable, the
decommissioning returns the site to a neutral condition and it is carried out in a
manner that minimises any impact to the environment and as agreed with the
Agency.

e Saint-Gobain Mining (lreland) Ltd. is committed to ensure that proper
decontamination of on-site plant and equipment takes place.

e Saint-Gobain Mining (Ireland) Ltd. is committed to ensure that proper recovery or
disposal of wastes generated during the decommissioning process takes place.
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3.3 Plant and equipment decontamination requirements

3.3.1 Gypsum Processing Facility decontamination requirements

The most likely scenario is that notification of closure is received in advance of closure
and all closure activities are completed by Saint Gobain Construction Products (Ireland}
staff, however in line with the EPA’s guidance document costings are based on closure
by a third party.

Building structures, bunding, fixed plant, mobile plant and other structures within the
gypsum processing facility will be decontaminated prior to removal from the site. Dry
deposit contaminants will be initially removed by mechanical methods such as scraping,
sweeping and vacuuming. A decontamination and decommissioning team made up of
existing staff may be retained on site for the duration of the decontamination and
deconstruction phase of the site closure to perform and assist with required tasks. An
external cleaning company may also be sought if required.

Residual contaminants not removed by initial mechanical cleaning will be removed using
compressed air and steam cleaning. Compressed air will be used as a preference where
possible to reduce volumes of contaminated wash water resulting from steam cleaning
and power hosing. Wash water produced will be collected irgthe stormwater drains in the
main yard areas and pass to the storm water lagoons atO@@éy rear of the site, before
being discharged to the receiving stream on passigg‘ %&scharge parametric analysis.
S A

F5°
3.3.2 Gypsum Mine Site decontaminat{\@fgﬁ\quirements
Building structures, bunding, fixed plantéjtﬁ le plant and other structures within the
gypsum mine facility will be deconta mi €d by Saint-Gobain staff prior to removal from
the site before being sold. Dry depgéit#&ntaminants will initially be removed by
mechanical methods such as scra bﬁ% sweeping and vacuuming to limit the generation
of wash water on site. Given the specialised nature of the mining industry, familiarity with
the mine site and for health angsafety reasons, a decontamination and
decommissioning team mad&up of Saint-Gobain staff will be established and will be
retained on site for the duration of the decontamination and deconstruction phase of the
site closure to perform required tasks.
Residual contaminants not removed by initial mechanical cleaning will be removed using
compressed air and steam cleaning. Compressed air will be used as a preference where
possible to reduce volumes of contaminated wash water resulting from steam cleaning
and power hosing. Wash water produced will be collected in the surface water drains
and pass to the surface water lagoons, before being discharged to the receiving river on
passing discharge emission limit values as per IED licence P0519-03.
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3.4 Plant and equipment decommissioning requirements

At the processing facility, Kettle 6 is a conical kettle, whereas the remainder of tiie
kettles (3, 4, & 5) are continuous kettles (older technology). Kettle 6 will be reused within
the Saint-Gobain group and therefore be shipped to another site in either France or tria
UK. The remainder of the fixed and mobile plant will be sold on the open market or can
be sold as scrap if there is no other option.

The gypsum mine site fixed plant may be shipped to other sites within the Saint Gobain
group in either France or the UK or sold on the open market. If no buyer can be sought it
will be sold as scrap.

3.5 Demolition

3.5.1 Process Facility demolition requirements

The main office building, technical academy, security building, in booth, customer
services building, rock shed, mechanical & electrical workshop, plaster mill, board plant
& amenities building, car parks, concrete yards and main concreted paths and floor
areas will remain in place as this would assist in allowing other industrial facilities to
locate to the site. All asbestos will be removed from the sitevand the buildings will then
be surveyed and rendered safe. In the event that certainsbuildings cannot be rendered
safe in situ, these buildings will be deconstructed @r‘\dﬁmoved from site following
decontamination. og?’ &
R &

Materials produced as a result of building gﬁg@mctures deconstruction include:

. Metal framing and Cladding
. Construction & Demolition materi @%cks concrete, plaster etc...)
. Electrical cabling S
. Piping and ducting S\QOQ
. Plastics @&0

Wood &
. Glass ©
. Asbestos

ONO A WN

Materials will be sold as scrap or recovered materials as a preference. Materials will be
recycled if not sold or disposed of by licenced contractors that presently remove waste
from the site. At present, there is some asbestos panelling and cladding on site and
there is currently a program implemented to remove a set amount of asbestos from the
site each year. It is hoped that all asbestos will be removed from the site at time of
facility closure. If however, some asbestos remains on site, this will be removed by a
licenced contractor as part of the first stage of site decommissioning.
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3.5.2 Mine site demolition requirements

The administration building, canteen building, access road to these buildings and
carpark will remain in place. Production buildings such as the homogeniser building,
structures and large fixed plant will be deconstructed, sold and removed from site
following decontamination.

Materials produced as a result of building and structures deconstruction include:

Metal framing and Cladding

Construction & Demolition materials (blocks, concrete, plaster etc...)
Electrical cabling

Piping and ducting

Plastics

Wood

Glass

Nogk~wN -~

Materials will be sold as scrap or recovered materials as a preference. Materials not sold
will be recycled or disposed of by licenced contractors that presently remove waste from
the site. &

&

AO\
3.6 Consumables 0‘?:\0*@

It is expected that at least 3 months’ notice of: @‘%Iosure will be available to Saint-
Gobain Construction Products (Ireland) Ltqﬁ}qé%oth the gypsum mine and processing
facilities. On receiving notification of sit%;%? re, Saint-Gobain Construction Products
(Ireland) Ltd will cease ordering or reg@qeoquantities ordered of consumables to allow
stock on site to be used up in the lag @Qénths of activity. Mining will be reduced or cease
at the Saint-Gobain Mining (Ireland\)ﬂ; d facility on notification that the site is to close. On
final closure, any consumables that remain on site will be either removed by their
suppliers at a neutral cost or sferred to other Saint-Gobain facilities in Ireland or the
UK for use. ©

3.7 Production Materials & Finished Product

It is expected that at least 3 months notice of site closure will be available to Saint
Gobain Construction Products (Ireland) Ltd. On receiving notification of site closure from
Saint-Gobain, Saint Gobain Construction Products (Ireland) Ltd will cease ordering or
reduce quantities ordered of consumables and raw materials to allow stock on site to be
used up in the last months of production. Any remaining consumables and raw materials
will either be returned to suppliers for credit or shipped to similar Saint-Gobain
companies in the UK, or as a final option returned to suppliers as a free return.

Production will be reduced or cease at the gypsum processing facility on notification that
the site is to close. On final closure, any finished product on site will be removed and
shipped to similar Saint-Gobain companies in the UK. From here, products will be sold
and distributed. A warehouse facility could also remain at the Kingscourt site until all
stock of finished product has been sold.
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3.8 Chemicals and Wastes

Before the plant decommissioning starts, all chemicals, oils or cleaning products. will be
removed from the gypsum mine and processing facilities either by selling to third parties,
transferring to other Saint Gobain group sites or removal by licenced waste contractors.
All wastes on site will be removed as currently performed by licenced waste contractuis.
All wastes produced during decommissioning will also be removed from site by licenced
waste contractors.

3.9 Contaminated land treatment, removal and/or disposal

There may be heaps of spoil, rubble and C & D waste on site from infrastructural works.
Any such spoil heaps that are on site in the event of closure will be sampled and analysed
for Total Pollutant Content and waste acceptance criteria in order to determine if the
material can be classed as inert, stable non-reactive or hazardous under the Landfill
Directive of 1999.

Such stockpiles will be removed from site and treated or disposed of accordingly by
licenced waste contractors and facilities as agreed with the EPA.

3.10 Soil and Groundwater Monitoring &
N

3.10.1 Gypsum Processing Facility Soil & Groundwgigr Monitoring

There have been no incidents of soll contaminati@“éé\?a result of gypsum processing
operations on site since the granting of an IPPgEfi\’!gé%ce in 2002.

ST
The processing areas on site are almost .@%@ y covered by hard-stand and it is
proposed to leave the hard-stand in pl & after closure of the site. There will not,
therefore, be any soil to be removed frogy the site. Soil Contamination is not considered
to be a potential problem. In terms@f@ﬁe history, there have been no significant spills to
date. In the event of any spill in thg?%ture, (prior to closure) spills will be dealt with
efficiently due to the presence gﬁ\site of an Emergency Response Team. There are spill
containment procedures in p@e and spill clean-up material readily available.

Groundwater monitoring results have to date not indicated any site contamination.

As required under Schedule C.5 of IED licence P0519-03, Saint Gobain Construction
Products (Ireland) perform ground water sampling and analysis from 15 groundwater
boreholes on the process site. This is performed on a quarterly basis and will continue to
be done throughout and following the closure of the facility to a timeframe as agreed with
the EPA. No ELV (Emission Limit Values) are specified for groundwaters in IED licence
P0519-03, however, trigger limits have been set for each groundwater parameter based
on published IGV (Interim Guideline Values) and analysis results during and following
the facility closure will continue to be compared to these trigger limit values as a
measure of compliance.
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Table 8: Process Facility Groundwater monitoring requirements

Analysis Frequency Method 9)
Water Level Quarterly Dip meter
pH Quarterly pH meter
Conductivity Quarterly Conductivity meter
COD Quarterly Standard method
Calcium Quarterly Standard method
Sulphate Quarterly Standard method
Ammonia Quarterly Standard method
Chloride Quarterly Standard method
Manganese Quarterly Standard method
Barium Quarterly Standard method
Other* Quarterly As agreed with the EPA

* Other parameters may be required by the EPA

3.10.2 Gypsum Mine Site Soil & Groundwater Monitoring

As a condition of the licence, Saint-Gobain Mining (Ireland) Ltd has taken biannual
samples of groundwater for analysis from all groundwater boreholes at the mine site.
These are reported in the AER as per IED licence P0519-0®&*§nd table 5 below.
&

Soil Contamination is not considered to be a signifi gﬁiossue in terms of site closure.
There have been elevated levels of petroleum rocarbons (TPH) at two groundwater
monitoring boreholes recorded at the mine. The J%H levels have been reported to the
EPA in the Annual Environmental Report a\{ﬁ@h investigation into the cause of the
elevated TPH levels is currently ongoing.;\\ﬂ spills occur on site they will be dealt by
the on-site Emergency Response Teagi Phere are spill containment procedures in place
and spill clean-up material readily Q@a@ﬁble. Groundwater monitoring results have to
date not indicated any site contaméi\rqa(fion.

X
As required under Schedule %cg%f IED licence P0519-03, Saint-Gobain Mining (Ireland)
Ltd. performs ground water §émp|ing and analysis from 12 groundwater boreholes on
the mine site. This is currently performed on a biannual basis. All 12 groundwater
boreholes will continue to be monitored on a biannual basis following decommissioning
and flooding of the underground mine and opencast quarry. It is estimated it will take 30
years to complete flooding of the underground mine and opencast quarry. Therefore,
groundwater monitoring has been costed for a duration of 32 years following cessation
of mining activities (2 years decommissioning plus 30 years controlled flooding).

Trigger limits have been set for each groundwater parameter and analysis results during

and following the facility closure will continue to be compared to these trigger limit values
as a measure of compliance.
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Table 9: Mine Site Groundwater monitoring
Parameter Frequency Method
Water Level Biannually Dip meter
pH Biannually pH meter
Conductivity Biannually Conductivity meter
Calcium Biannually Standard method
Sulphate Biannually Standard method
Ammonia Biannually Standard method
Chloride Biannually Standard method
Nitrate Biannually Standard method
Manganese Biannually Standard method
Sodium Biannually Standard method
Potassium Biannually Standard method
Magnesium Biannually Standard method
Other* Biannually As agreed with the EPA

3.11 Surface water Monitoring

3.11.1 Gypsum Processing Facility Surfacewater Monité¥ing

Surface water monitoring results have to date indicated hat there has been no
significant pollution instance on site. As required l@ﬁ@%chedule C.2.2 of IED licence
P0519-03, groundwater monitoring results has e not indicated any site
contamination. Saint Gobain Construction Pratlugts (Ireland) perform stormwater
discharge sampling and analysis of receivi Waterbodies in the vicinity of the gypsum
processing site. This monitoring prograr@{% been costed in section 6.

O
S 4\@
3.11.2 Gypsum Mine Site Surfaq\e@?ater Monitoring

The controlled flooding of the u orground mine and opencast quarry will over time
allow for storm water and grodndwater recharge to form a lake on the footprint of the
Saint-Gobain Mining (Ireland) Ltd mine and quarry. The Environmental Impact Statement
for the Saint-Gobain mining facility concluded that the lake will cover an area of approx.
25.4 hectares. It is estimated that approx. 30 years will be the time required for
groundwater rebound to flood the underground mine and for storm water to fill the
excavated area of the opencast quarry.

Post flooding, in the event of overflow from the newly formed lake, any overflow water
from the lake will flow through gravity into the existing westward flowing stream close to
MSWH1. It is proposed that during flooding and for a period of 2 years after flooding is
completed, quarterly analysis of the receiving water downstream on the stream will be
performed for the current MSW1 licenced parameters. The westward flowing stream that
receives storm water at MSW1 is a tributary of the Kingscourt River and forms part of the
River Lagan catchment area.

There are no licenced ELV’s (Emission Limit Values) for MSW1 in licence P0519-03,
however, surface water analysis results during and following the facility closure will
continue to be compared to the 2009 surface water regulation good water quality values
as a measure of compliance. Warning and control limits for the monitoring point
downstream of MSW1 may be set and agreed with the EPA prior to site closure.

This monitoring program has been costed in section 6.
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Table 10: Surfacewater monitoring at MSW1

Analysis Frequency Method

pH Quarterly pH meter
BOD Quarterly Conductivity meter
Sulphate Quarterly Standard method
Calcium Quarterly Standard method
Conductivity Quarterly Standard method
Total Nitrogen Quarterly Standard method
Total Phosphorus Quarterly Standard method

Other* Quarterly As agreed with the EPA

3.12 Mine Site Ground and Stormwater Management

It is planned that the final stage in the mine closure is to allow the groundwater table to
recharge to its natural levels by turning off the pumps currently used to pump water from
the opencast and underground mine floor.

On closure and cessation of site activities and following the decommissioning and
removal of all plant and equipment from the undergroundgnine, the controlled natural
flow of groundwater ingress into the mine will occur. §&>rm water and groundwater
ingress will over time fill the opencast quarry with \A\/Stgéﬁa form a small lake.
N

Groundwater flow into the underground min oﬁ’o OKbe extracted if required by utilising
submersible pumps to extract water to the giitrent lagoons system for discharge as the
permitted MSE1 discharge into the River.\\aiti\%:ﬁ%i&E

Two mass concrete bulkheads we\@?g‘g‘tgtalled in the underground mine at locations
E1South and E2South to control @?@&ndwater ingress into the underground mine from
this area. No maintenance of bulkhead at Drummond mine is required as there is no
current or planned build up of water behind the bulkhead. The current water flow from
behind the bulkhead is not upder pressure however monitoring of water flow volume is
ongoing. There is no cost associated with monitoring water flow as it is now part of the
routine dewatering management system for Drummond mine. The future plan for the
ongoing operation of the bulkhead is to allow no build up of water pressure behind the
bulkhead hence there are no long term costs involved.

3.13 Mine Site Land Rehabilitation and Planting

During the lifespan of the opencast mine at Knocknacran, Saint-Gobain Mining (Ireland)
Ltd practiced grading, contouring and landform remodelling whilst extracting mineral
gypsum. This allows for acceptable sloping and fall in gradient that lends itself to
successful reseeding and planting of the opencast mine area. The use of mounding and
grading also assists the creation of microclimates that encourage plant growth and can
help in the reduction of erosion.

On closure of the mining operation and following the creation of a small lake through the
controlled flooding of the mine, the area around the lake will in some sections require soll
and topsoil applied. These areas will be reseeded and planted. Phased planting will be
undertaken throughout the closure plan timeframe to create a landscape that blends into
the surrounding countryside.
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A map illustrating rehabilitated land and newly formed lake is included as Appendix 1 of
this report. It is estimated that 23.9 hectares of land will need rehabilitation. Ttis will
require 59,750m? of topsoil, of which there are 26,700m? available on site. Other
required topsoil will be source from a certified green field site and subject to inspection
before use as fill material on site.

The guiding principles for the rehabilitation of land at the mine site are as follows:

e Establish an ecological and landscape structure that creates habitats of local
value

e Allow natural plant succession in conjunction with the planting of indigenous tree
and shrub species

e Achieve a high level of ecological diversity within the site establishing a high
quality mixture of coniferous and deciduous planting

e Achieve a strong nature conservation theme

e Improve visual and physical connections with surrounding land uses

It is proposed to seed areas of the site with a range of seed mixes to increase the cover
and to improve the habitat value of the site. The use of a variety of grass mixes will allow
various use areas of the site to be defined. 2

NS

The first planting of pioneer grass species will occur fol(l)@@/ing the final contouring of the
opencast mine slopes and after grass seeding ha,sé@een established. Planting will be
used to facilitate a long term process of successionsand colonization in order to create a
diverse ecological habitat. The first phase \@’& nting will be birch and alder. These
species tolerate harsh and exposed con@ﬁgﬁs and will create shelter for other tree
species to be planted such as oak and m

R
An understory of hawthorn, hazel@ﬁg@\ogwood will be planted. Woody plants such as
these encourage bird species to s\Qéﬁablish in wooded areas and this assists with the
dispersal of seeds and the naturgPplantation of the site. Tree and hedge plantations will
be placed to create links wit%@ﬁ;ting hedgerows creating corridors for fauna to move
from area to area. They will @lso create habitat islands which will help in the dispersal of
seed.

An estimate of the quantity of soil and topsoil has been calculated based on the area to
be rehabilitated, the current soil and topsoil available on site and the required depth of
soil in each section of the opencast mine perimeter — see Appendix 1. Costings for the
purchase and application of the required soil and of reseeding/replanting these areas are
included in section 6 of this report.

