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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.

The preecedures—tsed—to—developth ment-and-these—ntendedfor—its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documéntmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent righfs. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Téthnical Barriers to Trade (TBT) see www.iso
.org fliso/foreword.html.

This| document was prepared by Technical \€emmittee 1SO/TC 207, Environmental management,
Subcpmmittee SC 4, Environmental performapce evaluation.

This first edition cancels and replaces ISO/TS 14033:2012, which has been technically reviged.

The main changes compared with theprevious edition are as follows:
— llfinitions have been addedyand principles have been modified;

— the framework has been-elaborated and new examples of general application have been added;
— ¢xtended explanatiens of data sources and categories of data have been added;

— mew topics in‘thé ISO 14000 family of standards, such as financial applications, have bgen added;

— the relationship between quantitative environmental information and industrial digitalization has
been added;

— theJrelationship between systems analytical environmental data and metrological aspects of
acquiring data has been added;

— Annexes D and E have been added.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This document provides guidelines and examples for the acquisition and provision of quantitative
environmental information. It is also intended to support review and verification of quantitative
information. This document supports the continual improvement of environmental management and
the achievement of sustainable development. The purpose of this document is to help break down
the complexity of environmental data handling, by applying systems analysis and metrology, into
distinguishable practical steps, each with low complexity and a clear objective, to assist the process of
gathering and processing quantitative environmental information. This document is intended for use by
those who work with environmental quantitative information, including data acquisition, compilation,

reporting amd review.
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nes are{developed with the understanding that many applications of environm
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rical appraisal and comparison of risks, decisions about design, investment or procurement.

This document supports quantitative comparisons by highlighting perspectives of the planning of the
acquisition and provision that are particularly relevant to achieving comparable quantitative results.

This document provides guidelines for acquiring and providing a broad variety of quantitative
environmental information and data. When an organization applies this document for various purposes
within its environmental management system, or for specific tools, purposes or applications, maximum
benefit is gained by following the principles described in Clause 5.

For adequate application of this document for the acquisition, compilation and reporting of quantitative
environmental information, particular consideration should be given to identifying the skills needed by
the practitioner.

Annex E provides explanatory information to prevent misinterpretation of the guidance presented in
this document.
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environmental information — Guidelines and examples

1

Scope

This document gives guidelines for the systematic and methodical acquisition and review of quantitative
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2 Normative references
The following documents are referred to in the text in such a way that some or all of t
constitites—reqguirements—of-thisdecument—For-datedreferencesonlythe-edition—<ited

OTIIETTtat I OTTITAtion and data about SyStenTs. It Supports tire appiication of St
Fts on environmental management.

document gives guidelines for organizations on the general principles, poljcies, sti
ities necessary to obtain quantitative environmental information for internal and
oses. Such purposes can be, for example, to establish inventory routines) and supp
ng related to environmental policies and strategies, aimed in particularat comparing
ronmental information. The information is related to organizations, activitie
nologies and products.

document addresses issues related to defining, collecting, processing, interpreting an
titative environmental information. It provides guidelines on how to establis
jability and reliability for the intended use. It uses proven and well-established appro4
hration of information adapted to the specific needs,ofienvironmental management.

ities, products, level of development and whether or not they have an environmental 1

d¢m in place.

E1  Quantitative information specifically(addresses quantification of environmental perfor

of environmental performance indicators it accordance with ISO 14031.

K2 Quantitative information als¢ addresses quantification of risk for risk management pury
document supplements the contents of other International Standards on en
hgement.

E3 Annexes A and B provide illustrative and general examples of how to apply the guide]
ework. Annexes C and D provide sector-specific case studies on the application of the frg
studies on selected)documents from the ISO 14000 family, respectively. Annex E provides

mation to preyentmisinterpretation of the guidance of this document.

ndards and
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or external
prt decision
quantitative
5, facilities,

1 presenting
h accuracy,
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document is applicable to all organizations, regatrdless of their size, type, location, structure,

nanagement

mance in the

oses.

yironmental

lines and the
mework and
explanatory

heir content

applies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

ISO

3

14050, Environmental management — Vocabulary

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14050 and the following apply.

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

[SO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/
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3.1 Types of information

3.1.1
basic data

data acquired from a data acquisition process

Note 1 to entry: Basic data consist of one or several values and units, depending on the nature of the item that the
basic data represent. Some basic data can be dimensionless and have no units, e.g. an index or ratio.

3.1.2

activity data

quantitative measure ofan activity thatresultsin an environmental impact

3.1.3
quantitativ
numerical d

3.1.4
quantitativ
quantitative
objective

Note 1 to ent
or secondary

3.1.5

e data
hta item that includes its unit, or context for non-dimensional data

e information
data (3.1.3) that has been processed or analysed to be meaningfulfora specific purpo

"y: Quantitative data can originate from data sources (3.2.2) that provide either primary data (}
fata (3.1.6).

primary data

data obtain
based on da

3.1.6
secondary
data obtaing

3.1.7
metadata
data that pr

EXAMPLE

bd from known direct measurement or from iniplicitly or explicitly defined calcula
fa originating from such direct measurements

lata
bd in other ways than primary data (3:1.5)

bvides information aboutother data

The date when the datawas originally measured, or a description of the system (3.2.4) th

data are intehded to represent or infermation about how the data was obtained.

3.1.8
foreground
data repres

3.1.9
backgroun

data
enting property (3.2.3) of a foreground system (3.2.6)

 data

data repres

enting property (3.2.3) of the system (3.2.4) that lies outside the foreground system (3.2

Se or

.1.5)

kions

it the

6)

3.2 Managing information

3.21
metrology

science of measurement, embracing both experimental and theoretical determinations at any level of
uncertainty (3.3.3) in any field of science and technology

Note 1 to entry: For details about metrology, refer to JCGM 200:2012.

Note 2 to entry: Metrology includes all theoretical and practical characteristics of measurement, whatever the
measurement uncertainty and field of application.
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3.2.2
data source
origin of data

Note 1 to entry: A data source might consist of primary data (3.1.5) or secondary data (3.1.6)
EXAMPLE Literature, databases, human resources, instruments.

3.2.3

property
aspect or quality of something that can be determined by measurement

[SOURCE: ISO/TS 15926-6:2013, 3.1.12, modified — The preferred term “physical quantjty” and the
Note|1 to entry have been removed.]

3.24
system
group or groups of independent and interrelated objects or processes

3.2.5
systeéms analysis
metHodology for identifying and analysing properties of a system~(3.2.4) by studyingl|its internal
consfituents and their dependencies and relations

3.2.6
foreground system
subsystem of focus of a systems analysis (3.2.5)

3.3 | Characteristics of information

3.3.1
data|quality
charjcteristics of data that relate to their ability to satisfy stated requirements

Note [l to entry: In this document, “stated Tequirements” refers to “requirements of the objective” gnd “ability to
satisfy stated requirements” refers.tox'meeting the objective” according to Clause 6.

[SOURCE: ISO 14044:2006, 3,19, modified — Note 1 to entry has been added.]

3.3.2
transparency
open|, comprehensive)and understandable presentation of information

[SOURCE: 1SO-14044:2006, 3.7]

3.3.3
uncertainty

Variﬂ]‘\i”fn ductorandam ar cuctamatic canicac
a LIALALJ TTUGe tU ITalfTuutit Ut o TIvC oot o

Note 1 to entry: Uncertainty is the state, even partial, of deficiency of information related to, understanding or
knowledge of, an event, its consequence, or likelihood.

4 Use of quantitative environmental information

4.1 General

Quantitative environmental information is used for environmental measurements, calculations,
assessments, comparisons, reporting and communication about systems. This document supports any
such use or application of quantitative environmental information throughout International Standards
on environmental management. Examples are environmental performance indicators, environmental

© IS0 2019 - All rights reserved 3
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communication, environmental declarations, life cycle assessment, greenhouse gas emission reporting,
climate change mitigation, climate change adaptation, carbon footprint, water footprint, eco-efficiency,
reporting to authorities, sustainability reporting, social responsibility reporting, environmental
technology verification (ETV) reporting, material flow cost accounting and monetary valuation.

The role that the application of environmental quantitative information has in relation to this document
is shown in Figures 1, 2 and 3. The application sets requirements on different characteristics of the
quantitative environmental information that in turn implies how the data and information is acquired
and provided. The application also specifies the intended use and the requirements or expectations
concerning credibility, accuracy and transparency. This document provides specific guidelines when
the application implies a comparison between quantitative environmental information about different
products, pifOCESSES OT systems.

4.2 Interpal use of quantitative environmental information

This document gives guidelines for the acquisition and provision of quantitative\ environmpntal
information| for internal applications. Typical applications are as follows:

— monitofing of environmental performance indicators: acquisition and-provision routinep for
repeated information handling tasks as required for documentation and forsupporting the contjnual
improve¢ment of the environmental management system;

— environmental risk assessment: quantified environmental information about identified risk faftors
and posfsible impacts as intended or accidental;

— life cycle assessment studies of products and services (LCA): data acquisition procedures for the
acquisitiion and provision of life cycle inventory (LCI) data-for internal use;

— materia|l flow costaccounting (MFCA): quantitative information on material and energy flows on the
process|level of an organization that are acquired-and provided to improve the resource efficjency
of prodiiction systems;

— businesp intelligence: quantitative methods and routines for the assessment of environmgntal
performance and specified requirements for the general market;

— establishing mid- and long-term environmental goals connected or integrated with financial data;

— automatically optimizing produetion performance to minimize the risk for environmental imppact
from the production facility.

To establish consistency of~data used in different applications and to maximize the usability of |data,
one common set of guidelin€s and routines for data acquisition and provision might be useful.

4.3 External useof quantitative environmental information

This documient.also gives guidelines for the acquisition and provision of quantitative environmgntal

information 5

— greenhouse gas (GHG) trading scheme and GHG emission reporting;
— corporate environmental and sustainability reporting;
— governmental reporting;

— external communication, such as eco-labelling, environmental product declarations and other public
life cycle assessments, by providing guidelines on how to specify requirements on transparency,
accuracy and other characteristics that are important when communicating results of complex
studies externally;

— environmental performance reporting, such as setting the quantitative specifications for the
reporting of the eco-efficiency of products and services of a company;

4 © IS0 2019 - All rights reserved
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environmental technology verification (ETV) reporting based on new environmental technology

verified in its claimed performance;

communication with financial stakeholders, such as sustainability reports or financial

databases;

information that enables product users to manually or automatically optimize their product
handling, use or waste treatment to minimize the risk for environmental impacts due to the product;

information for suppliers of goods and services that enables them to manually or automatically
optimize their supply to minimize the risk for environmental impacts during the supply.

External communication of quantitative environmental information sets requirements on consistency,
reliapility and transparency. Meeting these requirements is facilitated by common gui
supplort review, verifiability and credibility of the data. Information that is acquired.and

com

liance with a common guideline can be more easily interpreted and therefore also

used|in several applications.

4.4

Using quantitative environmental information for comparisons

This|document gives specific guidelines when the quantitative environimental information
for cpmparisons, such as:

¢arbon dioxide emissions from different production plants;
eco-efficiency of different products;
life cycle impact assessment of different functional@nits;

¢lectricity consumption by different production units.

Wheh acquiring and providing data intended for comparison, it is important to consider
application at hand, but also that any decisions are generalizable and repeatable when a

Ssam

One

a)
b)

)

5

¢ or similar data for the other system(s) for comparison.
pf the objectives of quantitative data might be to carry out comparative studies, such a
4 system at two or more different time intervals;

the effect of changes in systems, areas and product lines;

ifferent organizational and operational boundaries internally or externally.

rinciples-for generating and providing quantitative environmental

information

5.1 | General

delines that
provided in
more easily

is intended

not only the
Cquiring the

These principles are fundamental for ensuring that quantitative environmental information provides a
true and fair account and is used as a guideline for decisions relating to this document.

5.2

Relevance

The selected data sources, system boundaries, measurement methods and assessment methods meet
the requirements of the interested parties and/or the application.

NOT

E These requirements can vary for different interested parties and different applications.
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bility

The quantitative environmental information provided is truthful, accurate and not misleading to

interested p

arties.

5.4 Consistency

Compatible, coherent and not self-contradictory quantitative environmental data and information are
developed using recognized and reproducible methods and indicators, which respect related integrity

constraints.

5.5 Comy

The quantit
with consist

EXAMPLE
environment|

5.6 Trang

The proces
quantitative

NOTE

extrapolatioif
required. In g

5.7 Comy

All significal
that no othg

5.8 Valid

Systematic
towards a p

5.9 Appr

Quantitative
parties, by

5.10 Mate

This is done to ensure a proper interpretation of the results and to give explicit reasons fo

[nt quantitative environmental information for the intended use is reflected in such 4

parability

ative environmental information is generated, selected and provided in a consistent
ent measurement units, thereby allowing for comparisons.

Comparison of environmental performance of an organization over time; comparis
al performance of different organizations or of similar organizations in differernt countries.

sparency

ses, procedures, methods, data sources and assumptions\for providing and gener
information are made available to all relevant interestedparties.

s, simplifications or modelling performed, taking intg,account confidentiality of informati
ddition, any volatility or uncertainty is disclosed.

)leteness

r relevant information needs to be-added.

jty

errors and associated (ncertainties are minimized as far as practicable and tende
hrticular perspective or-bias are eliminated.

ppriateness

e environmenital information is made relevant and fully understandable to interg
sing formats, language and media that meet their expectations and needs.

riality

way,

n of

ating

r any
on, if

way

ncies

bsted

The focus is kept where it really matters and where the application of the quantitative environmental
information could influence the intended user’s decisions and work efficiently with the acquisition and
provision of quantitative environmental information.

