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Foreword

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

0.1 Background

Water is a vital element for the functioning of all living systems on earth and therefore also for human
life and well-being. Ecosystems and related biodiversity, also seen as natural capital, can only deliver
their multiple values and provide their natural services when appropriately preserved, their resilience
maintained, and the respective planetary boundaries respected by economy and society. Protection of
water resources is an integral part of sustainable development and is essential for achieving the United
Nations’ Sustainable Development Goals (SDGs)[22], specifically SDG 6 (clean water and sanitation) and
SD{ 14 (life below water). Furthermore, protection of water resources has an indirect impalct on other
goals, such as SDG 2 (zero hunger), SDG12 (responsible consumption and production), SDG]3 (climate
action) and SDG15 (life on land).

s with the
ISO 14001
ter-related
banization.

to water
r products

Many organizations apply the general ISO 14001 framework to manage theircinteraction
environment. This document provides guidance and examples focused on~applying the
framework to address water-related environmental aspects and impactsjyas well as w3
environmental conditions and dependencies on water that can have an effect on the or
It qupports organizations to plan action(s) in relation to envirommental impacts, ang
deplendencies and vulnerabilities at their site(s), in the watershed, and\in the life cycle of the
and services. This includes strategic planning and taking actions in_relation to:

protecting aquatic ecosystems and ecosystem services as\well as related ecosystems c
to water balance (e.g. forests);

ntributing

protecting water supplies and ensuring water availability;
minimizing the use of water and water consumption;
protecting and enhancing water quality;

adapting and responding to water-related environmental conditions, such as seawater ris
precipitation patterns, or gradual.¢hanges in water availability and quality;

P, changing

preparing for foreseeable water-related events, such as flooding and droughts.

Thi
pro
ISO

0.2

The
con
life

5 document is designed. for compatibility with other standards related to sustainab
fection of water resources. It is based on ISO 14002-1 and follows the same approach a
14001 but does not-address every subclause.

Risk-based approach

documentrefers to water-related environmental aspects, environmental impacts, env
ditions,.@nd the associated water-related risks and opportunities, including those
cycleef an organization’s products and services, where appropriate. This documg

e use and
d order as

ronmental
across the
nt enables

orghnizations to address:

actual and potential adverse or beneficial Impacts on water Tesources and aquatic ecosystems,
originating from their activities or their supply chains;

— actual and potential effects on the organization itself, including risks and opportunities related to
the dependency on water.

Potential effects on the organization can include acute and chronic physical threats (e.g. from
extreme events such as the flooding of an organization’s premises, or the accumulation of pollution
in an organization’s water supply) as well as transitional risks and opportunities related to changes
in regulations, technology, the market, or to the organization’s reputation, and opportunities for
contributions to sustainable development from a life cycle perspective.
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The magnitude of water-related risks and opportunities is influenced by various context-related factors
(e.g. climatic, geographical, ecological, socio-economic, water footprint of the organization, applicable
compliance obligations), including:

flooding, and climate change;

impact on, or depends upon;

an organization’s vulnerability to water scarcity, water quality, changes in ecosystem services,

the condition or quality of water bodies or aquatic ecosystems an organization has or can have an

increasing competition for water use or conflict over safe access to water resources in a particular

locati

treatn]
0.3 Holist

An enviror
its activiti
environme
need to be
evaluation
it.

An organiz
the interre
be aware t
adverse im
For examp
compound
groundwat
even more
document

Figure 1 shows how ISO 14001 and the parts of the ISO 14002 series can be applied using a holi

approach.

T‘l;
the copdition of infrastructures, including water supply, distribution systems and wdstew

ent.

[ic approach to the management of water

hter

imental management system according to ISO 14001 requires an organization to evalgate

s, products and services in order to determine its significant envirenmental aspects
ntal conditions affecting the organization, as well as relevant risksyand opportunities
pddressed. This process involves applying a life cycle perspective as part of a comprehen
of the various impacts an organization can have on the environment and how it depend

ation that intends to focus its environmental management efforts on water should recog
lations of water with other environmental mediatand respective ecosystems. It sh
hat the actions it plans and implements to imprevé water quality or availability can ir
pacts on other environmental media like soil and air, or impacts on terrestrial ecosyste
le, aeration basins or ponds used in wastewater treatment can emit volatile org
5 to air, and taking action to enhance biodegradation of trichloroethylene in contaming
er can lead to the formation of intermediates or metabolites such as vinyl chloride that
hazardous in the ecosystem, and to.humans. To avoid such unintended consequences,
bnicourages an organization to takexa’holistic approach when managing water.
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Figure 1 — Interaction between ISO 14001 and the ISO 14002 series

0.4| Using this document to address the environmental topic area of water within an

environmental management system

An prganization can use this document to help determine how best to address the sustainable use and

profection of water resource$ within an environmental management system. This can be related to, for

example:

— |specific commitment(s) in the organization’s environmental policy, e.g. related to pr¢vention of
water pollution{-€fficient use of water, preservation of aquatic ecosystems and related bjodiversity,
or sustainable\use of marine ecosystem services;

— |one or more of its significant environmental aspects or compliance obligations related td water use,
water<conservation, water pollution, aquatic ecosystems and species, ecosystem services, etc.;

— | eompliance with applicable legal requirements and permits;

— commitments related to an organization’s social responsibility;

— specific risks and opportunities that need to be addressed for water-related environmental
conditions or with regard to dependencies on water.

0.5 Case studies

The guidance provided in this document includes four case studies of organizations applying the
ISO 14001 framework to address water-related environmental aspects and environmental impacts,
environmental conditions, and the associated risks and opportunities that need to be addressed.
The organizations in these case studies are fictional, and serve as illustrative examples in diverse
contexts, including different industry sectors known to have water-related environmental aspects and
environmental impacts, and different geographic locations and environmental conditions. These cases

©IS
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are provided to illustrate how this document can be applied, with examples from different settings and
perspectives, and are not intended as models or templates for applying ISO 14001 or this document.

The first of these cases represents a paper mill and is incorporated in the main body of the document,
with examples shown in each clause as appropriate. The other three cases, representing a water
utility, a dairy cooperative, and a chemical manufacturing facility, are provided for further reference in
Annexes A, B and C. Annex D provides clarification on the usage of some concepts and terminology in

this document to enhance user understanding.

0.6 Benefits

The benefifSof applying this document can inciude:

— supportingthe fulfilment of compliance obligations related to water withdrawal, water consumptfion,

water fjuality and public policies;

— enhang¢ing environmental performance and fostering resilient ecosystems- by achieying

enviropmental objectives through the management of water-related environmental aspects;

— protecting the environment through prevention or mitigation of adverse impacts on water resoufces

and ecpsystems;

— preverting and mitigating water-related business risks and levéraging opportunities in| an
organigation’s operations and its supply chain, in response to changing environmental conditiops;

— aligning the environmental management system with the organization’s strategic direction, e.g. to

b

suppofrt specific environmental policy or organizational dgmmitments related to sustainable|use

and prptection of water resources;

— supporting water-related SDGs;

— contributing to compliance with international agreements and conventions related to water as well

as the fransition to a circular economy (reduetion, replacement and reuse of water).

These bengfits can also lead to cost reductiehs, Security of supply and production, better relations yith

relevant interested parties, improved publie-image, or the maintenance of a social “licence to operate”.

”

viii
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Environmental management systems — Guidelines for
using ISO 14001 to address environmental aspects and
conditions within an environmental topic area —

Part 2:

W

Thi
eny|
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Thi
locd

Thd
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und

ISO

For

ISO

aler

Scope

5 document gives general guidelines for organizations seeking ta\address wa
ironmental aspects, environmental impacts, environmental conditionsyand the assoc
opportunities within an environmental management system in accordance with ISO 14(

document addresses issues for environmental management related to water quantity 3

h water-related events such as flooding and droughts. The dg€ument considers the interc
pater with other environmental media and takes a holisti¢“approach to the manageme
to its impacts on ecosystems, ecosystem services, related biodiversity, as well as hum
-being.

5 document is applicable to organizations irrespective of their size, type, financial

Normative references

following documents are refegred to in the text in such a way that some or all of th
Ktitutes requirements of this document. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

14001, Environmental management systems — Requirements with guidance for use

Terms and definitions
the purposesof this document, the terms and definitions given in ISO 14001 and the follo
and [E€&maintain terminology databases for use in standardization at the following addj

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

tion and sector. It is applicable to all types of-ater and considers a life cycle perspectivg.

ter-related
jated risks
01.

nd quality,

h as water withdrawal, efficient use of water, and water discharge, as well as approacles to cope

pbnnections
nt of water
an life and

resources,

Pir content
pplies. For
[s) applies.

ving apply.

esses:

3.1

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

environmental topic area
area of interest or concern for environmental management in an organization in relation to its
surroundings

[SOURCE: ISO 14002-1:2019, 3.1]
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3.2

environmental aspect
element of an organization’s activities or products or services that interacts or can interact with the

environme

nt

Note 1to entry: An environmental aspect can cause (an) environmental impact(s) (3.4). A significant environmental
aspect is one that has or can have one or more significant environmental impact(s).