Page 33 of 48

EPA Export 16-07-2021:02:35:43



3.14 Programme and timeframes for delivery

3.14.1 Gypsum Processing Facility Programme and timeframes for delivery

A maximum timeframe for completion of tasks set out in the closure plan, of
approximately one year is expected.

This is the duration in which all tasks listed in section 6 — Costings, must be complete.
Following the plan, waste disposal and decontamination of plant and equipment will be
the first tasks completed as disassembly and shipping of plant and equipment cannot be
performed until this is done. It is planned that all waste will be removed from the site
within 3 months of notification of facility closure.

Following completion of all closure tasks, an external closure plan audit will be
conducted by an environmental consultant agreed with the EPA. A period for ongoing
monitoring of ground and surface waters will also be agreed with the EPA following
closure.

A Gantt chart illustrating closure plan timeframes is given below

Gantt Chart (Closure Tasks & Programmes over 1

yr) &
&

&
| 8
Planning Phase \d
F &

1T &
Disposal/Removal of all materials on site - raw QQ
materials, wastes, chemicals, soils é')x\c
K9
. . . \(\ 3
Decontamination of Plant, Equms&t a\ﬁ
Infrastructure oQA

K ]
. ’\o
Removal of Asbestos and Rendenngﬁructures
Safe P

Site Monitoring & Validation -

Figure 4: Closure Plan Tasks Process Site

The planning phase will involve the development of a procurement management plan for
the phases of the shutdown project. It will also involve refinement of project scope and
schedule and the definition of procedures. It is estimated that it will take three months to
dispose and remove raw materials, wastes and chemicals/oils on site.

Decontamination of plant, structures and equipment is expected to take two months to
facilitate the subsequent decommissioning of the site. Deconstruction and removal is
estimated to take three months due to the large size and volume of key processing
equipment. Site monitoring will take place over a period of five months with validation at
the end of that five month period. Following the facility closure and site
decommissioning,
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Saint Gobain Construction Products (Ireland) Ltd. will continue to perform-surface and
ground water sampling and analysis as per IED licence P0519-03 for a duration agreed
on consultation with the Environmental Protection Agency — costs are estimated.ior 10
years in this report.

Dust monitoring will also continue as per IED licence for an agreed duration.
Air monitoring will discontinue as no production processes will be performed and
therefore no emissions to atmosphere will be made.

3.14.2 Gypsum Mine Site Programme and timeframes for delivery

Closure of the Saint Gobain gypsum mine will be completed in 2 phases. The 1st phase
is the intermediate closure plan which will take place 2 years after cessation of gypsum
rock extraction from the opencast quarry. The 2nd phase is the closure of the
underground mine and will occur when all the economically extractable reserve of
gypsum mineral has been removed from the mine area unless permission has been
obtained to extend the underground mining area. The possible closure date for
Drummond mine is therefore difficult to accurately predict as it will depend on market
demand. The planning phase will involve the development of a procurement
management plan for the phases of the shutdown project. It will also involve refinement
of project scope and schedule and the definition of procedusés.
It is estimated that it will take three months to dispose aorl@remove raw materials, wastes
and chemicals/oils on site. \\\.Q@
Oo\o*
Phase 1 refers to the closure of the opencas . Phase 1 includes the removal and
. . . . SO . .
decontamination of materials and equipmen ociated with the operation of the
opencast quarry. This does not include egligment required for pumping or
environmental monitoring. Phase 1 wi clude surface contouring, landscaping of the
extension area, thinning and final Q{@ tiﬁ§g. The decontamination of plant, structures and
equipment is expected to take two mBnths to facilitate the subsequent decommissioning
of the site. Deconstruction and re\ms\oval is estimated to take three months due to the
large size and volume of key %(&?:essing equipment.
o

Step 1. Removal of all equipment from the opencast quarry area with the exception of
the pumping station. (Year 1)

Step 2. Site contouring, Restoration of topsoil cover & grass seeding. (Year 1 — 2)

Step 3. Planting of pioneer species and initial landscaping, installation of access where
appropriate. (Year 2 — 3)

Step 4. Thinning of species, planting of final cover species. (Year 7 — 8)
Phase 2 refers to the closure of the underground mine. It includes the decommissioning,
decontamination and removal of equipment / materials used for the operation of the

underground mine and site contouring.

Step 1: Removal of all fixed and mobile plant from underground (except pumping and
ventilation equipment).

Step 2: Removal of all oils and greases from underground storage areas.
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Step 3: Installation of telemetry system linking subsidence monitoring points ai‘key
locations to surface. (Year 1) with Land subsidence monitoring performed Yeard - 30.

Step 4: Removal of all surface fixed plant and production buildings. (Year 1 — 2)

Step 5: A 250 mm diameter borehole will be installed to intersect the Drummond mine
workings at approx. -20 m O.D. A 150 mm submersible pump will be installed prior to
all underground pumping equipment being removed from the mine. The existing
Drumgossat submersible pumping system will also be maintained.

In the event of stability issues arising during the flooding process, it will be possible to
halt and reverse the flooding process by activating the submersible pumps.

Step 6: Remove pumping equipment from deepest locations and monitor rate of
flooding. When water level reaches -10m O.D., the pumping system in the opencast
quarry can be removed, allowing the depression to fill. (Year 1 — 10)

Step 7: Remove all remaining equipment from the underground mine. Seal declines to
portal at both Drummond and Drumgossat. (Year 10)

Step 8: Complete site contouring, restoration of topsoil coveg grass seeding, boundary
treatment in mineral processing area. (Year 2) §®

The flooding of the underground mine and open \\\g@arry with ground and storm water
will take a considerable amount of time. Infor b@n from the Environmental Impact
Assessment completed for the Saint-Gobai um mine and quarry, estimates that in
excess of 30 years will be the time requir@ﬂ groundwater rebound to flood the
underground mine and for storm watero il the excavated area of the opencast quarry.
To monitor land stability in the vicin'g‘f the underground mine during this natural
flooding, it is proposed to continue%@écurrent land stability monitoring over a 30 year
duration. The current monitoring cévers lands and roads in the vicinity of Drummond
mine. It is proposed that this w@;&ontinue twice yearly over the first 10 years and
annually after that. P

Groundwater and surface water monitoring will continue as specified in section 3.7
during this period. Storm water monitoring downstream will be performed during the
period of controlled flooding of the quarry and underground mine and for a further 2
years after flooding is complete.

As outlined in the closure plan, waste disposal and decontamination of plant and
equipment will be the first tasks completed as disassembly and shipping of plant and
equipment cannot be performed until this is done. It is envisaged that all waste would be
removed from the site within 3 months of notification of the mine facility closure.

Following completion of all closure tasks, an external closure plan audit will be
conducted by an environmental consultant nominated by Saint-Gobain Construction
Products (Ireland) Ltd. and agreed with the EPA.

A period for ongoing monitoring of ground and surface water waters will also be agreed
with the EPA following closure.
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Only following verification from the EPA that decontamination and decommissioning of
the site has been completed will the underground mine and quarry be allowed to fill with
groundwater and storm water.

Two Gantt charts illustrating the timeframe for the completion of both phases of the
closure plan are provided below.

The total duration for completion of CRAMP for the Saint-Gobain Mining (Ireland) Ltd
mine is estimated at being 34 years. This consists of 2 years of plant and building
decommissioning, landscaping and land rehabilitation; 30 years of controlled flooding,
ground and surface water monitoring with a further 2 years of surface water monitoring.

Gantt Chart Closure Tasks for Quarry
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Figure 5: Closure Plan Tasks Opencast Mine
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Gantt Chart Closure Tasks for Mine
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4.0 Criteria for Succngizﬁg? Decommissioning

O
Successful clean closure will be agﬁieved when it can be demonstrated that there are no
remaining environmental Iiabiliu'}% at the Saint Gobain gypsum processing and mining
facilities. The criteria for sucq&sful clean site closure will be as follows:

1. Ensuring sufficient resources are made available so that the site closure is
carried out to plan and within a reasonable timescale.

2. All plant safely decontaminated/decommissioned using standard procedures and
authorised contractors.

3. All wastes handled, packaged, temporarily stored and disposed or recovered in a
manner which complies with regulatory requirements.

4. All relevant records relating to waste and materials transfer or disposal were
managed and retained throughout the decommissioning/closure process.

5. There is no soil or groundwater contamination at the site. This has been verified
using monitoring data, site incident and pollution records and groundwater
assessments conducted at the time of site closure. The criteria for evaluating
whether the soil or groundwater is contaminated will be that samples are assessed
against the Dutch Guideline Criteria (soil), the EPA's Interim Guideline Values
(groundwater) and trigger limits set for each borehole location (groundwater) by
Minerex Environmental Consultants.

6. The Environmental Management System will remain in place and continue to be
implemented during the closure period by designated Saint-Gobain personnel.
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5.0 Decommissioning Plan Validation

Prior to commencement of the implementation of the CRAMP, it will be reviewed by -&n
appropriately qualified independent consultant. This consultant will be nominated by
Saint-Gobain Construction Products (Ireland) Ltd. and agreed with the EPA at the time.

Throughout the implementation of the Plan, the consultant will monitor progress and
advise on the proper implementation of the Plan. After the Plan has been implemented
and all associated works have been carried out, the consultant will conduct a
Decommissioning and Closure Audit. This audit will verify that all equipment and
materials have been properly disposed of and that the site has been rendered free from
potential liabilities. A report on the Decommissioning and Closure Audit will be prepared
for the EPA, and will form part of the validation certification for the Plan. The audit will
ensure the following:

1. All actions as detailed in the CRAMP are carried out.
2. Timescales are as agreed in the decommissioning/closure plan.
3. All waste and recycled materials have been transported off site to contractors as
agreed in the plan. .
4. Evidence is available of all consignments transpor&e\g?off site.
5. There is no evidence of environmental impact ordsoil or groundwater arising from
the activities associated with the decomm@%\@ﬁng/closure plan.
AN
\QO &
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N
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&
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6.0 Gypsum Processing Facility Decommissioning & Closure Costirgs

The tables below details estimated costs based on up to date pay rates and contractor rates. Heavy end estimates have begn used to give higher region
costs. Costs in 2021 have been determined by applying a 2.5% per annum increase to 2019 prices to allow for annual inflatict

Table 11: Decommissioning and Closure Costs — Process Site
Task Description Quantity Unit Unit€Rate Cost € Source of Rates
De.contamlnatlon.of main Removal of gypsum from main plant & 4.704 Man hours €273 €106,908.45 Spick N Span
site plant & equipment equipment cleaners
Decontamination of Removal of gypsum from main buildings & Spick N Span
Buildings and Structures structures 6,302 Man Hours €22.73 €143,226.45 cleaners
Decontamination of Fuel Emptying, Clea_mng & removal of fuel tanks 10,500 \}&Litres €56.82 €596.76 Rilta
Tanks (Assuming all tanks half full) &
Render safe Buildings & Render safe Plaster Mill & Board plant, , S 2 )
Structures engineering workshop, stores & accessories {?&@(ng m €1.82 €47,741.45 Cass Roofing
Removal of fixed plant Inc. & @b\o
electrics & services (excl Removal of fixed plant \5&0\5\\ 9,280 Man Hours €45.45 €421,815.43 | Industry Standard
Kettle 6) K&
. SN2 Cost covered by
Removal of Kettle 6 Transport of fixed plant for tra”Spoftg&Q%@gr 1 Kettle €0.00 €0.00 Saint-Gobain
the UK or France & o :
O receiving site
Broken or damaged plant that.é8 hot Local metal
Disposal of Plant transported for further use is mqtél fabricated €0.00 €0.00 recycling company
and will be sold as scrap. Thisgf% cost neutral. with WCP permit.
N . . Ny .
Stafﬂqg. Cos?s (includes 1x Enwro_nmental Manggecﬁs part of full tlr_ne 1 Per Annum | €17,045.34 | €17,045.34 Current Salary
Administration Costs) role covering process site, landfill, & Mine site. Rates
Staff Costs Annual Leave cover for 2 years 40 Days €139.78 €5,602.98 CurSrZT;rsHS
Security Costs Netwatch Annual Contract 1 Year | €28,408.90 | €28,408.90 C””e”tra"igt watch
Monthly Surface Water Monitoring 12 Per Month €681.81 €81,817.42 Curr;agtyzzsr,;s for
. Per Annual Current costs for
Monitoring (1 year @ Annual Surface Water Monitoring 1 Event €244.38 €2,436.40 10 years
Factory site only) Ground Wgter M'on|tor|ng' of nine wells (Not > Per Event €1,647.72 | €32,953.90 Current costs for
including landfill wells) 10 years
Dust Monitoring 12 Per Month €34.09 €1,704.11 Current costs
Noise Monitoring 1 Per Event €852.27 €852.06 Current costs
Page 40 of 48

EPA Export 16-07-2021:02:35:43




Quantity

Unit Rate |

Task Description Unit € Cost € Source of Rates
Sludge testing / research 3 Sample €568.18 €4 404.11 Minerex
Drainina and Cleaning of Design & planning 4 Lagoon €284.09 €1,136.78 Minerex
9 g ot Management & site work / supervision 12 Man day €568.18 €6,81856 Minerex
SW lagoons at rear of site if - X -
. . Reporting 1 Report €454.54 €454.92 Minerex
contaminated during - - % -
decontamination Pumps, generator, hosing, pipe stoppers. 6 Day €284.09 €1,704.11 Minerex
Hire of Dumper truck, .
Long reach excavator & JCB & Labour Day €909.08 €5,454.85 Wills Bros
Purchase of fill materials and soil.
Filling in an_d seedmg of Landscgpmg arjd reseeding at Iggoon areas in 30,000 m3 €30.59 €917,826.00 Wills Bros
lagoons if required compliance with recommendations from the
habitat survey for the processing site.
Planting of trees, grasses & Cost Neutral
and plants for ground Land rehabilitation of opencast quarry areas 5 49 Hectares €0.00 €0.00 .
e S Greenbelt Project
rehabilitation Q)
Lagoon Sludge 4600 | PerTonne | €329.54 | €527,268.76 Rilta
C&D Waste £ £000 Per Tonne €37.50 €37,499.96 AES
Municipal solid waste S 60 Per Tonne €27.27 €1,636.87 AES
Mixed dry recyclables w100 Per Tonne €4.55 €4,545.00 AES
Paper/ cardboard/ packaging & " 19 Per Tonne €261.36 €4,966.30 AES
Removal of solid wastes Wood RN 24 Per Tonne €34.09 €818.44 AES
Chermicals/ paints / Ink & ass&tlgfid 5 Per Tonne | €1,136.36 | €5,681.78 Rilta
packaging «©
WEEE - hazardougs~ 2 Per Tonne €272.72 €545.27 Irish Lamp
Metal <% 11 Per Tonne €0.00 €0.00 Charlie Byrne
Waste Oils & Solid oily waste 40 Per Tonne | €2,045.44 €81,817.42 Rilta
Asbestos Removal "¢ Asbestos Removal & Disposal 9,300 m* €12.84 €119,400.38 Cass Roofing
External consultation Closure plan audit to ensure criteria for 5 Days €852 27 €4,261.34 Industry stanQard /
successful closure current provider
Closure Plan Audit & EPA Closure plan audit to ensure criteria for 3 Days €852 27 €2.557.22 Industry stanQard /
Report successful closure current provider
Insurance Costs Sltg insurance costs !n_cludlng anronmental 1 Year €22.629.39 | €22,629.41 Current In_surance
liabilities, personal injury, vehicular etc... Provider
Water used for cleaning/decommissioning and Estimated quantit
Utilities electricity supply to power decommissioning 365 Days €113.64 €41,476.57 9 y
. and current costs
equipment for up to 6 months
L'Cencae;ggseme”t EPA Licensing costs for P0519-03 1 Year | €19,416.92 | €19,416.60 | Current EPA Cost
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Additional Cost included in 2020 Review — see below

Environmental Impact Assessment prior to
External consultation infilling of stormwater lagoons (if required to be 3 Days
filled) at the gypsum process site

€852.27

€2:657.22

Industry standard /
current provider

Total Costs

Total Closure and Decommissioning Costs: €2,705,309

20% Contingency:
Total Cost plus Contingency:

€541,062
€3,246,270

*Note 1: Funds would be transferred from the asbestos removal budget alreagly in place to the closure plan budget. Figure

based on 50% of asbestos remaining on site at time of closure @é
O
)
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7.0 Mine and Quarry Decommissioning & Aftercare Costings

The tables below details estimated costs based on up to date pay rates and contractor rates. Heavy end estimates have been used to give higher region
costs. Costs in 2021 have been determined by applying a 2.5% increase per annum to 2019 prices to allow for annual inflation.increases.

