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Legal Liability 
 
This document, designed to promote sustainability reporting, has been developed through 
a unique multi-stakeholder consultative process involving representatives of reporters and 
report-users from around the world. While the GRI Board and Secretariat encourage use 
of the GRI Guidelines by all corporations and organisations, the preparation and 
publication of reports based fully or partially on the GRI Guidelines is the full 
responsibility of those producing them. Neither the GRI Board of Directors nor Stichting 
Global Reporting Initiative can assume responsibility for any consequences or damages 
resulting directly or indirectly, from the use of the GRI Guidelines in the preparation of 
reports or the use of reports based on the GRI Guidelines. 
 
Contact 
 
For any questions or comments about this supplement and its use as part of the GRI 
reporting framework, please contact: 
 
GRI Secretariat 
Phone: +31(0)20 531 00 00 
E-mail: guidelines@globalreporting.org  
Web: www.globalreporting.org 
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Preface 
 
The GRI is pleased to release the pilot version of the Water Protocol. This document is 
intended to clarify the measurement expectations for the individual water performance 
indicators in Section 5 of Part C of the GRI 2002 Sustainability Reporting Guidelines.  
 
Protocols provide definitions and clarifications of the terms, concepts, and expectations 
embedded in the indicators. Through the protocols, GRI aims to achieve a greater degree 
of consistency and comparability in reported information. The protocols are meant to 
serve as a tool for both reporting organisations and report users.  
 
Over time, we believe that most of the GRI performance indicators will require a 
protocol. The expectation is that these protocols will mostly be organised based on 
aspects (e.g., energy, child labour, conditions of work), and a single protocol will likely 
cover several indicators. Once protocols reach a suitable level of maturity based on 
drafting, pilot testing, review, and revision, reporters will be expected to use the protocols 
when preparing reports "in accordance" with the GRI Guidelines. 
 
The Water Protocol was released in draft form in May 2002. Based on comments 
received during a public review period, improvements have been made to the Protocol.  
 
In keeping with the due process structure for GRI documents approved by the GRI Board 
of Directors, this protocol is being released as a pilot version. Under GRI due process, 
documents under preparation by working groups are first released as exposure drafts for 
consultation and testing. Next, when the document has reached an advanced state of 
maturity (typically following several months of exposure drafts, consultation, and 
testing), the document is reviewed for release as a pilot version. Such a release signifies 
that a document has passed a serious review of its technical merits (both the content and 
the process of development), and is ready for use by organisations.  
 
Following release of a pilot, the GRI will establish a structured feedback process under 
the supervision of its Technical Advisory Council to capture the new learning that 
emerges through actual use. This process will engage report makers and users to monitor 
the reaction in the marketplace as the protocol receives active use. The early experiences 
in using pilot versions will provide invaluable feedback on the effective and practical 
integration of the family of GRI documents. At the end of the structured feedback 
process, the Technical Advisory Council will present its recommendations to the GRI 
Board of Directors and the protocol will be released in its final version. GRI anticipates 
that this process will extend into 2004. 
 
This due process is based on common practices used for setting other international 
standards, and reflects the basic steps that have been applied to the development of the 
GRI Guidelines since 1999. It should be noted, however, that even “final” versions will 
continue to follow the cycle of review, testing, and improvement that is required of all 
GRI documents, including the Guidelines. At the same time, GRI recognises the need for 
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stability and predictability in such products and will ensure that these objectives are 
properly balanced with innovation. 
 
GRI strongly encourages the uptake and use of this pilot protocol. Learning by doing has 
been the key force driving continued improvement in the GRI reporting framework, and 
the protocols will be no exception.  
 
The GRI expresses its deep appreciation to all the stakeholders who participated in the 
development of this protocol.  
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Introduction 
In August 2002, the Global Reporting Initiative issued its second Sustainability Reporting 
Guidelines. The Guidelines represent an essential step in developing a commonly 
accepted framework for reporting on economic, environmental, and social performance at 
the organisational level. In addition to the task of identifying appropriate performance 
indicators, GRI is also developing technical protocols to ensure consistent and 
harmonised approaches to indicator measurement. This document represents a pilot 
version of a technical protocol for environmental indicators related to water.  
 
Water use is an important sustainability issue at the local, regional, and global levels. 
Providing a critical link between society and nature, water is essential for all varieties of 
life and ecosystem health. It is also used in all varieties of business, agricultural, and 
domestic activity. Yet fresh water is a limited resource. Only about 2.5 percent of the 
finite supply of global water is fresh, most of which is frozen in glaciers and ice caps, or 
too remote for human use. The amount of water lost to flooding further reduces the 
amount of fresh water reliably available to the world’s populations and ecosystems.   
 
There is also significant geographic variation in the supply of fresh water. In some 
regions of the world, river basins and aquifers provide a plentiful supply, able to meet the 
needs of most, if not all, users. In these regions, water quality and associated relationships 
to human and ecosystem health are the primary concern. In other regions, encompassing 
approximately one third of the world’s population, fresh water is scarcer and concern is 
for both water supply and quality. In arid regions of the world, water scarcity is 
exacerbated by the gradual exhaustion and degradation of groundwater supplies and the 
negative impacts of poorly managed water use, such as the use of irrigation practices that 
cause the build-up of salts in soils.   
 
Meanwhile, water use continues to increase around the world to support rapidly growing 
economies and populations. In many regions, increases have occurred unmonitored. In 
order to balance the competing claims on the earth’s finite freshwater resources, water 
use must be viewed in a multi-dimensional framework that considers all users’ water 
withdrawals, discharges, recycling and re-use practices, as well as the environmental 
context of these activities.   
 
This document will continue to undergo further revisions in the future, and is the first 
step in a longer-term process of developing protocols for all the indicators within the GRI 
framework. This document supports the measurement of indicators: EN5, EN12, EN20, 
EN21, EN22, and EN32. 
 
 
A Framework for Water Indicators  
The framework for water indicators was based on certain concepts related to the purpose 
of water performance indicators. First, indefinite access to water supplies requires 
ensuring that the amount withdrawn from a source does not exceed the environment’s 
capacity to renew that quantity. Also, when returning water to the natural environment, 
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the water should not contain pollutants at levels that impair other human or ecosystem 
uses. Organisations should consider both aspects of water use in their reporting. In 
addition, because the quality and availability of fresh water is a global, local, and regional 
concern, organisations that operate multiple facilities should be prepared for stakeholder 
requests to report on water use at the organisational level, whether their facilities are 
located within a single watershed or around the world.  
 
A comprehensive evaluation of water use therefore requires looking at the context of use 
in the natural water system. Any withdrawal from a water source, whether an ocean, 
river, lake, wetland, or aquifer, will have impacts on other users of that water and 
surrounding ecosystems. Similarly, any discharge of water by an organisation to 
receiving waters will also have impacts that will be determined both by quantity and 
quality of that discharge. This flow of water to and from the environment and an 
indication of possible impacts are illustrated in Figure 1 below. Note in the diagram that 
an additional source of water can be treated effluent (“recycled source”) from a source 
external to the reporting organisation.  
 
The use of water within an organisation determines the level of withdrawals from 
available water sources, as well as the quantity and quality of the discharge to receiving 
waters. Organisational water uses generally fall into the following three categories: 
 

• Commercial – includes water used in offices, hospitals, and the hospitality 
industry 

• Process – includes water used in agriculture (irrigation) and in the production of 
goods (manufacturing). This can also include water used for cleaning, extraction, 
conveyance, and other industrial uses related to the operations of production 
facilities.  