Note 2 to entry: Significant environmental aspects are determined by the organization applying one or more

criteria.

[SOURCE: [SO4466+264+53221

3.3

environmental condition

state or characteristic of the environment as determined at a certain point in time
[SOURCE: SO 14001:2015, 3.2.3]

3.4

environmental impact

change to|the environment, whether adverse or beneficial, wholly or partially resulting from
organizati¢n’s environmental aspects (3.2)

[SOURCE: ISO 14001:2015, 3.2.4]

3.5

risks and ppportunities

potential a|
[SOURCE: I

3.6

life cycle
consecutiv
generation

Note 1 to entry: The life cycle stages include acquisition of raw materials, design, production, transportat

delivery, us
[SOURCE: I

3.7

water con
portion of
available f

dverse effects (threats) and potential beneficial:€ffects (opportunities)

SO 14001:2015, 3.2.11]

e and interlinked stages of a prodiict (or service) system, from raw material acquisitio
from natural resources to final disposal

e, end-of-life treatment and finfal disposal.

SO 14001:2015, 3.3:3}

sumption
water use.that is neither returned to the original water source after being withdrawn
r reclamation

an

on/

nor

Note 1 to entry: Water consumption refers to water used by an organization.
[SOURCE: ISO 46001:2019, 3.31, modified — Note 1 to entry replaced.]
3.8

ecosystem

dynamic complex of plant, animal and micro-organism communities, and their non-living environment
interacting as a functional entity

EXAMPLE
farmlands.

Deserts, coral reefs, wetlands, rain forests, boreal forests, grasslands, urban parks, cultivated

Note 1 to entry: Ecosystems can be influenced by human activity.

[SOURCE: 1

SO 14008:2019, 3.1.6]
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3.9
ecosystem service
benefit people obtain from ecosystems (3.8)

Note 1 to entry: These are generally distinguished into provisioning, regulating, supporting and cultural
services. Ecosystem services include the provisioning of goods (e.g. food, fuel, raw materials, fibre), regulating
services (e.g. climate regulation, disease control), and non-material benefits (cultural services) (e.g. spiritual or
aesthetic benefits). The supporting services are necessary for the production of all other ecosystem services (e.g.
soil formation, nutrient cycling, water cycling) and are also referred to as “ecosystem functions”.

Note 2 to entry: Ecosystem services are sometimes called “environmental services” or “ecological services”.

[SOPRCE: ISO 14008:2019, 3.2.11]

3.13
leagling indicator
mefric that gives an indication of expected performance

[SOPRCE: I1SO 10014:2021, 3.9]

3.11
lagging indicator
metfric that gives an indication of past performance

[SOPRCE: ISO 10014:2021, 3.10]

4 |Planning actions

4.1 General

An forganization that has an interest in the Sustainable use and protection of water resgurces, has
significant environmental aspects and impacts related to water, or has identified risks and opportunities
that need to be addressed due to effects of changing water-related environmental conditions should
undertake a planning process to détermine appropriate actions. This process includes a cgmmitment
by fhe organization’s leadership,as.well as interested parties where relevant, to address water-related
intgrests and concerns, and shduld involve a review of information and circumstances to:

— |gain an understanding'ef the organization’s context in relation to water;
— |establish baselinesfor water-related environmental performance and conditions.

An prganization-can benefit from taking a broad perspective in this review, considering actfivities that
areconnectedte.the water balance of the organization (i.e. related to water inputs and outpufs), its sites
or ynits and\other environmental aspects such as releases to soil or emissions to air (e.g. particulate
matter, acid rain precursors) that can lead to water pollution.

NOTE [SO 46001:2019, Annex C, provides guidance on preparing a water balance.

4.2 Understanding the organization and its context related to water

4.2.1 Conduct a water-related review

When deciding on appropriate actions, an organization should review and consider its internal and
external issues and circumstances in relation to water use, dependency, vulnerabilities and related
compliance obligations to be addressed in its environmental management system. This consideration
should also include taking a life cycle perspective of an organization’s products and services including
water-related impacts in their supply chain.

Gathering detailed information, including related strategies, objectives, and targets can be useful.

©1S0 2023 - All rights reserved 3
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Important information for a review related to water should include operational and watershed-related
information, and information related to the organization’s environmental aspects and impacts. This
can include, for example:

4.2.2 Reyiew water-related environmental aspects and impacts

When deciding on the appropriate actions, an organization should review the environmental asp
of its activ]ties that can have an;ilmpact on water (use, quality, conditions) and aquatic ecosystems,
identify these that that are significant and that it will address in its environmental management syst
An organifation should.examine the water inputs and outputs from its activities (e.g. using a w
balance chhrt) as well.as its products and services and consider the relevant needs and expectation
its interestled parti€s:

Information related to water inputs and outputs can include:

information related to the watershed, water source or water body, including:

information related to the organization’s operations, including:

current-watersourcesf(e.g-water bodies nrecipitation -groundwater):
\aato) TP ' ™5 77

Ly £ £ £ L. ' £ FRpn pa | Lit
SEeRSstev TCYy OT CCUS Yy STCTITS TUCITAITg CSTIT vv atCT Judalrcrcy aind qudricy,

the quantity of water used (water withdrawn, consumed, lost or neturned to the original w.
sojirce);

chpracteristics of wastewater generated (e.g. the level of treatment, treatment capacity,
effluent quality);

the quality of water required for the organization’s@ctivities;

id¢ntified water-related events or conditions>that can affect the organization (e.g. flo
drpught, threats to water quality, consequences of climate change);

interested parties and their relevant needs or expectations;

specific compliance obligations (e.g. permits, licences, voluntary agreements).

geographic features or characteristics of the site (e.g. drainage, river basin);

the status of water availability, extraction and limits on access to water (e.g. over withdrawal
from water catchment, water conflicts);

lo¢al water sources, river basin and catchment information (e.g. water balance, water quziity,
important water-related areas, other water users, governance framework), considerihgnati
and transboundary situations;

nal

iluations that can lead to over-exploitation of aquatic ecosystems (e.g, ©verfishing, nmass
tofirism, energy production);

hter

and

hdSs,

pCts
and
em.
hter
s of

current water uses (e.g. drinking, cleaning, cooling water, irrigation, industrial process, ingredient
of products), water quality and quantity;

current water reuse, recycling and recirculation;

current water discharges;

— potential conflicts of water users.

Process flow diagrams and water balance charts for the organization, its sites or its units can help
to understand the inputs and outputs of an organization’s activities, and the potential water-related
environmental aspects.

© IS0 2023 - All rights rese
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An organization should also consider its water-related environmental aspects and impacts from all
applicable stages of the life cycle of its products and services, including those resulting from the use of
its products and services. Product-related environmental aspects and impacts are important inputs to

the product design and procurement processes, including use of water in the production ph
as water that is embedded in the product itself.

ase as well

NOTE Water embedded in a product can be determined with a water footprint. This can be important
for companies in sectors such as agriculture, food and beverage, energy, chemicals, pharmaceuticals, medical

devices and cosmetics.

An organization should consider the potential effects originating from the dependency on and

vul nerability to water. 1This can include considerations of:

— |nearby water sources the organization relies on and that are impacted by other organizations using

the same water source, or by environmental conditions;
— |the impact of activities along the supply chain on water resources, if relevant;

— |the impact of water consumption and water pollution on the environnrent including g
terrestrial ecosystems, and local communities.

4.213 Determine risks and opportunities that need to be addréssed

quatic and

Takling into consideration the issues identified as part of thi€)context of the organization (see 4.2),

including water-related environmental conditions, dependencies on water, as well as
obligations, the identified environmental aspects and impacts (see 4.2.2), and the effec
exigting control measures, an organization should determine the water-related risks and op
and) prioritize those to be addressed to achieve theintended outcomes and policy commitr]
environmental management system. This can help,to prevent undesired or unintended imp
environment or effects on the organization itself.