Table 12: Decommissioning and Aftercare Costs — Mine
Task Description e Unit R Cost € Source of Rates
Aftercare €
Decontamination of main Removal of gypsum from main plant & Spick N Span
. . . Closure 488 Man hours €22.29 €10,877.12 cleaners of EHS
site plant & equipment equipment
members
— . - Spick N Span
Decontamination of Removal of gypsum from main buildings & = | &) ¢ 976 | ManHours | €2229 | €21,755.29 | cleaners or EHS
Buildings and Structures structures
o members
Deconstruction of Demolition of Lorry load conveyor shed, the ®°
Production Buildings & homogeniser building, the engineering Closure $52 Man Hours €33.43 €21,799.42 Cass Roofing
Structures workshop and bund structures & Qg*\
Removal of fixed plant Removal of fixed plant Closure <9 976 Man-hours €55.73 €54,387.70 Industry Standard
Cleaning out tanks with total capacity of 23m° ,\Qowg\@"
(Assuming all tanks half full). Cost includes (\QO@O*
Decommissioning & tank decontamination, transport of fuel for éjvo &
X . 9 recovery/recycling, contractor labour and tank’ SClosure 23 Mm? €55.68 €1,281.76 Rilta
cleaning of Diesel tanks o . 60 N
decommissioning/disassembly. Cost plus 2 (@
as there are a number of large tanks (éigﬁ\
site at the mine (*\\c’
Cleaning interceptor Cleaning interceptor & Closure 1 Event €1,716.33 €1,716.72 Rilta current cost
Broken or damaged plant thatds not
Disposal of Plant transported for further use is metal fabricated Closure €0.00 €0.00
and will be sold as scrap. This is cost neutral
. . 1 x Environmental Manager as part of full time
Staffln_g_Cost.s (includes role covering process site, landfill, & Mine site. | Aftercare 1 Per Annum | €16,717.55 | €16,717.55 Current Salary
Administration costs) . . Rates
€15,000 for mine site only.
Staff Costs Annual Leave Cover over 2 years Aftercare 40 Days €55.68 €5,483.21 | Current EHS Salary
Surface Water Monitoring Aftercare 34 Years €1,716.33 | €16,596.72 Current costs
Ground Water Monitoring (12 Boreholes) Aftercare 32 Years €1,838.93 | €58,845.51 Current costs
Monitoring Dust Monitoring Aftercare 34 Per Month €133.74 €4,547.11 Current costs
Noise Monitoring Closure 2 Per Event €835.88 €1,671.54 Current costs
Land Subsidence monitoring *> "o ' Aftercare 34 Years €3,919.18 | €133,355.83 Current costs
Soil and topsoil rc_-:‘gw.red for Landscaping of areas _above flood level of Closure 33.050 VE €30.09 €994 526.88 Wills Bros
ground rehabilitation opencast mined area
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Task Description il Unit Un:teRate Cost € Source of Rates
Aftercare €
Application of_ soil and Landscaping of areas _above flood level of Closure 33,050 VE €356 €117,869.62 Wills Bros
subsoil to required areas opencast mined area AN,
Purchase of trees and S Cost Neutral
plants for land rehabilitation Land rehabilitation of opencast quarry areas Closure 23.9 Ha €0.00 %).00 Greenbelt Project
Planting of trees, grasses Cost Neutral
and plants for land Land rehabilitation of opencast quarry areas Closure 23.9 Ha €0.00 €0.60 :
o Greenbelt Project
rehabilitation
Draining and Cleaning
MS.E1 Iagoo_ns at rear .Of site Sludge testing Closure 3 Per sample €557.25 €1,671.54 Minerex
if contaminated during
decontamination
Design & planning Closure 2 Per lagoon €278.63 €556.83 Minerex
Management & site work / supervision Closure 6 Man Day €557.25 €3,343.09 Minerex
Reporting Closure 1.5 Per Report €445.80 €445.47 Minerex
Pumps, generator, hosing, pipe stoppers. Closure @ Per day €278.63 €836.30 Minerex
Hire of Dumper truck, S KN
Long reach excavator & JCB & Labour Closgigio & 4 Per Day €668.70 €2,674.89 SG Rates
Purchase of fill materials and soil. Staff costs F&
oy . . . K 0
Filling in and sgedlng of to opera_te JCB qnd truc|'<. Reseeding at Iggoon &\? re 6,253 M2 €11.15 €69.690.06 SG Rates
MSE1 lagoons (if required) areas in compliance with recommendations ’;Ooé\
from the habitat survey for the processing siteg ”,\@(\
Removal of solid wastes C&D Waste i} Closure 5,000 Per Tonne €36.78 €183,893.00 Midland Waste
Municipal solid waste EL Closure 60 Per Tonne €26.75 €1,605.36 Midland Waste
Mixed dry recyclables & Closure 100 Per Tonne €4.45 €445.47 Midland Waste
Paper/ cardboard/ packaging.&~ Closure 19 Per Tonne €256.33 €4,870.70 Midland Waste
Wood & Closure 24 Per Tonne €33.43 €802.68 Midland Waste
Chemicals/ paints / Ink & assdciated Closure 5 Per Tonne | €1,114.50 | €5572.52 Rilta
packaging
Interceptor chambers Closure 5 Per Tonne €284.19 €1,421.50 Rilta
WEEE - hazardous Closure 2 Per Tonne €267.48 €534.77 Irish Lamp
Metal Closure 1,000 Per Tonne €0.00 €0.00 Charlie Byrne
Waste Oils & Solid oily waste Closure 40 Per Tonne | €2,006.11 | €80,244.64 Rilta
External consultancy, advice and validation of Closure 5 Days €835.88 €4,179.39 Industry standard
closure plan steps
Purchase of Submersible Controlled flooding of underground and Closure 5 Per pump | €11,145.03 | €22,290.06 Clarke Rewinds
pumps opencast mine areas
Installation and .
Y Controlled flooding of underground and .
commissioning of opencast mine areas Closure 2 Per pump €390.08 €780.61 Clarke Rewinds
submersible pumps
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Task Description il Unit Upit Rate Cost € Source of Rates
Aftercare €
Annual preventative . <
maintenance of submersible Controlied floqd|ng of underg3r8und and Aftercare 30 Per annum €390.08 4~ €11,701.86 Clarke Rewinds
pumps opencast mine areas over 30 years
Utilities — water and Water used for cleaning/decommissioning and
e electricity supply to power decommissioning Closure 182 Days €111.45 €20,284.42 Estimated
electricity .
equipment for up to 6 months. =
Closure plan audit to ensure criteria for
External consultation successful closure Closure 3 Days €835.88 €2,507.84 Industry standard
EPA Licensing costs for P0519-03 (licensing
Licence enforcement cost divided by 2 and multiplied for total As per EPA
charges (34 years) duration of CRAMP — decreasing by 1/24th Aftercare 34 Years €6,087.42 | €206,972.07 guidance
year on year)
Insurance Costs Site insurance costs including environmental Closure 3\\) Year €22.194.21 | €44,388.91 Current Ir?surance
liabilities, personal injury, vehicular etc.. provider
Additional Cost mcluded in 2021AR9<\(Pew see below
Maintenance of security fence to ensure No o\0 Current Provider
. public access or trespass *5¢°Note 2 Aftergare 34 Years €1,025 €34,850
Security Management / RS and cost
Health & Safety : See Note 2 N
Netwatch system for security cameras* ) &%é care 34 Years €2,562.50 €87,125
ST
Groundwater Management Maintenance of tr)nL:Lkebifﬂo"; fhe undergzjougso Aftercare 34 Years €0 €0 Current cost
Environmental Impact Assessment pri Current provider
External Consultation infilling of stormwater lagoons (if required to be | Closure 3 Days €852.27 €2,557.38 cozt
filled) at the gypsum mine si
External verification that CRAMP is’completed Current provider
External Consultation and liaising with the EPA on surrender of IED Aftercare 10 Days €852.27 €8,522.67 cozt
licence
Total Decommissioning & €1,690,006
Closure Costs
Total Aftercare costs €576,195
Total Estimated
Decommissioning & After €2,266,201
Care Costs
Contingency 20% €453,240
Total Funds quwred €2.719,441
including Contingency
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Note 1 * Land Subsidence: It is proposed to continue the current land stability monitoring over a 30 year duration as this is the expected time
frame for the natural flooding of the Drummond mine. The current monitoring covers lands and roads in the'vicinity of Drummond mine. It is
proposed that this will continue twice yearly over the first 10 years and annually after that. This will cost €1400_par monitoring event.
Currently land stability in the vicinity of Drumgossat mine costs €1400 per monitoring event and it is planned to tizive an open cast mine over
the main footprint of the old Drumgossat mine. Land stability on the roads over Drumgossat will continue twice yearily over the first 10 years
and annually after that. Total cost €112,000 spread over 30 years

Note 2 *Security: Every 6 months a security fence inspection is performed at a cost of €300. Maintenance costs are as they.occur i.e. if a
fence needs repair. A maintenance budget of €34K over 34 years is expected to be sufficient. The ongoing security camera monitoring is
expected to be €2.5K per annum over 34 years. (Total €85K)

Note 3* Bulk Head Maintenance: No maintenance of bulk head at Drummond mine required as there is no current or planned build up of water
behind the bulk. The current water flow from behind the bulk head is not under pressure however monitoring of water flow volume is ongoing
however, there is no cost associated with monitoring water flow as it is now part of the routine dewatering management system for
Drummond mine. The future plan for the ongoing operation of the bulk head is to allow no build up of water pressure behind the bulk head
hence there are no long term costs involved. &

S

&
Note* See table 14 below for breakdown of Inflationary increases over a 34syear period.
N
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KD Environmental Ltd. Saint Gobain Construction Products (Ireland) Ltd

Table 13: Projection of Future Cost Estimates Accounting for Inflation of 2:6% per Annum

Year Aftercare Costs Decommissioning Cosis
2021 €691,434 €2,028,007
2022 €708,720 €2,078,707
2023 €726,438 €2,130,675
2024 €744,599 €2,183,942
2025 €763,214 €2,238,540
2026 €782,294 €2,294,504
2027 €801,851 €2,351,866
2028 €821,898 €2,410,663
2029 €842,445 €2,470,930
2030 €863,506 €2,532,703
2031 €885,094 €2,596,020
2032 €907,221 €2,660,921
2033 €929,902 €2,727,444
2034 €953,149 €2,795,630
2035 €976,978 €2,865,521
2036 €1,001,403 $%€2,851,071
2037 €1,026,438 ¥ €2,922,347
2038 €1,052,099 A8 €2,995,406
2039 €1,078,401 S €3,070,291
2040 €1,105,361 S €3,147,048
2041 €1,132,995 ¢ €3,225725
2042 €1,161,320 & 5" €3,306,368
2043 €1,190,353.8" €3,389,027
2044 €1,220,112° €3,473,753
2045 €1,250%15 €3,560,596
2046 €1,281,880 €3,649,611
2047 €1,313,927 €3,740,852
2048 €1,346,775 €3,834,373
2049 €1,380,445 €3,930,232
2050 €1,414,956 €4,028,488
2051 €1,450,330 €4,129,200
2052 €1,486,588 €4,232,430
2053 €1,523,752 €4,338,241
2054 €1,561,846 €4,446,697
2055 €1,600,892 €4,557,864
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KD Environmental Ltd. Saint Gobain Construction Products (Ireland) Ltd

8.0 Decommissioning and Closure Plan Review & Update

The Decommissioning and Closure Plan for the gypsum processing facility and’ the
gypsum mine/quarry will be reviewed annually and updated where necessary. Details of
the review and any updates will be reported in the AER.

In the event of closure of the facility, the EPA will be notified in writing that the mining
operations are ceasing and that the mine will be closing.

This plan will then be implemented in a phased manner as described previously.
Throughout the closure, the site's EMS will remain in place and it will be ensured that there
are no uncontrolled releases to the environment. Saint-Gobain Construction Product
(Ireland) Ltd. management will liaise with the EPA over the period to determine when it
would be appropriate to apply for the surrender of the licence.
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KD Environmental Ltd. Saint Gobain Construction Products (Ireland) Ltd

9.0 Closure Plan Funding

The combined decommissioning and aftercare costs of the Saint-Gobain Miring (Ireland)
Ltd mining facility in 2021 are calculated at €2,719,441.

The combined decommissioning and closure costs of the Saint-Gobain Constructien
Products (Ireland) Ltd gypsum processing facility in 2021 are calculated at €3,246,370.

The combined closure and aftercare management cost for the gypsum mine site and the
gypsum processing facility is €5,817,940. This figure includes a 20% contingency.

For the gypsum mine and quarry site, the total aftercare costs have been calculated over a
34 year period to allow for inflation increases at 2.5% per annum.

In May 2018 the capping of a disused landfill on site was completed as per the EPA
specifications for landfill decommissioning. The old landfill site is now four years into its
planned aftercare. RPS completed the CRAMP for the old landfil (RPS Ref:
MGEO0451RP0007) which was approved by the EPA before commencement of capping
works. Wills Bros. completed capping works. Following the completion of capping works,
the EPA signed off on the closure of the old landfill site. RPS costed the capping works at
€2,777,098 and this works was funded by the Saint Gobain group. The total aftercare
costs for the capped landfill were calculated by RPS to bég €1,451,797 giving an annual

aftercare cost of €40,533 over 30 years. éo
&

The total CRAMP costs for the capped landfill, Q&é@\}'psum mine/quarry and the gypsum
processing facility is: og?’ eb

S
Landfill Aftercare €1,451 79&%@
Process Facility CRAMP €3,246,370
Mine Site CRAMP €2.716 44

Total: @g%os

Saint Gobain have a bank guar: ?ee in place for the inevitable CRAMP costs relating to the
environmental restoration ar@b%ftercare of the mine, quarry and landfill. The current
guarantee amounts to €6,251,447.

Saint Gobain also have a ‘Parental Company Guarantee (PCG)’ which is in place to cover up
to €1.5m of non inevitable costs from CRAMP reports, such as factory closure costs,
environmental liabilities etc should SGCPIL go insolvent or fail to fix an issue.

Therefore Saint Gobain have in place sufficient funding to meet the total closure and
aftercare costs of the gypsum mining/quarry, the gypsum processing facility and the aftercare
costs for the decommissioned landfill.

DMl

David Kelly BSc. MSc.
Director & Technical Manager
KD Environmental Ltd.

24™ March 2021
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Appendix 1

Mine Site Topsoil Requirement & Layout
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Appendix 2

Piteau Associates — Hydrogeology Report
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1. INTRODUCTION

1.1 BACKGROUND

This report has been prepared by Piteau Associates for Saint-Gobain Mining Ireland<{ttd.)
(SGMI). It describes the assessment undertaken to develop a conceptual hydrogeological
model for the infiltration of surface water and the flow of groundwater around and into the
Drumgoosat and Drummond underground mines and Knocknacran open cast, Co Monaghan.

The study includes all available geology, groundwater and surface water information for the
sites, including the information contained in reports by Minerex (2019), SLR (2019), SGMI
(2019) and SRK (multiple dates).

Monaghan County Council (MCC) has requested that a hydrogeological report is prepared
according to a scope defined by ARUP consulting which collates all relevant hydrogeological
information for Drumgoosat and Drummond underground mines, and the existing Knocknacran
open cast mine. This report has been prepared according t%tﬁ'e ARUP scope.

The report was presented in draft to MCC, EMD argﬁt@EPA at a meeting in the MCC offices
S\

on 10" December, 2019. The PowerPoint presegfﬁ@n was distributed to all attendees after the

meeting. Verbal and written comments from (tﬁe\ébenmes have been incorporated into this final

W &
version of the report. &
&S
S &
1.2 SITE DESCRIPTION ‘:Qo@
&

1.2.1 Climate QOQ

Precipitation records from the site between 1990 and 2019 show that the annual average rainfall
is 955 mm. Dunsany synoptic station (45 km south of the site) has an annual average potential
evapotranspiration of 515 mm (2016 to 2019).

Table 1-1 presents the monthly mean values for precipitation and evaporation. As is typical in
Ireland, the wettest months coincide with the months of lowest potential evapotranspiration
(October to January). The driest months with highest potential evapotranspiration are May and
June.

1.2.2 Topographic setting

The topography of the area is gently undulating with a general fall from west to east. The area
of the site has an elevation of between 40 and 50 maODM (metres above Ordnance datum,
Malin) which is also typical of the area to the east. The elevations gradually increase to the
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west, to a ridgeline (and surface water catchment divide) which reaches<around 250 maODM
about 8 km to the west of site.

The lowest topography close to the study area occurs around the River Bursk (between 25 and
32 maODM). The River Lagan near the south end of the Drummond mine is about 32)maOD,
which is considered to be the hydrogeological base level for the mining district.

Table 1-1 Monthly mean precipitation and potential evapotranspiration

Month Precipitation (mm/mon) Potential Evapotranspiration
(mm/mon)
January 94.9 11.3
February 74.9 17.7
March 72.8 323
April 66.1 49.2
May 64.4 78.1
June 67.9 84.9
July 73.3 87.1
August 77.3 & 67.3
September 64.4 ,\Qé 45.6
October 96.5 \A 0@” 25.2
November 98.8.5 \O‘ 9.1
December 1@:@)@ 9.4
Total \69%4 514.5
¢9 &0
1.2.3 Surface water drainage <<O\®é§\
c)o

The three primary local surface W(?geor courses are (Figure 1.1):

o Magheracloone StreamCWhlch runs north to south along the western boundary of the
site;

¢ River Bursk (also known as River Rahans) which runs north to south along the eastern
boundary and which receives discharge from the site;

e River Lagan (also known as the River Glyde) receives water from both the
Maghercloone and Bursk and flows from west to east to the south of the site.

The Corduff Stream also rises in the area above the Drumgoosat mine and flows north to Lough
Fea, about 2 km northeast of site (Figure 1.1). Lough Fea is part of the River Bursk catchment.
The Bursk flows south into Bursk Lough, then Rahans Lough, and then into the River Lagan.
Bursk Lough is also fed by Descart Lough.