• Cooling – includes water used in cooling processes 
 
Organisations can reduce the negative environmental and societal impacts of their water 
use by reducing the amount of water used, and/or improving the quality of water 
discharged. Both of these improvements can be accomplished with increased efficiency 
in organisational processes that use water. One approach to gain efficiency is to evaluate 
available technologies that reduce water use per unit of production. Another option is to 
recycle and re-use water in processes where it is feasible. Recycling/re-use of water 
within an organisation can reduce withdrawals and discharges. These elements of water 
use are also illustrated in Figure 1, which essentially represents an organisational water 
balance. 
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 Figure 1. Framework for the Water Protocol 
 
The water indicators in the Guidelines, as represented by this framework, attempt to 
establish an understanding of how an organisation is interacting with the water 
environment based on withdrawals and discharges.  
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The Water Indicators 
Six water-related indicators were included in the 2002 Guidelines for their ability to 
illuminate the basic environmental impacts of water use by business, industry, 
government and non-governmental organisations around the world. Two are core 
indicators. Core indicators help provide a basic understanding of an organisation’s water 
use and discharges. Four are additional indicators. Additional indicators are those that 
provide more information on the relative environmental impacts of the organisation’s 
water use, such as impacts to the regional water supply and potential impacts to the health 
of local ecosystems. An additional set of cross-cutting indicators1, described in Box 1, 
could provide additional insight to organisations as they evaluate their water use 
efficiency. 
 
It is recognised that data for some of these indicators (particularly additional indicators) 
may not be regularly collected by some organisations. Water is ubiquitous as an industrial 
solvent, plasticizer and cooling fluid, and is an essential input in agricultural production. 
However, its historically low cost has created little pressure for efficient use and has 
discouraged data collection. 
 
This Water Protocol presents a methodology for reporting on the following core and 
additional water indicators: 
 
 
Core Indicators 
EN5: Total water use. The total water use 
by an organisation is represented by two 
figures: (1) the total withdrawal from all 
water sources (the amount entering the 
organisation boundary as shown in Figure 
1), and (2) the portion of that withdrawal 
consumed within that organisation (the 
amount of water that is not directly 
returned to the environment in liquid form, 
or the difference between the amount 
withdrawn and the amount discharged 
from the organisation, minus any changes 
in on-site storage). Note that this figure 
will include leakage within the 
organisation, which can contribute 
significantly to the total. 
 
EN12: Significant discharges to water 
by type. Water that is discharged to 
                                                 
1 Note that ratio indicators are encouraged in the Guidelines, as noted in Part C: Section 5, and Annex 5. 

Box 1. Cross-cutting Indicators for 
Water Use Efficiency 
Ratios of water use and pollutant loads to 
the amount of product (in monetary 
terms or in terms of units of production), 
per unit area or per employee, can give 
organisations insight into their potential 
for reducing the impact on the 
surrounding environment. An example 
would be the ratio of water used in cubic 
metres per year to the value added by the 
water-using process. Similarly, the total 
pollutant load from a process could be 
reported as a ratio of the total kilograms 
of pollutant over the value-added or total 
volume of production for the related 
process. 
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surface waters (including sewers that lead to rivers, oceans, lakes, wetlands and treatment 
facilities) or to groundwater, either through a defined discharge point (point source 
discharge) or over land in a dispersed or undefined manner (non-point source discharge) 
is illustrated in Figure 1, with arrows indicating flows out of the organisation’s boundary. 
This category also includes wastewater removed from the organisation via truck. Both 
treated and untreated effluent discharges should be reported.  
 
 
Additional Indicators 
EN20: Water sources and related ecosystems/habitats significantly affected by use of 
water. Include Ramsar-listed wetlands and the overall contribution to resulting 
environmental trends. As discussed in the framework above, and illustrated by the oval 
on the left side of Figure 1 withdrawals from a water system will affect the natural 
environment. To address this indicator, an organisation needs to identify sources from 
which water is withdrawn and report on the impacts to those sources because of the 
withdrawal. The indicator makes specific note of sources and associated ecosystems. The 
most important ecosystems are rare or ecologically sensitive areas, including Ramsar-
listed wetlands. Note that signatories to the Ramsar Convention are required to promote 
conservation and wise use of wetlands, but need not forbid the use of Ramsar-listed sites. 
See http://ramsar.org/key_conv_e.htm for the text of the Convention. 
 
EN21: Annual withdrawals of ground and surface water as a percent of annual 
renewable quantity of water available from the sources. Breakdown by region. 
While an organisation’s operations and usage of water may occur at the global level, an 
individual facility’s impacts on water systems are local. This indicator gives a measure of 
an organisation’s relative impact on local water sources in terms of annual quantities of 
water used versus the average annual renewable quantity available (illustrated by the oval 
on the left side of Figure 1. This indicator will also help describe the pattern of water use 
at the global level. 
 
EN22: Total recycling and re-use of water. Include wastewater and other used water 
(e.g., cooling water). The water re-use rate is a measure of water use efficiency. The rate 
is determined by the amount of water re-used by the organisation over a period of time 
for a process that would otherwise be supplied by fresh water. Discharges to the 
environment may also be reduced through this practice. Recycling and re-use are 
indicated in Figure 1 as processes internal to the organisation. 
 
EN32: Water sources and related ecosystems/habitats significantly affected by 
discharges of water and runoff. Include Ramsar-listed wetlands and the overall 
contribution to resulting environmental trends. Discharges from an organisation also 
affect the water environment, as illustrated in Figure 1 by the oval on the right side of the 
organisation. This indicator identifies the water bodies that receive water and pollutants 
from an organisation, particularly those water bodies and associated ecosystems known to 
be rare or ecologically sensitive, including Ramsar-listed wetlands. Note that signatories 
to the Ramsar Convention are required to promote conservation and wise use of wetlands, 
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but need not forbid the use of Ramsar-listed sites. See http://ramsar.org/key_conv_e.htm 
for the text of the Convention. 
 
Detailed information on reporting against each of these indicators is given later in this 
document in the Indicator Measurement Guidelines section. In addition, a worksheet is 
given in Annex 1 to assist in estimating a water balance. 
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General Measurement Principles 
Reporting on the water indicators in this protocol should be consistent with the GRI 
reporting principles outlined in the 2002 Guidelines. Specific guidance related to 
boundaries, time frame, reporting units, and availability of data for water indicators are as 
follows: 

 
Boundaries 
Pending the release of a protocol by GRI on reporting boundaries, this protocol assumes 
that organisations will report on only those activities that take place within its own 
facilities and programmes. For example, an organisation that makes powdered milk 
should report only on the water use associated with producing and testing the powdered 
milk at its facilities. For the current set of 
indicators for this protocol the organisation 
does not need to report on the use of water 
required by consumers who prepare and 
drink the milk.     

 
Reporting time frame   
Consistent with the 2002 Guidelines’ 
reporting principles, all data should be 
reported as annual totals. Organisations that 
collect their data on an alternative time 
frame, such as weekly or monthly, must 
convert these data to annual totals for 
reporting purposes. Further, because water 
use and availability may vary throughout 
the course of a year, annual totals should be 
calculated using representative data from 
throughout the year (e.g., using data for a single month and multiplying by twelve is not 
acceptable).   
 
Reporting units 
Depending on the indicator being measured, reporting units will vary:.   
 

• Total water use data should be reported in cubic metres/year. Organisations that 
measure and/or collect data in other units, such as gallons or acre-feet, must 
convert their data to cubic metres/year. For a list of conversion factors, see Annex 
2. 
 

• Data on effluent discharges should be reported in kilograms/year, with the 
exception of temperature, which should be reported in degrees Celsius. 
Organisations that measure and/or collect data in other units, such as pounds or 

Box 2. Indicators Related to 
Products 
Efficiency in water-using products can 
move society towards sustainability of 
water resources. Reporting the water 
efficiency of such products will identify 
for both producers and users how water 
use might be reduced. Appropriate 
products include washing machines, 
dishwashers, toilets, faucets, industrial 
cleaning devices, and various cooling 
technologies. Product water use indicators 
would be given in ratios of cubic metres 
of water per unit of activity (e.g., per 
flush or per cycle). 
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tons, must convert their data to kilograms/year. For a list of conversion factors, 
see Annex 2. 
 

More specific guidance on reporting units is provided in the Indicator Measurement 
Guidelines section below. 

