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Forew

ISO (the I

ISO 13315-2:2025(en)

ord

nternational 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.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1.In partlcular the different approval criteria needed for the dlfferent types

of ISO dogumen

ISO/IECD

[SO draw
patent(s).
rights in
patent(s)
this may
WWwWWw.iso.

les of the
irectives, Part 2 (see WWW.is0. org/dlrectlves)

5 attention to the possibility that the implementation of this document may involve-the|use of (a)
ISO takes no position concerning the evidence, validity or applicability of any claimged patent
respect thereof. As of the date of publication of this document, ISO had not, ¥éceived ndgtice of (a)
which may be required to implement this document. However, implemefiters are cautioned that
ot represent the latest information, which may be obtained from the patent database ayailable at
prg /patents. ISO shall not be held responsible for identifying any or allysuch patent righty.

Any trad{
constitutd

For an ex

related tp conformity assessment, as well as information about ISO's adherence to the Wo

Organizat

This docu
stressed c

e name used in this document is information given for the convenience of users and| does not
e an endorsement.

blanation of the voluntary nature of standards, the meaning of ISO specific terms and e

ion (WTO) principlesin the Technical Barriers to Trade(TBT), see www.iso.org/iso/foreword.html.

Iment was prepared by Technical Committee ISO/TC 71, Concrete, reinforced concretd and pre-
bncrete, Subcommittee SC 8, Environmental management for concrete and concrete structyres.

This secopd edition cancels and replaces the first edition (ISO 13315-2:2014), which has been t¢chnically

revised.

The main
— relev
— mate
— theal

Alistof a

changes are as follows:

hnt ISO standards were citeds

rials and work that were-gmiitted in each life cycle stage were added;
psorption of CO, by-concrete was taken into account.

| parts in the [SO-X3315 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A

complete

listing ofithese bodies can be found at www.iso.org/members.html.
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Introduction

Concrete is a material that is indispensable for the construction of infrastructure including civil structures
and buildings. Massive amounts of resources are used for construction of this infrastructure and large
amounts of concrete waste are generated when these structures are demolished. Concrete can therefore
be regarded as a material having a critical impact on the formation of a recycling-based society from the
aspect of not only resource consumption but also future waste generation. Meanwhile, a significant amount
of CO,, a greenhouse gas, is discharged from activities related to architecture and civil engineering. Various
documents indicate that the concrete sector is emitting 5 % to 10 % of the global CO, by producing and
conveying cement and concrete and by construction of concrete structures. On the other hand, concrete
can absorb COZ Concrete, therefore, plays an 1mportant role in solvmg recycling and global warming
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concretes as well as the structural forms, using life cycle inventory analysis (LCI) and
ht (LCA) are compared. LCI and LCA are conducted under the same conditions. In oth
rtant to clearly define a range of time and space for assessment, and quantitatively
amounts of resources, energy, constituents, and components input into the range, as y
and structures output as a result of activities within theftange, and also the by-produc
releases discharged. As shown in Figure 1, the boundary between the system under aj;
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boundary is defined, and inventory data are quiantitatively developed. This document
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Entire lifecycles or respective stages of the life cycles of concrete and concrete structures

Production. of constituents Inventory data (output) F
Production of concrete

Transportation of constituents or concrete | products, structures
Execution of a concrete structure By-products, waste substances
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Figure 1 — System boundary and inventory data
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International Standard ISO 13315-2:2025(en)

Environmental management for concrete and concrete
structures —

Part 2:
System boundary and inventory data

1 Scope

This docyment provides a general framework, principles and requirements related to,the/determjination of
system bpundaries and the acquisition of inventory data necessary for conducting alife cycle agsessment
(LCA) of doncrete, precast concrete and concrete structures.

This docyment is intended to be used in conjunction with, and following the principles set out in IO 14040,
[SO 14044,1S0 21930, IS0 21931-1 and ISO 21931-2. Where deviation occurs;this document takes prjecedence.

2 Normative references

The folloying documents are referred to in the text in such a way.that some or all of their content cpnstitutes
requiremgnts of this document. For dated references, only thetedition cited applies. For undated rgferences,
the latest|edition of the referenced document (including any‘@mendments) applies.

ISO 13315%-1, Environmental management for concrete grid concrete structures — Part 1: General prifciples

ISO 14025p, Environmental labels and declarations.— Type Il environmental declarations — Pringiples and
procedurds

[SO 14050, Environmental management —/ocabulary

ISO 20918%, Life cycle inventory calculation'methodology for steel products

3 Terms and definitions

For the plirposes of this document, the terms and definitions given in ISO 13315-1 and ISO 14050 and the
following|apply.