The Bursk drainage area is low lying, the loughs along its course have the following areas and
elevations:

e Lough Feais 30 ha in area, elevation of 32 maODM,;

e Bursk Lough is 2 ha in area, elevation of 25 maODM,;
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¢ Rahans Lough is 17 ha in area, elevation of 24 maODM,; /%\O
e Descart Lough is 6 ha in area, elevation of 26 maODM. Qb

Figure 1.1: Site location. 4
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1.2.4 Mining

The main area of study includes two operational mines and one closed undergrgtind mine. The
mines have a general north-south alignment along the strike of the Kingscourt gypsum formation
(Figure 1.1). The key features of each mine are as follows:

e Drumgoosat underground mine is located in the north of the study area. It“was
operational between 1963 and 1989. Itis up to 100 mbgl depth and has an aerial extent
of around 1,700 m x 800 m (80 ha). Pumping records for the mine during operations
indicate groundwater inflows were seasonally variable between 20 m3/d in September
to 870 m3/d in March. The mine was used to temporarily store excess water from the
Drummond underground mine up to the time of the subsidence event on 23/24
September 2018. The northeast part of the Knocknacran open cast is underlain (and
quarries into) the southern-most workings of the Drumgoosat underground.

e Drummond underground lies in the southern part of the study area. It has been
operational from 2006 to 2008, and from 2013. It extends to about 155 mbgl depth and
currently has an aerial extent of around 1,300 m x 300 m (38 ha). Inflows to the
Drummond mine have historically been between 1,400 and 2,200 m%/d. In June 2018,
the mine workings intersected a fault one, known asét ‘June 2018 mine fault’. Inflows
from the fault were initially estimated to be arou‘nqﬁ,ooo m3/d but reduced quickly, and
have since reduced to around 1,200 m3/d. &3039

&

e Knocknacran open cast is in the centreg@fiiie mining area. Geological strata exposed
in the open cast include overburde{@? Upper Gypsum Member, bands of dolerite,
mudstone and the Lower Gypsg@ﬁ&ﬁember (see Section 2.1). The mine has been

operational since 1988 an <§i ludes excavation into the southeast third of the

Drumgoosat workings. It is Q\w??ently about 70 m deep (lowest floor elevation about -

3 maODM) and has an aegaaloextent of around 1,110 m x 500 m (55 ha). A general view

looking north is showrbdﬁ Figure 1.2. Sump pumping rates from the mine are not

recorded but estimates indicate that they range seasonally between about 10 m3/d in

September (low groundwater flow only) and 950 m3/d in April (mostly surface water

runoff).

In addition to the three mines within the main area of study, there are two historic underground
mines located to the south of the existing Drummond mine. The Cormey mine was worked
between 1952 and 1961. It included two shafts, both of which are now capped, but monitoring
of water levels can be carried out in ‘1998 — Cormey Shaft’. Further to the south, the Drumgill
mine was worked in the middle part of last century.

Inflows to the current two operating mines are pumped into the site water management system.
Some of the higher flows were pumped for storage in the Drumgoosat workings. A well into the
Drumgoosat workings is operated to maintain water levels in the interconnected mine area.

All water from the site is pumped to the ‘southeast lagoons’ from where it is discharged to the
River Bursk at the licensed discharge point to the southeast of Knocknacran open cast (Figure
1.1). The license states that a maximum of 12,240 m3/day can be discharged. The discharge of
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mine water is automatically adjusted depending on the available flow aﬁ&assimilative capacity
. . . C
in the river to ensure that water quality standards are not exceeded. 6}

£

Figure 1.2: General view of Knocknacran open cast (looking north) ..\{Z

1.3 OBJECTIVES EF

This report details the review of ilable geological and hydrogeological information alongside
the water monitoring database C(water levels, surface water and groundwater quality) to:

e Develop a conceptual hydrogeological model for the infiltration of surface water and the
flow of groundwater in the mining district;

e Evaluate groundwater conditions to support an assessment of the future stability of the
portion of the closed Drumgoosat mine that lies below the R179 and L4900 roads.

e To address issues from the EPA email of 19" December
1.4 AVAILABLE INFORMATION
The information used to compile this report has included mapping datasets, timeseries

monitoring data and reports. The key data are summarised as follows:

e SGMI mapping of geological structures;
e Geological Survey of Ireland (GSI) online mapping datasets;

e Location of third-party wells (Golder 2019 survey);
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¢ Environmental monitoring wells — location and geological zone ¢fmonitoring, monthly
water level data and monthly water chemistry data;

e Drummond pumping log — daily flow data from January 2010 to Novemben2019; and
e Drumgoosat dewatering well — spot flow measurements from October’ 2017 to
November 2019.

Several pertinent reports are available for the area. Key reports and their conclusions are
summarized as follows:

e Drummond Mine Environmental Impact Statement (2003) and Knocknacran
Environmental Impact Statement (2017).

o Geology and water chapters outlining the current and anticipated conditions at
the site in relation to previous development projects

e Minerex, 2019a. Annual Groundwater Monitoring Report for Mine and Processing sites
for 2018.

o Presentation of the data collected through 2018 and its interpretation as part of
the SGMI environmental permit conditions. &

&
e Minerex, 2019b. Drummond Mine Water I&*&ess Assessment of Impact on
Groundwater Resources -Rev 1, June 2019@13’2@% Ref.: 1632-2093 (Rev 3).

o Presentation of the data collec sfﬁbrelatlon to the intersection of June 2018
mine fault in 2018, revaluathp g@he conceptual model and recommendations
regarding management oggﬁgsﬁ/ater

e SLR, 2019. Drummond ngqé? Dewatering Plan (2019 to 2020) SLR Ref:
190311.501.00545.0004. 5\00
X

o Water managem%ﬁ?(\plan for the SGMI site (not only Drummond mine) including
dewatering projections, storage and treatment requirements.

e CCC, 2011a. Cavan County Council. Establishment of groundwater source protection
zones — Kingscourt Water Supply Scheme, Mullantra Borehole (May 2011).

o Hydrogeological conceptual model and groundwater supply source zone
definition.

e CCC, 2011b. Cavan County Council. Establishment of groundwater source protection
zones — Kingscourt Water Supply Scheme, Descart Boreholes (April 2011).

o Hydrogeological conceptual model and groundwater supply source zone
definition.
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2. GEOLOGY

2.1 STRATIGRAPHY

The geology of the district has a strong north-south strike, as illustrated in Figure 2.1. The:study
area is located on the Kingscourt Outlier, a half-graben structure formed of Carboniferous and
Permo-Triassic rocks. The Kingscourt Fault forms the western boundary of the Kingscourt
Ouitlier.

Extensive underground mining has historically taken place in the gypsum deposits of the
Kingscourt Qutlier. The mines extract gypsum from the Permian-age Kingscourt Gypsum
Formation, which consists of mudstone with gypsum and anhydrite. The gypsum deposits occur
within a north-south striking band, approximately 1.2 km wide and 12 km long. The sandy
mudstones and red-brown mudstones of the formation are up to 550 m in thickness and contain
two distinct beds of gypsum and anhydrite in the lower portion. These deposits form a cap on
the north-south trending Carboniferous outlier within the Logg/er Palaeozoic Longford Down

Massif.
assi §Q§

The study area contains five primary stratigraphic og}»‘?@@'hese are summarised (from youngest
to oldest) as follows: \Q \\

o Kingscourt Sandstone Formathgy\—c@utcrops to the east of the Kingscourt Fault and
is the youngest formation of thé&@é’quence This part of the sequence comprises a
siltstone member (between 8@@?00 m in thickness), conformably overlain by Lower
Triassic red-beds sandstone&(ﬁip to 300 m thick), which typically comprises deep beds
with parallel and cross Ia@ﬁatlon

o Kingscourt Gypsum Formation — is a mudstone unit with two distinct mineralised
beds. The provenance of the gypsum suggests deposition of sediments when arid
deserts were occasionally encroached upon by the sea, which then evaporated to
precipitate thick deposits of evaporite minerals. Figure 2.2 presents the stratigraphy of
the formation which is typically divided into five units.

o Lower Mudstone Member is a transitional mudstone which grades up into the
Lower Gypsum from 50% gypsum to good quality gypsum.

o Lower Gypsum Member and anhydrite bed is up to 35 m in thickness and is grey
in colour. Above the transition zone with the Lower Mudstone, it comprises a
thickly bedded, high quality white to grey nodular gypsum that has been the
target of underground mining. This, in turn, transitions upwards into good quality,
light brown laminated gypsum with rhythmic banding, which gradually changes
to creamy pink or red further up the succession. Next are banded magnesium-
rich gypsum layers which can be high in carbonates and show signs of being
heavily leached by groundwater. Massive white gypsum is the upper-most
section of the Lower Gypsum unit. Sub-outcrop of the Lower Gypsum Member
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underlies the Knocknacran open cast area, from the settleivent ponds in the east
to the extent of Drumgoosat underground workings in the north.

o Middle Mudstone Member is a band of mudstone that separates the upper and
lower gypsum members. It varies between 6 and 12 m in thickness. Trie member
consists of reddish, micaceous, plastic mudstones, with frequent green reduction
spots and laminations near the base.

o Upper Gypsum Member is a massive, fine grained, grey-brown to red pure
gypsum. It is typically red and is thinner than the lower bed, ranging between 6
and 10 m in thickness. Moving upward in the sequence from the massive red
gypsum is inter-banded gypsum and red siltstone, coarse gypsum and finally
massive gypsum containing very pure and fine grained grey or cream laminated
mineral. The Upper Gypsum subcrop only underlies the western side of the
Knocknacran open cast and is well exposed in this location.

o Upper Mudstone Member the Upper Gypsum is overlain by the Upper Mudstone,
which is between 26 and 36 m in thickness.

¢ Namurian sandstones of the Cabra Formation, Corratober Bridge Formation,
Clontrain Formation and Carrickleck Formation — ugderlying the Kingscourt Gypsum
formation and outcropping to the east of eastern-nlgs\t}fault within the graben structure.
The formations comprise Namurian-age (Ca\Lpo fferous) sandstones and interbedded
shales. These are poorly cemented and twﬁ%&y very weathered. This tends to result in
increased permeability. 0&0 &@b

N
e Carrickleck Sandstone Member «fﬁ@hasal member of the sandstone sequence. It is
distinguishable from the Carrlg@g\ék Formation as being buff-coloured ferruginous

sandstone. <<°\Q$Q)
o

e Milverton Group — Un(ime‘%y@\g the Carrickleck Sandstone Member and outcropping
further to the east, the erton Group comprises Dinantian pure bedded limestone.
The limestone within %ﬁis group is extensively karstified with numerous features
including caves, enclosed depressions, springs, swallow holes and turloughs.

o Dolerite and basalt sills are also present in the Kingscourt sequence. The sills are
have been described as being conduits for water, having been hydrothermally altered
during intrusion, making them susceptible to weathering and incompetent in places. The
primary intrusion is a fine grained homogeneous basalt between the upper and lower
gypsum beds, in the Middle Mudstone. The intrusion reaches a maximum thickness of
60 m. It has undergone extensive near-surface lateritic weathering and hydrothermal
alteration, and is weathered to a fine grained sand in places. The dolerite sill chiefly
occurs to the east of the orebody and thins out towards the west, with the dip of the
gypsum beds. There is a secondary intrusion (8 m in thickness) that is typically confined
to the Lower Mudstone.

e Castlerahan Formation outcrops to the west of the Kingscourt Fault. This Silurian-aged
massive quartzo-greywacke has been thrust upwards along the Kingscourt Fault to
juxtapose the Permian Kingscourt Sandstone Formation.
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e \Westphalian Shales outcrop to the north of the site are consisting’pQQ\ rey to black shale
and carbonaceous or pyritous, thin bedded siltstones and fine grainé}bsandstones. In
addition, minor thin beds of coal may be present. 6\0‘

R4
Figure 2.1: GSI bedrock geology of the study area (with half-graben cross secﬁ@?)
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Figure 2.2: Stratigraphy of the Kingscourt Gypsum Formation (SO@@?C:\ Gardiner and

McArdle?) QL
.
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1 Gardiner, P.R.R. and McArdle. P., 1992. The geological setting of Permian gypsum and anhydrite
deposits in the Kingscourt district, Counties Cavan, Meath and Monaghan. in Bowden, Earls, O’'Connor
& Pyne (eds.) 1992. The Irish Minerals Industry 1980-90. IAEG, pp 301-316.
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2.2 SUPERFICAL DEPOSITS

The area surrounding the site is principally underlain by till (also known as Boulder Clay) which
is predominantly derived from the Lower Palaeozoic sandstones and shales that comprise the
underlying bedrock (Figure 2.3). The thickness of the superficial deposits is variable ac’oss the
area. Thicker till layers are observed at the higher points of the terrain (drumlins); with
overburden thickness reaching about 50 m. Away from the drumlins, the overburden can be‘as
thin as 1 m, with areas of bedrock outcrop seen to the east of the site (i.e. there is no overburden
present). The average overburden thickness is 13 m according to drill hole logs and the
Geological Survey of Ireland (GSI) National Well Database.

To the east, the till is derived from limestones and, to the southeast, tills originating from
Namurian sandstones and shales dominate (reflecting the different underlying bedrock
geology). Grey brown podzolic and associated gley soils typically comprise the upper portion of
the overburden, especially in areas of limestone glacial till (according to the National Soll
Survey). Drumlin landscapes are typically characterised by drier mineral and organic soils.

The till layers are traversed by glaciofluvial sand and grav@ﬁeposﬁs that follow the channels
of local watercourses. These deposits are notable \glg@@ the course of the Magheracloone
Stream, running north to south along the westerr%gﬁxtﬂer of the site, and in the channel of the
River Lagan, to the south of the site. Some ar@ﬁ bepeat are also present in topographic lows,
along with some minor pockets of Iacustng)%@&lments throughout the area.

®
23 GEOLOGICAL STRucw@;@
N
2.3.1 Regional structures Q@“\

QO
The dominant structural trend in the area is north to south, consistent with the strike of the main
stratigraphical units. The Permo-Triassic bedrock occurs in a series of open folds trending in
this orientation, and the strata dip with an angle of between 10° and 30° towards the Kingscourt
Fault.

The Kingscourt Fault is located about 1.5 km to the west of the site and makes up the western
boundary of the Kingscourt Outlier (half-graben). Several other major faults in the sequence
also trend north-south but have opposite throws (up to approximately 150 m) which, in
combination, form graben-like structures.
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Geophysical interpretation by Young (1975)M found two major geophysical trends; a north-
south and an approximately northeast-southwest or “caledonoid” direction. @hese geophysical
trends are typically consistent with the mapped geological structure in the Kingscaurt Outlier.

Mapping by British Gypsum shows a set of north-south striking faults, corresponding with the
major structural orientations of the area. Two major faults have been observed arounththe
Knocknacran open cast. Both have a north-south trend and appear to extend at least as far.ds
the Cormey workings to the south. One underlies the pit along its southwestern margin. The
other occurs approximately 500 m to the west. The faults are believed to downthrow the Upper
and Lower gypsum beds by around 10 m and 30 m, respectively. Discontinuous groundwater
levels have been identified between exploration holes on either side of the fault that underlies
the south western margin of the pit. This suggests that the fault acts as a low permeability barrier
to groundwater flow.

Roll and fault information for the Drumgoosat area also shows structures primarily following the
north-south orientation although some rolls are orientated in a northeast-southwest direction.

Mapping data for the Knocknacran open cast and a numbgbé&cif underground pillar faces has
also identified minor faults that appear to form a dendriti\c\ﬁ?attern through the centre of the pit.
Analysis of the data found that the major discontj \l@'ég in the gypsum are near vertical and
strike north-south and east-west, with less don&tﬁgﬁ? features striking northeast-southwest and
northwest-southeast. The shaley units Wi'[h\'@i%é gypsum exhibit well developed bedding, with
a regional bedding trend between 15° a ,3@\\’ to the east.
)

There is no evidence from the underogaﬁjnd workings at Drummond or Drumgoosat to suggest
the major north-south trending gra&p‘én structures are important water-bearing features. Rather,
the available data suggests theg?%re barriers to groundwater flow across their strike plane.

2.3.2 Palaeokarst

Palaeokarst surfaces are evident on the surfaces of the gypsum beds, with post-depositional
solution seen particularly where the existing open cast mine has exposed them to the east of
the deposit. The karst surfaces are often mantled by Palaeocene dolerite lava flows of the
Antrim Lava Group. Vaughan? suggests that a karst surface and associated cave drainage

(11 Young DGG (1976) A Geophysical interpretation of the Structural Development of the Kingscourt
Graben. Proceedings of the Royal Irish Academy.

2Vaughan APM, Dowling LA, Mitchell, Lauritzen S-E, McCabe AM and Coxon P (2004) Depositional and
post-depositional history of warm-stage deposits at Knocknacran, Co. Monaghan, Ireland: implications
for preservation of Irish last interglacial deposits. Journal of Quaternary Science Vol 19, pp577-590.
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developed in the Permian gypsum before Palaeocene times, however m% cave systems have

not been observed during mining. Oé}b
<

Figure 2.3: GSIl overburden mapping of the study area "\7
%
& 2781000 279000 280000 281000 282000 283000 284000 285000 286000 ;f@
S b 7 =Y == | MM
3 ( i g &
\ S 3
@ #.
ul
= Cul g "‘ & S
& &
=4 \4—-" é Q
/‘\”"7 ~
o % (=3
g > 4 ' TAE
3 7%/\\\ . 8
: TLs
) \ TLPS&& @ >} o
(=] o
(=] o
o o
o o
(] 4 (2]
w_//- k J \ agt ¥
=1 r
; R S
8 ) 'a % 8
=1 \ ¢ Q5 : NN S
> Q‘d' o >
N é o
) 7 2
°
o o
3 N 3
N o
K
Q
g =~ < »;30(\ TLPSsS % §
= N ¥ 8
£ t 7 S) & 2
] - R\ ' &
N )
, *\ Rck
N
g [l { /s
8 e S A 8
Kingscourt A
™\
3 ol 3
2 | c/ o S ,r; 3
& N &
& “\ Coordinate system: TM65 Irish Grid -
=} S, Datum: TM65 S
8 £ - "‘h’ L | — L 8
[+ % . : 2 D
L i— Quaternary Sediments L, Lacustrine sediments «
A, Alluvium Rck, Bedrock outcrop or subcrop
g Asi, Alluvium (silty) TLPSsS, Till derived from Lower S
Q < . Palaeozoic sandstones and shales H-8
o] | Crannog, Cranno o)
o = d g TLs, Till derived from limestones &
o Cut, Cut ised peat
W U, Lt over ralsed pea TNSSs, Till derived from Namurian
GLPSsS, Gravels derived from Lower sandstones and shales
8 Palaeozoic sandstones and shales 8
& Urban AR
) GLs, Gravels derived from Limestones E
Water |
KaRck, Kartsified bedrock outcrop or
subcrop
§ Soyrces: Esri, i—ggR ,Rarmin, USGS, Intermap, INCREMENT P, NRCan, Esri Japan, MET], Esri China (Hong Kong), E‘S’ri Karea, Bsri (Thailand), §
§ el ‘ NGCTC(d UpenSt#| eetViap contributors, g e ser U]I 'é
278000 279000 280000 281000 282000 283000 284000 285000 286000

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants

EPA Export 16-07-2021:02:35:44



Page 14
Saint-Gobain Mining Ireland (Ltd.) Project 4238-R1
Hydrogeology study of Knocknacran open cast and Drumgoosat and Drummond underground February 2020

3. HYDROGEOLOGY

3.1 MAIN AQUIFER UNITS

GSI has carried out aquifer mapping to characterize the groundwater units around thé<study
area (Figure 3.1). According to their interpretation, the principal bedrock aquifer units in the
area are:

¢ Kingscourt Sandstone Formation — Permo-Triassic sandstones to the west of the site
which are locally important aquifers (“bedrock which is generally moderately
productive”);

¢ Namurian sandstones and Carrickleck Sandstone Member — Namurian sandstones
to the east of the site have also been classified as a locally important aquifer;

e Milverton Group — Dinantian pure bedded limestones east of the Namurian sandstones
are considered to be a regionally important karstified aquifer.