 
Availability of data  
The water indicators in this protocol require organisations to obtain and report on data 
that will originate from a number of different sources, from water meters (see Box 3) to  
water quality lab results. 

 
 

Box 3. Water Meter Issues 
The size and accuracy of a facility’s water meter is important when accurately 
accounting for water use. Typical types of meter use for commercial and industrial 
settings include positive displacement, turbine, and compound meters. Typical 
applications of these meters are illustrated in the table below.  
 

Type Common 
Sizes 

Typical Applications 

Positive 
displacement 

2 to 5 cm Commercial, medium hotels, 
apartment complexes and 

industrial plants 
Class II 
Turbine 

5 to 15 cm Medium/large hotels, large 
apartment complexes to large 
manufacturing and processing 

plants 
Class I Turbine 20 to 30 cm Industrial, manufacturing, 

processing and pump discharges 
Compound, 

high velocity 
styles 

5 to 10 cm Organisations with special high 
and low demands, such as hotels, 

schools, public buildings and 
hospitals 

 
Properly selected and sized water meters can become inaccurate due to wear, which is 
affected by age and water quality. These inaccuracies are reduced with regularly 
scheduled calibrations of the meters. In-place field testing using pitometers for large 
meters and portable meter test units for smaller water meters can be conducted to 
determine the accuracy of the meter. Also, water meters can become less accurate 
when the intended water use of a facility has changed or when substantial water 
conservation activities have been implemented. Using water meters of inadequate size 
(either over-sized or under-sized) can lead to inaccurate readings.  
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In situations where measurement data necessary for addressing the indicator are 
unavailable, efforts should be made to obtain the data in alternative ways (such as 
through indirect calculations). A suggested methodology for gathering data for the 
indicators is given in Annex 3. 

 
Only when there is no feasible method for obtaining accurate data should estimates be 
made. Estimates must be based on established methods and must be reported in the units 
and time frame described above and in the Indicator Measurement Guidelines section. 
The organisation must identify where estimates have been used in the report. 
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Indicator Measurement Guidelines 
The following guidelines have been prepared to assist organisations in reporting on the 
core and additional water indicators. Preparing a flow diagram will be helpful in 
providing a complete picture of water use and discharges, and in addressing the indicators 
below. However, in each of the indicator guidelines, tables have been prepared that can 
also be used to address the indicators. Organisations may choose to use either these tables 
or a summary from the tables in their report.   
 
Note that the cells highlighted in bright yellow in the tables represent the core indicator 
data that is expected, at a minimum. Other portions of the tables may be used to help 
calculate the core indicator data, provide additional information related to the core 
indicators, and/or provide information that addresses one or more of the additional 
indicators. In general, report readers benefit from additional explanatory text regarding 
how data were obtained, and the reliability of such data. 
 
 
Core Indicators  
 
EN5  Total water use 
Total water use is represented by three figures: total water withdrawal, storage, and 
consumption. These figures describe use in terms of the amount of water that is 
withdrawn from water supplies, either directly by the reporting organisation or through 
intermediaries such as water utilities.  
 
Total water withdrawal is the sum of all water drawn into the facility from all sources 
(surface water, groundwater, wetlands or other sources, including rainwater) for any uses 
over the course of the reporting period. Storage is the amount of water withdrawn and 
put into storage, minus any water taken out of storage for use by the facility. Total water 
consumption is simply the total amount of water consumed (i.e., not stored or 
discharged) by the organisation in its various processes and uses. Total water 
consumption may also be calculated as the amount of water withdrawn minus the amount 
stored and discharged, which is part of indicator EN12, discussed below.  
 
Three figures should be reported for total water use: total water withdrawal [EN5a], 
storage [EN5b] and total water consumption [EN5c] (as highlighted in yellow in  
Table 1). These core indicator figures should be reported as annual totals in cubic 
metres/year. Only organisations with on-site over-year storage need to report flows into 
and out of storage [EN5b] in cubic metres/year. 
 
The reporting organisation may further break down figures for total water consumption 
according to the primary types of use within the organisation: process water for 
manufacturing, water for general commercial use, cooling water, and water for irrigation. 
This breakdown of water consumption may be useful when creating normalised 
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indicators. An alternative, but much more complex approach to adding detail to the 
report, would be to disaggregate withdrawal and discharges based on water quality. 
 
Reporting organisations with multiple sites should report totals in cubic metres per year 
for each of the sub-indicators covering all facilities that fall within their reporting 
boundaries. 

 

Table 1. Indicator EN5 

Use Withdrawn 
(m3/year) 

Storage Consumed 
(m3/year) 

Discharged 
(m3/year) 

Process  

 

    

Commercial 

 

    

Cooling 

 

    

Irrigation 

 

    

Totals EN5a EN5b EN5c EN12a 
 
 

(a) Guidelines for Total Water Withdrawal 
Calculating accurate figures for water withdrawal and consumption should be relatively 
easy for organisations that have water meters or other monitoring systems in place. 
However, for others it can be a more complicated process of estimating water use based 
on other information. Both cases are described below. 
 
Organisations with water meters: If water is purchased from a local water supplier, the 
metered water bill (or invoice) will usually include a standing (or fixed) charge for the 
water supply and a charge for the volume of water used. The figures in the bill will 
usually be given in terms of cubic metres. If not, the organisation should convert the units 
to cubic metres (see Annex 2 for a list of conversion factors). The bills from the water 
supplier may be compiled on a monthly, quarterly or yearly basis. The data should be 
reported by the organisation as an annual total. Note that as water withdrawals can vary 
significantly over the course of a year, it is not sufficient to simply multiply one monthly 
figure by 12, or a quarterly figure by 4. 
 
Other water withdrawals from the organisation’s own surface water or groundwater 
supplies may be metered by the organisation. Reported data should be based on regular 
reading of meters and presented in cubic metres/year.  
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Organisations without water meters: If an organisation uses water that is not measured by 
a water meter, total water use can be calculated by conducting a water audit or inventory, 
as specified in Annex 3.   
 

(b) Guidelines for Storage 
Reporting on quantities stored is only necessary when the storage has implications for 
calculating water use over the span of more than one year. For example, water withdrawn 
in a previous year, stored on-site, and used in a subsequent year should be reported. The 
value reported should be the net of flows into and out of any storage, rather than the 
amount of stored water an organisation has in any given year. A positive number 
indicates water withdrawn that has been stored for the reporting year. 
 
When flows into and out of storage facilities are metered, the data can be used directly 
for reporting. When flows are not metered, an alternative method is to determine changes 
in storage from a volume-elevation curve for the facility. A volume-elevation curve is a 
graph or table that relates a reading of the water level to the volume of water stored, 
similar to the markings on a measuring cup. Losses from storage, such as evaporation, 
should be included as a flow out of storage.  
 
Storage generally has the greatest impact on calculating water use in industries which 
may create large storage reservoirs that hold water for an extended period such as 
agriculture, forestry, or mining. 

 
(c) Guidelines for Total Water Consumed 

In most cases, the total amount of water withdrawn by an organisation is greater than the 
total amount of water consumed by the organisation. Total water consumption or 
“consumptive use” refers to the quantity of water either evaporated for cooling purposes, 
absorbed by crops and transpired, used directly in the organisation’s products, or 
consumed by organisation personnel. In other words, the water that is consumed is the 
water that is drawn into the facility that does not leave the facility as wastewater or 
effluent discharge, and is not kept in storage. 
 
Organisations should calculate the total amount of water consumed by their various 
processes and activities on an annual basis and report this total in cubic metres per year. 
For organisations that produce products such as beverages or other food products, 
quantification of the amount of water consumed for product manufacturing would consist 
of multiplying the amount of water used per product unit by the number of product units 
produced in one year. For organisations that consume water in processes involving 
evaporation or evapotranspiration (e.g., cooling, agriculture), the figure can be calculated 
by subtracting the amount of water discharged at the end of a process from the amount of 
water withdrawn for that process. This type of calculation depends on measurement or 
estimation of the organisation’s effluent discharges. 
 