There are many techniques that can be applied for evaluating water-related risks and op
to determine what needs to be addressed- When carrying out the analysis, it can be pruden
intgrnal and external interested parties. They can bring information pertinent to the analy
and| opportunities, and some of the ‘risks and opportunities can also affect them. An organ
benkefit from applying a perspective that takes into account what is important and relevant
for Jts interested parties to détermine how and where to prioritize and focus its response an

Table 1 provides an example of an organization in the paper sector and its priorities for ta
(what needs to be addfessed). Annexes A to C provide additional examples in other sectors.

fompliance
fiveness of
bortunities
hents of its
hets on the

bortunities
F to involve
sis of risks
zation can
(material)
d strategy.

King action
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Table 1 — Organizational context and priorities for taking action —
Example from Salmo Papers

Circumstances and context

What needs to be addressed

(Significant environmental aspects/identified
risks and opportunities for the organization)

Salmo Pape
periodicals

rs (SP) is a manufacturer of graphic paper for
and books that has been in business for over

100 years. The company’s environmental management
system is ISO 14001 certified. SP operates a paper mill

and recycllng F')ri]ify situated onthe caactin Naorthorn

Protection of ecosystems and interests of local
communities including preserving aesthetic
value for recreational purposes.

Wastewater discharge and threats to fresh water

water is so
is governed
habitants, 4
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Europe by ¢ne of the finest salmon rivers in the region.
The river flows into an ocean fjord with a unique aquatic
ecosystem|Both the river and the fjord are areas of
outstanding natural value, and SP has adapted their
operations|to the conditions of the natural environment,
even beforg the enactment of related legislation. Fresh

rced from a system of rivers and lakes that
by the mill with considerations both to local
nd sustaining suitable amounts of freshwater
life downstream.

le surface areas (rooftops, paved surfaces) at
ect rainwater during storm events, and this
charged to the adjacent river. Water from
also used to cool some equipment used in the

es to a wastewater treatment plant, with

tal suspended solids (TSS), biological oxygen
DD), total organic carbon (TOC), and tempera-
ure that the effluent does not have an adverse
quatic life. The regulatory authority has also
requirements for the monitoring and conttol
nter discharge.

of SP expect the facility to comply'with all
htal laws and regulations, and have
environmental policy commitnients to

Er consumption.

quality.

Water consumption due to threats from decreasi

river water availability.

Compliance with legal and other obljgations.

g

424 Es

The organ
aspects, er
its review,

also 6.2.2)

rablish a baseline

ization should establish baselines where appropriate for water-related environme
vironmentalsimpacts and environmental conditions using the information available f
as a reference point for comparison of performance. Baseline references can be abso
or can be pormalized using variables that affect water use, water consumption or water quality
A baseline reference can be adjusted if needed, for example, following major changes
organizatign’Sprocesses, operations, facilities, or equipment that affect water use or consumptio

htal
fom
Jute
see

lT, or

an

major changes in environmental conditions (see 4.2.5).

4.2.5 Manage change

An organization’s environmental aspects, and environmental impacts, its dependencies on water, and
the associated risks and opportunities can change (temporarily or permanently) over time as well
as its priorities for taking action to address them. The evaluation of risks and opportunities should
be reviewed and updated routinely to ensure the environmental management system can achieve
intended outcomes, especially following changes in the context of the organization, major changes
to its processes, or modification and refurbishments to its facilities or equipment. If changes to the
environmental management system are necessary, the change(s) should be planned and implemented
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following the organization’s processes for planning action, and communicated to those affected by the
change(s).

NOTE The following standards and references can be helpful in relation to 4.2:

ISO 14001:2015, Clause A.4, and 1SO 14004:2016, Clause 4, provide additional guidance on the context of the

organization.

ISO 14046 provides principles, requirements and guidance in relation to water footprint assessment, and

ISO/TR 14073 provides illustrative examples on the application of ISO 14046.

1SO014001:2015,A.6.1.2,andISO14004:2016,6.1.2, provide additional guidance on determiningenvironmental

4.3

Wh
and
and
wit
and
and
acti

Wh
5.4.

Figuire 2 illustratesza~decision process for identifying a range of actions within an env
maiﬁ

aspects and impacts.

ISO/TR 14073:2017, Table 7, provides additional guidance on water-related environmental
impacts.

ISO 26000 provides additional guidance on identification and engagement with intenested parti

ISO 31000 and ISO 14004:2016, 6.1, provide additional guidance on risk mahagement. IEC
Annex B, provides additional guidance on risk assessment methods.

ISO 14004:2016, Practical Help Box 11, provides additional examples of-approaches to determi
opportunities that need to be addressed.

[SO 46001:2019, Clause 6, provides additional guidance on watéryeview.

Additional guidance is listed in the Bibliography.

Determine appropriate actions

environmental impacts, environmental cenditions, dependencies on water, and the assoq
opportunities (see 4.2), an organizatign can find it helpful to consider a range of optic
nin its environmental management system, in order to optimize its strategy for water m
minimize potential residual adyetse effects. Actions can be applied singularly, or in co
can include setting environmental objectives, as well as implementing operational contrq
ons related to internal interésted parties, or performance evaluation mechanisms.

bn determining the appropriate actions, the organization can consider the types of ¢
) and a life cycle perspective (see 5.4.3).

agement systém.

hispects and

ES.

31010:2019,

he risks and

bn determining appropriate actions to address the identified water-related environmenftal aspects

iated risks
ns/actions
hnagement
mbination,
Is, support

bntrol (see

ronmental
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Type of action Examples Output
Should this be ( . h .
4 = - Strategic Establish
addressed with an i .
environmental - Operational » environmental
objective? L Tactical objectives objective (5.2)
: J
’ Support Actions (5.3)
/ \ (- Training ) \
Should this be - Competency Establish a
addressed through enhancement (skills personnel
i performance and knowledge) for performance |
! of paronnnnl') pnvsr\nn d"lﬂg "Avynrk L‘.ﬂd"r aul‘ut;\“‘ !
i L the organization’s control |
: Y . - :
| - Awareness raising |
: Should this be - Internal and external Establish :
addressed through reporting >l communication
communication? - Assurance to external solution
. interested parties ’
. J S/
B U R
— T T T T T T T T T T T SN AT T T T A T T o~
- Operational Controls "
whdt / (- Discontinuance (5.4) \
neeqs Should this be - Material elimination dr Establish
tobe addressed with a substitution _ 3 abls
addregsed process or - Process change " fSIgn :
design change? - Technology change solution |
\_- Product change ) |
(- Control devices B :
Should this be \ . |
ad d with - Cofitainment Establish !
aadiesy v - Operating criteria > engineering |
SEEAETe 1 -)Maintenance solution '
controls? - Testi |
\_- Testing ) |
i (- Policies ) |
Should this b - Rules ]
addresse - Procedures -l drElsllt‘la:Etl:‘thll o |
admini ve - Work instructions - luti v
- Emergency solution
L preparedness plans ) /
_.._.._.._.._.._.._]._.._.._.._.._.._..—/ -
) Establish
- itori stablis
Should this be Monitoring :
addressed through - Measurement pertormance
s - Analysis »| evaluation
pevaluation"' - Evaluation solution
- - Internal audit ) (Clause 6)

Figure 2 — Decision tree for planning actions for what needs to be addressed

NOTE

The following standards and references can be helpful in relation to 4.3:

— ISO 31000 and ISO 14004:2016, 6.1, provide additional guidance on risk management. IEC 31010:2019,
Annex B, provides additional guidance on risk assessment methods.

— ISO 14001:2015, A.6.1.4, and ISO 14004:2016, 6.1.4, provide additional guidance on planning action to
address significant environmental aspects, compliance obligations, and environmentally-related risks and
opportunities.

— 1S014004:2016, Table A.1, provides additional examples of planned actions to addressrisks and opportunities.
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— Additional guidance is listed in the Bibliography.

5 Taking action

5.1 General

An organization should plan actions based on the risks and opportunities and what needs to be
addressed, considering the outputs from Clause 4.