The Kingscourt Gypsum Formation (central to the site) angfthe Westphalian Shales to the
north are both considered poor aquifers. The GSI deg&ﬁbes these as “bedrock which is
generally unproductive except for local zones”. 0@@@

G
Hydrogeological characterisation of the SGM&%me complex (Minerex, 2019°%) also describes

the Kingscourt Gypsum Formation gypsur@ﬁ@@ mudstone members as ‘aquicludes’. Their low
permeability restricts the flow of w Q\t())etween aquifer units, despite the evidence of
karstification in the gypsum. The do‘fgﬁfes of the formation are considered to be ‘aquitards’,

which are characterised by low pe&gﬁeablllty and low flow rates.
N
O . o
The Castlerahan Formation is classified as a poor aquifer and the Dolerite sills do not have
a designation but have been described as being conduits for water, having been hydrothermally

altered during intrusion, making them susceptible to weathering and incompetent in places.

3 Minerex, 2019. Annual Groundwater Monitoring Report for Mine and Processing sites for 2018.
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Figure 3.1: GSI bedrock aquifer units and groundwater supplies '&(\O
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3.2 GROUNDWATER VULNERABILITY AND RECHARGH

DELG/EPA/GSI* state that groundwater that readily and quickly receivés. water (and
contaminants) from the land surface is considered to be more vulnerable than groundwater that
receives water (and contaminants) more slowly and in lower quantities. The trave! time,
attenuation capacity and quantity of contaminants are a function of the following nafural
geological and hydrogeological attributes of the area:

e The sub-soils that overlie the groundwater;
e The type of recharge - whether point source or diffuse;

e The thickness of the unsaturated zone through which the contaminant moves.

All levels of groundwater vulnerability status are observed in the area surrounding the site, as
shown in Figure 3.2. Areas of low subsoil permeability provide a protective layer to the
groundwater and correspond to a “low” vulnerability designation. Much of the Kingscourt
Sandstone Formation to the west of the site shows a “moderate” to “high” designation, with
localised areas of “extreme” vulnerability associated with glluwal deposits. The karstified
Milverton Group limestones are prevalent to the east of the@te and have mostly been assigned
“moderate” to “extreme” vulnerability status, with Iarg@ gé)rtlons of the area comprising of “rock

at or near surface or karst” making it highly vulnega@@
Q\Q ©

Groundwater recharge in the area is mostgéﬁg‘rlved from infiltration of precipitation and local
runoff. The national groundwater rechgﬁi@%ap indicates that natural recharge may locally
range between 1 and 800 mm per yeﬁ?@gure 3.3). This is based on rainfall datasets held by
the GSI that include annual ralafaal actual evapotranspiration, soil drainage, subsoil
permeability, groundwater vulnce)r@%\llty and bedrock aquifer class.

According to the GSI maps, the recharge within the footprint of the mine area is typically 100 to
200 mm/yr, decreasing to less than 50 mm/yr above Drummond underground. The western
margin of the Kingscourt Sandstone Formation is associated with higher recharge, between
350 to 550 mm per year, with small areas of higher (601 to 700 mm) recharge to alluvial gravels.

Recharge in Ireland primarily occurs between October and March when rainfall exceeds
evapotranspiration (i.e. when the soil water is at field capacity). From March to October, the
opposite is often true when the soil moisture is in deficit. A typical seasonal cycle of the soil
moisture balance and recharge may be as follows:

4 DELG/EPA/GSI, 1999. Groundwater Protection Schemes. Department of the Environment and Local
Government, Environmental Protection Agency and Geological Survey of Ireland. Misstear, B. D., Banks,
D., and L. Clark. 2006. Water Wells and Boreholes. Wiley & Sons Ltd. ISBN-13: 978-0- 470-87989-7.
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¢ Summer: high rate of evapotranspiration and soil water removal; ingreasing soil moisture
deficit; rainfall events cause near-surface infiltration, but the water i quickly removed
from the soil profile by evapotranspiration. Little or no recharge.

¢ Autumn: high soil moisture deficit, which has been gradually built up over the summer
months; infiltration from rainfall events is stored in the near-surface soils, everthough
evapotranspiration rates are low; little water percolates downward below the extinction
depth to recharge.

o Winter: the soil moisture deficit that was built up during the summer months becomes
progressively replenished by on-going infiltration due to precipitation events. At some
point, the soil moisture deficit is used up, breakthrough occurs, and the percolating water
moves downward below the capture zone of the root system. The water is able to move
downward below the extinction depth and become recharge to the groundwater system.

e Spring: the soils are fully saturated, and any rainfall or snowmelt is transmitted rapidly
downward below the root zone to become recharge. This may also be the period of high
water availability, so most or all of the annual recharge may occur during this period. As
ambient air temperatures increase, so evapotranspiration rates also rise, and the saill
moisture deficit starts to build up as summer approachgs

It should be appreciated that both the annual rainfall ar&unts and the seasonal pattern of
rainfall, are inherently variable, depending on sea@%lﬁ precipitation events and longer term
cycles. There have been a number of 5|gn|f|ca @y or wet periods over recent years. In any
one year, the actual recharge is likely to be %@lﬁ%antly different from the annual average. Low
rainfall in winter may lead to lower than@i’/@%ge recharge while a wet spring may produce a
large amount of recharge. <<o\\ S
&
s\Q
é\\\o

&
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Figure 3.2: GSIl aquifer recharge mapping
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Figure 3.3: GSI aquifer vulnerability mapping '&(\O
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3.3 GROUNDWATER USERS

3.3.1 Public groundwater supplies

Three public groundwater supplies (PWS) are located within 7 km of the study area:

¢ Kingscourt Mullantra PWS (well name BWO01);
e Kingscourt Descart PWS (well names BW02 and BW03);

e Carrickmacross PWS (well names Monanny borehole and Nafferty spring and
borehole).

The location of the boreholes and Nafferty spring are shown on Figure 3.1.
Kingscourt Mullantra PWS

Well BWO1 is located about 2 km to the southwest of the study area. Based on the source
protection zone report®, it is drilled to a depth of 120 m, with screen between 71 and 113 mbgl.

A diagrammatic cross section through the well is shown on F\i\gwe 3.4.
&
\(\
BWO1 has a typical abstraction rate of around 345 é7d from the Kingscourt Sandstone

Formation. The source zone protection report s Qstﬁat the majority of the sandstone aquifer
footprint is confined by the overlying low ang@:g@ erate permeability subsoil deposits. It is
mainly recharged at areas of bedrock out @@énd extreme vulnerability along the Kingscourt
Fault scarp to the west of the borehole.\'&ﬁgosuggests that the borehole is not abstracting water
from the area of the mine and the miﬁ%@t\ewatering does not affect water levels within the well.
&

The isolation from the mining are@? is further supported by the statement in the report that the
sandstone aquifer appears to clf?e hydraulically isolated from the gypsum aquifer by the low
permeability basal layer of the sandstone and upper strata of the gypsum. Where the two
aquifers are juxtaposed by faulting, the gypsum appears to be sealed off by a low permeability
“gouge” of marl.

5 CCC, 20112, Cavan County Council. Establishment of groundwater source protection zones —
Kingscourt Water Supply Scheme, Mullantra Borehole (May 2011).
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Figure 3.4: Diagrammatic cross section through the Kingscourt Mu'&entra PWS

(reproduced from CCC, 2011a) 6}
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The nature of the geology and presence of fa@ﬁg@ers suggests that BWO1 is hydraulically isolated from any mining
activities 6\
3

Kingscourt Descart PWS &

BWO02 and BWO03 are located around 3.5 km southeast of the study area. A diagrammatic cross
section showing the wells is shown in Figure 3.5. Based on the source protection zone report®,
the wells are drilled to depths of 19 and 91 m, respectively. Their static groundwater levels are
at, or above, ground level (i.e. they are artesian).

Pumping test results show that both wells have potential yields of around 1,000 m3/d or greater
from the dolomitised Milverton Group limestone. The source protection zone report says that
the limestone unit is karstified and mainly recharged at bedrock outcrop and through karst
features on Barley Hill, and where the overlying subsoils are thin. Barley Hill is to the south of

6 CCC, 2011b. Cavan County Council. Establishment of groundwater source protection zones —
Kingscourt Water Supply Scheme, Descart Boreholes (April 2011).
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the wells, so groundwater flow is northwards towards the wells and dl'é)gharges in the Lagan
River. <<>

%

The nature of the geology and discussion in the source protection zone report sugg’g/sts that the
boreholes are not abstracting water from the mining area and are located within a hyé@lulically
disconnected groundwater system. It therefore appears unlikely that any current or g/a@ed
future mining activities could affect the wells. &

Figure 3.5: Diagrammatic cross section through the Kingscourt Descart PWS
(reproduced from CCC, 2011°)
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/| Minor Inflow from northwe \'{
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Figure 13 Conceptual Model dM Faul Throw
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The nature of the geology is such that the wells are likely isolated from any mining activities
Carrickmacross PWS

The Monanny borehole and Nafferty spring and borehole are located over 6 km to the northeast
of the study area. The supplies do not have source protection reports but the EPA states that
Monanny borehole is 97 m deep and both supplies abstract water from karstified limestone (the
Milverton Group). As outlined above, boreholes (and springs) of the Milverton Group do not
abstract water from the mining area and are located within a hydraulically disconnected
groundwater system.
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3.3.2 Group water supply schemes

In addition to the public water supplies, there are three group water schemes (GWS) within
10 km of the study area (Figure 3.1).

¢ Magheracloone GWS sources its water from Greaghlone Lough, 6 km northeast af the
site. The lough is underlain by low permeability tills and Castlerahan Formation Wiich
is a poorly productive bedrock aquifer based on GSI mapping. The mine is within a
separate hydrogeological block and therefore does not have any hydraulic connection
with the lough. Most of the properties in the vicinity of the mine which do not have private
supplies are connected to the Magheracloone GWS water supply network.

e Meath Hill GWS is a groundwater source located 7 km to the southeast (beyond
Kingscourt Descart PWS). The borehole is located within the Tobercolleen and Lucan
Formation (Carboniferous limestone) which forms an isolated ‘locally important’ aquifer
between the ‘poor’ Ardagh Shale Formation to the west and ‘regionally important’
Milverton Group to the north and west. This would suggest that there is no hydraulic
connection with the mine.

o Killanny Reaghstown GWS abstracts groundwater fr0@, two boreholes in the regionally
important Milverton Group aquifer around 7 km to tQé northeast of the site. As outlined
in the source protection plan for the ngscoqn{ %cart PWS wells above, boreholes of
the Milverton Group do not abstract water G;;Br{b‘t e mining area and are located within a
hydraulically disconnected groundwate\g\ m.

$ é\
3.3.3 Domestic groundwater supplleéiv @“

0)
\
Based on a survey completed in §§ptember 2019, there are 23 third-party wells and

groundwater sources within 500 Bf Drumgoosat workings. Locations for nineteen of these
have been surveyed and are s@ﬁ\/\/n in Figure 3.1. Locations with surveyed coordinates also
have water level data available. A total of fourteen are listed as being in use but none are
currently monitored regularly. Most are used to supply water to local housing and farms; eight
are boreholes, eleven dug wells and four are springs. One publicly accessible healing spring is
also recorded.

The majority of the known supply sources occur in the outcrop area of the Kingscourt Sandstone
(to the west of the Kingscourt Fault) or to the east of the faults that define the eastern side of
the graben. Only one of the supplies are located close to the mining areas or above the subcrop
area of the Kingscourt Gypsum sequence.

3.3.4 Mine water storage

The decommissioned Drumgoosat underground mine reaches a maximum depth of around
100 mbgl to the north and northwest of the Knocknacran open cast (Figure 3.6). The
underground workings have historically been used to store mine water as part of the water
management plan for the Drummond underground mine and the Knocknacran open cast. Water
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was stored during times of low flow in the River Bursk. Water is dischargéd when the flow rate
in the river could assimilate the sulphate content of the mine water releasetn the river in line
with the conditions in the EPA licence for the site.

Figure 3.6: Schematic North-South section through all mines. The figure showsthe
location of the R179 and L4900 roads
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3.4 GROUNDWATER LEVELS

3.4.1 General

Groundwater level monitoring data have been compiled by Minerex and are available for a 38
year period (1981 and 2019). Data for the 29 wells with multiple years of data were analysed.
The locations of the wells are shown in Figure 3.7. Of these:

o six wells are in “clay” superficial deposits (till);
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e seventeen wells are in the Kingscourt Gypsum Formation (five irﬁ?per Mudstone; four
in Upper Gypsum; six in Middle Mudstone; two in Lower Gypsum; none in Lower
Mudstone); and

.

e six wells are in the Namurian Sandstone Formation, including the well diiué\,ginto the
Drumgoosat underground workings to control water levels in the interconnec@gmine
area.

Figure 3.7: Groundwater monitoring well locations
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The wells are colour-coded by stratigraphic position by Minerex (Figure 3.8). Recent
groundwater levels (May 2019) are shown on Figure 3.9 and in Table 3-1.

Table 3-2 shows water levels for monitoring points in the South Drummond area only.
Groundwater hydrographs between January 2013 and June 2019 are shown in Figui@ 3.10 to
Figure 3.15.

Figure 3.8: Groundwater monitoring well stratigraphical positions (Source: Minerex,
2019)
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Figure 3.9: Currently recorded groundwater levels (November 2019)
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Table 3-1 Recent groundwater levels in all available monitoring wellg
Monitoring Point Hydrogeological Unit Date Watéy Inferred
level Drawdown
elevation from
(maODM) Bdseline
1HP Upper Mudstone Member 01 May 19 45.8 0
1 J P Shallow Upper Gypsum Member 01 May 19 29.4 33.0
1998 - Cormey Shaft Upper Gypsum Member 01 May 19 26.6 5.0
95 A 1 Deep Middle Mudstone Member 01 May 19 14.3 19.1
95 A 1 Shallow Clay 01 May 19 36.4 0
Drumgoosat dewatering well Kingscourt Sandstone 01 May 19 -12.3 -29.3
M 101 P Kingscourt Sandstone 01 May 19 29.7 14.7
M102P A Clay 01 May 19 39.2 0
MW1P1 Middle Mudstone Member 01 May 19 -24.1 68.5
MW 1P 2 Upper Gypsum Member 01 May 19 -7.5 51.9
MW1P3 Upper Mudstone Member 01 May 19 445 0
MW 2P 1 Clay 01 May 19 46.5 0
MW3P1 Westphalian Sandstones and 01 May 19 -13.8 58.2
Siltstones &
MW 3P 2 Middle Mudstone Member ®®1 May 19 -235 67.9
MW 4P 1 Lower Mudstone Member & (@” 01 May 19 2.1 60.4
MW 4 P 2 Middle Mudstone Memgﬁ:@” 01 May 19 0.1 62.3
MWS5P 1 Middle Mudstone M@f‘@&’ 01 May 19 33.1 15.3
MW 5P 2 CIaonQA&“ 01 May 19 50.3 0
MW 6 P 1 Cabra }Foqﬁ‘r(]\@%n 01 May 19 20.1 28.3
MW 7P1 Lower Mf\gd:s’@e Member 01 May 19 2.6 45.8
O3A P2 Upper‘f}é@sum Member 01 May 19 34.2 2.8
MW 18 2 UppgéGypsum Member 06 Sep 18 -17.4 79.8
MW 18 1 I{_\gﬁer Gypsum Member 01 Sep 18 -86.4 148.8
O3AP1 U'Namurian Sandstone 01 Sep 18 -66.6 100.0
Drummond E 4 Lower Gypsum 01 Aug 18 -79.6 77.0
Drummond E 7 Lower Gypsum 01 Aug 18 -70.7 68.1
1J P Deep Middle Mudstone Member 01 Apr 14 43.8 18.6
M101P A Lower Mudstone Member 01 May 10 49.1 -11.7
M 102 P Clay 01 Apr 09 39.2 -2.8
95 A 01 Nov 05 64.9 -2.5
96 A 01 Nov 05 75.8 -3.4
95A2 Clay 01 Oct 05 38.5 -11.1
M 103 P Upper Mudstone Member 01 Aug 05 29.8 4.6
506 P Upper Mudstone Member 31.6 -3.2
507 P Upper Mudstone Member 30.4 -5.0
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Table 3-2 Water levels for South Drummond area monitoring points

Monitoring Point Hydrogeological Unit Water level elevaiion (maODM)
River 318"
O3A P2 Upper Gypsum Member 34.2
1998 — Cormey Shaft Upper Gypsum Member 26.6 °C
MW 18 2 Upper Gypsum Member -17.4 <.
O3AP1 Namurian Sandstone -66.6 Yt
MW 18 1 Lower Gypsum Member -86.4

3.4.2 Superficial deposits

Figure 3.10 shows the hydrographs for the six wells believed to be representative of superficial
deposits (mostly till). The observed water levels range between 28 maODM (95 A2) and
50 maODM (MWS5 P2). The water elevation typically reflects the local topography and the
elevation of the well collar. The depth to water in the wells is typically in the range of 0.5to 2 m.
All wells show a seasonal fluctuation, except for 95 A 1.