[SO and IEC maintainterminology databases for use in standardization at the following addresses

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

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

31
data collection boundary
boundary between the region, within which data is collected, and another region

3.2
input
resources, energy, materials or components which enter a product system

© IS0 2025 - All rights reserved
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3.3

inventory data

set of items that should be considered in a life cycle assessment (LCA) and the corresponding quantitative
measurements

3.4

life cycle inventory analysis

phase of a life cycle assessment (LCA) involving the compilation and quantification of inputs and outputs, for
a given product system throughout its life cycle

3.5
output

products} hy_prnr‘lnr‘fc’ emissions to air and water wastes and other releases which leave a prnr‘]nr‘f system

3.6
system bpundary
boundary between the system under assessment and the outer region, specifying which' unit progesses are
part of a product system

3.7
unit-bas¢d inventory data
inventory| data per unit quantity in time, mass, length, area, volume, etc.

4 System boundary

41 GeIeral

When conpducting an LCA of concrete or a concrete structlife, its system boundary shall be demarcated.
Demarcaffion of a system boundary means defining the“range of consideration for the assessment. For
comparispn among multiple alternatives, the system boundary shall be the same for all alternatiyes. When
the acquisition of inventory data is difficult or costiconstrained, the target data can be excluded from the
system bgundary, but the exclusion should be expressly indicated.

For system boundary demarcation, the lifescy¢le stages and geographical system ranges to consider should
be appropriately defined.

The systgm boundary of concrete arid*concrete structures shall be based on a cradle-to-gate or fradle-to-
grave badis and shall precisely deseribe what is included in the following activities: production ¢f cement,
water, addlitions, admixtures and.aggregates, which are constituents of concrete; production of r¢inforcing
steel; profluction of concretej.construction of concrete structures; use of concrete structures; demolition of
concrete $tructures; reuseef concrete members; recycling and disposal of demolished concrete.

It is not fpecessary in‘principle to include in the system boundary the environmental impacts felated to
the prodyction of equipment/machinery necessary for the production of concrete or the construgtion, use,
demolitiop and reeycling of concrete structures.

When explieit'consideration of environmental impacts related to the production of equipment/maghinery is

deemed

Activities indirectly related to the production of each material or to the construction of concrete structures,
such as sales/administration, will possibly be included in the system boundary.

4.2 Constituents

4.2.1 Cement

The system boundary and data collection boundary related to the production of cement is generally
expressed in Figure 2.

© IS0 2025 - All rights reserved
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The system boundary for the production of cement shall include the following:

— the processes of quarrying, transporting and treating raw materials necessary for the production of
clinker;

— transportation of the fuel necessary for the production of clinker;
— transportation of by-products;
— transportation related to waste-derived fuels;

— all of the processes of material/fuel treatment, calcination and finishing of cement;

J— the pﬂr\rncc of additionaltreatmenttao bu.nroducte necod for the nraduction af clinkor:

* R sl hd had® A ol A il R e EE * i * =)
— the process of additional treatment to waste-derived fuels for the production of clinker;
— transjportation of cement from cement plants to supply stations (SS).

The systgm boundary for the production of cement shall not include transportatipn“of cement ffom SS or
cement plants to the place of use.

12}
=
- =
)
et
s|| 85| E
HIEH
Natural = = = £
resources By-products © EP g ©
(Limestone, (Slag, coal A
clay, etc.) ash, etc.) R
Systerp boundary
———————————————————— P e e —— - — — ——— — —
rData collection Quarrying Trans. ) :
G 4 G
I boundary | Trans. b g g g |
- P, | H = B = 1 Releases
Eldctricity I . . I
I | Raw materials processing | | (CO ,, etc.)
| — Crushing : |
UtiI’—I—b : — Pre-homogenization | I
| | — Raw meal grinding | Trans.) Intermedia
Fudls : y AT ! Waste ] > treatment pjant
I Trans. _I I Final disposdal sites
al
i I I PR ! R
Altprnative fuels : " | Clinker production in kiln I ; : I
('I-‘l es, plastics, rans. | (Trans) | __ Preheating : P e i |
bigmass, etc.) | : —= ‘Rre* calcining | KN |
| | —=_ABurning fuel | i E : |
G I — | EL I
, E= !
! [}
| | Y L____L'; i EE : |
| | Finish and storing process ;L 8E ! |
| | — Cooling [ 55 ; |
| | — Grinding 285 |
| . I =8,
| |~ Blending [ % 3 |
| | — Storing [ |
; | 23
| — Packing S
| | I i 279 ; |
| e S e I
| 1 -t R
I ' <O I
' i
| Cement ! [ 1 |
| o |
| |

Trans. v

Trans.

User

NOTE1 Activities related to sales/administration and/or other related activities in plant operation will possibly be
considered.

© IS0 2025 - All rights reserved
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NOTE 2

NOTE 3

Figure 2 — System boundary of cement production
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4.2.2 Additions and admixtures

The finishing process includes clinker crushing and addition blending.

The material/fuel treatment process includes crushing and adjustment of the materials/fuels.

The system boundary and data collection boundary related to the production of additions and admixtures is
generally expressed in Figures 3 and 4, respectively.