NOTE The concept of materiality is used to identify information that, if omitted or misstated, would

significantly misrepresent a compilation of quantitative environmental information to its intended application,
thereby creating confusion or misunderstanding. Acceptable materiality is determined by the application.
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6 Guidelines
6.1 General

6.1.1 Plan-Do-Check-Act approach

The guidelines in this document are based on the continual improvement loop of Plan-Do-Check-Act
(PDCA), as illustrated in Figure 2. The guidelines are organized into a consistent framework, described
in this clause, and illustrated by Figures 1, 2 and 3.

To the-extentnecessary all stens and outcames ofthe PDCA should be sufficiently documen ted
ngs P 5 .

Realization / )
of objective
6.5 | 6.4
Requirements ACT | CHECK Meeting
of objective objective
6.2 6.3
PLAN | DO

NOTE1  The numbers in the figure refer to clauses and'subclauses in this document.

NOTHE 2  Due to the design of the framework (see Figure 2), the PDCA loop in Figure 1 is traversed counter-
clockwise.

Figure 1 — The-overall process model of the framework

The framework is based on a proeess model. The input to the process is the requirements of the objective,
set by the actual application. of)the quantitative information. The requirements of the objective and
judgément of whether the objective has been met is outside of the scope of this document put is set by
the gpplication. The application itself lies outside of the framework. The output from the process is the
meetling objective. The\fecus of the framework is the process of the realization of objective. The PDCA
worl process startswith 6.2 “Plan”. Figure 2 shows the realization of the objective in detail.
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Realization of objective
/ 6.5 Act 64 Check ™\
. uantitative
Apply corrective Improvement needs er?vironmental
measures Improvement potentials , ¢0 - mation

! 6.2.1 |
82| Concep- 6.4 Check 2
g tualize ES
= [} (3]
g 2 g
P 5.2. T g g
£ Break 6.4 Check = 3
et down ° 2
Vo | 623 : = 633 [ Sy v
A i Select 6.4 Check o = § A

' date © |
> A q >
a0 6.2.4 B0
o Define 6.4 Check Ac6.31’1.i2re s\\ %
E d O [
) X o
; 625 /\ E
3 Identify 6.4 Check Sif;llp i
v (7 M v

NOTE The numbers in the figure refer to clauses and subclauses in this document.

Figure 2 |— Guidelines for acquiring and providing quantitative environmental informatipn
with PDCA

The emphagis of the guidelines lies in tasks“which belong to Plan, Do and Check. Act is also p3rt of
the framework, but with lesser emphasisiIn these steps, the quantitative environmental informatjon is
prepared and delivered according to the requirements of the objective. Each task of Plan corresponds to
atask in Do|This covers the handling.of specific issues down through the planning and data acquisjtion,
up to the provision of the quantitative environmental information. Check is the evaluation of the aftual
correspond¢nce between the-tasks of Plan and Do, and of the overall meeting of the requirements ¢f the
objective.

The guideliges, as described in Figures 1 and 2, support a process view. The guidelines distinguish the
three consegutive phages:

— requirementsiof the objective;

— realizatiomof theobjective;

— meeting the objective.

In Figure 2, the upper half of tasks are labelled as systems analysis (see 6.2.1 to 6.2.3 and 6.3.3 to
6.3.5), and the lower tasks are labelled as metrology (see 6.2.3 to 6.2.5 and 6.3.1 to 6.3.3). Tasks 6.2.3
and 6.3.3 belong to both those labels. This indicates that the acquisition of quantitative data rests on
applicable sciences, standards and methods of metrology, and that the quantification of the system
relies on the sciences, standards and methodologies of systems analysis. It also means that the selection
of parameters (see 6.2.3) and the consolidation of parameters (see 6.3.3) is where this framework
combines these two different fields to quantify environmental information.

The framework provides systematic approaches to check of quantitative environmental information.
Check might be, for example, in the form of peer data quality check, peer review or third-party review.
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Two different forms of support for review and check are described in 6.4.2.1 and 6.4.2.2: consecutive
check and check of resulting quantitative information.

The framework is intended to be used either or both iteratively and recursively, for different purposes
and in different ways.

The iterative use of the PDCA loop is straightforward. At each iteration, it serves to gradually Plan and
Do differently to more effectively and efficiently satisfy the requirements of the objective. It also serves
to adapt Plan and Do to any changing requirements of the objectives, such as increased demands in data
transparency, needs of additional parameters or other changing requirements.

Recursi . . -
the juantification of a transparent system model, the framework can be applied an arbitray]

5 for practical reasons of work division or to satisfy the requirements of the objective.

level

Figure 3

brea

meag

shows a schematic representation of how the framework might be usédrecurs

k down or aggregation of a system to identify or set up data sources, in the-figure ex
urements, literature and expert data sources.

Breakdown of system  Level

Recursive application'of/framework

results from
y number of

jvely during
emplified as

(AlEN
CHH] 0 i
U am
0 [0 ! =
[ Literature
BRa : \@)
(AIC
@
/ \ Literature Expey] Measurement Measurement Literatute
(AIC [i
- ; -
| | Literature Measurement
., O 0
Measurement Measurement

The {

a)

Figure 3 — Recursive use of the framework

ramewark provides guidance from three viewpoints, as follows:

opHdown, as a detailed and stepwise guideline for specifying quantitative en

yironmental

Information for one or several defined applications, 1.e. Flan (see 6.2];

b)

information intended for given applications, i.e. Do (see 6.3);

c)

bottom up, as stepwise guidelines for how to compile basic data into quantitative environmental

what and how to check, review and verify a specific compilation of quantitative environmental
information, i.e. Check (see 6.4).

In 6.2 to 6.5, the guidelines are presented top down, starting with Plan. Supplementary illustrative
examples and general examples on the application of the guidelines are given in Annexes A and B.
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6.1.2 Data sources and categories of data

6.1.2.1 General

This document gives guidance on how to acquire data from data sources to compile requested
quantitative environmental information. Sometimes the application sets requirements on the data
sources to be used to compile the requested quantitative environmental information. For other
applications, it is intended that the resulting quantitative environmental information will serve as
data source for yet other applications. To provide useful guidance, it is therefore necessary to provide
a clearer description and definition of some different data sources and categories of data mentioned

in other standards in the ISO 14000 family. Examples are measurement method, foreground and
background| data, primary and secondary data sources and different specific data. This subclause
describes different types of data sources and categories.

6.1.2.2 Primary and secondary data

6.1.2.2.1 (eneral

This subclause gives guidelines on primary and secondary data.

Primary data Secondary data

Primary data

g Un-
Referenced Primarydata @ Secondary data
expert calculation

method

Physical
world
& Primary data
%
Defined
measurement
method

Any
calculation
method

Primary data @ Pfimary data Secondary data Secondary data
Y TR

calculation
(®) NG (&)

Primary g ) ) Primary gt
Defined \ Primary data Secondary data
calculation f————> calculation 4
data data
prigary. method SecO“dary method

(®)

Figure 4 — Primary and secondary data sources

Letters A tolF iftithe text below refers to the letters in Figure 4.

6.1.2.2.2 Primary data

A: The measurement method used to measure the primary data is implicitly or explicitly defined, and
the observer is clearly referenced. See 6.1.2.3 for guidance on measurement methods.

EXAMPLE A primary data source can be, for example, the optical reading of gauges or diagrams, collecting
electricity and raw material bills, or drawing data from analysis of laboratory experiments.

B and C: Application of any defined calculation method on one or several primary data results in
primary data.
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6.1.2.2.3 Secondary data

D: Application of any undefined calculation method on one or several primary data results in
secondary data.

E: Modifying secondary data using any calculation method results in secondary data.

F: Application of any calculation method on any mix of primary and secondary data results in
secondary data.

6.1.2.2.4 Calculation method

The [calculation method is a strict mathematical operation. Any parameters or variables, such as
emiskion factors needed to perform the calculation, are either primary data or secondary data.

A defined calculation method can be an algorithm or a mathematical function, without any secondary
datalfactors or parameters.

An undefined calculation method can be any unknown algorithm or a-mathematical function, or a
known algorithm or mathematical function with secondary data factorSor’parameters.

6.1.2.2.5 Sources of data

For primary data, there are several key parameters depending on the data to acquire, |such as the
following:

— ¢hoice of methodology;

— location for the measurement;
— ¢hoice of entity to sample;

— gample frequency.

For decondary data, those which are-sufficiently representative for the requirements of the objective
should be chosen. For secondary data sources, there can be an assessment of the credibility of the data
sourge, the relevance of the datayand the sufficiency of the data for the purpose.

6.1.2.3 Measurement inethod

A measurement method is any means of acquiring data, from a defined measurement syst¢m such as a
therinometer, copying a numerical value from a book or a database, or an estimated value [provided by
an ejpert.

Meaguremént' methods might provide either primary or secondary data, depending dn choice of
meagurément method.

6.1.2.4 Foreground and background data

Foreground data represents that part of the whole studied system over which the user of the information
has control. It can, for example, include the operations of the organization that performs an evaluation
of its life cycle environmental performance, while the background data in this case is data about the
supply chain and the product life time. An illustration of foreground and background data is given in

Figure 5.
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6.1.2.5 S
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Background system
and data

Figure 5 — Foreground and background data
and background data relate to how data are categoriZedin a specific systems ana
categorize a specific data source.

d system is a subsystem of focus in a systems(analysis, either aimed at studyin
bs from changes of the foreground system or at'leading to decisions about changin
cystem.

some applications, it is required that foregreund data are also primary data.

ecific and generic data
h are data (primary or secondary) that represent a specific category, such as:

cific, including production’ site, ecosystem, population, position of a vehicle, city
htion;

htion-specific; including any specific organization as described in ISO 14001;
pecifi¢isuch as energy sector and transport sector;

|lyzspecific, such as geopolitical regions and countries.

oo oS

An illustrati

12

on of specific and generic data is given in Figure 6.

lysis.

the
the

and

hgy-specific, relating to data specific to the measuring equipment or the system being
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Application A Application B
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since

6.1.2

For
be sy
meas

Itisi
Do a
quan
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6.2

6.2.1

This
quary
of th
of vi

Specific data, only Generic data, Specific data, only
applicable to C for any study applicable to D

Figure 6 — Description of specific and generi¢data

rhich the information is acquired and compiled. Genericyor specific does not imply
data quality is determined by appropriateness.

.6 Metadata

guantitative information to be reviewableitransparent and interpretable, meta
ipplied, with sufficient explanations aboutwhat the quantitative data represents,
urement method, data gaps and scope of'the system.

mplicit throughout this document that sufficient metadata about each individual step t}
nd Check is supplied together with'any intermediately produced data as well as with
titative information. This implies that sufficient metadata should be supplied while
step.

Plan

Conceptualize’whole system

titativesinformation is to be collected. The aim of this step is to establish all the ch:
e requirements of the objective that are relevant from a data acquisition and comp
bw. All such characteristics are explicitly conceptualized and made understandable

fic data has a considerably narrow applicability, whereas generic data has a considerably wide

he objective
data quality

Hata should
such as the

nrough Plan,
he resulting
performing

step startSthe realization of the objective. It identifies the scope of the system for which the

iracteristics
lation point
in terms of

infor

mation and data requirements

Conceptualizing the whole system involves understanding the basis for the collection of the quantitative
environmental information. This includes the following:

— the objective of the information and intended use;

— the object on which information is to be provided;

— system boundaries;

— i

nterested parties and target audience;

— requirements for the general quality of the information.
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6.2.2 Break down system components

Breaking down into system components means dividing the object (described in 6.2.1) into manageable
components. This can be done recursively to reach a level where data can be acquired (see Figure 3).

NOTE

If the system identified in 6.2.1 is simple and easy to overview, this step can be omitted.

The breaking down into system components can be performed on the basis of different characteristics,
for example:

activities, functions and processes performed by the system;

organiz,
physica

species
the syst

other pi

When perfo

system components are functionally comparable with the system eomponents of any of the sys|

intended for

6.2.3 Seld

Selection off
made to ref
requiremen
to quantify
Different ty
— technic
ecologid
socio-e(
other fa

When seled
significance
parameters

operatipnal, technological, temporal, geographical or other features of the system;

pational, economic or responsibility structures and boundaries of the system;
properties, for example, transformation, transportation and capability to build up sta

eco-systems, media types and internal material transportation within, \thto and out
em;

operties, such as indicators, aspects, inputs, outputs and stocksiof\the system.

F'ming a system break down for a comparison application, it\is essential that the indiv

comparisons.

ct parameters

parameters means identifying quantifiable-entities of a system component that cg
resent the quantified data. The parameters 'chosen are either the ones requested b
s of the objective or those needed to perform the calculations and aggregations nece;
he requested data.

bes of parameters can be chosen fpom system characteristics, for example:

\l: activity data, productionsdata, geographical data, energy data and emission data;
al: biodiversity data, habitat data, nutrient data and biological data;

onomic: demographic data, health data, development status data and economic data;
ctors.

ting paramieters for a comparison application, it is essential that the environm

of any’of the systems intended for comparisons.

cks;

from

idual
tems

n be
y the
sary

ental

of the-individual parameters is comparable with the environmental significance of the

6.2.4 Def

ne basic data

Defining basic data means describing the data needed to quantify each parameter selected as described

in 6.2.3. Thi
— whichb

s includes the following:

asic data are needed to obtain the quantitative value for the parameter;

— how the basic data are transformed into quantitative value for the parameter;

— the scal

NOTE

e of precision and statistical representativeness.

needed; one can continue directly to identify the measuring method (see 6.2.5).