The largest seasonal fluctuation is typically seen in MW2 %}; located close to the northern
margin of the Drummond underground mining area. Thlg@howed a water level reduction of
about 3 m during the dry summer of 2018; recoverlgg gﬁrmg the recharge period towards the
end of the year. It does not appear to show any gé?gé?atlon with the recent increased inflows to
the Drummond workings. There are no tre@é@b‘?\hat would indicate long term drawdown or

changes due to the mining operations. §Z§2~

o8 ~<\
As is seen in other mining districts |rf<?5@\]‘and (and worldwide), the behaviour of water levels in

superficial deposits tends to be mgétly independent of conditions in the underlying bedrock
formation. The data from the SIO ells in the study area are consistent with this. The underlying
mine workings do not significantly affect the near-surface water balance in the superficial
deposits. The seasonal fluctuation in MW2 P1 appears to be related to natural climatic cycles.
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Figure 3.10: Hydrographs for wells thought to be screened in superiial deposits (till)
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Monitoring data are available for three wellgqé%fgtaned in the Upper Mudstone Member with
records between January 2003 and June @%@?Figure 3.11). Groundwater levels are above the
inferred hydrogeological base level. '{I;gé?\@% no apparent influence of recent or historical mining
activities. Qo®
N

The record for M103 P cease%@%?\ mid-2005 but closely matched 1HP when concurrent data
were available. Levels in 1HP have typically remained around 43 maODM since January 2005
and have shown a slight increase in the recent years. MW1 P3 shows a much broader range in
level than MW1 P3, which is screened in the same unit. The reported groundwater elevation
shows significant fluctuation between 15 maODM and 50 maODM since 2003, with greatest
peaks correlating to wet winter periods. It is not apparent why the early water levels fluctuate.
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Figure 3.11: Hydrographs for wells screened in the Upper Mudstonédember
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There are four observation wells monitoring the gﬁgé? Gypsum Member (Figure 3.12). These
RN
typically have water levels around 10 m Iowg@iﬁ% the Upper Mudstone Member wells. This
suggests a downward hydraulic gradient @ﬁ@@dicates that significant downward groundwater
O

flow does not occur. RGN

SN

X

O3A P2 has remained stable since qabnitoring began, with the exception of a sharp drop in level
in July 2009 which correspondsoga similar drop in 1J P Shallow. Overall levels in these two
wells have been similar since 2009, but 1J P Shallow has decreased by approximately 4 m in

that period and shows stronger fluctuations than O3A P2.

Groundwater levels observed in MW1 P2 are about 35 m lower than in the other Upper Gypsum
Member wells. The level was recorded at 18 maODM when monitoring began in February 2004
in this well. The drawdown may have been a response to early underground development in
Drummond. Further drawdown occurred during 2006 and early 2007. The reason for the
reported recovery in 2010 and the stable water level since June 2010 (-8 maODM) is unclear,
although it continues to be influenced by mining.

Monitoring data for the Cormey shaft have shown a slight downward trend since 2007 but the
shaft appears to be mostly isolated from the Drummond underground mine. There was a drop
of about 1 m which appears to be coincident with the increase in mine inflows in June 2018.
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Figure 3.12: Hydrographs for wells screened in the Upper Gypsum Member
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Observation wells in the Middle Mudstone Mem&aﬁ@}ﬁe shown in Figure 3.13. Overall, water
levels show a much wider range than those s@%&h the upper units. This is due to proximity to
mine workings and associated dewaterlngé,\\%ﬂ@out two of the observation points (MW 5 P1 and
1 JP Deep) are below the hydrogeologlé%b%se level. Key observations are as follows:

Levels in MW5 P1 have remam%d stable at around 33 maODM since monitoring began
in 2006 and do not appeag@ be impacted by mining;

1JP Deep increased fr(gfn 22 maODM in November 2003 to 43 maODM in May 2005,
where it has remained since;

95A1 Deep and MW4 P2 have shown similar trends, with levels declining gradually up
until 2008 when they stabilised, and a slight rise in water level is seen in late 2018;

M1 P1 and MW3 P2 have decreased in level by around 17 m and 35 m respectively,
with the main drop occurring in January 2007 (consistent with MW 1 P2 in the upper
gypsum and M 101 P in the Numurian — albeit a more subdued response);

M1 P1 and MW3 P2 have approximately the same reported groundwater level of around
-23 maODM since January 2007.
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Figure 3.13: Hydrographs for wells screened in the Middle Mudston&Member
(including dolerites)
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Observation wells in the Lower Gypsum Mem@é}ﬂéigure 3.14) have shown little variation since
monitoring started in about 2005. Repo@ﬁ@(‘/ater levels in MW4 P1 and MW7 P1 are very
similar, but MW7 P1 fluctuates less tga‘if@?lw P1. Both wells have a reported water level of
around 0 maODM which is significanff@“elow the hydrogeological base level. However, neither
well responds to the increase in Dogrguﬁmond Mine inflows in 2018.

§

Drummond E7 and MW18 2 arg believed to be open in the Lower Gypsum member. The level
in Drummond E7 is approximately -65 maODM and the single water level measurement for
MW 18 2 was 17 maODM in September 2018. Borehole logs for MW 18 1 shows it is openin a
faulted interval of the Lower Gypsum Member. The water level was between -70 and -
90 maODM in late 2018.
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Figure 3.14: Hydrographs for wells screened in the Lower Gypsum #ember
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3.4.4 Namurian sandstone and Westphalian shale &

KS

The Drumgoosat dewatering well is screened in l\@ﬁnéﬁan sandstone. The monitoring data
indicate that pumping maintained the water Ievgﬁg’@xbetween -50 and -30 maODM until June
2018 (Figure 3.15), when water levels mcrg@”@ to around -10 maODM as a result of the
increased inflow of water pumped fr ‘ghe Drummond Mine (see Section 4.3). The
Drumgoosat dewatering well levels a(ge @bproxmately 80 m below the regional water levels
reported for the Namurian sandstonggé’ﬁd the hydrograph shows a strong seasonal signature.
Well levels have typically varied t&&around 10 m between seasons, but levels during the 2018
winter period exceeded those m]%wously reported.

In addition to the Drumgoosat well, there are two observation wells screened in the Namurian
sandstones (M101 P and MW6 P1). These are below their expected hydrogeological base level
but show relatively little variation over the past 10 years (Figure 3.15). Between early
January 2007 and January 2009, a decline in water level was observed in M101 P, from around
35 to 29 maODM. This response was not observed in MW6 P1, but was also seenin MW 3 P 1
which is screened in the Westphalian Shales.

Water levels in MW 3 P 1 (-10 to -20 maODM) are at least 30 m lower than the expected
hydrogeological base level at that location, but remain relative stable from 2009 until early 2017,
when a further reduction in level of around 3 m was observed. MW 3 P1 also shows a subdued
response to the recent increase in water level in the Drumgoosat well.

Water levels in O3A P1 have shown little variation since monitoring started in about 2005 until
the 6 month period between April 2018 and October 2018 when a steep drop from 30 maODM
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to -60 maODM occurred. This can be correlated with mining into a fraCture zone associated
with the June 2018 mine fault (see Section 4.3).

There are no further apparent correlations between the water levels in the dewatering well and
water levels in the observation wells. It is inferred that all three observation wells h&ave been
influenced by historical mining to some degree, but only MW 3 P1 responds (by a minor arizunt)
to recent mining activity.

Due to the hydraulic layering and poor connectivity of the geological units in the area, it is
apparent that some lower units have become dewatered to variable degrees, while units above
them remain unimpacted by mining. This is most notable with regards to the superficial
deposits, but it also occurs in the bedrock due to the layering of the units with the Kingscourt
Gypsum sequence and the presence of the dolerite sills.

Furthermore, below the Kingscourt Gypsum sequence, there are high groundwater levels in
some of the underlying Namurian sandstone units compared to overlying gypsum sequence.

Figure 3.15: Hydrographs for wells screened in Namuriangandstone

AN
3 S
W
g°

-70 4

Water level (maODM)

-90 T T T T T T T T
Jan '03 Jan '05 Jan'07 Jan'09 Jan'11 Jan"13 Jan'15 Jan'17 Jan'19

e Drumgoosat dewatering well === 101 P (Namurian) —M 101 P A
= MW 3 P 1 (Westphalian) MW B P 1 (Namurian) 03AP1

3.4.5 Drawdown

Using the long-term water level records, the drawdown from original baseline for each
monitoring well has been estimated as shown in Figure 3.16. Drawdown is greatest within the
mudstone and gypsum members, as would be expected because these are the units where
mine workings are present. There is some localised drawdown in the Kingscourt Sandstone
and Namurian Sandstone units, some of which can be related to the penetration of the hydraulic
barriers caused by the faults and lithological contacts (see Section 5.5).
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Figure 3.16: Interpreted monitoring well drawdown from baseline c&g\itions

N

* Drawdown calculated from water levels on the following dates: M18-01 - 5 Sep 18; M18-02 - 6 Sep 18.
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Beneath the R179 and L4900 roads, about 70 m of drawdown has<occurred within the
Kingscourt Gypsum Formation as a result of historical mining and dewatering®f the Drumgoosat
Mine. Figure 4.5 shows the strata dip away from the R179. The interpreted pre-mining
groundwater level was likely around 40 maODM below the alignment of the road./It appears
that the pumping from Drumgoosat underground has maintained dewatered conditions-eeneath
the roads. It is expected that pumping from the Knocknacran open cast and the Drumgadgsat
well will cause groundwater levels beneath the roads to remain low during the period of active
operations. Any potential seasonal variation in groundwater level would be limited provided
pumping from the workings is continuous.

All bedrock drawdown is relatively local to the mining areas. There is no indication of any
regional-scale drawdown.

There is no apparent drawdown or influence of mining on the superficial deposits.
3.5 GROUNDWATER CHEMISTRY

The Minerex 2018 Annual Monitoring Report’ presents Wgté"quality plots for all monitoring
wells to the end of 2018. The plots are included in A\Rp%@x A. The monitoring well locations
and depths are presented in Figure 3.7 and Figur §@6§ In general terms, the groundwater of
the area is near-neutral pH; with high chloride g\@g‘édium and moderate sulphate and calcium.
Table 3-3 provides a summary of the sampl s‘ﬁ]ts.
S

Each monitoring location tends to ha\ée‘\@b‘&?east one parameter which is an exception to these
generalisations. There does not appg@:? o be any correlation with regards to lithology, depth or
location (except MW1 and MW%‘osuggesting that groundwater quality is localised and is
primarily controlled by local flog’ conditions and the interaction of the specific combination of
lithologies in that area.

Alkalinity is mostly high but is also variable between sampling stations. For samples that have
high alkalinity, the sulphate and calcium are relatively low, suggesting that the water has not
had significant residence time within any of the gypsum horizons. Samples that have high
sulphate also tend to show high calcium (this is expected) and sodium which suggests the water
has had contact with gypsum and other evaporite lithologies. The high pH values (> pH8)
indicate an external influence, possibly cement from the well construction.

Any groundwater that comes into contact with gypsum will, in principle, cause gypsum to
dissolve, provided the water is under saturated. The rate of dissolution is dependent on the
extent of under saturation and also the pH of the water (lower pH = faster dissolution). Most

7 Minerex, 2019b. Annual Monitoring Report 2018 Rev 0, May 2019. Doc. Ref.:1632-2089.
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groundwater samples from monitoring wells appear to be under saturated with respect to
gypsum. Therefore, there is the potential for dissolution of gypsum to occut; even though the
pH is typically neutral. Superficial groundwaters tend to have the lowest pH, $6,the greatest
potential for dissolution is where these waters have contact with gypsum such as in’the wall of
the open cast or in the Upper Mudstone or Upper Gypsum members above the roef. of the
underground mining areas. However, most of the local superficial (till) deposits are of’low
permeability, so percolation rates are relatively low. There is more potential for on-going
gypsum dissolution below natural or mining-induced surface depressions where infiltration and
percolating water may become concentrated.

The ability for gypsum dissolution to cause mechanical changes to the formation is more likely
to be a function of kinetics (physical movement) and not of thermodynamics (degree of under-
saturation and pH). The kinematics of crystalline gypsum dissolution in Palaeozoic and
Mesozoic rocks is typically slow and tends to be associated with water movement rather than
thermodynamics. If flow through the wall rock or void space is sufficiently slow, gypsum will
dissolve, reach equilibrium and then begin to re-precipitate.

The data show a significant change in groundwater quahty@‘ﬂ/lWl P3 as a result of the inflows
related to the June 2018 mine fault. The water in theﬁ@oq@?ormg well goes from having relatively
low concentrations of all parameters and elevat@ (unlike any other water type), to being
similar to MW1-P1 and MW3-P2 (i.e. with éé?g\&vely high sodium, calcium and sulphate).
Reported values of calcium are 500-600 with 1,400-1,900 mg/l sulphate, showing near
gypsum saturation. Recent samples ({@Q&che inflow water from the mine fault show lower

sulphate values and under saturatlor?\ggﬁ\ respect to gypsum (Table 3-4).
@&6\

&
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Table 3-3 Summary of groundwater quality

Lithology Unit Well pH Alkalinity Chloride Sodium Calcium Sulphate- Comment
Dolerite Lower Mudstone MW4-P1 7t08 100 to 400 10to 20 50 to 70 100 to 200 400 to 500 Gomparable to M102-PA
Dolerite Middle Mudstone MW1-P1 7t08 100 to 400 40 50 to 70 500 to 600 1400 to 1900 Ccmiparable to MW3-P2
Dolerite Upper Mudstone MW5-P1 7t08 400 to 1000 10to 20 10t0 30 100 100 to 200 4

Mudstone Middle Mudstone 95A1-D 11to13 400 to 1000 10 to 20 10 to 30 Variable Variable —~

Mudstone Middle Mudstone MW3-P2 7108 100 to 400 40 50 to 70 500 to 600 1400 to 1900 Comparableio MW1-P1

81to 10 <50 10 to 20 10 to 30 <100 100 to 200 Pre-June 2018

Mudstone Upper Mudstone  MW1-P3 =" "™ 50 10 400 40 120 5000600 14000 1900 Post-June 2018

Till Overburden M102-PA 7108 100 to 400 10 to 20 50,t0 70 100 to 200 400to 500 Comparable to MW4-P1
Till Overburden MW2-P1 6to7 500 60 éfo to 30 200 100 to 200
Till Overburden 95A1-S 11t013 100 to 400 10to 20 \0\ 10 to 30 100 to 200 10
Till Overburden MW5-P2  7to8 100 to 400 10 o202 10to 30 100 10 Comparable to MW6-P1
Mudstone & Gypsum  Upper Mudstone 01JP-S 7t08 400 to 1000 1((&608‘6) 10 to 30 500 to 600 Erratic
Sandstone Namurian sandstones MW6-P1 7108 100 to 400 A&?Q@ 20 10 to 30 100 100to 200  Comparable to MW5-P2
Sandstone Namurian sandstones MW3-P1 7108 100 to 400 . 00‘;\}6 to 20 50 to 70 500 to 600 1400 to 1900
&
Note: higher than typical values are highlighted in orange and lower than typic@&r@reen.
N
S
O
oﬁ,\\o
&
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Table 3-4 Sample results from the Drumgoosat well and the south ml%nﬂow water
No. of Sulphate pH Corigluctivity (uS/cm)
Samples (mg/l) (pH units) © >

Mean Min Max Mean Min Max Mean‘f%lin Max
Drumgoosat well 31 1900 863 2227 8 7.08 7.98 3482 1%/) 3995
Drummond south inflow 2 545 532 558 - - - 1331 1328 1333

Samples from the Drumgoosat well typically show near-saturation with respect to gypsum
(Table 3-4) but with some samples showing lower parameter values (Figure 3.17). The lower
values may be related to samples taken following the pumping of water into the well.

Figure 3.17: Time series plot of Drumgoosat well chemistry
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Note: positive pumping rate indicates water pumped to lagoon, negative pumping rate indicates water pumped to
workings.
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4.  MINE WATER MANAGEMENT

4.1 INFLOW SOURCES

4.1.1 Drummond Mine

All inflows to the active Drummond Mine are derived from groundwater. Historical inflows were
between 1,400 and 2,200 m3/d. Current inflows are a little over 2,000 m3/d, with about 50% of
this derived from the 2018 mine fault zone. The remainder of the inflows are derived from joints
and fracture zones, as mapped on Figure 4.1, with much of the hydraulic connection thought to
be from the Upper Gypsum unit and/or the dolerite sill. There is a strong correlation between
the mapped inflows and the position of inferred fault zones.

Figure 4.1: Sketch map showing inflows to the Drummond mine (November 2019)
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4.1.2 Knocknacran open cast

Inflows to Knocknacran open cast mine are mostly derived from incident precipitation onto the
pit walls and floor, with a minor amount of local groundwater inflow. Estimated sump pumping
rates range between about 10 m3/d in September (groundwater flow only) and 950 m3/d in April
(mostly surface water runoff).

