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Product group classification UN CPC 375 concrete
Product category rules (PCR) CEN Standard EN 15804 served as the core PCR. PCR 2012:01. Construction products
and construction services version 2.3, The International EPD System.

Independent third-party
verification of the declaration
and data, according to ISO
14025:2006:

v EPD process certification [ ] EPD verification

Procedure for follow-up
of data during EPD validity JYes M No
involves third party verifier:

The EPD owner has the sole ownership, liability and responsibility for the EPD. EPDs within the same product category but
from different programmes may not be comparable. EPDs of construction projects may not be comparable if they do not
comply with EN 15804.

Company Information

This cradle-to-gate environmental product declaration is for 1000 kg of concrete cellular blocks from the locations fully or
partly owned and operated by the United Basalt Products Ltd (UBP) in Mauritius.

The United Basalt Products Ltd (UBP) is a publicly listed company based in Mauritius, with nearly 4500 shareholders. Since
1953, the company/Group has played an important role and been involved in most major infrastructure and building projects
of the country.

UBP's core business activity is the manufacturing and sale of concrete blocks, aggregates and rocksand. It also manufactures
and markets a variety of additional concrete products, such as precast pavements, roof tiles, concrete pipes, slabs and kerbs,
to name a few.

For the past two years, UBP has strived to explore avenues to better manage its environmental impact. We believe that it
is crucial that we, as individuals, companies and consumers, become more mindful in our strategic management, as well
as day-to-day decisions and activities. We also believe in offering products and services that are both innovative and more
environmentally friendly; hence this EPD was commissioned.

Further information about UBP can be accessed from www.ubp.mu
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Product Information

This report serves as the basis for an EPD of 1000 kg of average concrete cellular blocks production from the seven locations
fully/partly owned and operated by UBP in Mauritius as follows:

Geoffroy

Terrarock

Poudre D'Or

St Julien

Flacq Associated Stone Masters Ltd (FAST)

Plaine Magnien

N o g~ WD

Ste Marie

3.1 Function of the product systems

The product systems are concrete cellular blocks that are widely used in Mauritius for construction of load bearing and non-
load bearing walls. They are used in conjunction with cement-based mortar and sometimes with reinforcing steels. See Figure
1 for a visual representation of a typical concrete cellular block

3.2 Product Definitions and Standards
Description

The Cellular Block is an aggregate concrete masonry unit carved or moulded and it has two or three formed holes which do
not pass through the block. This block is mainly used for general block walling. The cellular blocks have standard length of
450mm and depth of 200mm and are produced into three different widths namely 100mm, 150mm and 200mm.

The cellular blocks can also have two different external shell and web thickness namely 25mm and 32mm. All UBP's production
units manufacture the 3 types of cellular blocks below:

e 100mm: commonly known as 4"
e 150mm: commonly known as 6"

e 200mm: commonly known as 8"

Figure 1 : UBP Cellular Block

Normative Reference
BS 6073: Part 1: 1981 - Specification for precast masonry units
BS 6073: Part 2: 1981 - Methods for specifying concrete masonry units
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Technical Specifications
D External shell and web thickness of concrete cellular blocks available: 25mm thick, 32mm thick

. Weight of UBP Concrete Cellular Blocks

External Shell and Web Thickness

Type of Block
25mm 32mm
100 mm thick +13 kg + 14 kg
....................... 150mmth|cki17kg+20kg
....................... 200mmth|cki21kg+23kg
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25 25 25 25 32 32 32 32
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200 200
150 150

Figure 2 : Typical dimensions of UBP blocks

. Compressive strength of UBP Concrete Cellular Blocks

The average crushing strength of 10 blocks shall not be less than 3.5MPa at delivery. The corresponding lowest crushing
strength of any individual block shall not be less than 2.8MPa.

. Overall heat coefficient factor
U value block only: 2.46 W/m?2k

U value with +15mm plaster each side: 2.27 W/m?k

Materials Specifications

. Cement: Ordinary Portland Cement (CEM | — 42.5N)

. Compliance with BS EN 197-1:2000 - Cement. Composition, specifications and conformity criteria for common
cements.
. Aggregates: UBP Aggregates (Rocksand 0-4mm & Coarse Aggregate 4-6mm & 6-10mm) Compliance with BS 882:

1992 - Specification for aggregates from natural sources for concrete.