EN12  Significant effluent discharges to water by type 
Generally speaking, not all water withdrawn by an organisation is actually consumed by 
the organisation. Water that passes through a facility, but does not become part of a 
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product and is not lost through evaporation, will eventually be discharged as effluent 
back to the environment. This effluent may be directed to a local sewer or storm system, 
or discharged directly to a lake, river, ocean, aquifer, wetland or other water body. In rare 
cases, effluent is discharged into an aquifer in a process called “re-injection.” 
 
When these discharges occur through a pipe or other structure (point-source discharges), 
the discharge rate can be monitored with a flow meter (see Box 3 above). When a 
discharge takes place over land in a dispersed manner without a formal outflow structure 
(non-point source discharges), measurement of the discharge is more difficult but may be 
estimated in other ways. Both types of discharges should be totalled and reported in cubic 
metres per year, as shown in Table 2 below, indicator EN12a. 
 
Another factor that must be considered with regard to effluent discharges is the quality of 
the water discharge. Water that passes through a facility is usually used as part of a 
process or system before it is discharged. After being used by the organisation the 
effluent will likely contain chemicals and other constituents that were not present when 
the water was withdrawn. It is important for all organisations to report on what these 
constituents are, and in what quantities they exist in the effluent leaving the facility. If a 
particular constituent is not present in the water discharged, this should be noted. Five 
key constituents are to be tracked and reported in kilograms per year, as shown in Table 
2. These constituents vary in importance for different sectors. Where other constituents 
are likely to have significant impacts, they should be reported in addition to the five listed 
below. 
 

Table 2. Indicator EN12 
Discharged 
(m3/year) 

Percent sent to 
Municipal 
Treatment 
Facility 

BOD5 
(kg/yr) 

TSS 
(kg/yr) 

COD 
(kg/yr) 

Nitrate 
Nitrogen 
(kg/yr) 

Phosphorous 
(kg/yr) 

EN12a EN12b EN12c EN12d EN12e EN12f EN12g 
 
 
If the discharged water is sent on to a municipal or other wastewater treatment facility, 
this should be quantified, so that the reporting organisation can give a percent of the total 
discharge that is sent to treatment. This percentage would be reported as indicator 
EN12b. 
 
See the measurement guidelines below for additional information on calculation of the 
values for this water indicator. 
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(a) Guidelines for Significant Effluent Discharges 
Quantity Discharged. This is a measure of the total amount of effluent that is discharged 
by the organisation and leaves the facility via a pipe or other means. These data should be 
reported as follows: 
 

• The quantity of effluent discharge should be reported in cubic metres/year. 
An organisation that monitors its discharges through sewer use, water 
quality or other permit system may have a meter that measures flow. If so, 
these data should be compiled to provide an annual total in cubic metres. 

• Because the quantity and quality of water discharged may vary according 
to what it was used for, the figure reported for quantity discharged should 
be associated with the organisation’s use of that water, if known. 

• If the organisation does not have a meter to measure effluent discharges, 
this figure should be estimated by subtracting the amount consumed from 
the amount withdrawn. 

 
Effluent Load and Treatment. Organisations should report on the following common 
water/wastewater quality parameters: 
 

• Biological oxygen demand (BOD5)  
• Total suspended solids (TSS) 
• Chemical oxygen demand (COD) 
• Nitrate nitrogen 
• Phosphorous 

 
 
The parameters listed above should be reported in kilograms per year as a total for the 
organisation. However, the organisation should also break down the discharges based on 
those that are treated outside the facility. For example, an organisation might discharge 
water in three ways: (1) 100 units through the municipal sewer system; (2) 100 units 
through an outfall to a wetland; and (3) 100 units through a pipe to an adjacent river. That 
organisation should therefore report total effluent loads for the listed parameters for each 
of the three discharges, but note that 33% would receive additional treatment.  
 
Organisations should also consider the relevance of reporting on the following additional 
parameters: 

• Metals 
• Hazardous substances 
• Persistent organic pollutants 

 
These parameters incorporate a range of specific pollutants that can have a significant 
(but varied) environmental and health impact. While generally recognised as important 
parameters, the specific nature of effluent varies by industry sector and priorities for 
measuring these parameters varies by region. Annex 4 provides information from the 
following international conventions that include examples of specific pollutants that may 
be of relevance for reporting: 
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• Stockholm POPs Convention – persistent organic pollutants (See text of the 

convention at http://www.pops.int) 
• Basel Convention (Annex I, II, III, and VII) – hazardous waste (See 

http://www.basel.int/ and text of the convention at http://www.basel.int/text/con-
e.htm  

• MARPOL Convention – discharge to sea of oil and defined noxious liquid 
substances (See text of the convention at 
http://www.imo.org/Conventions/contents.asp?doc_id=678&topic_id=258) 

• London Dumping Convention – dumping to sea of waste and other defined 
substances (See text of the convention at 
http://www.austlii.edu.au/au/other/dfat/treaties/1985/16.html) 

  
 
 



PILOT VERSION 1.0  GRI WATER PROTOCOL 

FEBRUARY 2003 16 GRI (2003) 
 

Additional Indicators 
EN20  Water sources and related ecosystems/habitats significantly affected 
by use of water. Include Ramsar-listed wetlands, and the overall 
contribution to resulting environmental trends. 
 
This indicator looks qualitatively at the impact of an organisation’s water withdrawals on 
water sources and associated ecosystems. The starting point for this indicator is 
identifying all of the sources of the organisation’s water withdrawals. If the water is 
purchased from a public or private supply, the organisation should identify the original 
source of the water, if possible. 
 
The next step is to determine which of these sources is significantly affected by the 
organisation’s withdrawals. Each water source will be characterised by different baseline 
criteria, from the size of the source to overall demand for water supplies from the source, 
to a host of other factors. As a result, it is difficult to define an absolute threshold that 
will serve as an effective “rule” for defining when a source is “significantly affected.” 
For the purposes of this protocol, the term “significantly affected” should be generally 
interpreted in the following way: if an organisation withdraws an average of 5 percent or 
more of the annual average available supply of water from a given water source, then that 
source should be considered for inclusion in the report. These sources and associated 
ecosystems/habitats should be listed and the impacts and/or potential impacts should be 
described. In some cases, withdrawals of 5 percent may not genuinely represent a 
significant effect. Reporting organisations should use 5 percent as a guiding principle, but 
may need to make exceptions based on professional advice. Such decisions should be 
clearly explained in the report.  
 
In addition, organisations may wish to enlist professional advice in reporting on any 
known or potential impacts to water sources and ecosystems that are subject to less than a 
5 percent discharge rate by the organisation. Some water bodies and ecosystems/habitats 
are more sensitive to water levels and pollutants than others, due either to their relative 
size, function, or status as a rare, threatened or endangered system (or to their support of 
a particular endangered plant or animal species), or because existing discharges of water 
already stress the system. Any withdrawal from a Ramsar wetland should be reported 
regardless of the percent withdrawal. 
 
When considering the impacts of water withdrawals on ecosystems and habitats, 
organisations should generally limit their consideration to the area that is adjacent to or 
hydrologically connected to the water source. This includes both wetland and coastal 
zones, as well as riparian zones—the land and its vegetation adjacent to and affected by a 
fresh water body. If, however, the organisation has reason to believe that their water 
withdrawals have a significant affect on more distant ecosystems/habitats, then this 
should be reported as well. 
 
Examples of impacts include deterioration of spawning grounds for certain fish species, 
or loss of wetland habitat with implications for water purification and bird habitats. Any 
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mitigation measures taken by the organisation to reduce these impacts should be noted as 
well. 
 
Using Table 3, list the major water sources supplying your organisation. In order to 
determine if one of the sources is a Ramsar-listed wetland, refer to the list at 
http://www.ramsar.org/index_list.htm, which is updated regularly. Information on 
endangered species may be obtained from the World Conservation Union (IUCN) at 
http://www.iucn.org. Additional information on the current status of a water source or 
ecosystem may be obtained from local or national water-related ministries or government 
departments.  
 