14

If the parameter can be directly measured or acquired from a data source, defining basic data is not
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Basic data are defined to fulfil the quantity and quality requirements of the objectives of the intended
information. This also includes the selection of the appropriate statistical or numerical guidelines for
subsequent analysis and synthesis into useful data.

Basic data differ depending on which object, which property and which scale of precision is intended.
When defining basic data for a comparison application, it is essential that any comparable basic data
are defined in the same way for any of the systems intended for comparisons.

6.2.5 Identify measuring methods

Identifying measuring methods involves describing how to acquire the basic data with the required
scaldof precision and statistical representativeness, as described in 6.2.Z (S€€ also 6.1.2.3)

From an industrial digitalization point of view, this step is where sensor systems are defined, positioned
and ¢hosen.

The measurement method depends on the object from which data are acquired, on the prjoperty data
about which they are acquired, and on the required scale of precision of the basic data. The measurement
metHod should be suitable regarding the definition of the basic data. Methods may be selected based on
availpble standards, literature and/or expert advice.

D

Wheh identifying measurement methods for a comparison application, it is essential that these
meagurement methods provide comparable results for the systéms intended for comparisons.

Part|of the definition of the measuring method is the data quality assurance associatpd with the
metrjological confirmation, which includes establishing baselines, calibration, validation of measuring
systdm and verification of data collected.

6.3 | Do

6.3.1 Setup measuring methods
Settipng up a measuring method means to implement what has been planned in 6.2.5.

Some¢times the necessary measurement equipment and routines are already in place and ¢nly need to
be identified. In some cases, adaptation of existing measuring systems might need to be cagried out.

From an industrial digitalization point of view, this step is where sensors and sensor fystems are
connected.

The $ignificance of\any deviation of Plan should be estimated and, if needed, corrective values should
be uged or corrective routines established.

6.3.2 Acquire basic data

Basi¢ data are acquired according to the measurement method as described in 6.2.5. Failures and
disturbances of measurements affect the quality of the acquired data. Estimations of the magnitude of
significance of these failures and disturbances should be expressed in terms of ranges or distributions
of uncertainty of the acquired basic data.

From an industrial digitalization point of view, this step is where the sensor systems acquire data from
the sensors and store it in databases.

6.3.3 Consolidate parameters

Parameters are consolidated according to Plan, as described in 6.2.3. If data processing differs from
Plan, the deviation is explained together with an estimation, evaluation or analysis of its significance.
Significances are estimated iteratively, starting with a qualitative analysis that subsequently can lead
to a thorough statistical analysis of uncertainty.
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From an industrial digitalization point of view, this is where “big data” statistical analysis, data filtering
and other data science methods and tools enter environmental information systems.

6.3.4 Synthesize system components

This is the step where the data analyses are formulated into quantitative statements about the

subsystems

NOTE In

of the total studied system.

this document, the term “synthesize” refers to combining all sub-systems so that they together

constitute the whole system according to the requirements of the objective.

monantce ann cntbh oo accnrding o A3 £ 929 To cunthaciza +h
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, the parameters consolidated as described in 6.3.3 are related to the parameters‘of
ponent, as described in 6.2.2.

each

fined
e the
basis
bther

bters selected according to 6.2.3 that have different origins might not hdve a de
with each other. The synthesis aims at defining this relationship to coherérntly describ
stem component. The relationships between the parameters can be estahlished on the
tic or other physical or chemical relationships, synchronization of timelines, logic or

salities.

ce is
be to

deviations from Plan, such as a lack of data on system components, the significan
Ind corresponding measures are taken. Examples of corresponding measures could
ck or to make a rough estimate, both associated with anfuncertainty measure.

regate whole system

re the data analyses are formulated into a guantitative statement of the total studied
whole system is aggregated according to thie objectives, as described in 6.2.1. The syjstem
are aggregated according to the appropriate aggregation type implied by the requirenments
ive.

deviations from Plan, such as lacKing data on system components, the significance is
be to
1ding
Plan

Ind corresponding measures are-taken. Examples of corresponding measures could
ick or to make a rough estimiate, both associated with an uncertainty measure. Depe]
hitude of the significance; €orresponding measures might not be sufficient. Instead,
ected according to factual elements.

eral views

r and
htion

s reviewing the documentation and the data produced during the process of acquirin
hantitative environmental information. This is closely related to reviewing the inform
this is the case, the term "review" will be used interchangeably with Check.

The Check stage is largely based on the availability of documentation from the Plan and Do stages. It
is also strongly recommended that each step of the Check stage is well-documented. It is especially
important that any review comments are documented, and that they address the related documentation
from the Plan and Do stages. Annexes A and B provide some examples of how documentation might be
performed for the Check stage.

Reviews to ensure that Plan and Do follow the same approach and methodology for each of the different
conditions that are to be compared can be done at each task, or can cover several tasks throughout the
work process. Such a review covers the planning (see 6.2, Plan) and the data acquisition, processing and
provision (see 6.3, Do), as well as the monitoring, comparison and evaluation (see 6.4, Check).

The review of the Plan stage may check whether the specifications are correct with regards to the
application. The review of the data acquisition, processing and provision stages may check whether the
specifications defined in planning have been followed, and whether the results are reported correctly.
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If the review results in a conclusion that the acquisition and provision of the information is performed
in line with the specifications, then the quantitative environmental information can be provided in
accordance with the objective. Otherwise, new planning might be needed.

Any quality assurance observations, including plausibility checks, can assist in the review of the overall
quantitative environmental information acquisition and provision process. The improvement needs
and potentials to be identified and implemented are both improvements of the methods and processes,
and of the data and information as a result from iterations.

Performing a Check of quantitative environmental information is systematic and consecutive. It can be

done

in different ways.

6.4.2

6.4.2
The

Applying the framework for Check or review

.1 Consecutive Check

framework provides a structure of distinct steps for planning and dojng data acq

compilation, where previous steps set requirements for the next steps. Eer example, the r¢

of th
boun
betw
of th
doin
envil

Ifad
work

Heng
supp|

6.4.2

The
repo
fram|

Each|
arey
At th
the
whet
are 1
choid

e objective set requirements for conceptualizing the whole systens,which in turn set;
dary and conditions for the break down into system components,‘etc. Consistency car
een each step to safeguard that there are no gaps or inconsistercies in Plan, from the r¢
b objective to defining the measurement method, and thatthere are no gaps or incon
b the practical work, from setting up the measurement méthod to finally compiling the
onmental information.

onsecutive Check is applied throughout a quantifieation procedure, it will be possiblé
to perform corrective measures before spendirigresources on incorrect data and dec

e, following the framework while providing.and compiling quantitative environmental
orts consecutive Check during the Plan and Do stages.

.2 Check or review of resulting guantitative information

F'ramework provides support for a quantitative Check and review of quantitative en
Fts, regardless of whetherithe quantitative environmental information was providg
ework or not.

step of the frameweork provides a viewpoint and a clear scope for a reviewer. At the h
iewer can focus eh.whether the scope of the information meets the requirements of tl
e next level, acfeviewer can focus on the breaking down of the system components 3
ystem components are complete and there is no overlap. At the lower level, a reviewt
her the parameters completely match the requirements, that they are correctly defin
ot overlapping, and that they are correctly calculated. At lower levels, a reviewer cg
e of basic data, statistics, data sources and measurement methods.

nisition and
bquirements

the system

be checked
pquirements
sistencies in
quantitative

» to stop the
sions.

information

yironmental
d using the

ighest level,
he objective.
nd whether
br can check
ed, that they
n check the

In ad

dition_the framework mlahf be used as a measurement for how dppn a review ol

data check

goes; whether it, for example, identifies individual basic data sources or stops at synthesized system
components. However, by applying the framework recursively, as described in Figure 3, the framework
also provides a structured approach to transparently review system components down to basic data.

The review can be substantially facilitated if the framework has been applied throughout the Plan and
Do stages during the compilation of the quantitative environmental information.

6.4.3 Process

The review process can be done by different experts, at different stages of the work. When this is the
case, the expert who will do the final review should ensure that the overall review process is consistent
and answers the overall purpose of the review.
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This document provides support for how to organize such a review by providing the different work
items of data acquisition, their connections and subjects for documentation.

The data and the calculation process to set the data should be reviewed.

Examples of the process stage under Check can be found in Annex A and generally for the Check stage

in Annex B.

6.5 Act

Based on the results from Check, necessary actions are taken to continually improve the acquisition

and provisiq

The Act sta
strongly re
specificatio}

An automat
better meaf

11 process.

pe is largely based on the availability of documentation from the Check stage™t'is
rommended that the Act stage is well-documented, since it might function las a
1 for future Plan and Do stages.

environme]tal performance of the system.

Annexes A

nd B provide some examples of how documentation might be performed for Act.

ed and combined Check and Act stage can be formed to provide suggestions for ng
ured parameters and sensors, and can also provide suggestions(©y control the oy

also
work

W or
erall
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Annex A
(informative)

Illustrative examples of the framework

Examples of data sources

ollowing are examples of primary and secondary data sources (see 6.1.2).

kample of a choice of a primary data source is fuel consumption that can be derived frg
for fuel-bills or from fuel flow measurements.

ding data about technical estimations of fuel consumption at different effect levels for]

Examples of realizing the objective

|l General

subclause provides general illustrative examples-for the different stages of the realij
ework objectives presented in 6.2 and 6.3. The\eXxamples are grouped in Plan-Do pairg
ccal level, as presented in the framework in igure 2. This means that examples in 6.2
Fitute the first pair, those in 6.2.2 and 6.3.4'\constitute the second pair, etc., with the la
and 6.3.1. The text gives examples of.what type of information activity is planned
level.

A

Conceptualize and aggregate whole system

subclause gives examples(of characteristics to consider when conceptualizing the who
ire and provide quantitative information about it, as well as examples of characteristic
eventually aggregating the whole system to provide quantitative information about|
.3.5).

|) For a publig sustainability report, the yearly energy consumption for all heat treatn

poajoules, and sources of energy purchased, e.g. natural gas, electricity. The energy d
in the_sustainability report is also used to follow up on performance tracking. The y¢
imption can be calculated by aggregating all heat treatment units and reported as MT

m economic

kample of a choice of secondary data source is fuel consumption that cartbe derived from literature

that type of

ation of the
at the same
.1 and 6.3.5
5t pair being
and done at

le system to
b to consider
it (see 6.2.1

hent units is
otal energy,
onsumption
parly energy
02 per kWh

I'Co?2 per unit of product. The publication format requires an average to be calculated

for the heat

treatment unit.

(6.2.1) Country level environmental information can be gathered by sector or other divisions and
aggregated at the top and compared to GDP, or other criteria, in country and to other countries and
benchmarks set for prevention and reduction as well as reporting internationally.

(6.3.5) The yearly energy use for all heat treatment units is aggregated by aggregating the electricity
and aggregating the natural gas, from which the yearly average energy use is derived. This yearly
average is expressed both in terms of electricity consumption and natural gas consumption separately,
and in terms of total energy use in megajoules.

Examples of the target audience of the information are as follows:

authorities;
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— customers;

— environmental coordinators;

— third-party reviewers;

— product designers;

— investors and asset management entities.

Examples of the intended use of the information are as follows:

— internalreportingordectstorns;

— reporting to authorities;

— marketlaims;

— knowledge build-up;

— environmental, social and governance (ESG) investments.

Examples of the object about which to provide information are as follows:
— quantitative properties of a system or a process, such as a production unit or a product life cygle;
— quantitative properties of specific species in an eco-frame;
— amountps or flows of substance, such as inputs and outputs;
— quantitative properties of an organization;

— sectoridl average process;

— multi-media models for impact assessment;

— functiopal units or values;

— costs;
— eco-effifiency;

— producfor service;

— temporal, sectorial and.geographically averaged data.
Examples of system Houndaries are as follows:

— organizptionalunit;

— producticrsite;

— production process;

— product life cycle;

— product life cycle, from cradle to gate;

— waste water pipe.

Examples of specific quantitative requirements are as follows:
— describe and quantify a system:

— quantification and location of hot-spots and significant aspects;

20 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=dbfb34c607eeb22bdeed6d5025ee709f

ISO 14033:2019(E)

— quantification of the total CO, emission for an organization;

— quantification of a sectorial average process, including the specification of its significant inputs
and outputs;

— quantification of the different weights to the individual process data from different production
units when forming a new sectorial production average;

— quantification of a life cycle cradle-to-gate inventory profile including the life cycle cradle-to-
gate flow chart with site-specific data for all constituting processes;

— compare different systems:

1+ provide quantitative comparative information about systems A and B;

1+ quantify how much better or worse environmental performance process-A has in|comparison
to process B;

1+ provide quantitative information about how many species are found in a studied eco-frame
during a specific period;

+ provide quantitative information about whether the number‘ef species in the studigd eco-frame
has decreased or increased compared to a previous perigd,‘as well as quantitative [information
about how many species there were in the two differentperiods;

1+ provide quantification of an emission, a flow, a status or of any other quality.
Examples of requests for the general quality of the infofiation are as follows:
— (¢redibility requirements;

— Jeview requirements;

— Iocumentation needs;

umerical precision;

— hether new data needs tohecollected from physical measurements or whether generic data might

e used;
— Iletrological traceability;
— gccuracy.
Examples of aggsegations leading to a quantitative result are as follows:

— femporalaverage: data about a process from different time intervals is aggregated intp an average
veraimore general time interval;

oh | A b A . | A A £ . LC o | b - - | -1 b - :
— prouuctTategory average: niater Idr COMeT O GITTeT eIt DUt SHIIdl proaucts 1S aggt cgated Iinto an
average material content for a common product category.

