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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

Concrete, a material essential for constructing buildings and civil structures forming infrastructure, is
extensively used worldwide, requiring huge amounts of natural resources for its production, including
the production of its constituents. A variety of byproducts from other industries are also used for
their production. Moreover, the production of concrete constituents and concrete causes emissions of
global warming gases including CO, and air pollutants such as NOx and SOx, water pollutants, as well
as discharges of waste such as concrete rubble. Cement, one of the primary constituents of concrete,
causes a large amount of CO, emissions during its production. Extraction of mineral resources, which
are materials for concrete constituents, can also change the land use and alter the habitats of flora and
fauna.

In this context, when producing concrete constituents and concrete, environmental)consideration is
necpessary from every aspect including effective use of resources and prevention of'global warming.

© IS0 2023 - All rights reserved v
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INTERNATIONAL STANDARD ISO 13315-3:2023(E)

Environmental management for concrete and concrete
structures —

Part 3:
Production of concrete constituents and concrete

1 (Scope

Thif document provides the principles and procedures for environmental management|related to
profuction of concrete constituents and concrete. This document covers the following:

— |concrete constituents: cement, admixtures, additions, aggregate and mixing water;

— |concrete and precast concrete.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conktitutes requirements of this document. For datedreferences, only the edition cited gpplies. For
undated references, the latest edition of the referenced’document (including any amendmengs) applies.

ISO|13315-1, Environmental management for concrete and concrete structures — Part 1: Generdl principles

[SO|13315-2, Environmental management for concrete and concrete structures — Part 2: Systein boundary
and|inventory data

1SO|13315-4, Environmental management for concrete and concrete structures — Part 4: Enjironmental
deslgn of concrete structures

[SO|13315-6, Environmental management for concrete and concrete structures — Part 6: Use|of concrete
stryctures

[SO|13315-8, Environnmiental management for concrete and concrete structures — Part 8: Enjironmental
labdls and declarations

[SO|14040, Envifenmental management — Life cycle assessment — Principles and framework
[SO|14044, Environmental management — Life cycle assessment — Requirements and guidelings

[SO[14050, Environmental management — Vocabulary

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13315-1, ISO 13315-2,
[SO 13315-4, IS0 13315-6, ISO 13315-8, ISO 14040 and ISO 14050 and the following apply.

ISO and [EC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

©1S0 2023 - All rights reserved 1
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31
target product
product for which environmental consideration is given

3.2

reference product

standard product, having the same function as a target product, or a product prior to environmental
improvement, to be used for comparison in the environmental management related to production of
concrete constituents and concrete

4 Symbols

Symbols uged in this document are as follows:

Peor (F) expected or attained environmental performance of the target productiexpressefl as
a function of indicator i;

P () expected environmental performance of the target product expressed as a function
of indicator i;

ptapr (3] attained environmental performance of the target proddct expressed as a function of
indicator i;

Prpr () environmental performance of the reference productexpressed as a function of indicaflor i;

Spr (1) environmental performance requirement ef the product expressed as a functiop of

indicator i;

R?pr 3] reduction amount of environmental impact of the target product in comparison yith
reference product;
Rtrpr i reduction rate of environmental impact of the target product in comparison with|ref-

erence product.

5 Prindiples and procedurefor environmental management related to
production of concrete constituents and concrete
5.1 General

This claude provides <th€ principles and procedures to appropriately carry out environmehtal
management relatedto production of concrete constituents and concrete.

NOTE ISO 22965-2 serves as areference for the specification of constituent materials, production of condrete
and complignee of 'concrete.

5.2 Principles

In the production of concrete constituents and concrete, environmental management shall be carried
out to reduce the environmental impacts of these products.

5.3 Procedure

Environmental management for the production of concrete constituents and concrete shall be
conducted in accordance with ISO 14040, ISO 14044, and with the following procedure:

a) setting of the environmental performance requirements (see 5.4);

b) production design (see 5.5);

2 © IS0 2023 - All rights reserved
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estimation (see 5.6);

verification (see 5.7);
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production and related works (see 5.8);

inspection (see 5.9);

documentation (see 5.10).