Table 3. Profile of Water Sources for EN20 
Water 
Source for 
each site 

Significant 
Habitat/Ecosystem 
or Ramsar-listed 
Wetland(s) 

Ratio of Water 
Withdrawal to 
Renewable Water 
Available 

Potential 
Impacts 

Mitigation 
Measures 

1  EN20 site 1   
2  EN20 site 2   
3  EN20 site 3   
4  EN20 site 4   
 
 
EN21  Annual withdrawal of ground and surface water as a percent of 
available water in the local water sources. Breakdown by region. 
 
This indicator gives a measure of the percentage of water withdrawn for the 
organisation’s use that would otherwise be available to the ecosystem and other users. 
The purpose of this indicator is to illustrate the reporting organisation’s overall demand 
on a source compared to other users. Combined with other information about demand on 
a water source, this indicator will also provide some insight into the condition of the 
source. However, this indicator alone will not always reflect the state of the water source 
since numerous small users can still create over-demand on a system.  
 
The indicator is the ratio of the total water withdrawn (EN5a) to the total renewable 
quantity available in the source of water from which the withdrawal was taken. Estimates 
of the annual average renewable supply are best obtained from local or national level 
water-related ministries or government agencies. For facilities located in the United 
States, information can be obtained from EPA website Surf Your Watershed at: 
http://www.epa.gov/surf.   
 
Companies that have multiple facilities or sites should address this indicator by reporting 
the appropriate figure (ratio) for each facility/site if the organisation has a small number 
of sites. If the organisation operates a greater number of sites, then this indicator should 
be addressed through creation of a histogram, as illustrated in  
Figure 1 below.   
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To create a histogram for multiple sites, the organisation should use the following 
approach: 
 

1. Determine the ratio of the total water withdrawn to the total renewable quantity 
available for each site. The ratios should be expressed as percentages.  

2. Note the number of sites for which the ratio of total water withdrawn to total 
renewable quantity available falls into each of the following five categories: 0-5 
percent, 5-10 percent, 10-15 percent, 15-20 percent and greater than 20 percent. 

3. Express this information in a histogram with the number of sites on the Y-axis 
and the five categories of ratios (described in #2 above) on the X-axis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 1. Histogram for EN21 
 
EN22  Total recycling and re-use of water 
This measurement indicates an organisation’s practice of reducing total water 
withdrawals and discharges by re-using or recycling water that has already been used 
within the facility or organisation. This includes both water that is treated prior to re-use 
and water that is not treated prior to re-use. It is not necessary that the recycling/re-use 
happens within the same process or plant, but should be used within the reporting 
organisation. In general, there are three ways to account for water recycling/re-use: 
 

1. Wastewater recycled back in the same process or higher use of recycled 
water in the process cycle.   

 
2. Wastewater recycled/re-used in a different process but within the same 

facility.  
 

3. Wastewater re-used at another of the reporting organisation’s facilities.  
 
The third procedure may reduce total water withdrawals organisation-wide. However, it 
does not have the effect of reducing the water withdrawals at an individual facility. This 
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may or may not be a relevant fact depending on the reporting boundaries drawn by the 
organisation. Similarly, wastewater from the reporting organisation that is used outside 
the facility boundaries by another organisation will not appear in this indicator, but the 
organisation may wish to include this information in any qualitative discussion on water 
recycling. 
 
The figure to be reported is the amount of water withdrawn by the organisation that is re-
used within the organisation on a yearly basis. For example, if an organisation withdraws 
20 cubic metres of water for one production cycle and then re-uses it for an additional 
three cycles, the amount of water recycled/re-used for that process should be considered 
60 cubic metres. Or, if this 20 cubic metres of water is re-used approximately 10 times 
during the year, then the total amount reported should be 200 cubic metres.   
 
The total amount of water recycling/re-use for all categories of use should be reported 
[EN22a]. An organisation may also want to report the amounts recycled/re-used for each 
major category of water use (i.e., process, commercial, cooling, and irrigation). This 
break down of water re-use/recycling may be useful when developing normalised 
indicators. The total figures should always be reported as an organisation-wide total in 
cubic metres/year, as illustrated in yellow in Table 4. 
 
In addition to the total water re-used/recycled, the amount of re-use/recycling relative to 
the sum of the total water withdrawal [EN5a] minus the net flow into storage [EN5b] plus 
the total amount recycled [EN22a] should also be reported as a percentage [EN22b]. The 
equation is given in Table 4. 

Table 4. Indicator EN22 

Use Withdrawn (m3/year) Storage Re-used/Recycled 
(m3/year) 

Process  

 

   

Commercial 

 

   

Cooling 

 

   

Irrigation 

 

   

Totals EN5a EN5b EN22a 

Percentage   EN22b = EN22a/(EN5a-
EN5b+EN22a) (%) 
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EN32  Water sources and related ecosystems/habitats significantly affected 
by discharges of water and runoff. Include Ramsar-listed wetlands and the 
overall contribution to resulting environmental trends. 
 
Like indicator [EN20] above, this indicator is more qualitative, and assists in 
understanding the potential impacts of effluent discharges on water bodies and related 
ecosystems. The starting point for an organisation is to identify where in the environment 
their discharges go, particularly if the discharge is to a Ramsar wetland. If the water is 
discharged to a public or private wastewater treatment plant, the organisation should 
identify the receiving water body, if possible. 
 
Discharges include both point (e.g., from a process to a river directly) and non-point (e.g., 
drainage water from irrigation that reaches an estuary), and should already be 
characterised by the quantity of the discharge and the quality (pollutant loads) of the 
discharge in annual amounts in the core indicator [EN12] described above.  
 
The next step is to determine which of these sources is significantly affected by the 
organisation’s discharges. Each water source will offer a range of different baseline 
criteria from the size of the source to overall demand for discharging to the source, to a 
host of other factors. As a result, it is difficult to define an absolute threshold which will 
serve as an effective “rule” for defining when a source is “significantly affected.” For the 
purposes of this protocol, the term “significantly affected” should be interpreted in the 
following way: If an organisation discharges an average of 5 percent or more of the 
annual average volume of a given water body, then that body and its associated 
ecosystems should be evaluated and considered for inclusion in the report by the 
organisation. In some cases, discharges of 5 percent may not genuinely represent a 
significant effect. Reporting organisations should use 5 percent as a guiding principle, but 
may need to make exceptions based on professional advice. In some cases, discharges of 
less than 5 percent could have a significant impact due to their content. Such decisions 
should be clearly explained in the report. These water bodies and associated 
ecosystems/habitats should be listed and the impacts and/or potential impacts should be 
described.  
 
In addition, organisations may wish to enlist professional advice in reporting on any 
known or potential impacts to water bodies and ecosystems that are subject to less than a 
5 percent discharge rate by the organisation. Some water bodies and ecosystems/habitats 
are more sensitive to discharges than others, due either to their relative size, function, or 
status as a rare, threatened or endangered system (or to their support of a particular 
endangered species of plant or animal.) Any discharge to a Ramsar-listed wetland should 
be reported regardless of the percent withdrawal. 
 
When considering the impacts of water discharges on ecosystems and habitats, 
organisations should generally limit their consideration to the area within the riparian, 
wetland or coastal zone that is adjacent to or hydrologically connected to the water body. 
If, however, the organisation has reason to believe that their water discharges have a 
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significant affect on more distant ecosystems/habitats, then this should be reported as 
well. 
 
Examples of impacts include deterioration of spawning grounds for certain fish species, 
or loss of wetland habitat with implications for water purification and bird habitats. Any 
mitigation measures taken by the organisation to reduce these impacts should be noted as 
well. 
 
Using Table 5, list the major receiving waters for discharges from your organisation. In 
order to determine if one of these water bodies is a Ramsar-listed wetland, refer to the list 
at http://www.ramsar.org/index_list.htm, which is updated regularly. Information on 
endangered species may be obtained from the World Conservation Union (IUCN) at 
http://www.iucn.org. Additional information on the current status of a water source or 
ecosystem may be obtained from local or national water-related ministries or government 
departments.  
 