Examples of aggregations leading to a categorical result are as follows, based on quantitative
comparisons the result is:

— aqualitative preference stating which system is better;
— priority ranking of different environmental aspects.
Examples of quantitative system model aggregations are as follows:

— combined aggregations, where sectorial and temporal averaged data, and life cycle inventories
based on temporal, sectorial and geographically averaged data, are used to model a whole system;
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— to aggregate a full eco-frame, it can be necessary to combine different models of different media,
such as air, water and soil, into a combined multi-media model;

— to quantify the eco-efficiency of a product or service, a quantitative value of the functional value
of the product or service is divided with a quantification of the environmental external cost of the
same product or system.

Examples of a new system model (several interrelated systems are aggregated into a new system) are
as follows:

— life cycle inventory: different processes are linked through their inputs and outputs into a larger
aggreggfpd process;

— environ|mental multi-media model: different partial eco-system media models are linked ‘into a
combin¢d multi-media model;

— sectoridl average: data from different processes are aggregated within the same sector| into
an averpge for processes within the sector; department, company, etc. are aggregated into an
organizptional model.

Comparison|, by subtraction or ratio, such as:

— eco-system change: the status of an eco-system is compared at two different time intervals by
subtraction;

— eco-effiriency: the values gained by a system are compared with the external costs caused by the
same sy{stem.

A.2.3 Brepk down system components and synthesize system components

This subclayse gives examples of characteristics to consider when breaking down the data acquigition
into managgable smaller tasks, and when combining'the acquired data items into system compoments
to aggregate (see 6.2.2 and 6.3.4).

(6.2.2) Identifying each specific heat treatment unit and clarifying their respective system bounddgries.

(6.3.4) Reporting of energy use per yeatr for a heat treatment unit. The inflow of natural gas is meaqured
through datp in the invoices. The electricity consumption is measured by an electric meter installed at
the heat treptment unit. These twe different measured data are synthesized into a system compdnent
of one year pf operation in terms,of electricity consumption for that year and natural gas consumption
for the samg year.

Examples rglating to bréaking down system components are as follows:

— to prodjce a consistent model of inputs and outputs for a production unit, data for different raw
material purichases, electricity bills, waste management bills and production data need to be
combingd-with laboratory data about emission releases and sales figures;

— toproduce a consistent carbon footprint of the product model from cradle to gate, the carbon dioxide
emissions and carbon dioxide equivalents from each process throughout the whole supply chain are
connected into one chain that together constitutes the resulting system.

A.2.4 Select parameters and consolidate parameters

This subclause gives examples of characteristics to consider when selecting parameters to acquire
data about each system component, as well as how to consolidate the acquired data into quantified
parameters of the systems components (see 6.2.3 and 6.3.3).

(6.2.3) From an analysis of the economic bookkeeping, it is concluded that the major energy purchases
are electricity and natural gas for all heat treatment units. Therefore, a decision is made to acquire data
for the two parameters: electricity and natural gas.
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(6.3.3) It was intended to obtain the previous month’s electricity consumption, but measurement during
the previous month failed, so it is decided to use the previous year’s measurement for the same month
as data source. An estimate of the error is made based on changes in production volume and other
influencing parameters, e.g. outside temperature. The significance of this error is considered relevant.
Therefore, a corrective value of plus or minus a certain percentage is applied.

(6.3.3) Transform cubic metres into normalized cubic metres.

Basic data typically originate from different data sources. Some are acquired as quantitative figures
and units, such as the amount of a specific emission or the amounts of all inputs and outputs of one
production process, while others come in forms that need to be consolidated to be meaningful and

rele
raw
from|

This
used

a) [Ixamples of the selection of parameters are as follows:

iy

B
N

4)
$)

b) Examples of consolidationsare'as follows:

iy

£ o 1 £l lott 1 PRy RS ) | PR RS deo 1o £, loiad L |
Aalll. LJAClllllJlCD Ul 1T IdtilTI drT TITCULI lblt_y UITIS LIIAdUTITCU LU T TUIUTTIIUIAlLTU do TIITIUVV O U
measurement log files that need to be transformed into numerical data, and data ‘th
combining different literature sources and databases.

explanation can be in the form of reference to standard methods or literatute. The 1
can include the combination of several measurement results, or the sele¢tion of only
the data collected, to obtain the intended parameter. Examples of this are the'lse of averag
discdrding data falling outside a specified range of values.

when identifying environmentally significant parametel’s for a category of produ
including nuclear waste and CO; emissions in the invéntory of an electric hydro poj
make the quantitative result comparable with otherways to produce electric powe

only greenhouse gas emissions are relevant when the application concerns GH
footprinting, while a full set of emissions is relevant to conduct LCA or emissions r

the total amount of hazardous waste relevant for official reports compared to the
of only waste oil;

the total amount of heavy metalsused in equipment compared to the total amount

the total amount of construction and demolition waste that exceeds aggregates.

several alternative quantitative estimates about the emission from a specific typ4
assign differentprobability or relevance weights to each estimate and produce o
average as quantitative data for the emission;

several alternative quantitative system models describing resource use, emiss
generation and production from a type of industrial process: assign different pr
relevance weights to each system model, and maybe also to input and output data,
a'‘new system model based on a complex weighted average of the basic data;

felectricity,
ht is formed

hethodology
a portion of
ed data and

cts, such as
er plant, to
r;

[ or carbon
eporting;

otal amount

bf cadmium;

b of furnace:
he weighted

ions, waste
obability or
hnd produce

several bird-count reports from a specific geagraphic area: assign different siti

ation-, site-

1)

and time-related weights to each bird-count report, and produce a combined quantitative
data based on a weighted average, taking into account duplication in the geographic area and

different activity levels in daylight and at night time.

Examples of detailed characteristics to consider during consolidation are as follows:

calculations based on activity data multiplied by emission or removal factors, i.e.
i)

ii) facility-specific correlations, and

the use of models,

© IS0 2019 - All rights reserved

23


https://standardsiso.com/api/?name=dbfb34c607eeb22bdeed6d5025ee709f

ISO 14033

:2019(E)

iii) mass balance approach;

2)
i)
ii)
3)

measurement, either

continuous, or

intermittent;

a combination of measurement and calculation.

A.2.5 Define and acquire basic data

A.2.51 Ge

This subclayise gives examples of characteristics to consider when defining and acquiring basic
basic data and data consisting of several interrelated data such as data about produ

both single
units (see 6

(6.2.4) The
different tiy
fluctuations

(6.3.2) The
overall elect
one year.

Examples of

neral

2.4 and 6.3.2).

basic data needed is electricity consumption data. Electricity consumption data
ne periods will be combined into a consumption value of the whole year. Due to
in electricity consumption, the highest possible sampling frequéency needs to be used,

sampling values of the instantaneous electricity consumptien are stored in a log file
ricity consumption is calculated by integrating the sampling values over the time period of

different types of data are shown in Tables A.1 to A.5.

Table A.1 — Examples of acquiring single value data

data,
ction

from
high

The

Object

Physical property

Scale of precision

Waste water
plant

pipe of a production

Mass flow of waste water

Sampled daily by flow meter at site

Mass flow of]
waste water
plant

waste water in a
pipe of a production

Biochemicalrexygen demand
(BOD)

Sampled daily at site, measured acco
ing to a standard model in a sample o
waste water

d-

Production

lant

Number of products produced

Estimate from market size

Chemical pr

cess

Amount of oxygen consumed

Estimate from economic records

Production

lant

Amount of specific material
consumed

Estimate from material flow analysis

A specific prj

pduct

Mass of a specific material

Parts per million of total weight

Transport tq

and from.produc-

Amount of emission to air of a

Average, based on generally acknowl;

in water

tion site specific substance edged and credible estimate

A certain eqyiipment Amount of electric energy Based on marked effect and estimatecli use
con cnmnr‘

A specific lake Concentration of heavy metal |Based on measurements and reported as

arepresentative yearly time series

General urban area

Mass per m2 of dust fall

Based on distribution models

A flat average within the 90th percen

tile

Section of ra

ilway in domestic area

LEQ of noise at a specific point of
distance from the sound source

Based on actual measurements from
typical trains passing

Drainage pipe from waste landfill

Throughput of liquid per second

To be measured at one minute each day

between 11:59 and 12:00 every day a
averaged into yearly throughput

nd
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Object

Physical property

Scale of precision

Forest area

Number of woody stemmed
plants greater than 2 m in
height per unit area

Manually counted within #10
benchmark stick at randomly

and statistically significant number of
samples of size 100 m x 100 m areas

within the forest area

cm using
selected

Forest area

Number of ant species

Manually counted through field studies

by insect specialist

Company car pool

Amount of fuel consumed in

Estimated from registered fuel efficiency

car pool

and distances run of each car

in pool

Table A.2 — Examples of modular data

Object

Physical property

Scale-of precisio

1

consumptien, spill, waste and
production

A specific production site All environmentally significant |Precision of each input and oytput based
inputs and outputs on single measured values

A specific type of processes All environmentally significant |Precisiofibased on single measured val-
inputs and outputs ues at\production sites and averaged to

type-process value
Table A.3 — Examples of technological data
Object Physical property Scale of precisiop
Actiyity data Resource use, emissions, Site-specific measurement dyring
waste, spill and ptoducts specified time interval
Production data Raw material'and electricity |Continuous measurement at §ite

Geographical data

Position, altitude and area

GPS and altimeter logging

Emigsion data

Concentration of pollutant

Precision of laboratory analy

tical method

Table A.4 — Examples of ecological data

Object

Physical property

Scale of precisio

n

Biodjiversity data

Species and number of
individuals of each species

Species identification with re
a standard sample and count
within a defined transect ling
measurement

ference to
5 of species
and area of

Habifat data Number of inhabitants in Average for selected species
habitat
Nutrjientdata Concentration of nitrate, Precision of laboratory analyftical method

Titrite, phospiate

Biological data

Biochemical oxygen demand
(BOD)

Sampled daily at site, measured accord-
ing to a standard model in a sample of

waste water
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Table A.5 — Examples of socio-economic data

Object Physical property Scale of precision
Demographic data Share of different demograph- |Statistical sample interviews
ic populations
Health data Infant mortality rate National statistics
Development status data Share of adult population who |Estimations
can read and write
Economic data GDP growth Trade statistics

fdauviationsta Plan that miaht aconrwwhaon acaniring hacic data ara ¢ follavasg:
Examples otdevdationstoRlanthatmight occumawhenacgui dataareasfollows:

automa

measur

time-stamps of economic records, such as delivery date, invoice or paymeént,; might nc
synchradnized with physical time;

it might
duetot

TS oot

'ic logging might fail, resulting in parts of time series being missing;

he complexity of the data and partly due to the quality of the dogumentation of the dataf

bment instruments might be prone to reading difficulties; hence, the value might be biased;

t be

be difficult to interpret representativeness of data from life cycle inventory databases, partly

it migh{ be difficult to interpret representativeness and accuracy of'data produced by calculption

models
and sof

consult

acquisitiion is not according to the specified precision or the statistical requirements.

A252 1Id

The followiy

a)

b)

26

Environ

to the

The sanpe applies to all data about resources, emissions and waste figures. All quantitative dat

related

Enviror
invento
importa

of proci":Ft, the quantitative data for electric consumption of one manufacturing machine is re|

entify and set up measuring methods
1g examples relate to 6.2.5 and 6.3.1.

mental inventory of a manufacturing plant: To define the electric consumption for one

and software, partly due to the complexity and documentation of the calculation mpdels
fware code, and partly due to the accuracy level of, the'input parameters to the model or
softwarle;

ed experts might supply typical basic data and typical deviations, but such data might not
reflect the actual situation;

unit
ated

mber of units pr@duced during the same time period that the consumption is measpired.

pn basis of temporal synchronization and physical relationships.

nce of economic and organizational causalities rather than physical causalities.

Process

a are

mental invéntory of an organizational unit: The principle for performing an environmgntal
Fy of an-erganization differs from the environmental inventory of a manufacturing by the

datafaorncoin o lifo cucla nccacomant ctudu: Narmalizo allinnut and antnut datq 40 4 1 tofa
St o a St E- Cy eSS oo e R Sty - Y O e A S s pat o e bt pat Bt ot

product provided by the process. If all or some of the input and output data also relates to production

of other

products, allocate the input and output data according to defined allocation rule.

An eco-system: Describe how measurement data are used to describe load, concentration increase
and environmental sensitivity of an eco-system.

Environmental life cycle performance per yearly production volume 2007.

Carbon

footprint of products in business area 2008.

Environmental performance on selected impact categories from a specific product or function.
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(6.2.5) Identifying the measuring points where the electric meters need to be installed at each heat

treatment unit. The meters can be equipped with a logging function connected to a database for the
log-file.

(6.3.1) A high frequency logging electricity meter is installed on a cable feeding only the production
unit studied. The logging data are stored in a database, with electricity consumption logged every half
second, each log value supplied with a data and a time stamp.

(6.3.1) A meter measuring a certain contaminant needed to be moved a certain distance downstream
from its intended position. As a result, the probe measures a lower concentration than intended of the
contaminant due to dilution. A correction value is introduced to transform measured concentration to

actu
A.2.5

A.2.5
This

Exan
Chec

Exan
of th
tool 1

Exan
the g

A.2.5

Exan
proc
is us

Exan

1 i iy £l iaad dadd 4+ 1t
I CUIILTITIUT AtIUIL dU UIIT TTILCTIUCTU TTICASUT TIHITTIU l_IUlllL-

.3 Check examples

3.1 General
subclause gives examples related to 6.4 as well as to 6.4.1 and 6.4.3.

ple of a data acquisition review: How the extrapolation of a data-has been done to
k of the orders of magnitude.