Subclauses 5.2 to 5.5 provide guidance on types of action that can be taken. Table 2 provides examples
of pglanning actions to address water-related risks and opportunities in an organizatiomir} the paper
secfor. Annexes A to C provide additional examples in other sectors.
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Table 2 — Planning — Example from Salmo Papers

What needs to be Types of action
addressed _
(Significant g —_ 8
environmental qé ® g g Description of planned actions
aspects/ £ > |2 | E| g
identifiedrisks | SS| 5| 5| &
and 25|25 5| 2
opportunities) |m o QO | & | @&
Protection of X X RP(‘{\O‘I"H71]’10‘ the lmnnrfnn(‘p of nrncpr‘nnu the nmlnhr‘ ecasystems
ecosystem, downstream SP leadershlp decides to set an ob]ectlve to maifitdin
interests of local current (baseline) salmon population levels and species diversity.
communitigs, and SP conducts a study on ecosystem population and diversity to
catchment-evel . ’ . . . 4
. establish the baseline. The study is made in cooperationwwith a
collaboratipn s :
local association for the conservation of nature. The results also
help to identify contaminant and thermal discharge thresholds
that protect the ecosystem.
The SP leadership also decides to conduet'periodic sampling and
evaluation of downstream aquatic organism populations and
diversity. The results of these periodic.evaluations are used to
assess the potential impacts of SP,operations on the downstreain
aquatic ecosystems. Also recognizing the importance of the eco
system to the salmon population, SP leadership decides to monifor
and evaluate the migration'of salmon in the river. The monitorirg
is carried out in cooperation with the local sport fishing club.
Wastewatefr X SP leadership deterimines that a significant environmental
discharge gnd impact on the river can occur from wastewater and cooling watg¢r
threats to ffresh discharges fronpthe SP operations. SP leadership decides that
water quality treatment ofthe SP process wastewater prior to discharge is ne¢d-
ed to addréss this risk of significant environmental impact and fo
ensurethat water contaminant and temperature thresholds are
not éxeéeded.
The-wastewater treatment operational control is established to
remove levels of contaminants that exceed established thresh-
olds for parameters including BOD, TOC and TSS. An operationa
control is also established for cooling water to monitor turbidity
and divert this flow to wastewater treatment in case of threshold
exceedance.
Water X X River water level measurements show a significant negative trepd
consumptign over the last decade which can lead to a reduced amount of watqr
due to threpts available for consumption by SP in the future.
g\?g ‘(}Veactreerasmg Water co_nsumption is ther_efore an 'imp.ortant area of risk for SP
e leadership and they establish an objective to reduce the amountfof
availability] . P
water used per tonne of paper produced. This objective includes
establishing operational controls to reuse river water multiple
times in the paper-making process before discharging to on-site
treatment. Leadership also recognizes that water conservation
is particularly important during periods of low water flow in the
river. More efficient water use also represents an opportunity to
lower costs to the organization for water pumping and treatment
prior to discharge back to the river.
Compliance with X X | X |Inaddition to compliance obligations related to wastewater and
compliance water quality, based on leadership’s environmental policy commit-
obligations ment, operational controls are established to ensure compliance
with the facility’s storm water discharge permit.
The storm water operational controls include procedures for:
10
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What needs to be Types of action
addressed

(Significant
environmental

aspects/

identified risks

and

opportunities)

Environmental
objective
Operational

Control
Performance

Description of planned actions

Support

— periodicinspections of impervious areas for evidence of

contaminants that can pollute storm water run-off from the
facility;

— documented observations of storm waterquality dyiring rain
events for evidence of potential contamination;

— employee training on established gontrols, and competence
evaluation to prevent storm water‘contamination.

5.2

An
wit
risk
objé
Env
and

Environmental objectives

brganization should establish specific and relevant envirofimental objectives that are|consistent
h its environmental policy commitments and the identified/significant environmental aspects and
s and opportunities related to sustainable use and protection of water resources. The env|ronmental
ctives should also be achievable and include related-targets that are measurable and tjme-bound.
ironmental objectives can be strategic, tactical or gperational. Objectives can be achievedl via direct
indirect influence (see the example in Annex A):

Figiire 3 provides an explanation of the differentitypes and levels of environmental objectivies that can

be ¢

stablished.

Strategic @ i
©)
@)

o Forward-thinking objectives that translate
the organization’s broader vision, mission,
values, and environmental commitments into specific,
measurable expectations and results

» Scope: broad, higher level, with longer time frames
for completion (e.g. 2 to 10 years, or ongoing)

\J
\% » Objectives for specific parts of the organization
% (e.g. production, personnel, or facility management)
. consistent with its broader, strategic ambitions
“Tactical 8
» Scope: Specific, lower level, with shorter time frames
for completion, typically one year or less
* Objectives for specific activities or operations of the
organization to support its tactical or strategic ambitions
Operational

» Scope: Specific, lower level, with shorter time frames
for completion, typically one year or less

Figure 3 — Types of environmental objectives

Targets related to the environmental objectives can be qualitative or quantitative, and can involve
absolute or relative targets or measures of performance. An absolute target is not normalized or
measured in relation to the activity, and can be expressed as a desired level, number or state to be
achieved. Performance toward achieving a relative target involves measurement relative to another
measurement, such as establishing a baseline for current or past performance and comparing future

© IS0 2023 - All rights reserved
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performance to the baseline using a relative indicator, or a change in the quantity of water used relative
to units of production.

The environmental objectives should be supported by detailed action plans to enable the organization
to achieve them. They should be monitored by appropriate performance indicators (see 6.2.2). Table 7
in 6.2.2 provides examples for environmental objectives and related performance indicators.

5.3 Support actions

The organization should provide the necessary support in a manner that the organization can achieve
its intendegd-ou 3 3 ving.

— Providing adequate resources to support the implementation of its environmental managenjent
systenp and for carrying out actions to achieve the organization’s environmental objectivesrelgted
to watpr use and protection.

— Deterrnining, developing and maintaining the competence of persons doing~work under |the
organigation’s control to have adequate knowledge, skills and qualifications jinserder to carryfout
work ih accordance with the organization’s environmental objectives.

— Ensuring that persons doing work under the organization’s control have'an awareness of how their
work dan affect water use, water consumption or water quality, ecosyStems, related environmehtal
objectives, impacts of deviating from operational controls, aiid their role in achieving [the
organigation’s environmental objectives.

— Commpnicating and encouraging internal and external dialogue with relevant interested parjties
in reldtion to the management of water use and watep, discharge and related impacts on|the
envir?)[:ment, the status of environmental objectives anid performance indicators. This can include

promofting good practices of pollution preventiontand consumption of water within the Ipcal
commiinity, actions to enhance awareness (externally), participating in roundtables, initiatives or
other programmes aiming at sustainable water;management, and peer and stakeholder engagemient.

— Establ|shing and controlling water-related documented information to ensure that processes and
actionsg are controlled and conducted asS intended, and that the intended outcomes are achieved,

In the context of managing the environmental impact of water use and water consumption, the support
activities cpn also be integrated with the management of other environmental topic areas.

5.4 Operational controls

5.4.1 Gepneral

To reduce yariabilityachieve intended outcomes and enhance performance with regard to sustaingable
use and pijotection*of water resources, including ecosystems, an organization should apply releyant
operational conitrol(s) on the organization’s activities.

Effective uauascuncut of—water—resotureces—r—a—watershed—camr—inchrde coopct attorr—with—other
organizations that rely on the same water sources as well as with interested parties, such as the local
population, local authorities or nature conservation organizations.

5.4.2 Types of control

When planning action (see 4.3), including measures to achieve environmental objectives, the
organization can consider a hierarchy of control approach to minimize its actual and potential adverse
impacts its water use and discharge has on the environment, including water resources and ecosystems,
and to minimize actual and potential adverse effects from dependencies on water. Operational controls
in the upper tiers of the hierarchy aim to address environmental impacts, dependencies and associated
risks and opportunities at the source through elimination or substitution (pollution prevention).
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Alternatively, engineering or administrative control can be applied to address how operations are
implemented.

NOTE

In some contexts, specific controls can be specified in compliance obligations.

These types of pollution prevention approaches and types of control are described as follows:

Elimination: elimination of products, operations or environmental aspects of operations that pose
a threat to the environment, e.g. eliminating the activity, use of water in the process, or the use of

chemicals or materials that can contaminate water in the process.

the process technology with one that recycles and reuses all water in the process,.6r¢o
water or uses less hazardous materials.

Engineering: engineering controls target implementation of operations~amd gener
the use of equipment or technology to control the way an operation is carried out, e.

Cl . » Vv Cl F Cl A Ul ) -. U A Ci Cl
with less hazardous materials in a process to reduce the severity of adverse impacts, €.g

isheries or
.replacing
sumes less

[ly involve
b, applying

technological controls to minimize water consumption or contaminarnt levels in effluent; controls

to detect and isolate environmental impacts; and ground water profection systems.

Administrative: administrative controls include plans, rules,‘procedures, instruction
and inspections that can be used to direct the way people-work or conduct activi
specified requirements or criteria, e.g. applying proceduralcontrols to minimize, detect
environmental impacts.

Co
sup
wol

5.4

In 3
can
in 1
stag
an

relg
the
det
min
Wh

dep
con,

rtrols can be applied individually or in combination,-e.g. administrative controls can

ort engineering controls, to make sure that the engineering controls are consistently 3
king properly.