The water in Knocknacran open cast is collected in a sump on the pit floor and is pumped up to
the settlement lagoons. Mining and water management appears to be well executed, with
plating of the bench faces to reduce erosion and piping (Figure 4.2).
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Figure 4.2: Good surface runoff management practices at the Knoé%\{racran open cast,
including plating of the bench faces and drainage of the benches ®b
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4.1.3 Drumgoosat workings

&.
N<
. . & .
Inflows to Drumgoosat workings are derived from groungiwater, plus water pumped into the
workings as part of the site water management stra&%f Pumping records for the mine during
active operations indicate groundwater inflowgé\.\r e low, but seasonally variable, between

S
20 m3/d in September to 870 m3/d in March.oo%@)

&

$)
The seasonal nature of the pumping rg;s‘Q@% suggests that much of the water would likely have
been derived from surface infiltration‘,\cp@tentially focused on natural or mining-induced surface
depressions, and particularly in t@%entral section of the mine where the Upper Gypsum and

mine workings are within 50 m g the ground surface.

Additional groundwater is likely to have entered the workings from the north, along the strike of
the Kingscourt Gypsum Formation.

4.2 PUMPING AND WATER MANAGEMENT

Groundwater inflow to Drummond Mine is routed to a central sump in the mine, from where it is
pumped to the settlement lagoons. A bulkhead was installed following the inflow that occurred
in June 2018 as a result of mining into the June 2018 mine fault (see Section 4.3.5). Water
from behind the bulkhead is also routed to the central sump.

Water from Drumgoosat Mine is pumped from a borehole in the old mine workings up to the
settlement lagoons.
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SLR, 20198 prepared the Drummond Mine Dewatering Plan (2019 to 202¢). It includes surface
water runoff from the areas around the above-ground infrastructure at the warkshop, office and
car park. The runoff is also directed to the settlement lagoons. Runoff around the workshop
hard stand area is directed to a hydrocarbon separator and then to the settlement lagoons. The
surface water volumes are small compared to the overall volume of water from the Drézmond,
Drumgoosat and Knocknacran mining areas.

The existing water management system collects the water from the various sources, and routes
it through the treatment facility to the discharge point on the River Bursk. All waters from the
site are treated in the settlement ponds for the removal of suspended solids. The water from
the various sources at the site is relatively low in suspended solids so does not require
significant settlement time (SLR, 2019%). There is no process water used at the site.

The water from the final settlement lagoon is pumped to the River Bursk via the infrastructure
at MSE-1 located in the south eastern corner of the site (Figure 1.1). MSE-1 infrastructure
comprises two large holding tanks, a v-notch weir for measuring discharge flow and continuous
monitoring instrumentation for measurement of electrical cogguctivity (to allow the estimation

of sulphate). y@\
©)

SGMI monitor the flow and electrical conductivityi&éﬁ\ggver Bursk in real time. The discharge
of mine water is automatically adjusted dep\gﬁ@x‘% on the available flow and assimilative
capacity in the river. The discharge is cont@ﬂ in order to ensure compliance with a sulphate
value of 200 mg/L at a compliance pojr&&i@l) in the river. CP1 is 70 m downstream of the
discharge point (Figure 1.1). <<O*o;$q
O

Historically, SGMI has stored thec@(é::ess mine water in Drumgoosat Mine when discharge to
the River Bursk would have exé@gded the CP1 compliance value. The mine workings provided
a buffer for water storage when there was insufficient assimilative capacity in the River Bursk.
Water was released during higher river flows when there is adequate assimilative capacity.

Following the subsidence event at Drumgoosat on the 23/24" September 2018, SGMI
commenced the discharge of mine water directly to the existing settlement lagoons and the
River Bursk as part of emergency measures which went into force on 28" September.

8 SLR, 2019. Drummond Mine Dewatering Plan (2019 to 2020) SLR Ref: 190311.501.00545.0004.
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4.3 WATER BALANCE MODEL

4.3.1 Reported flows

Within the current mine water management system, three flows are recorded on a reguiar basis:

o ‘Effluent monitoring’ — daily monitoring of total mine site discharge from MSE-1 t&’the
River Bursk [April 2004 to September 2019];

e ‘Drummond pumping log’ — spot flow meter readings of water pumped from Drummond
underground to the surface lagoon (sum of BS2400 #2 Flowmeter from Ritz 8", Ritz
pumps to Lagoon and #1 Sub from Ritz 8") including water from the June 2018 mine
fault [January 2010 to November 2019];

¢ ‘Drumgoosat pump’ — spot flow meter readings of the well abstracting water from the
Drumgoosat workings to the surface lagoon (negative numbers), or injecting water from
the lagoon to the workings (positive numbers) [January 2018 to November 2019].

In addition to these flows, scanned paper records are available of pumping hours from

Drumgoosat at various points in time between 1981 and 199%@.

&

4.3.2 Estimated flows
O &

The available flow records above were used to\@eﬂg@pport the development of a water balance

model for estimating the following flows wh;k&:@?e not recorded:

KO
R\
&

o Additional lagoon water which\é@ports to Drumgoosat workings;
O

e June 2018 mine fault inflow;

S
e Drumgoosat groundwateg\rﬁ}low;
¢ Knocknacran groundwater inflow;

e Knocknacran and mine surface infrastructure area runoff.

The water balance includes:

Drumgoosat inflows

¢ Infiltration from above through superficial deposits
e Lateral groundwater flow within Kingscourt Gypsum from north

e Water pumped in from storage

Outflows from Drumgoosat

o Water pumped out of the dewatering well

Drummond inflows

o Infiltration from above through Upper Gypsum and Dolerite
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e Lateral groundwater flow within Kingscourt Gypsum from south

e [nflow from the 2018 mine fault

Outflows from Drummond

¢ Water pumped out of the Central sump

Knocknacran inflows

¢ In-pit runoff due to incident precipitation on the pit walls
¢ Minor groundwater inflow from superficial deposits

e Lateral groundwater flow within Kingscourt Gypsum from south and south (currently
none because of mines to north and south)

Outflows from Knocknacran

o Water pumped out from sump

The monthly water balance is presented in Appendix B and th§~ components of flow making up
the MSE-1 discharge are shown in Figure 4.3. The foIIO\\/@‘é subsections describe the water
©)

balance for each of the mining areas. ST
S
g
4.3.3 Drumgoosat underground S
OQQQ\\&

N
Scanned copies of hand-written pumpigé”\&%\ur records are available from the period when

Drumgoosat was being mined. Th@&é}@?d was not continuous but included dates between
1981 and 1992. 1991 provided the boe;S?PQrecord and had pump capacity estimates so flows could
be derived from the pumping hogﬁ? record. It showed that a total of 92,691 m3 was pumped
from Drumgoosat between 9”03anuary and 5" December 1991, giving an average flow of
281 m3/hr. However, flows were strongly seasonal ranging from 20 m3/d in September to

870 m3/d in March. This reflects the normal seasonal recharge pattern.

For the purposes of this study, and to take a conservative approach, it has been assumed that
all water pumped was groundwater (i.e. no water service water was pumped back underground
for drill rigs or dust suppression). The monthly total flows for Drumgoosat were used directly in
the water balance model, with two thirds of the flow being attributed to the current Drumgoosat
underground and one third to the Knocknacran open cast pit (which has mined into the
southeast portion of the Drumgoosat workings). These flows are presented in Table 4-1.
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Figure 4.3: Estimated mine water balance 2017 to 2019
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4.3.4 Drummond underground ‘\o&@
S

Figure 4.1 shows that the dewatg&ﬁog rate from Drummond underground was seasonally
variable between (1,400 and 2,%@6\ m3/d) in 2017 and early 2018. These flows are consistent
with the groundwater point-sourcée inflow mapping (Figure 4.1) which indicates inflows of around
760 L/min (1,094 m3/d). The point source inflows appear to occur along linear features as
indicated in Figure 4.1. This would be expected in this environment where faults act as barriers
to groundwater flow (and in some cases flow may also be slightly enhanced parallel to their
strike).

Additional inflows to the Drummond workings after June 2018 are not recorded directly or as
part of the ‘Drummond pumping log’. However, the Drummond flow record increases
significantly from June 2018 reflecting the changing of the water management system to handle
the new inflows. In general, there appears to be a slight incremental rise in groundwater inflows
through late-2018 and early-2019, but continuing to display a seasonal variation. Estimated
inflows between October 2018 and September 2019 (excluding June 2018 mine fault) are
between 1,600 and 2,300 m3/d.
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Table 4-1 Estimated groundwater inflows to the Drumgoosat Workings based on 1991
records

Month 1991 Drumgoosat Estimated current Estimated current
pumping record Drumgoosat Knockiacran
groundwater inflow groundwaterdnflow
(m3/month) (m3/month) (m3/monthj—
January 11 351 7 567 3784
February 10 885 7 257 3628 o
March 26 786 17 857 8 929
April 17 037 11 358 5679
May 1437 958 479
June 1879 1253 626
July 1426 950 475
August 1511 1007 504
September 672 448 224
October 8 240 5494 2747
November 14101 9401 4700
December 12 726 8484 4242
Total (m3yr) 108 049 72 %g@“ 36 016
&
4.3.5 Drummond south end inflow 0&*;@
F5°

A significant groundwater ingress to the Drug@qg&’d Mine occurred on 215 June 2018 after the
advancing development for the galleries ghg\&mtered a fracture zone in the rock (Minerex®).
Initially, the ingress was not apparent @emamed unnoticed when the mine staff left the site
in the evening. However, the |nflovx<f @%reased substantially during the night and the mine
galleries were found partially floocig\c?the next morning.
§

It was postulated that that the |%flow increased from its initial low rate as a result of local-scale
gypsum dissolution. However, a more plausible explanation may be flushing out of fault gouge
material from the fault zone. The early water inflow to the mine from the ingress was estimated
to be around 12,000 m3/d. After a number of weeks, this had reduced to around 4,000 m3/d.
The current inflow at this location is now around 1,200 m?3/d.

The inflow had a notable impact on monitoring well O3A P 1 (in the Lower Mudstone). The rapid
change in water level suggests a limited source of groundwater storage in the locally
interconnected fracture network. The reduced inflow rate in 2019 is likely because: (i) much of
the groundwater storage has been discharged from the fault; and (ii) July is a seasonal low for

9 Minerex, 2019a. Drummond Mine Water Ingress: Assessment of Impact on Groundwater Resources -
Rev 1, June 2019. Doc. Ref.: 1632-2093 (Rev 3).
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recharge to the groundwater system (and so low groundwater inflow).'aecent water samples

show the inflow waters are under-saturated with respect to gypsum. ®L

6\

Figure 4.4 shows the current water levels in the area around the south end of t?e"(Drummond
mine. The map includes available groundwater monitoring data, including the monlt‘g@é wells
drilled around Cormey brick quarry, plus low flow river spot heights.

)
2

Figure 4.4: Current groundwater levels around the south end of Drummond mine
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The map shows strongly depressed groundwater levels in M18-02 and 024 P1 due to the 2018
mine inflow, and also reduced water levels in M18-02. Water levels in the Carimey shaft, CP19-
02, CP-19-07 and CP19-08 are about 3 to 5 m below the level of the river, indicating they are
below their hydrogeology base level and effected by the mine workings or by local groundwater
inflow to Cormey brick quarry. The water level in OPA P2 is slightly higher than the rivéi;-as are
water levels in CP19-02 and CP19-05, which appear to occur to the west of a mappeddault
zone.

Figures 4.5 and 4.6 show north-south and east-west cross sections through the south end of
the Drummond mine area. The alignment of the cross sections is shown on Figure 4.7. The
inferred north-south fault penetrated by the workings in June 2018 is shown on Figure 4.6. The
low groundwater levels occur immediately to the west of the fault. The reported water level in
MW18-02 appears to coincide with the level of the Upper Gypsum unit. It should be noted that
the old Cormey mine workings are located within the Upper Gypsum unit which occurred within
about 30 to 40 m below the level of the alluvium below the River Lagan. All the Drummond
Mine workings are within the Lower Gypsum unit.

Figure 4.5: North-south cross section through the %@ﬁ'th end of Drummond mine
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Figure 4.6: East-west cross section through the south end of Drummond mine
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Figure 4.7: Location of the cross sections at the south end of Drumi®end mine
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The following conclusions can be inferred frgﬁﬁéﬂ% available data:
QRS

e The area of high drawdown res@g@\ﬁ‘rom the Drummond 2018 inflow is localized and
limited in aerial extent. The \‘8’rawdown area is potentially bounded to the west by
sub-parallel north-south tregél?ng faults and bounded to the north and south by

X

lithological contacts Q@‘

O
e The Lower Gypsum is t%/draulically isolated from the Upper Gypsum apart from locally

around the fault zone. The Upper Gypsum unit remains saturated (or partially saturated)
above the south end of the Drummond workings, below the River Lagan, and within the
flooded Cormey workings.

e The superficial deposits around the river remain saturated, with groundwater levels
similar to the surface water levels in the river

e The groundwater entering the south end of the Drummond mine likely follows a diffuse
flow pathway, as follows:

o Ultimately, the recharge is derived from the alluvium beneath the river.

o There is likely a reasonably good hydraulic connection between the alluvium
beneath the river and the Upper Gypsum unit (potentially occurring through a
dolerite sill).

o As the percolating water moves downwards through the Upper Gypsum unit, the
levels of dissolved calcium and sulphate increase, but the water remains under
saturated with respect to gypsum.
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o The connection between the Upper Gypsum and the Lower Gypsum (and the
Drummond Mine workings) is related to the fault (or the footwall of the fault) but
remains relatively weak.

4.3.6 Knocknacran open cast

Water pumped from the Knocknacran open cast is not currently metered. Surface runoff teiihe
sump has also been estimated based on the precipitation record of the site and assuming an
average runoff coefficient of 0.3. This produces a runoff contribution of up to 20,000 m3/mon
(650 m3/d) in the winter months. Based on the Drumgoosat groundwater inflow assessment
shown in Table 4-1, the groundwater inflows to Knocknacran are estimated to be between
200 m3/month in September and 9,000 m3/month in April. However, the actual groundwater
inflows may be lower than these estimates because of the relatively small recharge area.

5. CONCEPTUAL GROUNDWATER MODEL

5.1 SUMMARY OF MINE INFLOWS §®
\ﬁ @
Groundwater inflows to the existing undergroug&gﬁrkmgs are typically low. Inflows to the
Drumgoosat mine are estimated to be seasonglh)éshetween 20 and 870 m¥/d. In the Drummond
mine, inflows excluding water from the Jur@%@@S mine fault are between 1,600 and 2,300 m3/d,
with an additional 900 to 2,100 m3/d dgmlg‘d from the June 2018 mine fault.
QOQ
5.2 RECHARGE N
o‘&\\
Precipitation records from 1990 to 2019 show that the site has an annual average precipitation
of 955 mm. Dunsany synoptic station (45 km south of the site) has an annual average potential
evapotranspiration of 515 mm (2016 to 2019). Assuming actual evapotranspiration is 95% of
potential, the effective rainfall for the area is around 466 mm/yr.

The GSI national groundwater recharge map indicates that recharge within the footprint study
area is typically 100 to 200 mm/yr. This represents 10 to 20% of mean annual precipitation and
22 to 42% of the effective rainfall, which is considered to be slightly high given the local
topography, but is reasonable for planning purposes. It represents a conservative estimate for
predicting on-going recharge to the underground mining areas.

5.3 NEAR-SURFACE WATER TABLE

The natural water table is typically within the range 0.5 to 2.0 mbgl across much of the mining
area. Groundwater levels in the superficial deposits typically show a seasonal variation of less
than 2 m (apart from well MW2 P1). The seasonal variation is due to recharge from October to
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March (increasing levels) and limited recharge between April and Septeriber as groundwater
is removed from the system through evapotranspiration and discharge to l6¢al diches or small
streams.

All superficial observation wells are above or very close to mine workings but thei@ are no
declining trends in any of the superficial groundwater monitoring points, which suggests-that
any leakage from the alluvium to the dewatered underground mining areas would represeit
only a small part of the near-surface water balance. Other underground mines in Ireland have
not seen any noticeable change in the near-surface water balance of the superficial deposits
caused by mining.

54 GROUNDWATER FLOW

Based on the available monitoring results, it can be inferred that the north-south strike of the
stratigraphical contacts exerts a significant influence on groundwater flow. Most of the
groundwater movement within the strata of the Kingscourt Gypsum Formation occurs under
fracture flow conditions through structures (faults, or occasionally karst within the gypsum units)
or within the dolerite sills which are thought to be locally alteggd and more potentially permeable
than the surrounding gypsum and mudstone units. 3 &

£35S

The observed geological discontinuities within gt\}@ ta means there is limited lateral or vertical

groundwater flow within the Kingsland Gyp{@%\@)rmaﬁon on a site scale. The layered nature
A

of the strata impedes the downward fIqﬁ@i§oundwater to the mine voids and creates strong

. ) . N
vertical hydraulic gradients. QO\;&@
C)0

The north-south strike of many@qb?\ the major faults helps to reinforce the groundwater
compartmentalisation. The Kirq@%court Gypsum Formation is located within the Kingscourt
Outlier, which is a half-graben feature, approximately 1.2 km wide (east-west) and 12 km long
(north-south). During mine dewatering, the boundaries of the half-graben have helped to
localise the area of drawdown. The western limit of drawdown is a fault within the Kingscourt
Sandstone Formation.

The geology information and available water level data suggest that the area of drawdown
influence from the mining is anisotropic in a north-south direction. This is illustrated in Figure
3.16, where the relatively low groundwater inflow rates to Drumgoosat and Knocknacran
produce highly localised areas of drawdown, primarily defined by north-south trending faults.
Penetration of the June 2018 mine fault by mining extended the area of influence by a small
amount to the south and west.

The groundwater inflows to the Drummond Mine are around an order of magnitude larger than
Drumgoosat and Knocknacran combined due to the proximity of saturated alluvial deposits
below River Lagan. The saturated alluvium crosses the north-south trending sub-crop areas of
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the Kingscourt Gypsum units. The saturated alluvial deposits that underiie the river cause on-
going recharge to the Upper Gypsum unit.