Th t i) | £ 4] A | 3 £ odd e | A | i Laolls Lada tlo o £.11 H
e Sys e 11 ' UUuIIiudlI _y IUL L1IC lJl UUULLIVUIT UL dUUILIUILIS dIIU dUIIITATUIL TS SIIdll ITICIUUCT LIIT TUITUVV 1115.

— transjportation and storage of raw materials;

— transjportation of fuels necessary for the production of additions and admixtures;
— physicochemical treatment of raw materials at addition and admixture productior plants;
— transjportation of waste to intermediate treatment sites and/or final disposal'sites.

Since the|combinations of raw materials for concrete admixtures widely vary, it is advisable to

lefine the

system bqundary based on whether the raw materials are supplied at the-€xpense of the user or th¢ supplier.

Transportation of additions and admixtures from their productiod plants to the place of use shill not be
included in the system boundary.

Natural
resources
(Limestone,
silica stone,
gypsum, etc.)

By-products
(Granulated
blast furnace
slag, byproduct
gypsum,
desulfurized
gypsumy coal
ash, siliea
fume,etc.)

Trans.

System|boundary

E

@
=3
j=X
a
=)
<
-

1
Fudls
Trans.

Ry ———
I Data collection
I boundary

Trans.
Storage

Storage

Products

(Ground granulated blast-furnace
slag, fly ash, silica fume, limestone

powder, etc.)

— Activities related
to sales/
administration

— Other related
activities in plant
operation

Intermediate
treatment plgnt
Final disposa] sites

Releases
(CO ,, etc)

NOTE
considered.

Trans.
v

User

Figure 3 — System boundary of additions
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Industrial products
(rosin, cornstarch,
caustic soda,

calcium hydroxide,
naphthalene, sulfuric
acid, formalin,
sodium hydroxide,
methanol, ethylene

oxide, methacrylic By-products
acid, polycarboxylic (Black liquor,
ethers - PCE, etc.) etc.)
Trans.
System boundary
I Data collection Trans. Storage :
b Storage
I oundary v v 1
e - Intermediate
L. | | ,—l Trans. ||
Ele E_:_' | Physical/Chemical treatment i > Waste ] > treatment plgnt
I . 1 Final disposa] sites
o | — o
1 . — Activities related : 1
' B 1 | Releases
Fudls Products 1 to sales/ : I ™ (€0, etc)
I Trans. Air-entraini ¢ wat duci ! administration i r
1 (Air-entraining agent, water-reducing Y _ Other related i 1
1 agent, superplasticizer, etc. ) ; activities in plant | 1
1 ; operation i 1
1 RSSO 1
1 1
e ——————————— -
Trans.
A
User
NOTE Activities related to sales/administration and/or othéerrelated activities in plant operation will possibly be

considered.

Figure 4 — Systemboundary of admixtures

4.2.3 Apgregate

The systgm boundary and data colleetion boundary related to the production of aggregate is|generally
expressed in Figures 5, 6 and 7.

The system boundary for the-preduction of aggregate shall include the following:
— minigg and transportation of natural resources;

— transjportation of-fuels necessary for the production of aggregate;

— all prpcesses:trelated to the production of aggregate;

— transportation of waste generated in the process of aggregate production to intermediate freatment

1 i £ 1. ] e
plantsandayorthnrararsposarsites:

The system boundary for the production of aggregate shall not include the following:
— transportation of crushed concrete and by-products necessary for the production of aggregate;

— transportation of aggregate from aggregate production plants to the place of use.

© IS0 2025 - All rights reserved
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Natural resources
(Sand, gravel, rock, etc.)

System boundary
I' Data collection Quarrying :
I boundary i Trans. |
T T T T T T T T T T Ty Intermediate
.. | | ,—l Trans. |

| Production of aggregate f > Waste i > treatment plant
| : — Crushing : | Final disposal sites

| — Screening O : |
| : — Washing : ! — Activities related i : Releases

| T Classibing 4 sl ] osetc)
| Trans. n ! administration i N
| v i — Otherrelated ! i
| . i activities in plant :
| Fine aggregate/Coarse aggregate : operation i :
| F Y
| |
e e e e e e ] — ———— — ——— J

Trans.
A
User
NOTE Activities related to sales/administration and/or other related activitiesin plant operation will possibly be

considered.

Figure 5 — System boundary of natural resounce-derived aggregate

Crushed concrete

Trans.

System| boundary

Intermediate
> treatment plaht
Final disposal|sites

E

AN SR
.. | Trans.
eptricty Production of aggregate }—»@
| — Crushing !
|

p |

— Screening |
|

|

| — (Washing) i — Activities related ; )
Fugls ikl et & itk I i to sales/ i > Ré:oeasets
| Trans 1 ; administration ; (€O ete)
| i — Other related !
| 3 : activities in plant ~ ;
| Recycled fine aggregate/ : operation !
I Recycled coarse aggregate R |
|
|
Trans.
A4
User
NOTE Activities related to sales/administration and/or other related activities in plant operation will possibly be

considered.