Figure 1 shows the flow chart of the procedure.
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Figure 1 — Procedure for environmental management of production of concrete constituents

and concrete
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5.4 Setting of environmental performance requirements

5.4.1 General

The producer shall collect information on environmental, social and economic aspects necessary for the
setting of environmental performance requirements. The environmental performance requirements
can be set either based on the goals set by the producer or based on requests from users of the
products. The producer shall select impact categories suitable for the performance requirements and
set necessary indicators.

5.4.2 Selection of impact categories
Impact catggories to be considered shall be selected from the following items:
— globalclimate change;
— natural resources use (materials, water and fuel);
— stratogpheric ozone level;
— land use/habitat alteration;
— eutrophication;
— acidifi¢ation;
— air poljution;
— photochemical oxidant creation,
— pdrticulate matter air pollution,
— other air pollution (toxics, etc.),
— ingloor air pollution;
— water pollution;
— soil coptamination;
— pollutibn due to radioactize'substances;
— impacts due to waste generation;
— noise/yibration.

NOTE Mandatory impact categories are specified for an environmental product declaration in ISO 2193(.

5.4.3 Settingofindicators

Appropriate indicators shall be set for each category selected.

The reduction amount of environmental impact or the reduction rate of environmental impact of
the target execution activity in comparison with the reference execution activity may be used as an
indicator. The environmental performance of the reference execution activity shall be appropriately
estimated.

NOTE Annex A serves as a reference for setting indicators.

5.4.4 Setting of environmental performance requirements for indicators

An environmental performance requirement shall be set for each indicator.

4 © IS0 2023 - All rights reserved
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The environmental performance requirements shall be quantitatively set in the form of upper limits,
lower limits, or ranges, when the indicators are expressible in numerals.

NOTE The reduction amount of environmental impact of the target product, R?pr (i), refers to the difference

between the environmental performance of the reference product and the expected or attained environmental
performance of the target product. It is defined as Formula (1).

R’?pr(i)ZPrpr(i)_Ptpr(i) (1)

Th 1 e 4= £ - s i = il 4= = | = nr L) £ b= 4L e il d 5 f
epeauctrom rate orenvirommentar HIIPatt Uttt tdl gt pruuult, l\tpr Ll), rerers—totneratroortneye UCtIOH (0]

the pnvironmental impact, R.?pr (i), to the environmental performance of the reference produet.|Itils defined as
Formula (2).

Prpr (i)_Ptpr (1)
Pope (1)

R{pr ()= (2)

5.5 Production design

5.5/1 General

Production design shall be conducted to meet the environmental performance requirementg set in 5.4.

5.5]2 Methods of environmental consideration

Methods to ensure the required environmental petformance in the production of concrete constituents
and| concrete include, for instance, the following:

a) |selection of materials with low environmental impacts (for example, use of byproducts ahd wastes);

b) |selection of energy sources with low environmental impacts [for example, use of recyclgble energy
sources and wastes (waste tires, waste plastics, refuse-derived fuels (RDF))];

c) |selection of machinery/eguipment with low environmental impacts;

d) |appropriate control/treatment of substances emitted from plants (for example, use of treatment
equipment for wagste-gas and water);

e) |appropriate centrol/treatment of substances disposed of in plants (for example, use of[equipment
to prevent dust'dispersion);

f) |application of appropriate sound-proof/vibration-proof measures (for example, insfallation of
soundinsulating walls);

g) |selection of suppliers of materials in consideration of environmental impacts of transpoftation.

NOTE Annex B serves as a reference for methods of environmental consideration.

5.6 Estimation

The expected environmental performances of the products by the production design prescribed in 5.5
shall be estimated by collecting necessary data. The methods of collecting data include the following
items:

a) trial production;

NOTE1 In contrast to the execution stage of a structure, trial production (e.g. trial mixing of concrete) is
possible, at the production stage of a product, for estimating its performance.