3 Life cycle perspective

ddition to applying operational cgntrols over the organization’s activities, operation
also be applied with regard to a‘life cycle perspective if relevant. To take a life cycle
hanaging the use and protection-of water resources, an organization should consider tl

s, training
ies within
and isolate

be used to
pplied and

hl controls
erspective
e relevant

res of the life cycle of products that use or discharge water, or that otherwise have or can have

mpact on water resourcés) The organization should identify environmental aspects a
ted to water in those stages over which it has control or influence and incorporate man|
be aspects and impact$ as appropriate into its environmental management system pro
brmine relevant reqlirements, ensure processes are adequately controlled or influenced
imize adverse itripacts).

bn addressing significant water-related environmental aspects and environmentd
endenciés )on water and the associated risks and opportunities, collective action c
sideredover the life cycle of an organization’s products and services.

Tab!

€3 provides examples of applying a life cycle perspective in an organization in the p3

hd impacts
hgement of
Cesses (e.g.
in order to

1 impacts,
hn also be

per sector.

AnnexesATto C provide additional examples in other sectors.

Table 3 — Application of a life cycle perspective — Example from Salmo Papers

SP focuses on post-consumer recycling as end-of-life treatment as part of a life cycle perspective.

The SP paper mill is an important channel for wastepaper that would otherwise be disposed of in a landfill. The
paperboard generated by the paper mill is then reused in many other forms of cardboard packaging and other
similar uses. The fibre in this cardboard can also be recycled many more times back into new fibreboard after
its use in packaging.

Most of the water used in the paper recycling process is itself recycled back to the pulping process and can be
reused many times before it is treated and released back into the environment.
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5.4.4 Emergency preparedness and response

Emergency preparedness and response with regard to water-related environmental conditions such
as floods, drought, supply and discharge disruptions, and impacts on water quality such as spills and
contaminations are also part of good operational control. Organizations should plan for emergency
situations by:

— identifying the potential water-related emergency situations that can have an effect on the
organization and its activities, or adverse impacts on the environment;

— determining risks and opportunities associated with water-related emergency situations as part of
its plafining process (see 4.ZJ;

— identiflying uses of water that can be affected by the water emergencies;

— where|appropriate, establishing a response plan(s) or procedure(s) for addressing the identified
actualpnd potential adverse effects (threats) and reducing the impact of water-related’emergengies,
includi{ng coordination with otherinterested parties such as firstresponders and thelocal emerggncy
plannihg committee;

— atplanned intervals, testing and reviewing the effectiveness of the emergency response plan(s) and
procedure(s).

Extreme weather events, including storms and droughts, are expected to be more likely under clinjate
change. Giyen the high level of uncertainty regarding when and how the effects of climate change and
socio-econpmic factors will manifest in the future, it is challenging for organizations to understand
how watertrelated risks and opportunities can evolve and poteritially affect their operations and supply
chains. Yetlan organization can benefit from considering suelrisks and opportunities and addressing
them in its|emergency preparedness and response planning:

Some exanjples of emergency preparedness and response planning in relation to the use and protecfion
of water resources include:

— implementation of preventive activities-aid controls to mitigate incidents that can have advé¢rse
impacts on groundwater, surface watey, marine water or other aquatic ecosystems, or relgted
adverde effects on the organization, e.g. chemical storage protocols and weekly inspections| for
chemig¢al compatibility; containmeént; monitoring for leak detection and water quality control; pnd
protecfion from rain and runyoffto reduce the risk of spills or releases that can migrate into|the
waterghed;

— implementation of controlsto address water-related consequences that can occur during an incident
or during the incidentTesponse, e.g. following a response protocol to identify and apply containnpent
for stoymwater draindge and run-off pathways during spill response, and capturing water usef to
deconflaminate response personnel and equipment in order to prevent run-off;

— training of emergency response personnel followed by response drills and consultation to engqure
that r¢sponse protocols are adequate, and personnel have the necessary competence to prol:ect
water tesources;

— identification of potential situations that would require external expertise in relation to water
resources or aquatic ecosystems, and including or engaging such expertise as needed in response
protocols.

Table 4 provides examples of emergency preparedness and response actions in an organization in the
paper manufacturing sector. Annexes A to C provide additional examples in other sectors.
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Table 4 — Emergency preparedness and response actions — Example from Salmo Papers

the

During the planning phase of the organization’s environmental management system, the paper mill identified
a significant environmental aspect associated with process upsets that can result in spills of pulp being
delivered into the cooling water for the paper machine, which can lead to contamination in the river. To
address this potential emergency, the paper mill installed a turbidity meter in the cooling water prior to
discharge to the river. When the turbidity of the cooling water exceeded a certain threshold, the water is
automatically diverted to the facility wastewater treatment facility.

The emergency plan also takes into account the potential contamination of the river due to flooding of part of

factory area during heavy stormwater events.
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Table 5 provides examples of identifying and addressing unintended consequences in an of

int

Performance action

prganization can plan performance-related actions to address significant envirfonmen
risks and opportunities. Performance action can include, for example:

monitoring and measurement relative to specific indicators, parameters or,eharacterist

observations or inspections to ensure awareness of current conditions and allow for inte
needed;

analysis, evaluation or auditing to identify water-related trends,

lance on performance indicators and evaluation of performance relative to env
ctives and actions taken to address risks and opportunities is provided in Clause 6.

Unintended consequences of actions taken

Fal aspects

CS;

rvention if

ronmental

organization should be aware that actiops can have unplanned reactions or yinintended

Kequences. All actions taken should be reyiewed in a timely manner with regard t
hges in uses of water, environmental impacts associated with water or other environme
any foreseeable emergency situationsr These unintended consequences can also be d
h respect to groundwater.

organization should address these potential consequences as appropriate, includiy
ded in the environmentaltmanagement system. When unintended consequences od
hecessary for the organization to take further action to correct, remediate, prevent o
erse impacts on the environment or undesired effects on the organization.

e paper sector~Annexes A to C provide additional examples in other sectors.

h resulting
htal media,
blayed, e.g.

ig changes
cur, it can
" eliminate

ganization

Table 5 — Identifying and addressing unintended consequences — Example from Saljo Papers

SP
this

ets attarget to increase recycled paper content as one of its ISO 14001 environmental objectives|
isnet'water related, wastepaper delivered to the paper mill for recycling often must be stored o

While
utside for

ext

pnded periods of time. This results in the scrap paper bales being exposed to rain during the su

mer and

snow during the winter. This results in run-off that can contaminate surface water if not properly managed.

NOTE

©IS

The following other standards and references can be helpful in relation to Clause 5:

ISO 14001:2015, A.6.2, and ISO 14004:2016, 6.2, provide additional guidance on setting environmental

objectives and planning actions to achieve them.

ISO 14001:2015, Clause A.7, and 1SO 14004:2016, Clause 7, provide additional guidance on support actions,

including establishing necessary competence, enhancing awareness and communication.

ISO 14001:2015, Clause A.8, and ISO 14004:2016, Clause 8, provide additional guidance on
operational controls as well as planning for emergency preparedness and response.

identifying

ISO 14040 and ISO 14044 provide principles, requirements and guidelines for life cycle assessment.
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ISO 14006 provides guidance on life cycles perspectives in the design stage within an environmental
management system.

ISO 14046 provides principles, requirements and guidelines related to water footprint assessment of
products, processes and organizations based on life cycle assessment.

ISO 14004:2016, 6.2.4, provides examples of environmental performance indicators.

ISO 14090 offers guidance on adaptation to climate change, which can help organizations with preparedness
for such events. Reference [24] indicates how specific clauses of ISO 14090 can be utilized to support
[SO 14001.

— ISO46(UTprovides guidance for the Use of water efficiency Indicator. (See also the annexes o1 1SU 26001:2019.)
— Additidnal guidance is listed in the Bibliography.

6 Evaluating the effectiveness of actions

6.1 General

An organifation should evaluate if and to what extent the actions taken relatéd to water withdrapal,
water use pnd water quality as well as the use of aquatic ecosystems are-effective. This can include
evaluating|effectiveness in the following areas:

— improying environmental performance and achieving environmental objectives;

— fulfilling compliance obligations;

— addregsing identified water-related risks and opportuhities.