Figure 6 — System boundary of recycled aggregate
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By-products
(Slags)

Trans.

System boundary

—reee———————— I

i Production of aggregate ;—.@ frans.
— | | — Crushing :

| = Screening |

! |

I

Fuels

-
| Data collection
: boundary

Intermediate

treatment plant
Final disposal sites

A 4

— (Washing)
Releases
(CO,, etc.)

'
;

: — Activities related

By-product-derived fine : tosales/
administration

|
|
|
|
: aggregate/ i — Otherrelated
|
|
|

NOTE

considered.

4.2.4 Other materials

By-product-derived coarse : activities in plant |
aggregate i operation i
: i
__________________________________ |
Trans.
A 4
User

Activities related to sales/administration and/or other related activities in plant operation will possibly be

Figure 7 — System boundary of by-product-derived aggregate

The systdgm boundary and data collection boundary related to the production of other materials such as
non-meta

4.3 Reinforcing and prestressing steel

The syste

steel is expressed in Figure 8.

NOTE

The syste

trans
trans|
all pr!

trans

llic fibres, non- metallic fibre-reinforeed plastics, etc., shall be appropriately set.

m boundary and data collection boundary related to the production of reinforcing and pr¢stressing

Relevant standards.such as ISO 14404-1, ISO 14404-2 and ISO 20915 can be used.
m boundary, for.the production of reinforcing and prestressing steel shall include the following:
portation of raw materials;

portation of fuels necessary for the production of reinforcing and prestressing steel;

ocesses related to the prnr‘]nr‘ﬁnn of rninfnrr‘ing and prﬁcfr‘nccing cfnp];

portation of waste generated in the process of reinforcing and prestressing steel production to

intermediate treatment plants and/or final disposal sites;

trans

portation of reinforcing and prestressing steel from plants to supply stations (SS).

Transportation of reinforcing and prestressing steel from the production plants or SS to the place of use
shall not be included in the system boundary.

© IS0 2025 - All rights reserved
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Natural By-products
resources Ferrous scrap
Trans.
System boundary
Fm————— e
| Data collection grans. Storage
torage
| boundary Y. 4 Intermediate
treatment plant

I Production of reinforcing 4.@ Trans.
aste

| and prestressing steel

A4

Final disposal sites

— Activities related
Fuels I| ) sales/ Releases
| Tran Reinforcing and administration > {0z ete)
| prestressing steel — Other related
| activities in plant
| operation
R AV (s [
Trans. A 4
SS
Trans.
A y
User
NOTE Activities related to sales/administration and/or other related‘activities in plant operation will possibly be

considered.

Figure 8 — System boundary of reinforcing and prestressing steel

4.4 Formwork, falsework and machinery

The syst¢gm boundary and data collection bgunidary related to the production of formwork/falsework
ts and machinery is generally expressed in Figure 9.

boundary for the production. of formwork/falsework components and machinery shgll include
ing:

— transpportation of natural reseurces;
— transjportation of fuels n€cessary for the production of formwork/falsework components and mjachinery;

— all prpcesses related.to the production of formwork/falsework components and machinery;

— transjportation of waste generated in the process of the production of formwork/falsework components
and machinery to the intermediate treatment plants and/or final disposal sites;

— transportation of formwork/falsework components and machinery from their production|plants to

supply-statiorrs{553-

The system boundary for the production of formwork/falsework components and machinery shall not
include the following:

— transportation of formwork/falsework components and machinery from their production plants or SS to
the place of use;

— transportation of by-products used for production of formwork/falsework components and machinery.

© IS0 2025 - All rights reserved
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Natural Industrial

resources products By-products

Trans.

System boundary
T Trrans, [ rans ] s T T 3
| Data collection Smaée Storage Storage |
| boundary |
| Production of formwork/falsework rans : Intermediate
I components and machinery Waste . treatment plant
: Final disposal sites
| — Activities related |
| Trans, Formwork/falsework components and administration t (COy etc)
| machinery — Other related |
4 activitiesin plant ]
i operation |
L Trans. I
Trans. A,
SS
Trans.
A .
User
NOTE Activities related to sales/administration and/or other related activities.in plant operation will possibly be

considered.

Figure 9 — System boundary of formwork/falsework components and machinery

4.5 Concrete

The syst¢gm boundary and data collection boundary;related to the production of concrete is|generally
expressed in Figure 10.

The systejm boundary for the production of concrete shall include the following:
— transjportation and storage of constituents;

— transjportation of fuels necessary:for the production of concrete;

— all prpcesses related to the production of fresh concrete;

— in-pldnt treatment of waste generated in the production/supply process of concrete and trangportation
of sug¢h waste to intermediate treatment plants and/or final disposal sites.