1ple of a data processing review: Check of the implementation of data in the processin
e default values implemented in the tool and used for processing, Check of the way th
s handling all the data, including which modelling is;used.

iple of a correct reporting review: Check of consistency between the results of the ca
rocessing tool and the results in the report, in¢luding the metrics, values and units.

.3.2 Process

ple of a review of the tools: Check of the default values implemented in the tool 4
bssing, Check of the way the processing tool is handling all the data, including whid
ed.

ple of an application of the tools: Which goal of an LCA study can be fulfilled with the to|

eco-dlesign or EPD making, which carbon footprint (organization or product) can be calc

the t

Exan
in th
betw
metn

bol.

ple of a review.6f each punctual use: Check of the data that have been gathered to be i
e tool, Check)of the implementation of these data in the processing tool, Check of
een the results of the calculations of the processing tool and the results in the repo
ics, valués,and units.

yearly data,

v tool, Check
b processing

culations of

nd used for
h modelling

ol, including
ulated with

mplemented
consistency
rt, including
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B.1 General

Annex B
(informative)

General simple examples

Quantitativg¢ environmental information can be communicated through several report types,“fhich
have divergent approaches when considering characteristics such as system boundaries, data)soyrces,
the intendef use of quantitative environmental information or the gathering data and .calculption

process. To

standardized reports and ad hoc reports.

Table B.1 shpws the main features of each report type for the above-mentioned-characteristics.

See Annex ( for sector-specific examples.

Table B.1 — Main features of different report types

provide some examples, three main kinds of reports are considered: cerporate regorts,

Continuit Gathering(data
Report type System boundaries in time Y | Datasources | Intended use | and calcyla-
tion process
Corporate rieports: |Whole reporting Continuous |[Measurement |Internal and Statistical
— sustaingbility organization, at systems external use methods op
report different levels: Laboratory measurement
series
) — local tests
— environmental _ ' Calculatior
report — regional Delivery notes
— global Invoices Appliance pf
— environmental § conversion|
accountiing factors
Standardiz¢d Product Timeless External External use Established
reports: database methodology
— EPD Supply chain
— eco-lab¢lling
— LCA
— MSDS
Ad hoc repdrts: Site and its Not Measurement |Internal and Statistical
_ flexible CITVITOIITENT CONMtuous SYSLEIIS externdi use IIleLh()db 0
locations . . historical data
Reporting Temporary |Estimates series
. organization, as an Expert
— temporarysites |jgoregation of sites P Data gap ad-
testimony; justments with
— others literature data )
average values
Monitoring Appliance of
conversion
factors
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A simple example

B.2.1 Description

The intention of this simple example is to provide realistic concepts addressed at each stage during
Plan, Do, Check and Act to meet the requirements of an objective for environmental information.

B.2.2 Requirements of the objective

The production management of a processing industry will start compiling a report about the energy
use for the total production plant, within its physical gates, including internal transports. The report is
interlded for the continuous increase of energy efficiency, counted per number of units shiﬂped and per

econ
to di
ener

bmic value produced within the gates of the production plant. The report should.ma
stinguish different units, such as the production departments, the production’steps
by is provided to or drawn from the processes or the treated material. Sineeall in

interjded to be used for production analysis and improvement decisions, it is important tha

acqu
any |

ired by repeatable methods from within the production plant, and that they are not m
iterature sources.

e it possible
where most
formation is
all data are
delled from

NOTHE 1 This firstreportis based on a yearly average as of the previous yeat’s January to December.

NOTHE 2  Calculating the number of units shipped and the economic«alue produced is not within the scope of
this reporting system.

B.2.3 Plan

Plan

is based on a generic objective requesting energy.use of a production system.

Tabl¢ B.2 provides a simple example of Plan.

Table B.2 — A simple example of Plan

De
pla

qyantification

cisions when
hning system Simple example of Plan

6.2.1}, Conceptualize |Acquire or. draw a total map of the production plant within the gates.
whole system

systd

6.2.2, Break down |Based'en the total map of the production plant, decide on a suitable division of the pro-
m components |duction plant into several interlinked subsystems. Document it using, for example, a map

and explanatory text.

Some production units might be used for several different subsystems, such a

cate its total energy use onto the different subsystems. Allocations are usuall
as mathematical relationships. Document those relationships clearly.

For each interlinked subsystem, consider whether it is easier to apply Plan to

pressor or a high voltage electric feeder transformer. Decide and document hgw to allo-

5 an air com-

 expressed

divide it fur-

should only be applicable to the smaller subsystem.

ther (see Figure 3). Use the same overall requirements of the objective, except that they

6.2.3, Select

— Electric power used, in kWh.

— Netdistrict heat, in kWh:
— used district heat, in kWh;

— produced district heat, in kWh.

With aid of the system break down, document which types of energy parameters to report
parameters to meet the requirements of the objective.

— Available heat energy lost by unattended cooling.

— Amount of diesel used by the fork lifters, in kWh.
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Table B.2 (continued)

Decisions when
planning system
quantification

Simple example of Plan

Not dictrict haoot 19 LIAJL.
SretatStH et Reat v

6.2.4, Define basic |For each parameter, document how basic data should be acquired to calculate the
data parameter.

Electric power used, in kWh:

acquire basic data from the effect meters; if necessary, complement
measurements at specific equipment.

— Available heat energy lost by unattended cooling:

— Amount of diesel used by the fork lifters, in kWh:

used district heat, in kWh:
— acquire basic data from the energy meters;
produced district heat, in KWh:

— acquire basic data from the energy meters.

calculate from mass, heat capacity and the difference between the start and end
temperatures.

from previous years, acquire volume metering‘data for the in-site diesel tank,
make estimations of the remaining amounts in the fork lifts or in the tank.

measuring methods

6.2.5, Identify For each basic data, address where it should be acquired.

— Electric power used, in KkWh:

— Netdistrict heat, in kWh:

— Available heatenergy lost by unattended cooling:

=\ YAmount of diesel used by the fork lifters, in kWh:

document the exact location of the\eléctric meters;

document where and when any~complementary measurements should be made.

used district heat, in.kWh:
— document thé exact location of the energy meter(s);
produced district heat, in kWh:

— docunient the exact location of the energy meter(s).

docuiment where to acquire data about material mass and heat capacity for th
nmraterial;

[¢]

document how to acquire data about start and end temperatures.

document where to get the data for the volume meter for the in-site diesel tanlk;
also, provide a document about how to estimate the remaining amounts of digsel
in the tank and in the fork lifters.

B.2.4 Do

The Do phase is directly related to Plan. If everything is made exactly and unambiguously according to
Plan, no notes or explanations are needed.

Table B.3 provides a simple example of Do.

30
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Table B.3 — A simple example of Do

3:2019(E)

Activities when
quantifying

system

Simple example of Do

6.3.1

, Setup

measuring
methods

For each parameter, define how data should be acquired.

— Electric power used, in kWh:

— document if there were any deviations or additional significant details in relation

to Plan, such as if new meters had to be installed, or if some were mea
supply to unplanned equipment or subsystems;

— document where and when all complementary measurements are fmafe.

— Netdistrict heat, in kWh:
— used district heat, in kWh:

— document if there were any deviations or additional significant d
relation to Plan;

— produced district heat, in kWh:

— document if there were any deviations or additional significant d
relation to Plan;

— Available heat energy lost by unattended coolinig:

— for heat capacity and start and end témperatures, document if there y
deviations or additional significantdetails in relation to Plan.

— Amount of diesel used by the fork lifters, in kWh:

— document where to get the data for the volume meter for the in-site d
also, provide a documentabout how to estimate the remaining amour
in the tank and in the fork lifters.

Since this is year one, be as specific as possible, so that next year it will be easid

suring

etails in

etails in

yere any

esel tank;
ts of diesel

6.3.7
basi

, Acquire
data

Data are acquired from the above-mentioned measuring methods.

Clearly to documentssignificant characteristics, such as data gaps, the removal
or the basis or reasons for estimations.

bf outliers

6.3.3

, Consolidate

parameters

Document howsbasic data are consolidated into parameter data.
— Eléctric power used, in kWh:
—(_document in detail the following:

— from meter values, sum a yearly total;
— allocate total sum onto different equipment and subsystems;

— summarize all electricity use per subsystem.
— Netdistrict heat, in kWh:
— used district heat, in kWh:

——frommeter vatues, sunra yearty totat;
— allocate total sum onto different equipment and subsystems;

— summarize all district heat use per subsystem;
— produced district heat, in kWh:

— from meter values, sum a yearly total;
— allocate total sum onto different equipment and subsystems;

— summarize all district heat use per subsystem;
— subtract total district heat generation from total district heat use.

— Available heat energy lost by unattended cooling:
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Table B.3 (continued)

Activities when
quantifying Simple example of Do
system

— calculate total amount of cooled mass based on the number of units and weight
per unit;

— calculate the total amount of heat from relevant cooling models, applying relevant
heat capacity data, temperature difference and mass;

— summarize the total amount of cooling energy lost from each cooling subsystem;
avold double counting any heat energy provided to district heat net.

— Amount of diesel used by the fork lifters, in kWh:

— summarize all diesel purchases made during the year; correct for the'origina
remainder in the on-site diesel tank before the 15t January first puschase and
what was left in the tank at 31st July; if estimations are necessaty, document
those; estimate that fork lifters have same amount left in their tanks;

— recalculate the volume of diesel into kWh.

6.3.4, Synthgsize |Summarize for each subsystem the total electricity use, the netdistrict heat use and the
system available heat lost due to unattended cooling, as well as the amount of diesel used by fork
components lifters.
Make sure that energy use is either measured directly'to each subsystem, or apply the allo-
cations decided during the break down of system components (see 6.2.2).
6.3.5, Aggregate |For the total production plant, summarize the total'electricity use, the net district heatjuse
whole systein and the available heat lost due to unattended €oeling, as well as the amount of diesel uged
by fork lifters.

B.2.5 Che
Check of thi
— Doesth
— Isthetd
— Areall
— Areally
— Areally

— Are the
objectiyf

B.2.6 Act

ck

e?

5 simple example means to thoroughly-compare the following items.

b compilation of the energy data‘mieet the requirements of the objective?

tal production plant included'with the scope?

elevant subsystems jncluded, and are all overlaps and double counting avoided?
elevant parameters-included and are they correctly calculated from basic data?
elevant basi¢data acceptable from the viewpoint of the requirements of the objective’

data sources well-chosen, identifiable and repeatable, in line with the requirements ¢

f the

Act of this simple example means to thoroughly go through the results from Check to consider whether
new plans are needed for the next year reporting.
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Annex C
(informative)

Sector-specific case studies

C.1 Data sources example for quantitative environmental information in the
construction sector
The following examples show a way to collect and process quantitative environmental information in
the cpnstruction sector in two different contexts: a single work site (in Table C.1) @nd a whele company
(in Table C.2). These examples could follow the same pattern and encountercemmon igsues, but to
provide a more complete picture for this case, two examples in different contexts with different issues
are grovided.
Table C.1 — Single work site
Activities Example actions
PLAN
6.2.1} Conceptualize |In this example, the work site is the systemfor which environmental data is gollected.
wholp system
6.2.2) Breakdown |The main components of the selectéd system are identified. They will be anallysed later.
systgm components |They can be as detailed as needed:
— Atmosphere:
— dust emissions;
— fuel gas emisSsions;
— volatile organic compounds (VOCs) and chlorofluorocarbon (CFCs)|emissions;
— _hight light.
— Noise-and vibrations:
~— noise;
— vibrations.
— Effluent discharges.
— Occupation of rivers or sea beds and water abstraction.
— Occupation, pollution or loss of soils.
— Use of natural resources (further explored in step 6.2.3):
— water consumption;
— fuel consumption;
— electric energy consumption;
— concrete consumption;
— asphalt agglomerate consumption;
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Table C.1 (continued)

Activities

Example actions

steel consumption;
earth consumption;
vegetal soil consumption;

dangerous substances storage and handling.

— Waste generation (further explored in step 6.2.3):

ganaration of hagaredorc vyyacta.
T2 erod S W

— Radiation emissions:

For this example, the system components marked above in bold are used.

5o TrTeroTOT T Ty

generation of non-hazardous waste;
generation of inert waste;

generation of municipal waste.

land planning and urban environment planning.

6.2.3, Select
parameters

For the two system components selected from those mentioned above, several paranje-

ters can be identified.

— Use of natural resources:

— Waste generation:

re-use of aggregates from other work'sites;

use of recoverable elements in site.processes, e.g. removable walls in
aggregates crushing installatigns;

re-use of waste and residual waters from processes (P1, further explorfed in
step 6.2.4);

re-use of removed-\tepsoil;
usage of elemeénts recovered from other projects, e.g. portable water treatment
plants, containers.
reduction of aggregates taken to the tip compared with the forecasted volyme
ifhthe project;

classifications/separation of waste from building and demolition for individual
handling;

changes in the design or in the building system with regard to the use of
materials that generate dangerous waste (e.g. asbestos, de-coffering liquid}s,

additives, resins, varnishes, paints) or that generate waste of less or no damger;
reductionofpackaging waste throuch nractices such asreguesting materihls
r 1=} l=] l=] r ~1 l=]

with packaging that is returnable to the supplier, re-use of polluted packaging
and receiving elements in bulk that are normally provided in packages;

management of waste from excavation (P2, further explored in step 6.2.4);

valuation of rubble.