. Water: Borehole — Clean and free from any harmful amounts of deleterious matter, either in suspension or in solution
controlled each month by external laboratories.
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3.3 Material Contents

Table 1 and Table 2 below present the typical concrete mix and the material content for an average block by input material.
The typical number of blocks that would be produced from 1m? of the given mix is as follows:

D No. of 100mm blocks = 197
D No. of 150mm blocks = 156
D No. of 200mm blocks = 130

Table 1 : Typical Concrete mix- kg per m?

Material Mass (kg)

Cement 180-230
...................................... o_4mmaggregateslooo_1loo
...................................... 4_6mmaggregates701oo
..................................... 6_10mmaggregates1100_1400
.................................................. Water100_150|_
Adleture ................................................................................................. 12|_ ...................................................

Note 1: For confidentiality purposes, a range of values are given

Table 2 : Material Content for an average concrete cellular block

Material Mass, % of block

Cement 5-8%
Aggregate ............................................................................................... 8 0_90% ................................................
Adleture ............................................................................................. 001_014 ...............................................
............................................. BatChwater3_67

Note 2 : For confidentiality purposes, a range of values are given

Products do not contain any substances that can be included in “Candidate List of Substances of Very High Concern for
Authorization”

El LCA Information

4.1 Goal of Study

The goal of this study is to provide information to support the development of an EPD of average concrete cellular blocks
produced and delivered from the locations owned and operated by UBP, according to ISO 14025:2006, EN15804 and the
International EPD system product category rules (PCR) for preparing an environmental product declaration for Construction
products and construction services 2012:01 version 2.3.
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4.2 Intended Application

This EPD is intended for use in business-to-business (B-to-B) communication. The intended audience for this LCA report and
associated EPD includes manufacturer suppliers, architectural, engineering, and specifying professionals, LCA practitioners
and tool developers, academia, governmental organizations, policy makers and other interested value-chain parties who
require reliable information on concrete cellular blocks.

4.3 Declared unit

The declared unit of the EPD is 1000 kg of concrete cellular blocks produced and delivered from the locations owned and
operated by UBP. The declared unit is equivalent to about 77 blocks of 100 mm width; or 59 blocks of 150 mm width; or 48
blocks of 200 mm width.

The composition of the average product modelled is obtained from the total raw material usages supplied by the main
production site, Geoffroy (accounting for about 30% of the overall production). The EPD is established for the average product
of this production unit.

The average is based on the mass of blocks produced at the plant. The concrete mix design is expected to be similar for the
other production units.

44 System Boundary

The assessment system boundary defines which life cycle activities are included in the analysis. Figure 3 outlines the modules
included in the LCA. This EPD covers the Cradle to Gate stage (Al to A3). Life cycle stages that are not covered by the EPD are
indicated as MND (Modules Not Declared). The Product Stage includes the following processes:

e Raw material supply (Al)-Extraction and processing of raw materials (cement, basalt rock, admixture), including fuels used
in extraction and transport within the process;

e Transportation of the raw materials from suppliers to the plant (A2)-Average or specific transportation of raw materials
from extraction site or source to manufacturing site and including empty backhauls;

e Manufacturing (A3) -Manufacturing of the product, including aggregate production, batching and mixing of the concrete,
forming units and curing of units. This includes average or specific transportation from manufacturing site to disposal
for pre-consumer wastes and unutilized by-products from manufacturing, including empty backhauls. No secondary
materials, secondary fuels and waste has been used in the manufacturing.

Construction Resource
Product stage Use stage End of life stage recovery
process stage
stage
c o .
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X X X MND MND MND MND MND MND MND MND MND MND MND MND MND MND
X - module that are included in the life cycle assessment MND - module that is not declared in the life cycle assessment

Figure 3: Modules included in the LCA (MND: Modules Not Declared)
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Figure 4 shows the flow diagram of the life stages considered in the study.