Transportation of cancrete from production plants to the place of use shall not be included in the system
boundary

© IS0 2025 - All rights reserved
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cast concrete

m boundary and data collection boundary related to,the production of precast concrete is
| in Figure 11.

m boundary for the production of precast ¢dncrete shall include the following:
portation and storage of constituents;

portation of fuels necessary for thé\production of precast concrete;

pcesses related to the produetion of fresh concrete;

nt treatment of waste generated in the production/supply process of concrete and trans
h waste to intermedjatetreatment plants and/or final disposal sites;

production of précast concrete, the placement, consolidation, curing and demoulding of

undary.

Activities related to sales/administration and/or other related activities in plant operation will possibly be
considered.

generally

portation

concrete.

fation of precast concrete from production plants to the place of use shall not be inclugled in the
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Figure 11 — System boundary of precast concrete production

4.7 Exdcution of concrete structures

4.7.1 Cpmposing items

The syst¢gm boundary and data collection boundary related to the execution of concrete striictures is
generallylexpressed in Figure 12.

The execytion of concrete structures is composed of
— earthwork and foundation work,

— formyvork,

— reinf¢rcement work,

— concijeting work,

— waste¢ treatment.
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Reinforced con

crete structure

4.7.2 Ehrthwork and foundation work

Activities related to sales/administration and/or othier related activities will possibly be consid¢

The system boundary related to the earthwork and foundation work shall include the following:

foundation work.

4.7.3 Formwork

assembly of scaffolding materials for earthwork and foundation work;

The system-boundary related to the formwork shall include the following:

transjportation of scaffoldingmaterials, piles and other materials to the construction site;

transportation, storage’and operation of heavy equipment and machinery necessary for earth

bred.

work and

— transportation of scaffolding, form panels, timbers, form ties and other materials to the construction site;

— transportation, storage and operation of heavy equipment and machinery necessary for formwork.

4.7.4 Reinforcement work

The system boundary related to the reinforcement work shall include the following:

— transportation of reinforcing and prestressing steel to the construction site;

— cutting, bending and assembly of reinforcing and prestressing steel;

© IS0 2025 - All rights reserved

12


https://standardsiso.com/api/?name=bd570bcbcb4d83b5e8482b548880a28a

ISO 13315-2:2025(en)

— transportation, storage and operation of heavy equipment and machinery necessary for the execution of
reinforcement work.

4.7.5 Concreting work

The system boundary related to the concreting work shall include the following:
— transportation of concrete and precast concrete;

— placement, consolidation, curing and form removal of concrete;

— installation and jointing of precast concrete;

— transjportation, storage and operation of heavy equipment and machinery necessary for concrefing work.

4.7.6 aste treatment

The syst¢m boundary related to the treatment of waste generated during the execution of| concrete
structurep shall include the following:

— colledtion, segregation and storage of waste;

— transjportation of waste to intermediate treatment plants and/or final disposal sites.
4.8 Use¢ of concrete structures

4.8.1 Cpmposing items
The system boundary related to the use of concrete structutes is generally expressed in Figure 13
The use of concrete structures is composed of
— operdtion,

— mainfenance and remedial activity.

System System
boundary boundary
Use
____________________ L | End phasd of !
' : . + End phasg¢ o !
5 Execytion of Operation | i concretegnd ¢
| concrpte 5——> 1 concrete
. strucfures | |Maintenance | """ |Maintenance | """" structurey :
Remedial | Remedial Remedial | [ | ~TUTTTTTT
activity activity | activity
v

I Releases ((‘ﬂé pfr‘) I

NOTE1 When remedial activities are addressed, the system boundary can collectively include all remedial
activities or can be individually defined for each remedial activity.

NOTE 2  The input of CO, into the system can be considered.

Figure 13 — System boundary of use of concrete structures
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The system boundary for the operation of a concrete structure shall include the operation of any equipment

installed in the concrete structure and contributing to the fulfilment of its function.

4.8.3 Maintenance and remedial activity

The system boundary related to the remedial activities is generally expressed in Figure 14.

The system boundary for the maintenance of concrete structures shall include the operation of vehicles and
machinery necessary for maintenance.

The system boundary for the production of materials, members, and equipment/machinery necessary for
remedial pctivities shall be defined according to 4.2 to 4.6.
Raw materials, parts,
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Systen] boundary
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CHI e

Trans.

m=——————

— Refurbishment
— Renewal

— Renovation

— Conversion

— Retrofitting

— Strengthening
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NOTE

v

Use-ef.cConcrete structure

4.9 End phase-of concrete and concrete structures

491 C

pmposing items

| (€O, etc)

Releases

Figure 14~~System boundary of maintenance and each remedial activity

Activities related to sales/administration and/or other related activities will possibly be consid¢red.

The end phase of concrete and concrete structures is composed of

— demo

— intermediate treatment,

lition,

— final disposal.