In additior] to evaluating effectiveness, an organizatigd can also evaluate the cost-efficiency and|the

cost-saving
6.2 Mon

6.2.1 Ge|

An organif

s related to the actions taken.
itoring, measurement and analysis

neral

ation can obtain the necessary information to evaluate the effectiveness of actions taken

from monitoring, measurement ahd data analysis. Methods can include sampling, observation

auditing te
withdrawa3

chniques applied«\t@’assess aquatic system conditions, as well as an organization’s w
1, use, treatmentand discharge or related management processes.

fation shoulddecide on what needs to be monitored or measured, and when, who car

An organif
out the m

nitoring‘activities, which methods are applied, what data quality is necessary and how

data are td be analysed to support the evaluation. Monitoring, measurement and analysis should t
into accoupt feedback from interested parties, including the information needs and expectation

intended

and
hter

ries
the
ake
s of

ers (e.g. operational management, strategic management, and other internal and exte

rnal

interested

parties). This can include reporting of the results.

Monitoring programmes can also consider the dynamic complexity of the problem at hand, including
the possibility of delayed unintended consequences of actions. This can be a factor in the effects on
groundwater resources in particular, but also applies to the complex effects on integrated resources,
such as soil, water and biodiversity.

Table 6 provides examples of monitoring, measurement and analysis based on the information required
by interested parties, in an organization in the paper sector. Annexes A to C provide additional examples
in other sectors.

16
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Table 6 — Monitoring, measurement and analysis — Example from Salmo Papers

Interested party Information Monitoring, measurement Frequency
needs/expectations and analysis actions
Local community, local |Confidence that the SP Periodic evaluations, including: Twice annually,
association for the operations do not have an — benthic sampling spring, and
conservation of nature |adverse impact on the autumn (fall)
and sport fishing club  |downstream aquatic — aquatic plant surveys
ecosyst(_em (fish . . — fish population surveys
populations and diversity)

— species diversity surveys
Regional Wastewater samplingand  |Monitoring and measurement of:
_ _latory au_thorlty analys_ls that c'lemonstrates — daily flow rates Twiceddily
issyling permits for compliance with regulatory
wagtewater discharge |permit limits — TOC, temperature Continugus

— BOD, TSS Weekly

— cooling water turbidity Continugus
Lodal regulatory Evidence of control of Inspections during dry.conditions |Weekly
authgrlty with stormwater Observations duringrdain events During rjin events,
requirements to bi-annuglly
control stormwater o \ )
disgharge to surface Monitoring effectiveness of As appligable
waters corrective actions taken

6.2

Evalluating the effectiveness of actions involves egmparison of the current situation or

the
in 4
pro
org
Apy
diff]

per
exa
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bress against relevant, fundamental indicators of performance, or key performance
(KH[s). An organization can also apply a KPFto identify trends, or to benchmark internally or
hnizations.

erent levels of the organization (e.g. site, system, process, facility) and refer to differen

2 Indicators of performance

original or baseline state, or with the desired or intended state, such as with a targe
n environmental objective. To enable thiss€emparison, an organization should identify

lying KPIs can provide useful information for decision-making or reporting. KPIs can bg

ods (e.g. real-time, quarterly, yearly). KPIs can involve simple or complex measure
ple:

simple, absolute measures of the characteristics of environmental aspects, environmental
or relevant management processes, independent of other factors;

relative measurements that express or normalize one factor in relation to another;
compasite measurements in the form of an index or scale that incorporates multiple fact

)mprehenswe set of laggmg and leading indicators can be useful for evaluating perf

state with
t specified
and track
indicators
with other

applied at
L reporting
ments, for

conditions

ors.

rmance at

op
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Lagging indicators focus on outcomes and represent results of an organization’s activities, e.g. water
withdrawal rates or effluent water quality. These offer important system feedback for continual

improvement after the fact, but typically cannot be influenced or changed in real time.

Leading indicators are more input-oriented, focusing on in-process elements of the environmental
management system that can be influenced more proactively to improve outcomes, e.g. the number

of employees with competency in water conservation or pollution prevention.

KPIs should be selected to allow for comparison of performance over time, in relation to the established
environmental objectives and related targets. Baseline performance can be used as a reference point
for this comparison. Since organizations are not always able to influence all the variables related to
performance, they can sometimes need to take appropriate action to allow for this comparison (e.g.

© IS0 2023 - All rights reserved
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normalizing performance metrics to units of production, or consideration of variables such as seasonal
changes that can affect water use).

Table 7 provides examples of environmental objectives and corresponding performance indicators for
an organization in the paper sector. Annexes A to C provide additional examples in other sectors.

Table 7 — Environmental objectives and performance indicators — Example from
Salmo Papers

Environmental objective Performance indicators (leading and lagging)

i 7 P L Lia alia oo SDoclnG ol dom-afctuada b Lo calio H abifiad for oot
Maintain cyrrent{baselnelsatmeon—rhagsins-Completionof study-with-baselnesidentifiedforaquatic
population|levels and species species population, richness and diversity in the downstream aquati¢
diversity. ecosystem.

Quantities and types of fish (monitored annually), including;

— number of salmon migrating upstream;

— richness and diversity: total number of species|ii-the community;
Water quality: contaminant levels and cooling water temperature.

Leading: The baseline setting will determiné-the leading indicator(s)
for future monitoring,.

Reduce water consumption by 10 % |Leading: Concentration of TSS in procé€ss water (to enable re-use).
over the neft year by re-use of water
in the papef production process
compared fo last year’s baseline.

Lagging: Litres of wastewater discharged per tonne of paperboard
produced.

NOTE The following other standards and references can be helpful in relation to Clause 6:

— 1SO 1401:2015, Clause A.9, and ISO 14004:2016 Clausg*9, provide additional guidance on performgnce
evaluatlion, including monitoring measurement, analysi§’and evaluation.

— ISO 14P07 provides additional guidelines for determining environmental costs and benefits inclufling
guidanfe on cost efficiency and cost savings.

— ISO 1408 specifies the methodology fer) monetary valuation of environmental impacts and related
enviropmental aspects.

— ISO 14031 provides guidelines,for/ environmental performance evaluation and examples of KPIp. It
differentiates between environmental condition indicators and environmental performance indicators.
Enviropmental performance.indicators can relate to management or operational performance.

— 1SO0 46001 provides guidafice on increasing water efficiency and the use of alternative water sources.
— IS0 14(Q33 provides.information on quantitative environmental information.

— Additidnal guidance is listed in the Bibliography.

7 Improvement

Based on the evaluation results (see Clause 6), an organization should address gaps in the effectiveness
of the actions taken, and any identified nonconformities, including their causes, requiring corrections
and corrective actions. It should determine opportunities for improvement and implement the
necessary actions to achieve its water-related intended outcomes. Opportunities for improvement are
not necessarily limited to the management of water, and can also be related to environmental impacts
on soil, air, biodiversity and other resources.

Actions to address opportunities for improvement can include, for example:

— engaging with other organizations for lessons learned and experience gained relative to sustainable
use and protection of water resources;
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— building on its success relative to sustainable use and protection of water resources to address
other environmental topic areas;

— periodically reviewing its context and strategy (see 4.1 and 4.2.1), and risks and opportunities
(see 4.2.3) to identify emerging needs, expectations or concerns that should be addressed in the
environmental management system.

Table 8 provides examples of improvement efforts for an organization in the paper sector. Annexes A
to C provide additional examples in other sectors.

Table 8 — Improvement efforts — Example from Salmo Papers

Bagded on the results of the environmental management system, SP reduced the amount of watef dis¢harged
perjtonne produced by 54 %.

Baded on the observation of storm water contamination from outside bale storage, the organization

implemented a project to eliminate outside storage of bales by placing a roof to cover the temporary|bale
stolage area.
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Annex A
(informative)

Example of a public water utility — Ames Community Water
system

The examy]le given in this annex is in the form of a case study of a fictional public water utility,-Ajnes
Community Water (ACW). The case provides a set of example objectives and actions (see Tables|A.1
to A.8) thdt can be taken in a particular context, to illustrate an organization’s use of 1S@y1400] to
address water-related environmental aspects, environmental impacts and environmentdl conditipns,
dependencjies on water, and the associated risks and opportunities in water production and distributjion.

Table A.1 — Organizational context and priorities for taking action

What needs to’be-addressed

Circumstances and context (Significant environmental aspects and identifigd

risks/opportunities for the organization)

ACW is a srhall public water utility that provides Water resource use\and availability.
drinking whter for 3 000 residents in drought-prone
Ames Valley in the United States. ACW'’s source is the
Central Hills Aquifer, which also provides irrigation

for over 2 mpillion acres of farmland. Threats to'the integrity and safety of water distribugion
system, i.e. potential for disruption or contamination
of water supply due to soil conditions, aging equipment
and'infrastructure.

Threats to the integrity and viability of the water sup-
ply from salination and aquifer drawdown conditiong.