Inputs

Inputs

Input energy
(electricity, oil)

Input water
(process &
wash water)

Input (transport)

Al RAW MATERIAL SUPPLY

Portland Cement
Basalt Rock

Admixture

AGGREGATE
PRODUCTION

BLOCK
MANUFACTURING

Waste outbound transport
and disposal

Figure 4: Product Stage (module Al to A3) System Boundary

OQutputs

Outputs

Declared Unit
(1000 kg)

Emissions

Emissions

Environmental impacts relating to personnel, infrastructure and production equipment not directly consumed in the process
are excluded from the system boundary as per the PCR.

The model only takes into account processes associated with infrastructures that are already included in ecoinvent modules.
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4.5 Data sources and quality

Data quality rules, as specified in section 7.8 of the PCR were observed. Data quality is judged on the basis of its precision
(measured, calculated or estimated), completeness (e.g., unreported emissions), consistency (degree of uniformity of
the methodology applied within a study serving as a data source) and representativeness (geographical, temporal, and
technological).

Precision UBP production managers, through measurement and calculation, collected primary and economic
data on their production of concrete blocks. For accuracy the LCA team individually validated these
plant gate-to-gate input and output data.

Completeness All relevant, specific processes, including inputs (raw materials, energy and ancillary materials) and
outputs (emissions and production volume) were considered. The relevant background materials and
processes were generally taken from the Ecoinvent v 3.3 LCI database, and modeled in SimaPro
software v.9.1

Consistency System boundaries, and allocation and cut-off rules have been uniformly applied across the product
life cycles and the concrete blocks. The study predominantly relies on the Ecoinvent databases;
Mauritian LCI electricity was taken from the study published in the Journal of Cleaner Production.
Crosschecks concerning the plausibility of mass and energy flows were continuously conducted.

Reproducibility Internal reproducibility is possible since the data and the models are stored and available in the LCI
database developed in SimaPro. A high level of transparency is provided throughout the report as the
LClI profile is presented for the declared product. Key secondary (generic) LCI data sources are given
in the LCA report.

Representativeness Overall, the data is representative according to the following temporal, geographical and technological

criteria:

. Temporal: Manufacturing process inputs and outputs were obtained for the latest available
financial year (i.e. July 2018 to June 2019);

. Geographical: The geographical system boundary of the LCA is Mauritius. All processes

(including electricity mix) are valid for the production sites in Mauritius. The facility where data
on resources consumption was collected was for the main production plant (which accounts
for about 30 % of UBP blocks production) and is representative of the seven UBP production
plants; and

. Technological: Data represents contemporary technologies in use in Mauritius.

During the LCA a number of assumptions were made, which are documented below for transparency:
* The average concrete batch wastage was estimated to be 1 %.
*  No packaging of the final product has been included as concrete blocks are delivered in bulk.

e Since the wastes produced in the plant are used mostly for landfilling in sugarcane fields where rocks are extracted,
the distance to transport these waste is assumed to be same as the distance to transport the basalt rocks to the plant.
The materials reused as backfill on nearby sugar cane fields are reported as inert waste against the nonhazardous waste
reporting parameter

e The best available data from literature was used when dealing with missing data such as hazardous waste generation
and particulate matter emissions. The literature-based data is documented in the LCA report and meets the data quality
requirements of the PCR.

Modelling of the life cycle was performed using SimaPro 9.1 LCA software from Pre. All relevant background LCI datasets
are taken from the ecoinvent database v 3.3. The foreground data has been collected onsite and validated based on mass
balances. The background data is based on reviewed data from life cycle inventories. As all datasets are validated, the data
quality for the entire study can be judged as very good.
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4.6 Cut-off and Allocation Rules

Allocation procedures observed the requirements and guidance of ISO 14044:2006, clause 4.3. and those specified in section
7.7 of the PCR. The allocation of material inputs (e.g. cement, aggregate, batch water, etc.) to the products is based on the
assumed concrete mix designs; therefore, no allocation is required. According to the PCR, if a mass flow or energy flow
represents less than 1% of the cumulative mass or energy flow of the system, it may be excluded from system boundaries.
However, these flows should not have a relevant environmental impact. Also, at least 95% of the energy usage and mass
flow shall be included. In the present study, for the foreground process, no cut-off has been necessary. All raw materials and
associated transport to the plant, process energy and water use are included.