492 D

emolition work

The system boundary related to the demolition work is generally expressed in Figure 15.
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The system boundary for the demolition of concrete structures shall include the following:
— transportation and operation of heavy equipment and machinery;

— transportation of releases such as explosives;

— transportation of fuel;

— storage of waste generated from demolition work;

— transportation of waste to intermediate treatment plants and/or final disposal sites.

Concrete structure, Heavy equipment
concrete-member and-machinery
Systemboundary
FrFee—————e—,e—————————————_——_——_—"m——_—————— l
| Data collection Trans.
| y Storage
| boundary il
T Tt ! Intermediate
oy f—— 1 pemoitionwork | = -
] | emolition wor Waste > treatment plapt
|

Final disposal|sites

. — Activities related to sales/

Fu Z’_I_, i /1t ! X »| Releases
| Teans. : administration i (CO,, etc.)
| ; — Otherrelated activitie§ jn !
| i plant operation ;

I [P o NV AN
I T
rans.
S i S . \ N I
A4
Demolished concrete
NOTE Activities related to sales/administration<and/or other related activities will possibly be consid¢red.

Figure 15 — System boundary of demolition work

4.9.3 Intermediate treatment

The system boundary related-te’the intermediate treatment is generally expressed in Figure 16.
The system boundary ferintermediate treatment shall include the following:

— storape of accepted waste;

— operdtion of'heavy equipment and machinery;

— storapé-of waste generated from intermediate treatment;

— transportation of waste to final disposal sites.

Transportation of products produced by intermediate treatment shall not be included in the system
boundary.

© IS0 2025 - All rights reserved
15


https://standardsiso.com/api/?name=bd570bcbcb4d83b5e8482b548880a28a

ISO 13315-2:2025(en)

Demolished
concrete Waste
Trans. Trans.
System boundary
| N O
| Data collection Storage Storage
| boundary I T

|
|
— | i_ _____ ! ,—l Trans. :

| Waste treatment > Waste : T
| : — Crushing — |

I ' ! I

I

|

|

|

i

|

> Final disposal sites

| .| Recycled Trans. | Construction sites,
products related plants
Trans
I U R
: | —  Activities related to sales/ administration : Releases
| ; — Other related activities in plant operation i > (€O, ett)
D |
NOTE Activities related to sales/administration and/or other related activities in plant operation will possibly be

considered.

Figure 16 — System boundary of intermediate treatment

4.9.4 Final disposal

The systejm boundary related to the final disposal is generally, expressed in Figure 17.
The system boundary for final disposal shall include the following:

— storape of accepted waste;

— operdtion of heavy equipment and machinerynecessary for final disposal.
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NOTE The input of CO, into the system can be considered.

Figure 17 — System boundary of final disposal
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5 Inventory data

5.1 General

Inventory data necessary for calculating environmental impacts generated from activities carried out
within a system boundary according to Clause 4 shall be acquired and calculated.

NOTE The activities include production of concrete materials, production of concrete and precast concrete,
execution of concrete structures, use of concrete structures, demolition of concrete structures and all or part of the
life cycle of concrete structures.

Inventory data include the following:

— data pn the types and amounts of resources, energy, materials and components input intd the system
bounglary;

NOTE By-products of other industries used as resources, energy and materials are included.

— data pn the types and amounts of constituents of concrete, concrete, concrete,products and concrete
strucfures output from the system boundary;

— data ¢n the types and amounts of environmental impact releases, such as'CO, and NO,, by-products and
wast¢ output from the system boundary.

NOTE The absorption of CO, into concrete constituents, concrete;,concrete products, concrete fstructures
and c@ncrete waste, and the reduction of energy consumption by thermal mass effect can be consideregd.

Direct angl indirect input and output should be considered separately as inventory.

The amoynts of resources and energy used per unit amgount of concrete constituents, concrete| concrete
products,|or concrete structures produced, as well as the*amounts of environmental impact relgases, by-
products pnd waste discharged per unit amount thereof; shall be calculated as unit-based inventory data.

Unit-basef inventory data are necessary for thescomparison of environmental impacts among| products
and strudtures and is very useful information when producing a similar product or structure by a similar
method of process in the future.

Inventory| data shall be objective, transparent and reproducible. In order to accurately acquire and calculate
such invejntory data, it is desirable teiconduct actual condition surveys and trial experiments fegarding
resourced, energy, materials and-components to be input, products and structures to be prodpuced, and
environmlental impact releases, by-products, and waste to be output. However, unit-based invertory data
acquired find calculated in the'past under the same conditions can be utilized if available. Also, reljable unit-
based inventory data can pe\uSed, if available, with the consent of interested parties. The means, donditions
and information sources of the acquisition of inventory data and the calculation of unit-based inventory data
shall be ekpressly indieated in writing.