Table 5. Profile of Water Sources for EN32 
Water 
Source for 
each site 

Significant 
Habitat/Ecosystem 
or Ramsar-listed 
Wetland(s) 

Ratio of Water 
Discharge to 
Renewable Water 
Available 

Potential 
Impacts 

Mitigation 
Measures 

1  EN20 site 1   
2  EN20 site 2   
3  EN20 site 3   
4  EN20 site 4   
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Definitions 
 
The indicators briefly described above refer to a number of concepts that should be 
clearly defined. All terms used in the development of the indicators are defined as 
follows. 
 
Commercial Water Use 
Water used primarily for basic water supply and sanitation purposes, including use by 
offices, schools, hospitals, apartment buildings, hotels and resorts, restaurants, and retail 
stores. 
 
Consumptive Use  
The quantity of water either evaporated for cooling purposes, absorbed by crops and 
transpired, or used directly in the organisation’s products. 
 
Cooling Water  
Water used for cooling purposes (e.g., for thermoelectric generation). 
 
Ecosystem 
A natural entity populated by a definable group of organisms interacting with a definable 
abiotic environment.  
 
A more general definition could be viewed as: the plants, animals, and people in an area 
together with their surroundings considered from the point of view of their relationship to 
each other. 
 
Efficiency 
The rate of water use relative to a unit of production or an activity, for example cubic 
metres per kilogram of product produced, or per employee. 
 
Effluent discharge 
The discharge of used water by an organisation into the environment, with its associated 
quality characteristics, including, for example, the temperature of the discharge. 
 
Ground Water 
Water in soil beneath the soil surface, usually under conditions where the pressure in the 
water is greater than the atmospheric pressure, and the soil voids are substantially filled 
with the water. 
 
Irrigation 
Water artificially applied to soils (i.e., does not include precipitation/rainfall). 
 
Local Water Sources 
The water locally available to an organisation, for example, the water available in the 
watershed in which an organisation is located.  
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Municipal Water Supply 
Water supplied by a municipality or other public provider. 
 
Municipal Treatment Plant 
A public facility receiving wastewater, typically from residential, commercial and 
industrial uses. 
 
Pollutants 
The chemical, biological and physical properties of water that can negatively affect 
human and ecosystem use. For the purposes of this protocol, these include COD, BOD5, 
total suspended solids, oils and greases, metals, hazardous substances, persistent organic 
pollutants, and nutrients. For examples of hazardous substances and persistent organic 
pollutants, see Annex 4 of this protocol. 
 
POPs 
Persistent Organic Pollutants as identified in the Stockholm POPs Convention (see 
http://www.pops.int/documents/background/ for additional information). See Annex 4 for 
a list of POPs identified under the Stockholm POPs Convention. 
 
Process Water 
Water used in the production of goods or the provision of services. For example, water 
use in the production of food, cleaning in industrial production, or water used in laundry 
facilities. 
 
Ramsar-listed Wetlands 
Wetlands identified to be of international importance through the Ramsar Convention on 
Wetlands. (Refer to the list at http://www.ramsar.org/index_list.htm.) 
 
Recycle/Re-use 
To process water again through a cycle. 
 
Renewable Resources 
Resources that can potentially last indefinitely provided stocks are not overexploited, 
either in terms of quantity or quality, without reducing the available supply, because it is 
replaced through natural processes (either because it recycles quite rapidly, such as water, 
or because it is alive and can propagate itself or be propagated, such as organisms and 
ecosystems). 
 
Riparian Zone 
The land and its vegetation adjacent to and affected by a fresh water body. 
 
Storage 
A quantity of water reserved for future use, typically in the form of reservoirs, or above- 
or below-ground tanks. 
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Surface Water 
All waters on the surface of the earth, including fresh and salt water, ice and snow, as 
distinguished from water from the sub-surface (i.e., groundwater). Surface waters include 
oceans, lakes, rivers, and wetlands. 
 
Total Water Use 
For the purposes of this protocol, total water use is represented by four components: the 
amounts of water withdrawn from water sources, stored on-site, consumed, and 
discharged by the reporting organisation. 
 
Wastewater or Used Water 
Water that has been used by an organisation in some process. 
 
Watershed 
A geographic area of land in which all surface and ground water flows downhill to a 
common point, such as a river, stream, or estuary. 
 
Water Source 
The location from which water is withdrawn by an organisation. 
 
Water Balance 
The identification of all water inflows, uses, and outflows for an organisation. 
 
Wetlands 
Land where saturation with water is the dominant factor determining the nature of soil 
development and the types of plant and animal communities living in the soil and on its 
surface.  
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Annex 1: Worksheet for Estimating Water Balance 
 
The following worksheet is an example of an approach to estimating a water balance and 
may be useful for some reporters.  
 
Annual Withdrawals 
 

Billed Sources 
Municipal supply _________________ m3 (1) 
Hauled _________________ m3 (2) 
 

Pumped by Organisation 
Surface water _________________ m3 (3) 

Indicate if estimate is: 
 Excellent – from records 
 Good – can use to estimate organisation-level water balance 
 Moderate – can use to estimate contribution to watershed-level impacts 
 Poor – unreliable for estimating environmental impact 

 
Groundwater _________________ m3 (4) 

Indicate if estimate is: 
 Excellent – from records 
 Good – can use to estimate organisation-level water balance 
 Moderate – can use to estimate contribution to watershed-level impacts 
 Poor – unreliable for estimating environmental impact 

 

Other Sources 
Collected rainwater (monitored) _________________ m3 (5) 
 
Collected rainwater (not monitored) 

Area of collector _________________ m2 (6a) 
Annual rainfall _________________ mm (6b) 
Estimate (6a) × (6b) / 1000 = _________________ m3 (6) 

 
Any other sources _________________ m3 (7) 
Description: _____________________________________________________________ 
________________________________________________________________________ 
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Totals 
Estimate (1) + (2) + (3) + (4) + (5) + (6) + (7) = _________________ m3 (8) 
Unreliable estimates 

Surface pumping (3) (if moderate or poor) = _________________ m3 (9a) 
Ground pumping (4) (if moderate or poor) = _________________ m3 (9b) 
Total (9a) + (9b) = _________________ m3 (9) 

Reliable estimate (8) – (9) = _________________ m3 (10) 
Unreliable estimate as % of total 100 × (9) / (8) = _________________ % (11) 
 
 
Storage 
 
Total for all storage facilities: 

Storage at beginning of period _________________ m3 (12) 
Storage at end of period _________________ m3 (13) 
 
Net addition to storage (13) – (12) = _________________ m3 (14) 
 
Note: The net addition to storage can be negative, if over the year there is a net 
withdrawal from the storage facilities. In this case, the amount in line 12 will be 
greater than the amount in line 13. 
 