For this example, the parameters selected for each system component are marked above in
bold. These parameters quantify preventive environmental measures implemented on site.
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Table C.1 (continued)

Activities

Example actions

6.2.4, Define basic
data

To calculate the selected parameters, some data has to be defined, for example, as follows.

— P1: Re-use of waste and residual waters from processes:

— cubic metres displayed on flow meters (the amount of residual waters that pass
through the pipe), expressed in units of volume.

— P2: Management of waste from excavation:

— waste in the work site, expressed in tonnes and cubic metres (units of volume,

loa. = e £ - 1 sl | - don H
CUDTCIITCTI €S OT UITITS OT NTaSS);, TOT €acir poSSIore acstHIation,e-g-rquse on site

or on other work sites, recovery, landfill.

6.2.5} Identify
meaquring
methods

After clarifying the needed information to collect, the methods to obtain this|data are
identified.

— P1: Re-use of waste and residual waters from processes:

— the method to obtain the basic data for this parameter is the displdyed data of
the flow meters distributed in different locations’of the work site;

— the type of flow meter installed is taken inte account, considering fwo types:
cumulative flow meter (displays the tetal amount of water) and inqJtantaneous
flow meter (displays the amount of water at each moment).

— P2: Management of waste from excavation:

— to measure the amount of waste’from excavation, in cubic metres qr tonnes,
different methods can be applied, such as:

— delivery notes andiinvoices from carriers or waste managers, jor the
number of trucks transporting the waste and the freight capafity; this
method gives.gubic metres or tonnes;

— estimations and measurements of the waste volumes by technical
experts,on site (topographer, surveyor or engineer, etc.); thigmethod
gives'cubic metres.

DO

6.3.1} Setup
meaquring
methods

— P1: Rejsuse of waste and residual waters from processes:

— install, calibrate and verify flow meters.
==/ P2: Management of waste from excavation:

— person to count the trucks, ask for delivery notes or make estimatipns once a
week.

6.3.2} Acquirebasic
data

— P1: Re-use of waste and residual waters from processes:

— auto-read flow meters every 5 min (instantaneous flow meter) or daily, weekly,

monthly (cumulative flow meter).
— P2: Management of waste from excavation:

— read delivery notes, invoices and expert’s reports.

6.3.3, Consolidate
parameters

— P1: Re-use of waste and residual waters from processes:
— calculate the percentage of residual waters that are reused from the process.
— P2: Management of waste from excavation:

— calculate the percentage of waste from excavation that is transferred to the
different destinations.
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Table C.1 (continued)

Activities Example actions

6.3.4, Synthesize The synthesis of the results can be made, for example, by assigning two coefficients to
system components |each parameter (importance and degree of implementation). The coefficients can be
assigned based on experts' suggestions, bibliography, work site experiences, etc. The
product of these coefficients gives a score. The total addition of the products of the two
numbers in each parameter is the total score for the work site.

The coefficients 1, 2 or 3 can, for example, be assigned to the importance and degree of
implementation.

— P1: Characterized by the importance and degree of implementation depending on the
percentage of residual waters reused from the process (> 15 %, > 30 % or > 60-%);

Goal (degree of-adoption)

Identification Importance
1 2 3
fRe-use of waste and residual waters 2 >15% >30% > 60 %
rom processes

— P2: Characterized by the importance and degree of ilmplementation depending op the
percentage of waste from excavation that is used gnyanother site or for restoratipn of
adegraded area (> 1 %, > 30 % or > 50 %).

L Goal (degree of adoption)
Identification Importance 1 2 1
Management of waste from excavation 2 >1% >30% >50 %

Depending on the degree of adoption, which is calculated based on the acquired basig
data, the product of the coefficients can be calculated. This provides a result for the
system component.

6.3.5, Aggregate Effluent discharges; Rercentages, importance, degree of implementation and the regult
whole system of the product betwegh the importance and the degree of implementation.

Waste generation: Percentages, importance, degree of implementation and the resuft of
the productbetween the importance and the degree of implementation.

CHECK

Data accurady should be ensured by a system of site support visits, internal and external audits and by the
quality checks to which the'data are subjected, first at the site and subsequently at the various stages of data
integration.

The technical reviéw of the inventory of environmental data is carried out at the following levels:

— onsite: ¢heeking lists, measurements, inspections and follow-ups;

— regional offices: reviews made in the site support visits;
— technical services: internal audits;

— external verifier to the organization: external audits.

If environmental data are gathered at site level, the reviews performed by staff of the company regional offices,
technical services and verifiers can be considered external to the site, whereas if the data are processed at cor-
porate level, only the review involving verifiers is external to the organization.

ACT

The results of the different checks and reviews are fed back to the data suppliers on site, aiming to correct and
improve the quality of the data and methods used in acquiring and providing the environmental information.

36 © IS0 2019 - All rights reserved



https://standardsiso.com/api/?name=dbfb34c607eeb22bdeed6d5025ee709f

ISO 1403

Table C.2 — Whole company

3:2019(E)

Activities Example actions
PLAN
6.2.1, In this example, the whole company is chosen as the system to be considered.
Conceptualize
whole system
6.2.2, Break The main system components are identified so that the activity of the whole company can be
downpsystent ehrsstiedarddaterartrsedBHferenttypesofeonstraoctonworkseottdbeeonsidered:
comppnents
— dams;
— bridges;
— roads (further explored in step 6.2.3);
— railways;
— pipelines;
— sewerage systems.
Each of these construction works could considerdifferent environmental issues| such as at-
mosphere, noise and vibration, use of naturakrésources, occupation, pollution oy loss of soils
and generation of waste. For this example, "roads" is chosen, specifically “noise gnd vibration”
and “occupation, pollution or loss of soils.in the construction stage of a road”.
6.2.3,|Select Now that the system component "roads” has been selected for this example, the following
parameters parameters can be considered.

— Noise and vibration:

— use of devices to réduce noise and vibration in installations or ma
the site, with.silencers, anti-noise barriers, shock absorbers, etc.,
explored in(step 6.2.4);

— rubberlining in hoppers, mills, sieves, containers and buckets;

— consideration of environment conditions in the work programme;
—£~Teduction of the effects of blasting;

< improvement over the levels required by law for controlled sound leve

— use of modern machinery.
— Occupation, pollution or loss of soils:

— restoration of the areas affected by site installations;

chinery on
(P3, further

Is;

= limitation of the areas of access;

— limitation of occupied areas (P4, further explored in step 6.2.4);

— prevention of accidental tipping.
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Table C.2 (continued)

Activities

Example actions

Alist of parameters based on environmental good practices can be defined for the system com-
ponents. These parameters quantify preventive environmental measures implemented on site.
The parameters selected for each system component are P3 and P4 (marked above in bold).

These parameters can be evaluated on the basis of two coefficients: the importance of the
good practice and its degree of implementation. The product of these coefficients yields a
score that can be considered a value of the site’s environmental performance. The data need-
ed to obtain the final indexes might be, at first, mostly estimates falling within a reasonable
range, provided by technical staff in charge of the acquisition of environmental data or by

EXPErts OpITIOI. DUTINgE the Site HiE, these eStIates are permanentty verttied, cirecked]jand
adjusted.

6.2.4, Define
basic data

To calculate the selected parameters for all the roads of the company, some datafiem egch
work site has to be defined. These data could be as follows.

— P3: Use of devices to reduce noise and vibration in installations or maehinery on thg site,
with silencers, anti-noise barriers, shock absorbers, etc.:

— number of installations (shock absorbers, anti-noise barriers, etc.);
— number of machines with silencers or other devices installed;

— number of days when work site is active duringthe night.
— P4: Limitation of occupied areas:

— written or graphical documentation of the'atreas occupied for different uses at|the
different work sites, aggregated by coneepts such as machinery, personnel offices
and stocks;

— signals and physical delimitatiofis installed.

6.2.5, Identify
measuring
methods

— P3: Use of devices to reduce noise-and vibration in installations or machinery on thg site,
with silencers, anti-noise barriers, shock absorbers, etc.

In the work site, there should-be a report with the information about the equipment]
used and whether it has'special devices installed to reduce the noise and the vibratjons
(silencers, shock abserbers, etc.). In addition to this, it should be known what equipinent
is working at all timyes. With this information, the work site manager or experts canfill
out the surveyss

— P4: Limitation,of occupied areas.

The desigh’of the work site, maps, signals, physical barriers installed, etc. should be
knownWith this information, the work site manager or experts can fill out the suryeys.
Thegeshould be written or graphical documentation about areas that could be occupied
by.machinery and/or personnel, the existence of physical delimitations or signpostlang

in'the occupied areas, and information about whether the occupied areas are limitefd
Strictly to the area occupied by the work site. The quantity of measures adopted to avoid
or prevent the unnecessary occupation of soils can also be considered.

With this information, the work site manager or experts can fill out the surveys.

DO

6.3.1, Setup
measuring
methods

— P3: Use of devices to reduce noise and vibration in installations or machinery on the site,
with silencers, anti-noise barriers, shock absorbers, etc.;

— programme the surveys software;

— check the computers and the server for receiving the surveys.
— P4: Limitation of occupied areas:

— programme the surveys software;

— check the computers and the server for receiving the surveys.
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Activities Example actions
6.3.2, Acquire — P3: Use of devices to reduce noise and vibration in installations or machinery on the site,
basic data with silencers, anti-noise barriers, shock absorbers, etc.:

fill out the survey every four months.
P4: Limitation of occupied areas:

fill out the survey every four months.

6.3.3, Consolidate
parameters

P3: Use of devices to reduce noise and vibration in installations or machiner
with silencers, anti-noise barriers, shock absorbers, etc.:

calculate the percentage of equipment with devices installed to reducg
vibrations;

calculate the number of days on which the work site has beenactive du

P4: Limitation of occupied areas.

y on the site,

noise and

ing the night.

gather information about occupied areas, signalization and the physic
delimitation of the areas.

-
—_—

6.3.4,|Synthesize
systein
comppnents

The aggregation of the results of each work site into a globalresult for the wholg
can be made, for example, by assigning two coefficients to éach parameter (imp

company
rtance and

degree of implementation). The coefficients can be assighed based on experts' siiggestions,

bibliography, work site experiences, etc. The productof these coefficients gives
average of the product of these two numbers in€ach work site is the total score.

The coefficients 1, 2 or 3 can, for example, be'assigned to importance and degree
mentation.

P3: Characterized by the importance and the degree of implementation, def
the percentage of critical equipmient with anti-noise and anti-vibrations dey
and the equipment used durifig the night.

score. The
of imple-

ending on
ices installed

. Goal (degree of adoptiqn)
Identification Importance
1 2 3

Use of devices to reduce 3 Presence of |As before,in Aq4 before, in
noise and vibration in these devices |50 % of the 100 % of both
installationsor-machinery in some equipment con- |crftical equip-
on the site, with silencers, equipment sidered critical |megntand that
anti-neise-barriers, shock that is consid- |and in 50 % of uged at night
abserbers, etc. ered critical |thatused at night

P4: Characterized by the importance and the degree of implementation, dep
delimited area (physical or not) and signposting.

ending on the

__ _ Goal (dpgrpp of ndnpfign)
Identification Importance
1 2 3
Limitation of occupied 1 There is writ- |In addition, In addition,
areas ten/graphical |there is physical |these areas are
documenta- |delimitation or |limited to the
tion of the signposting of  |area occupied
areas that can |these areas by the site
be occupied
by machinery
and personnel

Depending on the degree of adoption, which is calculated based on the acquired basic data, the
product of the coefficients can be calculated. This provides a result for the system component.
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Table C.2 (continued)

Activities

Example actions

6.3.5, Aggregate

whole system

stalled, number of days with activity during the night, importance, degree of implement

the importance and the degree of implementation.

Noise and vibration: Percentage of equipment with anti-noise and anti-vibration devices in-

ation

and the result of the product between the importance and the degree of implementation.

Occupation, pollution or loss of soils: Information of the limited areas, its limitation and
signalization, importance, degree of implementation and the result of the product between

CHECK

Information

gardinag Chaclr 1c not
O+

SO O oreeITTS

Information 1

egarding Act is not available for this example.

C.2 Limi

implem

e
The examI

implementa
tools. The ni

Table

fed /simplified example of environmental accounting system
tation

e in Table C.3 shows a simplified example of environmental accounting sy

Lion at a heating and power company, using software-based data‘gathering and accou
imbers, including factors used, are not real values.

C.3 — Simplified example of environmental accounting system implementation

stem
hting

Activities

Example.actions

PLAN

6.2.1,
Conceptualij

whole system

Objective:
e

accounting of climate and energy characteristics for energy production company
Hafslund, Norway.

Target:

— find air emissions per produced energy (mass/energy).
System boundary:

energy productien, business area only;

yearly from/2008 onwards;

quarterly from 2010.
Intended’use:

continual monitoring of performance;

internal and external reporting.

in

6.2.2, Break

down' |Organization:

system comp

anantc
OTICTIcS

level 1: Hatslund Group;
level 2: business area;
level 3: company;

level 4: site.

Activities:

heat production;
cooling production;

pellet production;

combined heat and power production.
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Hydro power production:

— sources;
— bio oil, biomass (wood chips), pellets;
— electricity;

— heating oil, LNG, propane;

— municipal waste, commercial waste.

6.2.3, Select
parajmeters

Activity/input:

— total fuel(s) used (in tonnes of crude oil equivalent);

— total fuel(s) from renewable sources (in megawatt-hours).
Climate gases:

— COge (equivalents).