Resource$ and eneérgy input as raw materials and fuels shall be classified according to whethey they are
natural of by-preduct- or waste-derived. Also, resources and energy shall be classified into recy¢lable and
unrecycldble,

When the amounts of environmental impact releases generated using certain resources, energy, materials or
components are expected to be negligible with respect to the total amount of environmental impact releases
generated within a defined system boundary, the calculation can be omitted. However, the uncalculated
items and reasons for omitting calculation shall be expressly indicated.

When multiple products are produced in a single system boundary, the environmental impacts to be borne
by each product shall be reasonably prorated according to the proportions of production, economic value,
etc. Also, when using by-products from other industries or when supplying by-products to other industries,
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the environmental impacts can be prorated by a method agreed upon with those industries. The method of
proration shall be expressly indicated.

NOTE ISO 14044 can be used for the proration. ISO/TR 14049 provides an example of allocation on a purely
economic basis.

5.2 Constituents

5.2.1 Cement

Direct input includes the following:
— exhaystiblematural Tesources used a5 Taw MAterats of Cement proauctor;, ]
— by-prjoduct- or waste-derived resources used as raw materials of cement production;
— raw rhaterials and fuels input for production of purchased clinker;

— fossil|fuels used in kilns;

— alternative fossil fuels used in Kilns;

— biomgss fuels used in kilns;

— fuels used in other than kilns;

— wast¢water input into kilns;

— purchased electricity used for cement production.

Indirect ihput includes the following:

— purchased electricity used in other than cement production;

— fuels jnput into the production and processing’of fossil-derived fuels;

— fuels nput into the processing of alternative fossil fuels and biomass fuels;

— fuels nput into third parties’ transportation for input and output.

Direct output includes the following:

— outpyt from calcination ef.carbonates used for cement production;

— outpyt from combugstion of organic carbon contained in raw materials used for cement produdtion;
— outpyt from kiln-eombustion of fossil fuels;

— outpyt fronrkiln combustion of alternative fossil fuels;

— outpytdrom Kiln combustion of biomass fuels;

— output from combustion of fuels used in other than kilns;

— output from combustion of carbon contained in wastewater input in cement production;
— noise, vibration, and odorous smell generated from cement production;

— dust generated from cement production.

Biomass fuel can be considered to be nearly carbon neutral. The utilization of biomass fuel and the releases
from that should be reported.

NOTE1 Fuels used in other than kiln include those necessary for the operation of thermal process facilities,
vehicles, HVAC (heating, ventilating and air conditioning) equipment, etc.
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NOTE2  When wastewater is thrown into Kiln, it is not normally regarded.

Indirect output includes the following:

— output from generation of external power used at cement plants;

— output from external clinker production when clinker is purchased and crushed in-house;
— output from the production and processing of fossil-derived fuels;

— output from the processing of alternative fossil fuels and biomass fuels;

— output from third parties’ transportation for input (raw materials, fuels, etc.) and output (cement,
clinkeretc)

5.2.2 Additions and admixtures

Direct ingut includes the following:

— exhaystible natural resources as raw materials of addition and admixture produgtion;
— by-prjoduct- and waste-derived resources as raw materials of addition and-admixture productjion;
— raw rhaterials for additions and admixtures as industrial products;

— purchased electricity used for additions and admixture production;

— fossil|fuels used for addition and admixture production;

— alternative fossil fuels used for addition and admixture preduction;

— biomgss fuels used for addition and admixture production;

— fuels for in-house power generation to be used for‘addition and admixture production.
Indirect input includes the following:

— purchased electricity used in other thaniaddition and admixture production;

— fuelspsed in other than addition dnd ‘admixture production;

— raw rpaterials and fuels used/forproduction as industrial products;

— fuels psed for productiomrand processing of fossil-derived fuels;

— fuels psed for processing of alternative fossil fuels and biomass fuels;

— fuels used for third parties’ transportation for input and output.

Direct oufput incltudes the following:

— solid paste generated from addition and admixture production;

— liquid waste generated from addition and admixture production;

— output from combustion of fossil fuels used for addition and admixture production;

— output from combustion of alternative fossil fuels used for addition and admixture production;
— output from combustion of biomass fuels used for addition and admixture production;

— output from combustion of fuels for in-house power generation used for addition and admixture
production;

— noise, vibration and odorous smell generated from addition and admixture production;
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dust generated from addition and admixture production.

Indirect output includes the following:

5.2.3 Apgregate

Direct ingut includes the following:

Indirect ipput includes the following:

Direct oufput inclades the following:

output from generation of external power used at addition and admixture production plants;
output from combustion of fuels used in other than addition and admixture production;
output from combustion of fuels used for production of industrial products;

output from combustion of fuels used for production and processing of fossil-derived fuels;

output from combustion of fuels used for processing of alternative fossil fuels and biomass fuels;

outpyt from combustion of fuels used for third parties’ transportation for input and outputz

exhaustible natural resources used as raw materials of aggregate production;
by-prioduct- and waste-derived resources used as raw materials of aggregate production;
purchased electricity used for aggregate production;

water used for aggregate production;

fossil|fuels used for aggregate production;

altermative fossil fuels used for aggregate production;

biomgss fuels used for aggregate production;

fuels for in-house power generation to be used for aggregate production.