© IS0 2023 - All rights reserved 5
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b) referri
<)
NOTE 2

ng to production experience;

inventory data published by a reliable independent organization.

ISO 21930 serves as a reference for inventory analysis for construction products. ISO 13315-2

provides general framework, principles and requirements related to the determination of system boundaries.

NOTE 3

assessing the impact of the cut-off criteria.

NOTE 4

When conducting allocation, ISO 14044 serves as a reference.

When applying cut-off rules, ISO 14044 serves as a reference for defining the cut-off criteria and

5.7 Verification
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uction and related works
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ection

shall be conducted as to whether or not the attained environmental performances meet
ntal performance requirements. If the performances fail to meet the requirements, the cz
hlysed to serve as a reference for subsequent production of the products.

1imentation

htion related to environmeifital management of the production of the products shal
pgardless of the results of verification and inspection, and the record shall be stored by
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Ild
Informatio

help the pl

NOTE |
environmer
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related to envirémmental management of production serve should preferably be use
hinning of futureppoduction of the products.
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be
htal

red.
Il be

the
use

be
the

1 to

SO 13315-8.setVes as a reference when the results of environmental management are to be used for

tal labellingand declarations of the products.
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Annex A
(informative)

Example of indicators for the environmental management

Tables A.1 to A.12 show examples of indicators for respective impact categories.

Table A.1 — Example of indicators on global climate change

Greenhouse gas emission can be set as an indicator.

Greenhouse gases include, for example:
— carbon dioxide (CO,)

— methane (CH,)

Indjcator — dinitrogen monoxide (N,0)
— hydrofluorocarbons (HFCs)

— perfluorocarbons (PFCs)

— sulfur hexafluoride (SFg)

NOTE Global climate change can be characterized a$C0O, equivalent.[]

Table A.2 — Example of indicators on natural resource use

The amount of mined abiotic resources can be set as an indicator.

Abiotic resotirces include, for example:

— rock+for producing aggregate;
—limestone and silica stone used for producing cement and additioxs;

— natural resources (e.g. iron ore) used for producing section steel jand coal as
materials for coke;

i — natural resources (e.g. tungsten ore) used for producing rare metals (e.g.
Indjcator tungsten) contained in the attachments of heavy machinery.

The amount of water used can be set as an indicator.
Water includes, for example, tap water, industrial water, and groundwater.

The amount of each type of fossil fuel used can be set as an indicator.

Eaoccil fiialimoliadac for Aol a ooy ol haoting A3 Tight Al o d oo ural as
Egsstfaelinel 3 L Haht ot andna gas.

oo C S TOT O preTiCorv y Ot rrCaeri g OG5 11y

The amount of materials made of biotic resources can be set as an indicator.

Biotic resources include, for example, raw wood used for producing plywood for
formwork.

NOTE Abiotic resources can be characterized as antimony equivalent.[2]

©1S0 2023 - All rights reserved 7
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Table A.3 — Example of indicators on stratospheric ozone level

Discharge amount of ozone-depleting substances can be set as an indicator.
Ozone-depleting substances include, for example, the following:

— CFCs (including, for example, CFC-11 and CFC-113)
— halons (including, for example, halon 1301)
— carbon tetrachloride

Indicator — methyl-chloroform

— HCFCs (including, for example, HCFC-225)
— HBFC (including, for example, CHFBr,)

— bromo-chloromethane

— methyl bromide

NOTE tratospheric ozone level can be characterized as CFC-11 equivalent.[]

Table A.4 — Example of indicators on land use/habitat‘alternation

Amount of land to be altered can be set as indicators. The amount of land
includes, for example, the following:

. — land area
Indicator

— soil volume

— soil weight

Table A.5 — Example of indicators on eutrophication

As to discharged water, concentration of eutrophication contributors and the
amount of discharged water can be set as indicators.