Other air pollutants:

— NOxg (in tonnes);
— dust (in kilogrammes);

— SO (in tonnes).

Production parameters:

— total produced energy (in megawatt-hours).
Other parameters:

— total efficiency (# 0-1).

6.2.4, Define basic
data

Parameter inputs:

— fuel oil (in litres);

— bio oil (in litres);

— electri¢ity*(in megawatt-hours);
— commercial waste (in tonnes);
— “biomass (in kilogrammes);

>4 used energy from seawater/sewage (in megawatt-hours).
Factors:

— energy contents (in kilowatt-hours per litre);

— renewable shares (#);

— (€O emission factors (in tonnes per unit);
— NOg emission factors (in tonnes per unit);
— dust emission factor (in kilogrammes per unit);

— SO3 emission factor (in kilogrammes per unit).
Constants:

— densities (in kilogrammes per litre).
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Table C.3 (continued)

6.2.5, Identify Parameter inputs:

measuring methods production databases;

— oil flow (in meters);
— biomass weighing (in meters);
— energy from heat pump (in meters);

— energy management system;

— electricity bills.
Factors:
— from reliable public sources (documented for each factor in portal accounting
system);
— energy contents from regular laboratory analyses and/or vendor'specification.
DO

6.3.1, Set up meas- |All measuring equipment already set up.
uring methofds

6.3.2, Acquife Parameter raw data acquired from production system qutputs for whole year, for example:
basic data
Site Heat Wood chips Electricity 0il
MWh t MWh 1
Site 1 6 004 2052 8957 506 587
Site 2 0 0 7906 68 581

Data input into software solutien (distributed input from each site):
Input data gathered for wheleyear:

— combusted wood chips: 2 052 t;

— energy content: 3,50 MWh/t;

— total heatproduction: 6 004 MWh.
Factor read\ftem factor library:
— COgfactor word chips: 13 kg/MWh;

— (UNOy factor wood chips: 0,5 kg/MWh.

6.3.3, Consolidate JConsolidation of parameters by models in environmental accounting software:
parameters

Energy consumed (chips):

— combusted wood chips (in tonnes) x energy content wood chips (in megawatt-Hours
per tonne) = combusted wood chips (energy) (in megawatt-hours).

Renewable amount consumed:

— combusted wood chips (energy) (in megawatt-hours) x renewable share - wood chips
[#] = renewable flow - combusted wood chips (in megawatt-hours).

Produced renewable energy (chips):

— total heat production (in megawatt-hours) x renewable share - wood chips [#] = heat
production from renewable sources (in megawatt-hours).

CO7 emissions from heat production (wood chips):

— combusted wood chips (energy) (in megawatt-hours) x CO; factor chips (in
kilogrammes per megawatt-hour)/1 000 = CO3 (in tonnes).

42 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=dbfb34c607eeb22bdeed6d5025ee709f

ISO 14033:2019(E)

Table C.3 (continued)

NOy emissions from heat production (wood chips):

— combusted wood chips (energy) (in megawatt-hours) x NOx factor chips/pellets (in
kilogrammes per megawatt-hour)/1 000 = NOx (in tonnes).

6.3.4

, Synthesize

system components

Data tagged to organization [levels 1, 2, X, activity, scope (GHG), recipient and source of
emission]:

Level 3 Measuring point Parameter Scope Value

Haraldrud Wood chip boiler COy 1 6121t

Haraldrud Electric boiler COy 2 6858t

Haraldrud Waste boiler CO2 1 17 166 t

o
(O8]
(@]

s
5
o

.3, Aggregate

e system

Examples of the aggregated use of data:
— total sum of CO; for Hafslund;

— compare total CO2 per company;

— compare COy year by year.

CHECK

Infoy

mation regarding Check is not available for this example.

ACT

Infoq

mation regarding Act is not available for this example.

C.3
pert

The
with

Data sources example for quantitative environmental information when
‘'orming a life cycle analysis

bxample in Table C.4 shows a way. to,collect and process quantitative environmental [information
n the construction sector, with the-scope and viewpoint of the construction company.

Table C.4 — Data sources for quantitative environmental information when performing a life

cycle analysis

Activities Example actions
PLAN
6.2.1, Conceptualize Alife cycle inventory with verifiable electricity mix as background data.
whole system
6.2.4, Break down Identify where the different production and transports steps occur to ideptify which
systém components electricity mixes to use and how to calculate the electricity mixes.
6.2.9, Select parameters|Decide on types of electricity production to include in the different mixesfand which

data Pafngnrinc toinclude

6.2.4, Define basic data |Define precision and credibility requirements.

6.2.5, Identify
measuring methods

Identify and select databases and literature from which to acquire data about elec-
tricity production and grid mixes.

DO

6.3.1, Setup
measuring methods

Acquire data about electricity production and electricity mixes from the selected
databases.

6.3.2, Acquire basic data | Assess fulfilment of precision and credibility requirements of all data.
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Table C.4 (continued)
Activities Example actions
6.3.3, Consolidate Compile data into specific electricity production and electricity mix. Combine data
parameters from different sources where necessary.
6.3.4, Synthesize Include the electricity mix unit processes into the life cycle inventory data collection.

system components

6.3.5, Aggregate whole |Perform the normalization and the aggregation of the product system and establish
system its life cycle inventory profile.

C.4 Datajsources example for quantitative environmental information in the, ¢il
industry +— On-shore oil exploration and production (E&P)

The following examples show a way to collect and process quantitative environmental informatipn in
the oil induptry in the exploration and production (E&P) sector, particularly on-shere’operatiops in
two different contexts: a single oilfield, including oil wells, oil gathering station facility and a water
injection system for secondary recovery (see Table C.5) and an E&P business unit-at an oil company (see
Table C.6).

Table C.5 — On-shore typical oilfield operation

Activitiel | Example actions
PLAN
6.2.1, Considering the whole system, the typical on-shaope oilfield operation for which environ
Conceptualizd mental data are going to be collected in this example includes oil wells, oil gathering stafion
whole system| facility and a water injection system for secendary recovery.
6.2.2, Break down |At this step, the concepts of the selectedsystem are identified. These are the main complo-
system nents and will be analysed later. They-can be as detailed as needed.
components
Atmosphere:

— flaring gas emissions;
— fugitive emissions;
— fuel gas emissiens;

— H2S emissions.

Effluent discharges.
Occupation, pollution or loss of soils.

Use-ofnatural resources (further explored in step 6.2.3):

== 'water consumption;

— earth consumption.

Wastegemneratiom

— generation of hazardous waste;
— generation of non-hazardous waste;

— generation of municipal waste;
Energy use (further explored in step 6.2.3):

— natural gas consumption;

— electric energy consumption.
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Table C.5 (continued)

Activities Example actions
6.2.3, Select The next step is to identify examples of two different system components, marked above in
parameters bold, and select parameters for them.

— Use of natural resources (water): for this system component, several parameters could

be selected, such as:

— re-use of produced water generated, which is separated from the treatment
process used for secondary recovery, avoiding the rising intensity of the

possible use of fresh water as a supplement (P5, further explored i

n step 6.2.4);

— adoption, where possible, of a dump-Tlooding mechanism to avold usl
water as a supplement and simultaneously reduce the need of energy
pressuring reservoir in secondary recovery.

— Energy use: for this system component, several parameters couldbe Selectg

hg fresh
use for

d, such as:

— use of solar energy (renewable) to heat oil during storage and for production

well driving instrumentation (P6, further explored int step 6.2.4);

— improvement of the energy efficiency factor of the oil gathering and {
system;

— promotion of cogeneration, where possible.

In this example, P5 and P6 have been selected, marked above in bold, and a list d
related to them and based on environmental good practices can be defined. The
ters quantify preventive environmental measiires implemented on site.

reatment

f parameters
Ke parame-

6.2.4,[Define basic

data

In order to calculate the parameters selected, the data to be managed are as foll
— Use of natural resources (water);

re-use of produced water gewerated (in cubic metres), which is separated f
treatment process in the secondary recovery, avoiding the rising intensity
use of fresh water as mdke up (P5).

— Energy use:

use of solar energy (renewable) to heat oil during storage and for product
driving instrumentation (P6).

PWS.

rom the
pf possible

ion well

6.2.5,|Identify
measyring
methdds

After clarifying.what information needs to be collected, the sources and method
this data are-identified.

— P5: Reruse of produced water generated (in cubic metres), which is separat
treatment process in the secondary recovery:

s to obtain

bd from the

— the method to obtain the basic data for this parameter is displayed i flow meter

in the input (oil gathering station) and output (water injection for sed
recovery system) and/or estimation using basic sediments and wate
where relevant;

— records of flow meters installed in the water injection facilities syste
into account the type of flow meter installed; considering two types,

ondary
" (BSW) rate

m, taking
cumulative

flowmeters{displavs-total-amountofwaterandinstantaneousflow

meters

e o aro Py o totar o ot S vy ot S ot S tor o i e o e ooy

(displays the amount of water in each instant).

— P6: Use of solar energy (renewable) to heat oil during storage and for produ
driving instrumentation:

ction well

— inorder to measure the energy supplied, an energy meter is used and estimation

is made by experts:

— ameter to measure electric energy purchased from energy

— software and a meter for natural gas used in the process of
separation, and a thermo-chemical treater/heater.

companies;

oil water
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Table C.5 (continued)

Activities Example actions
DO
6.3.1, Setup P5: Re-use of produced water generated (in cubic metres), which is separated from the
measuring treatment process in the secondary recovery:
methods

— install, calibrate and verify flow meters.

P6: Use of solar energy (renewable) to heat oil during storage and for production well
driving instrumentation:

— select software and a meter calibration procedure for natural gas consumption and

eleCtT T energy ConSuImed.

6.3.2, Acquirg
basic data

P5: Re-use of produced water generated (in cubic metres), which is separated ffrem fthe
treatment process in the secondary recovery:

— auto-read flow meters every 30 min (instantaneous flow meter) or daily, weekly,
monthly (cumulative flow meter).

P6: Use of solar energy (renewable) to heat oil during storage and for'production w¢ll
driving instrumentation:

— auto-read energy meters for 30 min (instantaneous) and.daily/monthly (cumulative
measurement).

6.3.3, Consoliflate
parameters

P5: Re-use of produced water generated (in cubic metres), which is separated from [the
treatment process in the secondary recovery:

— calculate the percentage of produced watereused for secondary recovery in the
process.

P6: Use of solar energy (renewable) to heat-0il during storage and for production well
driving instrumentation:

— calculate the percentage of energy used in an on-shore oilfield operation.

6.3.4, Synthegize

The synthesis of the results can be madeg, for example, by assigning two coefficients to epch

system parameter (importance and degree ‘6fimplementation). The coefficients can be assigned
components based on experts' suggestions, bibliography, work site experiences, etc. The product of these
coefficients gives the score. Thetotal addition of the products of the two numbers in eagh
parameter is the total score for the work site.
The coefficients 1, 2 or.3:¢an, for example, be assigned to the importance and degree of
implementation.
P5: Characterizéed by the importance and the degree of implementation, depending
on the percentage of produced water generated from the process that is reused in 3
secondaryTecovery facility system (> 70 %, > 85 % or > 95 %).
L Goal (degree of adopti¢n)
Identification Importance
1 2 3
Re-use of produced water generated 3 >70 % >85% >95%
(cubic metres), which is separated
from the treatment process in the
secondary recovery one and avoiding
the rising intensity of possible use of
fresh water as a supplement (P5)
P6: Characterized by the importance and the degree of implementation, depending on
the percentage of electric energy and natural gas replaced for solar energy (> 1 %, > 2 %
or > 3 %).
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Table C.5 (continued)
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Activities Example actions
. Goal (degree of adoption)
Identification Importance
1 2 3
Use of solar energy (renewable) to 2 Asmuch |More than |More
heat oil during storage and for as1%on |1%and than 2 %
production well driving total ener- |less than
instrumentation (P6) gy usedin |2 %
oilfield

The next step is to calculate the product of the coefficients.

6.3.5,|Aggregate |Natural resources (water): Percentages, importance, degree of implementatioh and the

whold system result of the product between the importance and the degree of implemeritation].
Generation of waste: Percentages, importance, degree of implemeérntation and the result of
the product between the importance and the degree of implementation.

CHECK

Data 4
which

The tg
ol

H

t

€]

If env
techn|
corpo

ccuracy can be ensured by a system of site support visits, internal audits-and by the quality c}
the data are subjected, first at the site and subsequently at the various'stages of data integrat|

chnical review of the inventory of environmental data is carried-Qut at the following levels:

n site: checking lists, measurements, inspections and follow-uys;
&P business unit offices: review made in the support site«¥isits;
bchnical services: internal audits;

xternal verifier to the organization: external audits.

ronmental data are gathered at site level, the reviews performed by staff of the E&P business
cal services and verifiers can be consideredexternal to the site, whereas if the data are proce
rate level, only the review involving verifiers is external to the organization.

ecksto
ion.

unit offices,
tsed at

ACT

Ther
imprd

bsults of the different checks and reviews are fed back to the data suppliers on site, aiming to d
ve the quality of the data andinethods used in acquiring and providing the environmental infi

orrect and
rmation.