ACW has a ptrong commitment to preserving the
integrity of its water supply, and to protecting public
health, but[faces challenges due to aging equip-

ment and ipfrastructure, as well as environmental Opportunities to enhance consumer confidence.
conditions.|The organization has traditionally had
relatively ihformal operations, but the generalman-
ager believgs the rigor and structure of a formalized
environmeptal management system can hélp them to
be more prpactive in dealing with the challenges they
face.
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Table A.2 — Planning action — Example from Ames Community Water system

What needs to be Type of action
addressed
fo | — |8
(Significant g 2| & = o )
environmental =9 | & = o Description of planned actions
aspects/identified | £ .5 E S8l g
risks and E e 2 = E =
opportunities) 28| o8 | & 7
Use of water resources X X |ACW decides to establish a formal objective to reduce
water resonrce use In orderto achieve this they p]an
to promote water conservation in the region thijjough
consumer education and by establishing a-+ebate pro-
gramme for consumers that rewards private holiseholds
for installation of low-flow toilets and implemerntation of
“water-smart” landscaping, e.g. evdpdtranspiration and
infiltration of water by gardeningjgreen roofs and grass
paving blocks.
Thieats to the integrity X X ACW wants to be able to take action to prevent loss of
of the water supply integrity of the water supply, and decides to implement
from salination and a monitoring programmé, including standard operating
aqyifer drawdown procedures that establish operating criteria and methods
corjditions for periodic monitoring of:
— depth tegroundwater throughout the aquifer, to
balanee. residential and agricultural water fise;
— salinity in the aquifer, to detect increasing levels of
saltwater intrusion.
Thieats to the integrity| X X X |ACW decides to set a formal objective to establish a
and safety of water distribution system replacement programme, irjclud-
distribution equipment ing inspection of distribution pipeline over a thijee-year
and infrastructure period and replacement of any deteriorating or lamaged
sections. They also develop standard operating procedures
for management of change within the system tolensure
that changes in materials of construction are evpluated for
compatibility with the water supply prior to intfoduction
into the distribution system.

X X |ACW is also concerned about cybersecurity and|potential
effects on infrastructure and the local community, and
decides that it needs to take action to raise awafeness
among employees and let them know what to dd in the
case of a cyberattack. ACW also develops a resppnse
protocol in the case that its system is compromilsed.

Opportunities.to X X X |Public health concerns can harm ACW'’s reputatjon. ACW

enllance consumer decides to communicate externally with consumers

corffidénce through an annual newsletter that addresses t}‘;k quality
of the water supplied to residential customers afg well as
what the utility is doing to ensure a safe and sustainable
water supply. ACW already has a compliance obligation
to report on the quality of water it distributes, but wants
to go a step further to communicate on the safety of the
water supplied and the sustainability of the aquifer.
ACW also has a system for continuously monitoring the
quality of water in its distribution system and has emer-
gency plans to distribute safe water in cases where water
quality in the system is compromised.

© IS0 2023 - All rights reserved
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Table A.3 — Application of a life cycle perspective — Example from Ames
Community Water system

and implem

ACW recognizes that water consumption in the community can have an adverse impact on environmental
conditions and water availability, and focuses on the use stage of the life-cycle of its product. ACW implements
a consumer education programme to raise awareness related to water conservation, and encourage consumers
to conserve through an incentive programme, which offers rebates to consumers who install low-flow toilets

ent “water-smart” landscaping.

Table A.4 — Emergency preparedness and response actions — Example from Ames

Community Water syvstem

ACW comn
in the case
and condud

ical equipni
in the case

unicates with employees on cybersecurity-related risks, and trains them on response procedure
pf a cyberattack. ACW also develops a response protocol in the case that its system is compromis
ts an annual drill to test response capabilities and improve them where needed. ACW has.identif]
a list of critfical equipment, and maintains a backup inventory to avoid disruption of service in the«case of crit-
ent failure or damage. ACW established and regularly tests a back-up generator to{provide powe
pf a power grid failure. ACW also has a system for continuously monitoring the quality of water i

S
ed,
ed

its distribufion system and has emergency plans to distribute safe water in cases where water quality in thd
system is cpmpromised.
Table A.5 — Identifying and addressing unintended consequencesy— Example from Ameg

Community Water system

ACW adds

the envirorj
the pipes W
containme

not think tI

hemicals to the water supply to make it safe to drink. The chemicals are transported via an

undergroupd conveyance system, and ACW installs double-walled pipinig as a control to prevent release intd
ment. The use of the double-walled piping has an unintended consequence, which is when one of
as damaged, the chemical solution gradually filled the'space between the primary and secondary

t pipes, overflowed the system, and caused a spill, Sitice the piping was double walled, ACW did
ere was a need for monitoring or additional containment.

Table A.6 — Monitoring, measurement and analysis — Example from Ames

Community Water system

Interesked part Information Monitoring, measurement Frequenc
party needs/expectations and analysis actions q y

Regulatory Assurance of water availa- |Depth to groundwater Daily

authorities bility, balance of residential |throughout the aquifer

lfocal community, and agricultural water use Salinity in the aquifer

armers

Regulatorylauthorities, |Assurance of system Inspection of distribution 10 % of pipeline per

local commjunity intégrity, condition of pipeline month until complgte
pipeline Monitoring of water quality Continuously
Assurance of water quality
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Table A.7 — Environmental objectives and performance indicators — Example from Ames
Community Water system

Environmental objective

Performance indicators
(leading and lagging)

Reduce residential water use by 10 % each year for the
next five years (compared to previous year). This will
be achieved by implementing consumer education and
rebate programmes for the Central Valley region by
the end of year one.

NOEE-Due-to-climatefluctuationsandintermittent

Leading: Per cent completion for programme
implementation; number of individuals that have
applied for the rebates.

Lagging: Reduction in average daily usage for
residential water (litres per capita/day); water

avtraction rato in cubic motore nor vgoar
| J

drdughts that can lead to increased agricultural use of
water, a per cent reduction target for all water use is
notf{practical.

Reduce water losses by 50 % over the next three years,
by ¢stablishing an infrastructure and equipment
repllacement programme to reduce water loss in the
disfribution systems. This includes inspection of all
pipElines in the first year, and scheduled replacement
of deteriorating or damaged sections in years two and
three.

Leading: Per cent completion ofpip€line inspection
across the system; per cent campletion of rgplacement
according to the schedule.

Lagging: Per cent of waterlost through leakpge;
reduction in the number of supply interruptfion

incidents; reductions4n water-extraction rafte.

Table A.8 — Improvement efforts — Example from@Ames Community Water system

As
intg
recpive overflow.

hoted in Table A.5, ACW identified an opportunity for impravement to its conveyance system to
rstitial space to ensure that the double wall does not lead\to leakage, and installed a containme

:Ttonitor the
system to

© IS0 2023 - All rights reserved

23


https://standardsiso.com/api/?name=d84c76364e0ecc82863d471c4702c001

ISO 14002-2:2023(E)

Annex B
(informative)

Example of a dairy cooperative — Pavitra Dairy Ltd.

The example given in this annex is in the form of a case study of a f1ct10na1 dalry cooperatlve Pav1tra

Dairy Ltd
can be tak
related en
risks and o

b in a partlcular context to 1llustrate an orgamzatlons use of ISO 14001 to address wa
Fironmental aspects, impacts and conditions, dependencies on water, and the a§sociz
pportunities in the food and agricultural sectors.

Table B.1 — Organizational context and priorities for taking actien

Circumstances and context

What needs to be addressed

(Significant environmental-aspects and identif
risks/opportunities‘for the organization)

ed

PDLisada

ry cooperative that represents over

3 million
north-wes
75 years, a
largest pro
The organi
quality mil
degradatio
ISO 14001.

The region
outside of 4
of the regid
resources i
and the agi
improve it
with memb
quality.

PDL uses W
as well as f
products aj

in wastewd
off from far
which can §
eutrophica

rn India. PDL has been in business for over
d helped to make India one of the world’s
Hucers of packaged milk and milk products.
yation is committed to providing the highest
k products while preventing environmental
n, and was an early adopter of ISO 9001 and

H;Fk producers in the Neva River basin in

is dry most of the year, and water is scarce
he monsoon season. The Neva is the lifeline
n, and protection of the river and estudrine
5 critical for biodiversity, human héalth,
icultural industry. PDL seeks tq continually
water management practicesyand works
er farms to reduce waste and protect water

ater for cleaning containers and equipment,
br treating animalwaste. In addition, milk
e pasteurized uSing ultra-high temperature

(UHT) steam. Detergents,/BOD and suspended solids

ter can pose@-threat to water quality. Run-
mland canh.contain manure and ammonia,
ffectwater quality and lead to

ior in'the river and estuarine systems.