 
Consumption 
 
Embodied in products _________________ m3 (15) 

Indicate if estimate is: 
 Excellent – from records 
 Good – can use to estimate organisation-level water balance 
 Moderate – can use to estimate contribution to watershed-level impacts 
 Poor – unreliable for estimating environmental impact 

 
Evaporation for cooling _________________ m3 (16) 

Indicate if estimate is: 
 Excellent – from records 
 Good – can use to estimate organisation-level water balance 
 Moderate – can use to estimate contribution to watershed-level impacts 
 Poor – unreliable for estimating environmental impact 
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Consumed by personnel _________________ m3 (17) 
Indicate if estimate is: 

 Excellent – from records 
 Good – can use to estimate organisation-level water balance 
 Moderate – can use to estimate contribution to watershed-level impacts 
 Poor – unreliable for estimating environmental impact 

 
Estimated consumption (15) + (16) + (17) = _________________ m3 (18) 
Unreliable estimates 

Embodied in products (15) (if moderate or poor) = _________________ m3 (19a) 
Evaporative cooling (16) (if moderate or poor) = _________________ m3(19b) 
Cons. by personnel (17) (if moderate or poor) = _________________ m3 (19c) 
Total (19a) + (19b) + (19c) = _________________ m3 (19) 

Reliable estimate (18) – (19) = _________________ m3 (20) 
Unreliable estimate as % of total 100 × (19) / (18) = _________________ % (21) 
 
 
Discharge 
 

Metered or Billed 
Treatment plant _________________ m3 (22) 
Hauled _________________ m3 (23) 
Other _________________ m3 (24) 
 

Direct Discharge 
Surface water _________________ m3 (25) 

Indicate if estimate is: 
 Excellent – from records 
 Good – can use to estimate organisation-level water balance 
 Moderate – can use to estimate contribution to watershed-level impacts 
 Poor – unreliable for estimating environmental impact 

 
Groundwater _________________ m3 (26) 

Indicate if estimate is: 
 Excellent – from records 
 Good – can use to estimate organisation-level water balance 
 Moderate – can use to estimate contribution to watershed-level impacts 
 Poor – unreliable for estimating environmental impact 

 

Other Discharges 
Any other discharges _________________ m3 (27) 
Description: _____________________________________________________________ 
________________________________________________________________________ 
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Totals 
Estimate (22) + (23) + (24) + (25) + (26) + (27) = _________________ m3 (28) 
Unreliable estimates 

Surface discharge (25) (if moderate or poor) = _________________ m3 (29a) 
Groundwater disch. (26) (if moderate or poor) = _________________ m3(29b) 
Total (29a) + (29b) = _________________ m3 (29) 

Reliable estimate (28) – (29) = _________________ m3 (30) 
Unreliable estimate as % of total 100 × (29) / (28) = _________________ % (31) 
 
 
Statistical Errors, Leakage and Evaporation 
 
From total estimates (8) – (14) – (18) – (28) = _________________ m3 (32) 
As % of withdrawals 100 × (32) / (8)  = _________________ % (33) 
 
From reliable estimates alone (10) – (14) – (20) – (30) = _________________ m3 (34) 
As % of withdrawals 100 × (34) / (10)  = _________________ % (35) 
 
Note: This component can be negative. If it is negative, then some water intake is 
unaccounted for, or uses, storage and discharge are overestimated. If they are 
positive, then some usage, storage or discharge is unaccounted for, or withdrawals 
are overestimated. 
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Annex 2: Conversion Factors 
 
To convert from to Multiply by 
Volume 
litres cubic metres 0.001 
cubic km cubic metres 109 
cubic feet cubic metres 0.0283 
acre-inches cubic metres 102.8 
acre-feet cubic metres 1233.5 
gallons cubic metres 0.00379 
mm-hectares cubic metres 10 
Mass 
metric tonnes kg 1000 
pounds kg 0.4536 
tons (U.S.) kg  907.2 
 
To convert from degrees Fahrenheit (°F) to degrees Celsius (°C), use: 
 
 Temp in °C = (100/180) × (Temp in °F – 32)  
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Annex 3: Conducting a Water Audit2 
 
The goal of a water audit is to complete a water balance for the organisation, which 
identifies all water uses from their source through the on-site processes, machines, 
buildings and landscape/irrigation, to evaporation and wastewater discharge. To account 
for all uses in the water balance, the total inflow should equal the total outflow, plus 
irrigation, evaporation, and other water losses. 
 
The first step in the audit is to collect available background site information and records, 
such as: 
 

• Water bills 
• Water meter locations and sizes 
• All sources of potable and non-potable water 
• Process sub-metering data  
• Wastewater treatment volumes 
• Sewer/effluent discharge bill/invoice 
• Production process sheets 
• Plumbing diagrams 
• Irrigation drawing/plan and existing irrigation control programme 
• Number of employees 
• Number of shifts, work, and clean-up schedules 
• Facility description – area (square metres) and functions 
• Products and services performed at the site 
• Production rates or client service rates 
• List of known water consuming processes and uses 
• Prior water use or energy surveys 
• Preventive maintenance schedules 

 

The next step in the audit is to walk through the facility following the flow of raw 
materials through process to product output. Use direct observation and measurements to 
prepare a water balance summary. An example for a manufacturing facility is shown in 
Table A-1. 

                                                 
2 This approach was developed by the North Carolina Department of Environment and Natural Resources, 
and can be seen at http://www.p2pays.org/ref/01/00692.pdf. 
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Table A-1 Water Balance Summary 
Sources of water use Cubic metres per year Percent of total 
Cooling: tower make-up and boiler make-
up 

7,966 38.3 

Process use: parts and mixing vat cleaning 3,848 18.5 
Domestic: faucets, toilets and showers 3,536 17 
Once-through cooling: air compressors 
and pumps 

2,388 11 

Landscaping 832 4 
General washing, sanitation, and 
maintenance 

561 2.7 

Leaks (detected) 416 2 
Food preparation: dishwasher 312 1.5 
Subtotal 19,859 95.5 
Total water purchased 20,800 100.0 
Unaccounted for 941 4.5 
 
 
Key areas to check during a walk-through survey include: 
 
Process and equipment use Kitchen 
    Cleaning     Cafeteria uses 
    Metal finishing     Dishwashers 
    Painting     Ice machines 
    Dyeing and finishing     Faucets/taps 
    Photo processing Other Facility Support 
    Re-uses     Floor washing 
    Product fluming (water transport)     Air emission wet scrubbers 
    Water use in products     Building washing 
Cooling and Heating     Quality assurance testing 
    Single-pass cooling     Laboratories 
    Cooling tower/chillers     Wastewater treatment 
    Boiler, hot water, steam systems Outdoor Uses 
    Air washers     Landscaping 
    Boiler scrubber     Irrigation 
Sanitary and Domestic     Particulate emission control 
    Toilets Decorative fountains/ponds 
    Urinals Vehicle washing 
    Faucets Personnel 
    Showers     Medical 
 
 



PILOT VERSION 1.0  GRI WATER PROTOCOL 

FEBRUARY 2003 32 GRI (2003) 
 

 
The following steps should be used for the walk-through: 
 

1. Record hours of operation for each piece of equipment. Identify water-piping 
layouts, particularly in areas of older equipment, to aid with identifying water 
uses. Note those pieces of equipment that have multiple uses of water. 

2. Identify water flow and quality as needed for each use. This information may be 
needed to determine if discharges from one use can be re-used as a potential 
supply for a different application. Include these parameters: 

a. Temperature. 
b. Water quality indicator parameters, such as pH, Total Dissolved Solids 

and conductivity. 
c. Other key water quality parameters, such as BOD, metals, and oil and 

grease. 
3. Measure the actual amount of water being used. The most direct way to measure 

flow rates for unmetered uses is with a bucket and stopwatch. Consider installing 
meters on major water-using processes or plant departments to record the quantity 
of water used. 

4. Check water quantity and quality of water specified within the equipment 
operating manuals. Equipment sometimes is operated at higher flows than 
required by the manufacturer’s specifications. Ask qualified engineers to review 
the specifications and adjust flows accordingly.  

5. Read water meters regularly. After determining daily use rates, the frequency of 
the reading should be adjusted to be consistent with the volume of water used. For 
example, large water users should continue to read meters daily, while 
commercial organisations using water only for sanitary purposes may read meters 
monthly. 

6. Identify flow and quality of wastewater from each use. 
7. Include any internally generated fluids in the water audit. Water may be generated 

as a by-product of processing raw materials, such as fruits and from oil/water 
separation equipment. Determine the quantity and quality of these fluids and 
whether there are potential on-site uses for these fluids, such as housekeeping or 
cooling. 