Table C.6 — On-shore E&P business unit

Activities Example actions
PLAN
6.2.1| Conceptual¥ |At this step, an on-shore E&P business unit is selected as the system to be consiflered.
ize whole system
6.2.2} Bréak The main system components are identified so that the activity of a typical on-ghore E&P
down System business unit can be classified and later analysed. The following operations/prqcesses can
compotrents beconsidered:
— exploration;
— drilling operations;
— oil production;
— gas processing and LNG storage;
— oil and natural gas transfer to a refinery or customers.
For each of the above, different environmental components can be taken into account, such
as atmosphere, use of natural resources, energy use, occupation, pollution or loss of soils,
generation of waste, etc. In this example, two are selected: drill cutting waste generation
and atmosphere (contribution to climate change).
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Table C.6 (continued)

Activities

Example actions

6.2.3, Select
parameters

For the two system components selected from those mentioned above, several
parameters can be identified.

— Drill cutting waste generation:

— use, as much as possible, of drilling fluid water in order to make possible
the re-use of waste as a raw material in the construction sector, for road
pavements, etc. (P7, further explored in step 6.2.4);

— storage of drill cutting waste in a rubber lined soil base;

— research on ways to diversify its re-use.
— Atmosphere (contribution to climate change):

— forestation of areas where the activities take place;

—n

— reduction of the flaring of production-associated gas (P7, further explored in

step 6.2.4).

In this example, P7 and P8 have been selected, marked above in bgld;-and a list of paranpe-
ters related with them and based on environmental good practicésan be defined. Thege
parameters quantify preventive environmental measures implemented on site.

The parameters can be evaluated on the basis of two coefficients: the importance of gogd
practice and its degree of implementation. The product gf these coefficients yields a scqre
that can be considered a value of the site’s environmental performance. The data needed
to obtain the final indexes might be, at first, mostlyestimates falling within a reasonable
range, provided by technical staff in charge of th€/acquisition of environmental data or py

experts’ opinion. During the site life, these estimates are permanently verified, checked and
adjusted.

6.2.4, Define
basic data

In order to calculate the parameters selected for drilling operations for the on-shore E&P
business unit, the data to be managedcomes from each well-drilled site according to drjilling
rig records.

— Drill cutting waste generation, i.e. tonnes of drilling waste for each possible destiny:
landfill, recycling on site, étc.:

— use, as much as'possible, of drilling fluid water in order to make possible the re-use
of waste as a raw material in the construction sector, for road pavements, etc.|(P7);

— numberofwells where it is possible to use drilling fluid water, describing the
depth-anid other characteristics that drive the choice and waste volume.

— Atmosphere (contribution to climate change), i.e. the rate of associated gas that is njot
flared/in the oilfield production processes, as a percentage:

<" reduction of the flaring of production-associated gas (P8).

For each process/facility where gas flaring can occur, it is necessary to analyse the|
occurrence records of flaring throughout a defined period.

6.2.5, Identify

— P7:Use, as much as possible, of drilling fluid water in order to make possible the refuse

measuring of-wasteasarawmmatertatinrtheconstructionsectorforroad pavenrents;ete:
methods — inthe work site (drilling rig), a report with the information about the drilling
fluid can be used, including depth of the drilled well, records of transportation
and destiny/use;
— surveys filled out by the work site manager or by experts (measurements or
estimations) can be used.
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Table C.6 (continued)

Activities Example actions

— P8: Reduction of the flaring of production-associated gas:

— the main points where flaring of excessive gas takes place should be known;

— make changes in procedure and technology to avoid unnecessary flaring and at
the same time improve safety conditions;

— experts in processes and automation can make surveys aided by employees
working on each site (for procedures);

— surveys filled out by the work site manager or by experts (measurem¢nts or
estimations) can be used.

DO
6.3.1] Setup — P7: Use, as much as possible, of drilling fluid water in order to ntake possible the re-use
meaguring of waste as a raw material in the construction sector, for road\pavements, gtc.:
methiods
— programme the surveys software;
— check the computers and the server for receiving the surveys.
— P8: Reduction of the flaring of production-assagciated gas:
— programme the surveys software;
— check the computers and the serveifor receiving the surveys.
6.3.2{ Acquire — P7: Use, as much as possible, of drilling fluid water in order to make possible the re-use
basiqdata of waste as a raw material in the*censtruction sector, for road pavements, gtc.:
— fill out the survey every three months.
— P8: Reduction of the flaring\of production-associated gas:
— fill out the survey every month.
6.3.3| Consolidate |— P7: Use, as much aspossible, of drilling fluid water in order to make possible the re-use
parameters of waste as a rafv material in the construction sector, for road pavements, gtc.:

— calculate the total of drilling cut waste generated in the whole procesd of drilling
operations and calculate the number of delivery for each use/destiny.

— P8: Reduction of the flaring of production-associated gas:

—- \_gather information about areas/facilities where associated production gas flaring
occurs and the relevant amount.

CHECK

Inforfmation regarding Check is not available for this example.

ACT

Informatiotrregarding Act is not available for this example.
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Annex D
(informative)

Case studies from the ISO 14000 family of standards

D.1 Example of a metal company producing copper plated wire

In this exaﬂ\ple, the metal company produces copper plated wire and has a certified ISO 14001:R015

environmental management system
Activities | Example actions
PLAN
6.2.1, The intended purpose is to collect quantitative information for topimanagement’s yeatly
Conceptualize audit of the company’s environmental performance of the signifieant environmental
whole systein aspects and their indicators.
Objectives:

— collect and report on GHGs from operations withd&eporting accuracy according to
scope 1 and scope 2 emissions (GHG reporting sehéme nomenclature): scope 1 dirpct
emissions with a > 95 % accuracy, scope 2 réported with no certainty of measurefnent
(uncertainty for scope 2 emission factors acceptable to be unknown);

— energy consumption by the sites’ operations and facility: accuracy > 90 % desired;
— collect and report data for wateraise and consumption: accuracy to be > 97 %;

— collect and report on total steel wire purchased, consumed and sold, including scijap
for recycling: accuracy to.be99 %;

— collect and report on-total chemical usage (copper sulfate): > 99 % accuracy.

See IS0 14001:2015, 47%and 4.2, 4.3, 4.4,5.1,5.3,6.1.1,6.1.2and 6.1.3,6.2.1,6.2.2, 7.4.3.

6.2.2, Break|[down |System boundaries/scope of the site (see ISO 14001:2015, 4.3):
system
components

— one site, 420)émployees (medium-sized organization);
— total@rea of plant: 30 000 m2, all operations;
— _éxclude product design;

=/ customer-based automotive industry, wire for rubber tires.
Environmental aspects of all business processes (see SO 14001:2015, 5.1 c), 6.1.1 to 6/1.3):

— sales: new chemical, sales volumes and total shipped;

— purchasing: purchase new chemicals, total all chemical use and inventory levels to
sales volumes, purchase electricity from power grid;

— manufacturing aspects: scope 1 emissions and scope 2 from energy consumption,
copper sulfate and chemical consumption:
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Activities

Example actions

receiving: wire and chemicals;
wire draw: energy consumption, steel throughput and scrap;

copper plating, annealing furnace, air emissions from CH4 consumption and N0
emissions, water usage;

water treatment, copper waste recovery, water consumption and waste. VOCs
from aerator;

landfill waste, cardboard, plastic, pallets and solid waste from waste water

— test (inspection): scrap wire;

— management/business planning:

treatment;

financial planning and resource allocation;

environmental policy/goals: pollution reduction;

— facilities: air conditioning, heating, maintenance, aif’egmpressor, plug loagl: energy
consumption scope 2 emissions from energy.

parameters

6.2.3, Select (See ISO 14001:2015, 6.1.1 to 6.1.3.)

— N20/kg, kg/annual: annealing furnace exhaust from combustion of CHg.
— Energy consumption, M]/year.

— Raw material consumption (including X % secondary/recycled material):

— Manufacturing and facility water consumption, m3/annual.

— Landfilhwaste, tonne/annual copper solids, recycling:

— Water, m3/annual.

iron resources, tonne/ahnual;
copper (for plating\and waste water), tonne/annual;
chemical (formanufacturing and waste water), kg/annual;

cardboard/paper, kg or tonne /annual.

battery, per unit;
cardboard (packaging), tonne/annual;
plastic (packaging), tonne/annual;

machine oil, L/annual.

Tt

SO OTOST

CO2/kg, MT CO3 annual, energy consumption, emission factors.

data

6.2.4, Define basic |(See ISO 14001:2015,6.1.2,6.2.1,7.1,7.2,7.3,8.1,9.1 and 9.3.)

— Energy consumption: use of primary data (meters) and secondary data (estimates
from motors, pumps, plug load), and comparison to monthly utility bills and annual
consumption.

— Collection of landfill waste from the copper plating line and waste water treatment
facility, and solids going to landfill.

— Collection of landfill waste from cardboard and plastic packaging.
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Activities Example actions
6.2.5, — GHG emissions (see ISO 14064-1):
Identify — CO2/kg (secondary), energy consumption (primary) conversion using emission
measuring factor (source: IEA - uncertainty unknown);
methods

— N0/kg (primary), stack flow meter (uncertainty 1 % calibration), stack
temperature/thermocouple (uncertainty 0,5 % calibration), gas flow meter
(uncertainty 2 % calibration): total uncertainty 3,5 %.

Energy consumption (see ISO 50001, ISO 50006 and ISO 50015):

— manufacturing meter at copper plating (primary data) (uncertainty 1,5 %);

— facilities: utility bills/meter (uncertainty 0,5 %) (primary data);

— purchased amount of fuels (primary data), comparison of utility billsand a
comparison between utility bills and measurement from fuel consumption
meters;

— purchased amount of electricity (utility bill compared to internal meter);

— baseline for each process;

— meter 1 plating line, includes all pumps, motors andwaste water treatment;
— meter 2 draw machine;

— meter 3 for N20 annealing furnace platingline: natural gas;

— facilities (electricity, A/C, heat and plug load) energy efficiency X %.

Raw material consumption steel wire (wéight/tonne/purchase orders, subtract
scrap/recycle per month using weight'scale 0,7 % uncertainty):

— iron: total purchase to total shipped subtract scrap;
— copper (for plating and-waste water) total purchased minus total consumed

minus landfill waste/sludge from waste water uncertainty add VOC evapordtion
from waste water.treatment;

— chemical (for-manufacturing and waste water) acids, copper sulfate, buffer
solutions:‘total purchased minus total consumed, unaccounted for VOC
evaporation;

— caldboard/paper, total tonne per annual.

Manufacturing and facility water consumption (see [SO 14046):

*-" copper plating line: meter 4 input and meter 5 output to wastewater, total

consumption compared to output (% evaporation);

— waste water output meter 6 compared to input meter 5 from plating line X %
evaporated;

— percentage compared total water consumption subtracted from utility bill (city
sewage and city water treatment).

Landfill waste: weight per tonne/annual, utility bill and scale on site.

Recycling:

— Dbattery, per unit annual count;

— machine oil, L/annual by supplier invoices;

— water, see above.
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Activities Example actions
DO
6.3.1, Setup Scope 1: all measurement equipment already installed according to Plan.
QZ?}SISSISng Scope 2: CO7 emissions are based on data provided by suppliers and by referenced databases.
6.3.2, Acquire Data are acquired according to Plan.
basic data
6.3.3, Consolidate |(SeeISO 14001:2015, 6.2.1,9.1 and 9.3 and ISO 14064-1, ISO 14067 and ISO 14046.)
parameters

Energy data has been collected and trended into total consumption and a

plied to

All recyclables (cardboard, plastic) aref99 % accuracy per annual by count an
weight scale.

product output, i.e. 150 kWh per tonne of steel wire with a 90 % confiden

CO3 data from energy consumption has an unknown measurementcertainty because

IEA emission factors are theoretical, data has significant uncertainty valu
reported.

Water consumption data has been aggregated at total annudl consumptio
reported as 99 % accuracy.

Natural gas consumption is accurate at 99 % from méter and utility bills.

N0 from combustion of CH4 annealing furnace is aggregated per annual
accurate using conversion factor, gas flow-meter accuracy and heat therm
accuracy, due to all three data points (2 mé@nd utility bills) and furnace ef
rating, only a 94 % confidence level is achieved.

Ce level.

c as

h and

ind is 94 %

Al meter
ficiency

d ton

6.3.4, Synthesize
systeém
components

(See 1SO 14001:2015, 8.1 and 9.1,)

The energy data measurementplan is as follows.

Meter 1 on plating line is a continuous data collection meter. Monthly, eve
on a Saturday at.10:00 am, data are taken for total energy consumption fo
for plating linelmotors, pumps, wire winder, electric conductivity plates, i
and waste water pumps both water and agitation (primary data).

Meter 2.0n wire draw machines, as above: every 30 days on a Saturday at
160 machines on one buss (primary data).

Meter 3 on a stack flow for N0, a utility bill for natural gas consumption i
consumption per 30 days to be compared to stack meter for N0, the effici
determined by total consumption of CHg, utility bills and a stack meter (py

Meter 4 on cut and twist machines, as above: every 30 days at 10:00 am, d
taken for total energy consumption for the month (primary data).

Use of ISO 50001, 98 % confidence level, data has been metered along wit]
as primary data, the revenue meter is compared for accuracy with a calibj

'y 30 days
r the month
lower fan

10:00 am,

5 used, total
ency is
imary data).

pta are

n utility bills
ated meter

£ £ 23l 1211 £ £, A
coCrsurcncutrty oS vwerCatturatt,roTrssatsSarcrounts

Each identified process (plating line, draw machines, cut and twist machines and
furnace) have an energy baseline. Regression analysis is used to determine the
normalized baselines with the variables for each process i.e. heating and cooling
degree days (HDD/CDD). The local meteorological organization (NOAA) is used to
retrieve weather data for the city plant location. These data are secondary data.

However, a coefficient is calculated and used to normalize each baseline.
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