Wastewater discharge ‘and run-off that can pollute
groundwater and/or‘river water.

Compliance withlegal requirements for water
discharge.

Accessibility of clean water for milk production angl

processing.

Megeting customer expectations for product quality.

Enhancing environmental management practices i
farms in the supply chain.

=}
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Table B.2 — Planning action — Example from Pavitra Dairy Ltd

What needs to be Type of action Description of planned actions
addressed }
S0 | = 3
(Significant °E-’ 2 s £
environmental SS| S<|E| ¢
as : Py °c=| ®© = | o
pects/identified ES| BE 8| &
risks and 52 2= | 5| &
s S =) ] =
opportunities) Mo | OO0 | A | @»
Wastewater discharge X X | X |Production plant wastewater is treated using ultrafiltra-
thatcan affect river water tion to remove salids and BOD priorto discharge, to meet
qudlity legal requirements and protect water quality,Pperators
. . must complete extensive training and perforn] treat-
Corppliance with legal : ; o
. ment, equipment maintenance, and effluént menitoring
requirements .
and measurement according to the wastewatef treat-
ment manual.
To reduce the risk of thermal,pollution from UHT
processes, the temperaturetof the non-contact|cooling is
monitored and appropridte actions are taken hefore it
can be discharged. PDL+galso exploring oppoiftunities to
recover excess heat;
Megting customer X X | X |PDL maintains ljgh’standards for cleanliness and
expectations for hygiene, and €stablishes operational control pfocedures
praduct quality for production’and wastewater treatment operations,
as well as\guality assurance monitoring of the product
before’and after processing. To ensure the profection of
watérresources, milk producers and dairy personnel are
trained on operational controls. Laboratory equipment
is calibrated regularly, and preventive mainte:tance is
scheduled and completed by competent personnel.
X |PDL publishes an annual report on its performpnce, and
this is made available to customers on its webjgite.
Acdessibility of clean water X X PDL implements water efficiency measures anfl controls
for milk production across its operations, and has implemented wdter
reclamation in its production plant for cleaning water.
PDL has established a procedure for monitorirlg water
efficiency.
Agtficultural run-off that X X X Water is collected and treated to remove ammpnia at
car pollute groundwater farms with concentrated animal feeding operdtions
and river water (CAFOs), following established procedures. PDL has
. . also set an objective to introduce modernized |iners for
Enhancing environmental :
R manure lagoons over the next year, along with|lagoon
mapagementpractices in ) o7 ¢ :
. . management practices, monitoring and inspections.
farms in thesupply chain
X X | X |PDL works with producers to develop lagoon
management procedures and monitoring and
inspection protocols, and provides training for workers.

Table B.3 — Application of a life cycle perspective — Example from Pavitra Dairy Ltd.

Animal feeding operations can be a major source of environmental degradation, especially in relation to
manure storage. Nitrate pollution from producer farms in the supply chain has been one of the greatest chal-
lenges for PDL in its efforts to protect water quality in the Neva River basin. Recognizing this, PDL engages
with producers in the cooperative to implement best management practices for manure, and regularly mon-
itors nitrate levels in the river. PDL works with producers to establish operating criteria, train employees on
operational controls, and implement monitoring and inspection protocols for manure management.

© IS0 2023 - All rights reserved
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Table B.4 — Emergency preparedness and response actions — Example from Pavitra Dairy Ltd.

PDL identified power failure in its processing and treatment facilities as an emergency situation that can result
in adverse effects on product quality, product waste, and release of pollutants to groundwater and surface
water. In order to prepare for and be able to respond to such a situation, PDL installed an emergency backup
power system, and developed emergency response procedures for operating the backup system. The backup
generators are regularly started and operated to ensure that they will start when needed. Employees at the
facility also conduct drills and coordinate efforts with the local power utility at least annually to ensure they
are prepared in the case of an actual emergency. This ensures that product quality can be maintained and
environmental impacts are adequately controlled.

Tabjfle B.5 — Identifying and addressing unintended consequences — Example from
Pavitra Dairy Ltd.

In its effort
ized liners
the change
from the ot
ammonia t
emissions g
some of thd

s to protect water quality in the river basin, PDL took action with its producers to install' modern
for manure lagoons. This controlled the nitrogen released to the soil and groundwateryhowever,
in storage practices did not account for interactions of the nitrogen cycle. The diversion of nitrogen
her pathways resulted in an unintended increase in volatilization and emissions efnitrogen and

the air. After discovering this, PDL provided farmers with floating covers for'tlie lagoons to control
nd minimize air pollution. PDL is considering the feasibility of incorporatifigjanaerobic digesterd at

larger farms to capture methane and convert it to biofuel that can be usedon the farms.

Table

B.6 — Monitoring, measurement and analysis — Example from Pavitra Dairy Ltd.

Interes

fed party

Information
needs/expectations

Monitoring, measurement
and analysis actions

Frequency

Regulatory]
farmers, lo
communiti

authorities,
ral
S

Assurance of water quality
in the Neva river and
estuarine areas

Monitoring;and measurement
of solids;dBOD and tempera-
ture of\wastewater treatment
discharge; measurement of
nitrates in groundwater and
surface water downgradient of
manure lagoons.

Inspection of lagoon systems.

Daily
Weekly

Consumers

Farmers, re

gulators

Assurance of produict
quality

Monitoring and measurement
of milk product characteristics
for microbiological quality
assurance at processing plant
intake, as well as after
processing.

Daily/continuous

On-farm monitoring of somatic
cell count to detect mastitis and
potential for microbial
contamination.

Daily

Assurance of access to clean
water for milk production;

monitorinag ofwater use (hor
o A o

Daily

unit), including water used in
washing equipment to identify
opportunities to reduce use of
water.
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Table B.7 — Environmental objectives and performance indicators — Example from Pavitra
Dairy Ltd.

Environmental objective

Performance indicators
(leading and lagging)

Reduce phosphates and nitrates in farm run-off by

90 % by the third quarter of next year. This involves
the use of manure as agricultural land topdressing
and creating manure lagoons for later use of the
manure. Land application practices can be improved to
apply manure away from river banks and through the

Leading: Per cent completion of liner installations and
the number of workers trained on the safe land
application practices; per cent implementation of
procedures and protocols.

Lagging: Reduced concentration of phosphorus and

total nitragenin tho Nova Rivaor
o

construction of manure lagoons, installing liners for
mahure lagoons, and sustainable lagoon management.
Wolk with producers to develop lagoon management
procedures and monitoring and inspection protocols.
Tralin workers on safe land application practices,
procedures and protocols.

Table B.8 — Improvement efforts — Example from Pavitra Dairy Ltd.
Evgn with enhanced manure management practices in place, nutrients that can have an adverse impjact on
water quality are still present in farm run-off due to the use of manure as a fertilizer on farm fields. PDL plans
to ihvestigate and test feed management options to reduce the amgunt of nutrients in animal waste,|including
phdse feeding that adjusts feed to animal needs and age, and amino acid supplements. PDL will also |nvestigate
optiions for the use of liquid manure and other fertilizers to aveid excess of nitrogen compounds and
sufsequent contamination of surface waters and groundwater:
©1S0 2023 - All rights reserved 27


https://standardsiso.com/api/?name=d84c76364e0ecc82863d471c4702c001

	Foreword 
	Introduction 
	1 Scope 
	2 Normative references 
	3 Terms and definitions 
	4 Planning actions 
	4.1 General 
	4.2 Understanding the organization and its context related to water 
	4.2.1 Conduct a water-related review 
	4.2.2 Review water-related environmental aspects and impacts 
	4.2.3 Determine risks and opportunities that need to be addressed 
	4.2.4 Establish a baseline 
	4.2.5 Manage change 

	4.3 Determine appropriate actions 

	5 Taking action 
	5.1 General 
	5.2 Environmental objectives 
	5.3 Support actions 
	5.4 Operational controls 
	5.4.1 General 
	5.4.2 Types of control 
	5.4.3 Life cycle perspective 
	5.4.4 Emergency preparedness and response 

	5.5 Performance action 
	5.6 Unintended consequences of actions taken 

	6 Evaluating the effectiveness of actions 
	6.1 General 
	6.2 Monitoring, measurement and analysis 
	6.2.1 General 
	6.2.2 Indicators of performance 


	7 Improvement 
	Annex A (informative)  Example of a public water utility — Ames Community Water system 
	Annex B (informative)  Example of a dairy cooperative — Pavitra Dairy Ltd. 
	Annex C (informative)  Example of a chemical facility — AB Chemical 
	Annex D (informative)  Clarification of concepts 
	Bibliography 