purchased electricity for uses other thah aggregate production;

fuels used in other than aggregate production;

fuels used for production and processing of fossil-derived fuels;

fuels used for processitig-of alternative fossil fuels and biomass fuels;

fuels used for thirdpdrties’ transportation for input and output.

solid waste(generated from aggregate production;

wasteéwatergeneratedfronraggregate production;

output from combustion of fossil fuels used for aggregate production;

output from combustion of alternative fossil fuels used for aggregate production;
output from combustion of biomass fuels used for aggregate production;

output from combustion of fuels for in-house power generation to be used for aggregate production;
noise, vibration and odorous smell generated from aggregate production;

dust generated from aggregate production.
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Indirect output includes the following:

— output from generation of external power used at aggregate production plants;

— output from combustion of fuels used in other than aggregate production;

— output from combustion of fuels used for production and processing of fossil-derived fuels;

— output from combustion of fuels used for processing of alternative fossil fuels and biomass fuels;

— output from combustion of fuels used for third parties’ transportation for input and output.

524 O

ther materials

Direct an

5.3 Reinforcing and prestressing steel

Direct ing

1 indirect input and output related to other materials shall be appropriately considered.

ut includes the following:

— exhatystible natural resources used as raw materials of reinforcing and prestressing steel progluction;

— by-pr
steel

— purch

— fossil

— alterpative fossil fuels used for reinforcing and prestressing steel production;

— biom
— fuels
Indirect i
— purch
— fuels
— watel
— sand
— fuels
— fuels

— fuels

oduct derived resources and ferrous scrap used as raw materials of reinforcing and pr¢
production;

ased electricity used for reinforcing and prestressing steel production;

fuels used for reinforcing and prestressing steel prodiiction;

iss fuels used for reinforcing and prestressingisteel production;

for in-house power generation to be used for reinforcing and prestressing steel producti
hput includes the following:

ased electricity used in other than reinforcing and prestressing steel production;

used in other than reinforeing and prestressing steel production;

for producing granulated blast-furnace slag;

for producing castumetal;

used for prodietion and processing of fossil-derived fuels;

used forPnocessing of alternative fossil fuels and biomass fuels;

used for third parties’ transportation for input and output.

Direct ou

ubincludectha followiing.:
—Hrertee OOV

n
Cper

— solid waste generated from reinforcing and prestressing steel production;

— wastewater generated from reinforcing and prestressing steel production;

— output from combustion of fossil fuels used for reinforcing and prestressing steel production;

stressing

— output from combustion of alternative fossil fuels used for reinforcing and prestressing steel production;

— output from combustion of biomass fuels used for reinforcing and prestressing steel production;

— output from combustion of fuels for in-house power generation to be used for reinforcing and prestressing
steel production;
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— noise, vibration and odorous smell generated from reinforcing and prestressing steel production;

— dust generated from reinforcing and prestressing steel production.

Indirect output includes the following:

Informatipn provided by reinforcing and prestressing steel manufacturers can bemsed as invento
reinforcir

5.4 For

Direct ing

Indirect i

output from generation of external power used at reinforcing and prestressing steel production plants;

wastewater generated from production of granulated blast-furnace slag;

waste sand generated from production of cast metal;

output from combustion of fuels used in other than reinforcing and prestressing steel production;

outpy
outpy

outpy

mac

by-pn

machiinery;

indus
purch

fossil

altermative fossil fuels used for production of formwork, falsework and machinery;

biom

fuels

purch

fuels

exhz;:ﬁstible natural resources used as raw materials for_production of formwork, false

t from combustion of fuels used for production and processing of fossil-derived fuels;
t from combustion of fuels used for processing of alternative fossil fuels and biomass fug

t from combustion of fuels used for third parties’ transportation for input and.otutput.

g and prestressing steel.

mwork, falsework and machinery

ut includes the following:

inery;

oduct- and waste-derived resources as raw materials for production of formwork, falsg

trial products used as materials for production of formwork, falsework and machinery;
ased electricity used for production.of formwork, falsework and machinery;

fuels used for production of formwork, falsework and machinery;

hss fuels used for production of formwork, falsework and machinery;

for in-house powergeneration to be used for production of formwork, falsework and mag
hput includes.the following:

ased eleetricity used in other than production of formwork, falsework and machinery;

used in-other than production of formwork, falsework and machinery;

raw i

Is;

'y data on

lvork and

work and

hinery.

haterials and fuels for production of the industrial products;

fuels
fuels

fuels

used for production and processing of fossil-derived fuels;
used for processing of alternative fossil fuels and biomass fuels;

used for third parties’ transportation for input and output.

Direct output includes the following:

— solid waste generated from production of formwork, falsework and machinery;

— wastewater generated from production of formwork, falsework and machinery;
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