Eutrophication contributors include, for example, the following:
— chemical oxygen demand (COD)

— (total nitrogen

=" total phosphorus
Indicator pHOSP

— total organic carbon (TOC)

As to exhaust gas, concentration of eutrophication contributors and the amount
of exhaust gas can be set as indicators.

Eutrophication contributors include, for example, the following:
— NOx

— ammonia

NOTE Eutrophication can be characterized as phosphate equivalent.[3

8 © IS0 2023 - All rights reserved
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Table A.6 — Example of indicators on acidification

Amount of acidification contributors can be set as an indicator. Acidification
contributors include, for example, the following:

— nitrogen oxides (NOx)
Indicator — sulfur oxides (SOx)
— ammonia (NH;)

— hydrochloric acid (HCI)

NOTE Acidification can be characterized as SO, equivalent.[4]

Table A.7 — Example of indicators on air pollution

Amount of air pollutant emission can be set as an indicatof.
Air pollutants in urban environment include, for example, the followinig:

— nitrogen oxides (NOx);

— sulfur oxides (SOx);

Indjicator — particulate matter (PM).

Air pollutants in smog include, for example, the following:

— non-methane volatile organic compounds (NMVOC).

Air pollutants in indoor envirgniment include, for example, the following:

— volatile organic compounds.

Table A.8 — Example ofindicators on water pollution

Amount of water(pollution contributors released into nature can be seft as an
indicator.

Water pollution contributors include, for example, the following:

— heavy metals
Indficator

—£ )alkaline substances

— acidic substances

— toxic chemicals

Table A.9 — Example of indicators on soil contamination

Amount of soil contamination contributors discharged into soil can befset as an
indicator.

Soil contamination contributors include, for example, the following:

— heavy metals
Indicator

— alkaline substances

— acidic substances

— toxic chemicals

Table A.10 — Example of indicator on pollution due to radioactive substances

Indicator Radioactivity can be set as an indicator.

©1S0 2023 - All rights reserved 9
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Table A.11 — Example of indicators on impacts due to waste generation

Indicator

Waste generation can be set as an indicator.
Waste includes, for example, the following:

— rubble (e.g. concrete rubble, crushed brick and pottery waste)
— waste plastic
— rubber

— sludge

— wood chips

— fibrous waste

— paper waste

— waste oil

— incineration residue

— asbestos

— waste acid/waste alkali

NOTE

\

Vaste generation can be characterized as final disposal volumé&.[5!

Table A.12 — Example of indicators 0nh noise/vibration

Indicator

Noise/vibration can be set as antindicator.

Noise/vibration include, for'¢xample, the following:
— sound level [dB]

— vibration level\|dB]

10
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Annex B
(informative)

Examples of the methods of environmental consideration in
production of concrete constituents and concrete

Table B.T shows the examples of environmental considerations related to cement production.

Table B.1 — Methods of environmental consideration in cement production

Tharget impact
category

Methods

Commentary

Glopal climate
change

Reduction of the amount of
limestone used for cement

reduce resource consymption by re-calcinin,
concrete to reduce the;amount of limestone
cement.

Suppress emission of globalwarming substaEces and

waste
sed for

Utilization of waste heat

Suppress emission of global warming substajnces and

reduce energyresource consumption by util
heat genetratéd during cement calcination to
fuel consumption.

zing waste
reduce

Application of equipment with
high energy efficiency

Reduce energy consumption by introducing
effieiency crusher (vertical mill) or incorpor
precrusher (roller mill-type precrusher) for
crushing in the crushing process to enhance
ing efficiency.

h high
ating a
Coarse

the crush-

Application of carbon capture and

Suppress emission of global warming substajnces by

Noilse/vibration

Installation of soundproof walls

chemically separating/reclaiming and storirlg CO,
storage (CCS) emitted from cement kilns.
Utilization of waste for fuel Reduce resource consumption of fosslll fu_els by using
Natlural resource waste plastics as fuel for cement calcination
usg Utilization.of byproducts as Reduce resource consumption by using coppler slag as a
materials clinker material.
Suppress noise from cement crushing by installing

soundproof walls.
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