4.7 Comparability

EPDs within the same product category but from different programmes may not be comparable. EPDs of construction
products may not be comparable if they do not comply with EN 15804.

El Environmental Performance

The environmental impacts are declared and reported using the parameters and units shown in Table 3. Impact categories
and baseline characterization factors are taken from CML-IA version 3.04/World 2000 as they provide a global context for the
mandatory category indicators as per the PCR to be included in this EPD.

The impact categories presented in the following table refer to 1000 kg of the average concrete cellular block produced from
the locations fully owned and operated by UBP in Mauritius.
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Table 3 : Life Cycle Impact Assessment (LCIA) Category Indicators

Parameter Unit Al1-A3

Parameters describing environmental impacts

Global warming Potential (GWP) kg CO, equiv. 974

ozoneDep[et|onpotenUa[(on)kgCFc-ll .................... 44756 ......
A¢|d|ﬁcat|onpotent|a[for50|[andWater(Ap) .................................................................................. k gsozequw ..................... 0478 ........
Eutropmcat.onpotenUa[(Ep)kgp043equ|va[ents .............. 00711 .......
Photochem|ca[ozonecreann(POCP)kgCZHequwa[ents ............. 00182 ......
Ab|ot|cDep[et|onPotent|a[(ADPE) ................................................................................................ kngequ|Va[ent5 ............... 6845_5 .....
Ab|ot|CDep[et|onPotent|a[(ADPF)MJnetCa[or|ﬁCVa[ue606 .........
Human TOX|C|ty ..................................................................................................................................... k914_DBeq ...................... 138 .........
Freshwateraquatmecotox|¢|ty ........................................................................................................... k914-DBeq ...................... 728 .........
Ma” ne . Water . a quanc . eCOtOX |C ,ty ....................................................................................................... kg 14_DB eq ................... 3 8 3E 4 ......
Terres tma[ ecotoxm |ty ........................................................................................................................... kg 14_DB eq ..................... o 1 29 ........

Parameters describing resource use, primary energy

Use of renewable primary energy

excluding renewable primary energy used as raw materials (PERE) MJ 6
Use of renewable primary energy resources used as raw materials (PERM) MJ 0
Total use of renewable primary energy MJ 6
resources (PERT)

Use of non-renewable primary energy excluding non-renewable primary energy MJ 606
resources used as raw materials (PENRE)

Use of non-renewable primary energy resources used as raw materials (PENRM) MJ 0
Total use of non-renewable primary energy resources (PENRT) MJ 606

Parameters describing resource use, secondary materials and fuels, use of water

Use of secondary material (SM) kg 0

Useofrenewab[esecondaryfue[s(RSF)MJ .................................. 0 ...........
Ugeofnon_renewab[esecondaryfue[S(NRSF)MJ .................................. 0 ...........
NetuseoffreSh Water(FW) .......................................................................................................................... m3 .............................. 0419 ........

Other environmental information describing waste categories

Hazardous waste disposed (HWD) kg 0.051
Non-hazardous waste disposed (NHWD) kg 126
Radioactive waste disposed (RWD) kg 0.0014

Other environmental Information describing output flows

Components for re-use (CRU) kg 0

Mater ,a [5 fo r recydmg (M RF) ........................................................................................................................ kg .................................. 0 ...........
Mater |a [5 fo r e ne rg y . recovery(MER) ........................................................................................................... kg .................................. 0 ...........
Exportedgnergy(EE)MJperenergycamer ................. 0 ...........

Note: The estimated results are only relative statements which do not indicate the end points of the impact categories,
exceeding threshold values, safety margins or risks
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[d Interpretation

Table 4 and Figure 5 presents the relative contributions the three production stage information modules (Al Raw Material
Supply, Transport, and A3 Manufacturing) make to total impact for each impact category.