5.5 HYDROGEOLOGICAL BOUNDARIES

The total area of drawdown for Drumgoosat, Knocknacran and Drummond is estimated-1a be
less than 4.5 km2. The inferred hydrogeological boundaries are illustrated in Figure 3.16 ard
can be described as follows:

e Western boundary: a fault within the Kingscourt Sandstone Formation. Mine workings
have not penetrated this fault. The area of drawdown is unlikely to extend beyond it.

¢ Northern boundary: the inferred geological interpretation shows the gypsum pinching
out, which would support the relatively localised northward extent of the drawdown,
potentially further constrained by a northwest-southeast trending fault mapped by the
GSI. Current indications are that drawdown extends no more than about 0.5 km from
the northern part of the workings.

e Eastern boundary: the graben-stepped faulting determines the maximum distance which
any drawdown can extend to the east. Where mining i#to the Namurian Sandstone has
occurred (Drummond and the southeast portion ofdgf?umgoosat/Knocknacran) the area
of drawdown may locally extend outside of tQés }g@r\gscourt Gypsum Formation.

e Southern boundary: drawdown to the sogfﬁ @ppears to have been limited, potentially by
offsets in the Kingscourt Gypsum stratéa..Recharge from the saturated alluvial deposits
below the River Lagan also creates;0 charge boundary between the Drummond Mine
and the old Cormey workings{.{ \: N

Following the intersection of the faulsﬁy the underground development in the southwest part of
the workings, the initial inflow wagc?ground 12,000 m3/d. The inflow has now reduced to around
1,200 m3/d. The inflow is sustacljned by recharge (as opposed to groundwater storage) which is
ultimately derived from the alluvial deposits below the River Lagan, with the percolating water
passing through the Upper Gypsum Unit and through a weak sub-vertical hydraulic connection
into the Drummond Mine workings (Lower Gypsum unit).

There are a number of examples of underground mines in Ireland and elsewhere that have
encountered additional groundwater inflows as a result of penetrating hydraulic boundaries
caused by lithological contacts or faults. Groundwater levels in the surrounding bedrock units
typically show very little variation until the hydrogeological boundary is penetrated. At
Drummond, there was a rapid fall in water level in OPA P 1 level once mining had penetrated
the hydrogeological boundary, indicating limited storage within the Lower Mudstone Member
outside of the boundary. The slight fall in water level in the Cormey shaft monitoring point
indicates re-equilibrium of the system as a result of the increased mine inflows.
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5.6 IMPLICATIONS FOR THE R179 AND L4900 ROADS'%\O
<

Prior to June 1998, the groundwater level in the Kingscourt Gypsum benea e R179 was
about -30 maODM, which represents about 70 m of drawdown from its original(p}re-mining
groundwater level. Pumping water into the Drumgoosat well following the June 2018 D@mond
inflow event caused the water level beneath the road to rise to a maximum of about -5 mﬁb M
(995 mine level; Figure 5.1). Figure 5.2 shows the extent of inundation of the lower seam or
water levels of -37 and -6 maODM. The current groundwater level beneath the road is about -
15 maODM.

Figure 5.1: Water levels in the Drumgoosat workings from January 2018 to June 2019
(note that water levels on the y-axis are mine level — maODM plus 1,000 m)
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Figure 5.2: Extent of inundation in the Lower Seam close to the Rl&‘wlth a water level
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While mining is on-going in Knocknacr n cast and pumping from the Drumgoosat well is
being continued, it can be expected t*a‘%@oundwater levels will remain at or below their current
level beneath the R179 and L4900. ‘\

o?f‘

The available data indicate tha@oseasonal fluctuations are unlikely to affect groundwater levels
beneath the roads.

5.7 IMPLICATIONS FOR THE EVENTUAL CLOSURE OF THE SITE

Upon closure of the mine and final shut down of the pumping in Knocknacran, Drumgoosat and
Drummond, a lake will form in the area of the Knocknacran open cast and all underground
workings will flood. The rate of water level rise in lake will be controlled by the incident
precipitation and runoff onto the area of the open cast and the groundwater interconnection with
Drummond underground workings.

The water balance model has been used to make a preliminary prediction of the post mining
rise in water levels. The model indicates that the Knocknacran lake will rise to about 44 maODM
within a period of about 10-15 years following shut down of the pumps (Figure 5.3) and that the
lake would create a small surface water overflow at the low point on its western margin. The
actual rate of water level rise would depend on the climatic conditions and the amount of rainfall
that occurred during the post-closure period.
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Figure 5.3 also shows that flooding of the Drummond workings would oc&iy much more rapidly
than the lake because of the high rate and groundwater inflow and the low.void space of the
underground workings relative to the open cast void. The preliminary model indicates that the
Drummond workings would flood to about the 33 maODM elevation within a year. ./ There may
be some groundwater transfer from the Drummond workings to the lake during the earkperiod
of recovery. Potential outflow from the lake to Drummond may also affect the timing of the'final
stages of the lake recovery, once the lake level rises above about 33 maODM.

Figure 5.3: Water balance model results showing post-mining water level recovery
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The Drumgoosat underground is isolated from the Knocknacran open cast by backfill material
placed against the North wall of the Knocknacran pit. The backfill will minimize the likelihood
of groundwater outflow at the south end of Drumgoosat. Groundwater levels within the Upper
and Lower Gypsum beneath the R179 and L4900 roads would initially rise at a slower rate than
the lake, but the rate of water level rise would increase once the underground void space is
totally flooded. The water level about the flooded workings would rise to above 40 maODM
within about 4-6 years. Transfer of groundwater beneath the roads will be limited because of
the presence of the backfill material. This will help limit the amount of future gypsum dissolution
that can occur beneath the R179.

Final post-mining groundwater levels around Knocknacran are expected to be slightly higher
than pre-mining. The final groundwater flow system across the site area can be expected to be
similar to pre-mining. Groundwater recharge will occur due to rainfall and runoff on the lake
and due to minor natural recharge above the flooded underground mines. Groundwater

PITEAU ASSOCIATES
Geotechnical and Water Management Consultants

EPA Export 16-07-2021:02:35:45



Page 57
Saint-Gobain Mining Ireland (Ltd.) Project 4238-R1
Hydrogeology study of Knocknacran open cast and Drumgoosat and Drummond underground January 2020

discharge from the site will occur across the boundaries of the hydrogeolGgical block defined in
Section 5.5. Bulkheads are planned near the south end of the Drummond Mine to minimize the
potential for outflow to occur across the fault zone in the southwest part of the Werkings.

6. SUMMARY AND ACTION PLAN

6.1 HYDROGEOLOGY

The principal control of the hydrogeology of the gypsum mining district is the north-south
alignment of the geological strata. This is further enforced by the similar north-south trend of
the main regional geological structures. The general low permeability nature of the strata within
the Kingscourt Gypsum Formation means that groundwater inflows to the mining areas are
mostly low.

The current study includes the inactive Drumgoosat underground, the active Knocknacran
quarry (open cast) and the active Drummond undergroundém%’ie. The available data indicate
that all three mining areas are contained within a broad qﬁrogeological block. Although there
are some internal boundaries to the block, ﬁ\\@&chree mining areas appear to be
hydrogeologically connected along the strike %&%\g@ingscourt Gypsum Formation.
s

The hydrogeological block is bounded t&ﬂ%‘\%\/est by a fault within the Kingscourt Sandstone
Formation, and to the east by the fg@iﬁ\g%at form the eastern boundary of the half graben.
Based on pumping records from tot3é>Q rumgoosat underground, the extent of dewatering
influence to the north appears to b@ﬁmited, likely no more than 0.5 km to the north of the existing
underground mine workings. Tb@ available geology data suggest that the gypsum strata may
pinch out or become offset.

Saturated alluvial deposits of the River Lagan cross the north-south trending sub-crop of the
Kingscourt Gypsum strata between the south end of the Drummond Mine and the historical
(flooded) Cormey Mine. Recharge to Upper Mudstone and Upper Gypsum units from the
alluvium created mining difficulties during Cormey operations (which mined the Upper Gypsum
seam) and has lead to higher inflows into the Drummond Mine than are observed at either
Drumgoosat or Knocknacran.

6.2 POTENTIAL IMPACTS

All local public water supplies are located outside the boundaries of the hydrogeological block
and are not affected by the mining operations. Source zones for the water supplies are remote
from the mining areas.
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There is no apparent influence of mining on the groundwater table in th& superficial deposits
that overlie the mine workings, except very locally around the Knocknacran®pen cast. This is
consistent with observations around mining areas elsewhere in Ireland.

While mining is on-going in Knocknacran open cast and pumping from the Drumgoosat well is
being continued, it can be expected that groundwater levels will remain low beneath the<R179
and L4900 roads. There may be a minor seasonal variation in groundwater level, but this wouid
be limited provided pumping from the workings is continuous. The available data indicate that
seasonal fluctuations are unlikely to affect groundwater levels beneath the roads.

6.3 EVENTUAL SITE CLOSURE

When mining is completed in the Knocknacran open cast, and the pumps are shut down in the
open cast sump and in the Drumgoosat dewatering well, a lake will begin to form in the area of
the open cast. The rate of water level rise will be controlled by the incident precipitation and
runoff onto the area of the open cast and the groundwater connection with the Drummond Mine.

The water balance model indicates that the Knocknacran @Laﬁ’é will rise to about 44 maODM
within a period of about 20-25 years following shut doiwvn of the pumps. Flooding of the
Drummond workings to about the 33 maOAD ele @ﬁ\wﬂl occur within a year. The backfill
material placed against the north wall of the Kn@?ﬁgcran pit will help prevent the possibility of
groundwater outflow at the south end of gﬁéﬁ%oosat The water level about the flooded
workings would rise to above 40 maO@g@Ithhm about 4-6 years. Transfer of groundwater
beneath the R179 and L4900 roadspfv@e limited because of the presence of the backfill
material. This will help limit the amg&?wt of future gypsum dissolution that can occur beneath
the R179. S
&

6.4 PLAN GOING FORWARD

6.4.1 Key issues

The current study has defined a number of key issues that require on-going monitoring. These
are:

o The water level in the Drumgoosat workings
e The water balance of Knocknacran
e The inflow at the south end of the Drummond Mine

e Groundwater levels around the south end of Drummond

PITEAU ASSOCIATES
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6.4.2 Monitoring plan

Going forward, the following needs to be considered for on-going monitoring:

e Continuation of daily monitoring of total mine site discharge from MSE-1 t0the River
Bursk

¢ Instantaneous and cumulative flow measurement of the water pumped from Drummand
underground

¢ Instantaneous and cumulative flow measurement of the water pumped from the
Drumgoosat well.

e Daily and cumulative flow measurement of the water pumped from the Knocknacran
sump

e Daily (or continuous) water level measurements in the Drumgoosat well
e Daily (or continuous) water level measurements in the Cormey shaft
e Quarterly water level measurements in all current monitoring boreholes

e Quarterly water quality sampling of the water pumpedo&om the Drumgoosat well

N
&

6.4.3 Additional studies 04?’@5\0
SIS

&
e Quarterly water quality sampling of the south Dru@%ond inflow
&

An improved understanding is required to %g‘%;eég the interaction of the Ehagh bog with the mine
area, including the swallow hole at Ena\gf%@ walk-over survey of the area is planned for March
2020. A hydrogeology study will be s&@p@d at that time. The study will consider the implications
of closure and flooding of the Drug@xﬁ\ond Mine workings.

S

7. LIMITATIONS

Piteau Associates has exercised reasonable skill, care and diligence in obtaining, reviewing,
analysing and interpreting the information acquired during this study, but makes no guarantees
or warranties, expressed or implied, as to the completeness of the information contained in this
report. Conclusions and recommendations provided in this report are based on the information
available at the time of this assessment.

In preparing the recommendations contained herein, Piteau Associates has relied on
information and interpretations provided by others. Piteau Associates is not responsible for any
errors or omissions in this information. This report is comprised of text, tables, figures, photos
and appendices, and all components must be read and interpreted in the context of the whole
report. The report has been prepared for the sole use of Saint-Gobain Mining Ireland (Ltd.),
and no representation of any kind is made to any other party.
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Respectfully submitted, Q(Z)

PITEAU ASSOCIATES.

<o
=

Geoff Beale
Principal
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m?/d mm/d mRL

Recorded | Recorded _ Estimated Estimated _ _ _ 77
Month MSE-1 | Drummond (it contribution | contribution | Drumgoosat [zl Additional vo (Esilreted] Knocknacran | Knocknacran Estileed] &l Toral L Effective | Recorded

discharge to Crmmd from June from June |groundwater Crmmesen Drumgoos=sat e groundw ater runoff Ll | smdiite Dischargs et [HEw Ppt water level

to MSE-1 _ N Yell to MSE-1 to MSE-1 MSE-1
to Bursk | Lagoons 2018 mine 2018 mine !

Dec-16 J 366.6
Jan-17 1776 1876 1.636 0 0 244 0 24 1] 122 15 140 0 1776 0.00710 0.0003 0.0007 966.4
Feb-17 2927 1,736 1.736 a a 253 a -335 335 130 63 132 a 2927 —_EI 0025 0.0006 0.0023 365.5
Mar-17 2,450 1645 1645 0 0 576 0 -497 437 288 50 338 0 2,450 A0z 0.0010 0.0013 963.9
Apr-17 1473 1521 1.230 1] 1] ars 0 531 1] 153 0 123 1] 1473 L0003 0.0018 0.0000 3615
May-17 535 1605 520 0 1] il 0 1.058 a 15 0 15 0 535 00022 0.0026 0.0000 3616
Jun-17 550 161 613 0 0 42 0 335 1] 21 16 37 0 650 0. 0035'_ L0027 0.0008 364.1
Jul-17 5583 1422 563 1] 1] il 1] 853 1] 15 1 26 1] 583 no0za] " ( D_'Ji?? 0.0004 366.5
Huag-17 86 1453 794 0 0 32 0 705 1] 16 16 32 0 86 0.0026 8521 0.0006 967.5
Sep-17 1.686 1,343 1.343 a a 15 a =27 il T 63 T a 1,686 0.0037 0,007, 0.0023 3631
Oct-17 2,563 1357 1357 0 0 17T 0 -1.058 1.058 &3 66 154 0 2,563 0.0031 0.0005 0.0024 9658.9
Mow-17 2210 1442 1442 0 0 313 0 -555 558 157 =5 210 0 2210 0.0022 0.0003 0.0013 J67.3
Dec-17 2576 1664 1,564 0 0 274 0 -513 513 137 61 135 0 2576 0.0025 0.0003 0.0022 365.6
Jan-15 3477 2,220 2,255 0 0 234 34 -1.003 75 ‘%2 126 248 0 3477 0.0050 0.0004 0.0045 363.8
Feb-15 3,067 1.4av2 1972 a a 635 a -1.013 1.013 S 130 47 176 a 3,067 0.0023 0.0006 0.0017 962.2
Mar-15 2,005 2,228 1ETS 0 0 366 0 555 1] N 288 44 332 0 2,005 0.0025 0.0003 0.0016 3613
Apr-15 2163 2115 1974 a a 32 a 141 NN 153 [ 135 a R ] 0.0015 0.0017 0.0002 362.0
May-15 1.405 1.7e5 1,383 0 0 40 0 393 7N 15 0 15 0 1.405 0.0012 0.0026 0.0000 362.8
Jun-15 500 1.391 573 0 0 32 0 1412 O ¥ 21 0 21 0 500 0.0000 0.0035 0.0000 364.4
Jul-18 245 Fo1T 230 0 6787 32 0 6787 oo 15 0 15 1] 245 0.0074 0.0031 0.0000 367.7
Hug-158 3z d.31 B 0 8.246 1 0 8246 O &Y 0 16 1 28 0 32 0.0025 0.0022 0.0004 385.4
Sep-15 23 T.226 TG a 5,505 153 a 5500 Y a T 4 1 a 23 0.0017 0.0016 0.0001 353.3
Oct-15 5,817 641 1357 4,363 0 303 53 &, 1] g3 g a7 0 1453 0.001 0.0003 0.0003 335.8
Mow-15 5,313 5,303 1442 4 613 [1] 283 137 ENE 4 [1] 157 107 263 [1] 1,706 0.00dd 0.0005 0.0033 335.2
Dec-15 5,928 4643 1,564 3,845 0 234 144 i 1] 137 g3 213 0 20583 0.0034 0.0004 0.0030 3341
Jan-13 4,174 4,136 2,220 1.818 0 o976 12 ST 1] 122 14 136 0 2,357 0.0003 0.0004 0.0005 EEE S
Feb-13 4,501 4 446 1972 2 666 0 406 RS 0 a 130 g9 163 0 2135 0.0013 0.0007 0.0012 332.4
Mar-13 5,963 4,750 2,228 3,337 0 k1l 13 & 0 1] 288 110 338 0 2626 0.0051 0.001 0.0040 3315
Apr-13 4,465 4,013 2115 2133 a 4z RS a a 153 27 216 a 2331 0.0026 0.0017 0.0010 3312
May-13 4.035 3.9 1788 2291 0 3 12 0 a 15 0 15 0 1.503 0.0013 0.0023 0.0000 330.6
Jun-13 3407 3443 161 1,747 1] 34 &89 31 1] 21 25 43 1] 1680 0.0035 0.0026 0.0010 330.0
Jul-13 3222 3440 1422 1773 0 1 443 233 1] 15 5} 1 1] 1.443 0.0030 0.0023 0.0002 330.2
Hug-13 4,733 3663 1.453 3.257 0 77 O 1A 0 a & 5 23 0 l4s2 0.0025 0.0024 0.0002 3301
Sep-13 3912 3,965 1.343 2557 1] 313 5585 [ 1] 7 4 12 1] 1,355 0.0017 0.0016 0.0002 353.4
Oct-13 3.661 g31 0.0003 355.4
Mow-13 356.7
Dec-13

Green = monitored value, orange = derived value
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