Table 4 : Contributions of modules Al to A3 to each impact category

Raw Material

Impact category Unit Total Supply Transportation Manufacturing
Abiotic depletion % 100 613 55 33.2
Abiotic depletion (fossil fuels) % 100 54.9 22.9 22.2
Global warming (GWP100a) % 100 79.6 9.7 10.7
Ozone layer depletion (ODP) % 100 50.1 34.8 15.2
Human toxicity % 100 57.3 22.7 20.0
Fresh water aquatic ecotox. % 100 69.3 11.7 19.0
Marine aquatic ecotoxicity % 100 59.7 9.2 311
Terrestrial ecotoxicity % 100 76.8 10.7 125
Photochemical oxidation % 100 38.9 31.3 29.8
Acidification % 100 36.5 36.6 26.9
Eutrophication % 100 577 26.6 15.7
%
100 —— N
90
80
70
60
50
40
30
20
10
Abiotic Abiotic Global warming Ozone Human Fresh water ~ Marine aquatic Terrestrial Photochemical Acidification  Eutrophication
depletion depletion (GWP100a)  layer depletion toxicity aquatic ecotoxicity ecotoxicity oxidation
(fossil fuels) (ODP) ecotox.
. Raw Material Supply . Transportation Manufacturing

Method: CML-IA baseline V3.04 / World 2000 / Characterization / Excluding infrastructure processes
Analyzing 1 p ‘Concrete block 1000kg’

Figure 5: Process contribution to impact categories
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Across the three production modules, A1 Raw Material Supply contributes the largest share of impact category results, between
36.5% and 79.6%. This finding can be attributed primarily to the production of Portland Cement.

The following table provides an identification of the most significant contributors to parameters describing environmental
impacts.

Table 5 : Contributors to environmental impact categories

Parameter Most significant contributors

Dominated by the use of cement and to a lesser extent by ship

Global warming Potential (GWP) transportation, diesel use and grid electricity.

Dominated by use of cement, ship transportation and grid
electricity.

Dominated by use of cement, ship transportation and grid
electricity

Dominated by use of cement, ship transportation, grid electricity
and diesel oil.

Dominated by use of cement, ship transportation, diesel oil and grid
electricity

The most pertinent conclusions drawn for the LCA results are as follows:

¢ The amount of portland cement in the concrete formulations has a significant influence on the environmental profile of
the concrete cellular blocks. Use of SCMs such as fly ash and slag cement, or blended cement with a high proportion of
SCM can play a noteworthy role in impact reduction.

« As the manufacturing stage is a significant consumer of energy and responsible for a significant share of the impacts,
any process or energy conservation improvement would directly and significantly lower the environmental profile for the
product.

This LCA study reports cradle-to-gate results concrete cellular blocks produced by UBP, with no assumptions made on

intended end-use. The LCA results therefore do not provide information on the environmental performance or preference of
end-use products without consideration of the full life cycle of those products.
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Other Environmental Information

The production of concrete blocks is subject to Mauritian legislation, which addresses all environmental effects like water
and waste management, the emissions of noise and dust. UBP, being aware of its responsibility as construction materials
manufacturer towards the environment, has implemented as part of its management system, an environmental management
system. Thus, all activities that could have a significant impact on the environment are kept under control. We measure,
monitor, assess and continuously improve our environmental performance.
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Annexure

Characterisation results and network diagram for the Global Warming Potential

(GWP) impact category from Simapro 9.1 software
SimaPro 9.1.1.1 Impact assessment

Project EPD UBP

Date: 11/24/2020

Time: 18:59

Calculation Analyze
Re s u lts ...................................................... Impact a S Sessmen t .....................................................................................................................
Product ..................................................... ]_pCor]CreteBlocklOOOkg(ofprOJeCt EPDUBP) .................................................................
Method ..................................................... CML|Abasel|nev304/worldzooo .......................................................................................
|nd|cator ................................................... Charactenz .é t|on ..........................................................................................................................
. Sklp : Catego ”es ........................................ Never .............................................................................................................................................

Exclude long-term emissions No

Sorted on item Impact category

Sort order Ascending

Impact category Unit Total Raw Material Transport Manufacturing
Abiotic depletion kg Sb eq 6.84E-05 4.1827E-05 3.8E-06 2.27E-05

153 kg
Maruiacusing
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M
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