 
Use these survey results to complete the water balance for the organisation. 
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Annex 4:  
Related International Conventions on Effluent 

Discharges 
 
The Stockholm Convention on Persistent Organic Pollutants (POPs) 
The Stockholm Convention is a global treaty to protect human health and the 
environment from persistent organic pollutants (POPs). POPs are chemicals that remain 
intact in the environment for long periods of time, become widely distributed 
geographically, accumulate in the fatty tissue of living organisms, and are toxic to 
humans and wildlife. POPs circulate globally and can cause damage wherever they travel. 
In implementing the Convention, governments will take measures to eliminate or reduce 
the release of POPs into the environment. 
 
The following chemicals are listed as POPs by the Convention: 
 

• Aldrin 
• Chlordane 
• Dieldrin 
• Endrin 
• Heptachlor 
• Hexachlorobenzene (HCB) 
• Mirex 
• Toxaphene 
• Polychlorinated biphenyls (PCB) 
• DDT (1,1,1-trichloro-2,2-bis(4-chlorophenyl) ethane) 
• Polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans 

(PCDD/PCDF) 
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Basel Convention (Annexes I, II, III, VII) 
The central goal of the Basel Convention is “environmentally sound management” 
(ESM), the aim of which is to protect human health and the environment by minimising 
hazardous waste production whenever possible. ESM means addressing the issue through 
an “integrated life-cycle approach”, which involves strong controls on the generation of a 
hazardous waste through to its storage, transport, treatment, re-use, recycling, recovery, 
and final disposal.  

Annexes to the Basel Convention list the hazardous wastes that must be controlled. The 
Annexes that apply to this GRI Water Protocol are Annexes I, II, III, and VII. 

Basel Convention Annex I 

Waste Streams 

• Clinical wastes from medical care in hospitals, medical centres and clinics 
• Wastes from the production and preparation of pharmaceutical products 
• Waste pharmaceuticals, drugs and medicines 
• Wastes from the production, formulation and use of biocides and 

phytopharmaceuticals 
• Wastes from the manufacture, formulation and use of wood preserving chemicals 
• Wastes from the production, formulation and use of organic solvents 
• Wastes from heat treatment and tempering operations containing cyanides 
• Waste mineral oils unfit for their originally intended use 
• Waste oils/water, hydrocarbons/water mixtures, emulsions 
• Waste substances and articles containing or contaminated with polychlorinated 

biphenyls (PCBs) and/or polychlorinated terphenyls (PCTs) and/or 
polybrominated biphenyls (PBBs) 

• Waste tarry residues arising from refining, distillation and any pyrolytic treatment 
• Wastes from production, formulation and use of inks, dyes, pigments, paints, 

lacquers, varnish 
• Wastes from production, formulation and use of resins, latex, plasticizers, 

glues/adhesives 
• Waste chemical substances arising from research and development or teaching 

activities which are not identified and/or are new and whose effects on man 
and/or the environment are not known 

• Wastes of an explosive nature not subject to other legislation 
• Wastes from production, formulation and use of photographic chemicals and 

processing materials 
• Wastes resulting from surface treatment of metals and plastics 
• Residues arising from industrial waste disposal operations 
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Wastes having as constituents: 
• Metal carbonyls 
• Beryllium; beryllium compounds 
• Hexavalent chromium compounds 
• Copper compounds 
• Zinc compounds 
• Arsenic; arsenic compounds 
• Selenium; selenium compounds 
• Cadmium; cadmium compounds 
• Antimony; antimony compounds 
• Tellurium; tellurium compounds 
• Mercury; mercury compounds 
• Thallium; thallium compounds 
• Lead; lead compounds 
• Inorganic fluorine compounds excluding calcium fluoride 
• Inorganic cyanides 
• Acidic solutions or acids in solid form 
• Basic solutions or bases in solid form 
• Asbestos (dust and fibres) 
• Organic phosphorous compounds 
• Organic cyanides 
• Phenols; phenol compounds including chlorophenols 
• Ethers 
• Halogenated organic solvents 
• Organic solvents excluding halogenated solvents 
• Any congenor of polychlorinated dibenzo-furan 
• Any congenor of polychlorinated dibenzo-p-dioxin 
• Organohalogen compounds other than substances referred to in this Annex (e.g. 

Y39, Y41, Y42, Y43, Y44) 
 
 
Basel Convention Annex II 
 

• Wastes collected from households 
• Residues arising from the incineration of household wastes 

 

Basel Convention Annex III 

LIST OF HAZARDOUS CHARACTERISTICS  

UN Class(2) Code Characteristics 

1 H1 Explosive 
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An explosive substance or waste is a solid or liquid substance or waste (or mixture of 
substances or wastes) which is in itself capable by chemical reaction of producing gas at 
such a temperature and pressure and at such speed as to cause damage to the 
surroundings. 
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3 H3 Flammable liquids 

The word "flammable" has the same meaning as "inflammable." Flammable liquids are 
liquids, or mixtures of liquids, or liquids containing solids in solution or suspension (for 
example, paints, varnishes, lacquers, etc., but not including substances or wastes 
otherwise classified on account of their dangerous characteristics) which give off a 
flammable vapour at temperatures of not more than 60.5 C, closed-cup test, or not more 
than 65.6C, open-cup test. (Since the results of open-cup tests and of closed-cup tests are 
not strictly comparable and even individual results by the same test are often variable, 
regulations varying from the above figures to make allowance for such differences would 
be within the spirit of this definition.) 

4.1 H4.1 Flammable solids 

Solids, or waste solids, other than those classed as explosives, which under conditions 
encountered in transport are readily combustible, or may cause or contribute to fire 
through friction. 

4.2 H4.2 Substances or wastes liable to spontaneous combustion 

Substances or wastes, which are liable to spontaneous heating under normal conditions, 
encountered in transport, or to heating up on contact with air, and being then liable to 
catch fire.  

4.3 H4.3 Substances or wastes, which, in contact with water, emit flammable gases 

Substances or wastes, which by interaction with water, are liable to become 
spontaneously flammable or to give off flammable gases in dangerous quantities. 

5.1 H5.1 Oxidizing 

Substances or wastes which, while in themselves not necessarily combustible, may, 
generally by yielding oxygen cause, or contribute to, the combustion of other materials. 

5.2 H5.2 Organic Peroxides 

Organic substances or wastes that contain the bivalent-O-O- structure are thermally 
unstable substances that may undergo exothermic self-accelerating decomposition. 

6.1 H6.1 Poisonous (Acute) 

Substances or wastes liable either to cause death or serious injury or to harm health if 
swallowed or inhaled or by skin contact. 

6.2 H6.2 Infectious substances 

Substances or wastes containing viable micro-organisms or their toxins that are known or 
suspected to cause disease in animals or humans. 
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8 H8 Corrosives 

Substances or wastes which, by chemical action, will cause severe damage when in 
contact with living tissue, or, in the case of leakage, will materially damage, or even 
destroy, other goods or the means of transport; they may also cause other hazards. 

9 H10 Liberation of toxic gases in contact with air or water 

Substances or wastes, which, by interaction with air or water, are liable to give off toxic 
gases in dangerous quantities. 

9 H11 Toxic (Delayed or chronic) 

Substances or wastes which, if they are inhaled or ingested or if they penetrate the skin, 
may involve delayed or chronic effects, including carcinogenicity. 

9 H12 Ecotoxic 

Substances or wastes which if released present or may present immediate or delayed 
adverse impacts to the environment by means of bioaccumulation and/or toxic effects 
upon biotic systems. 

9 H13 Capable, by any means, after disposal, of yielding another material, e.g., leachate, 
which possesses any of the characteristics listed above. 
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The MARPOL Convention  
(discharge to sea of oil and defined noxious liquid substances) 
The MARPOL Convention is the main international convention covering prevention of 
pollution of the marine environment by ships from operational or accidental causes. It is a 
combination of two treaties adopted in 1973 and 1978 respectively and updated by 
amendments through the years. 

As the 1973 MARPOL Convention had not yet entered into force, the 1978 MARPOL 
Protocol absorbed the parent Convention. The combined instrument is referred to as the 
International Convention for the Prevention of Marine Pollution from Ships, 1973, as 
modified by the Protocol of 1978 relating thereto (MARPOL 73/78), and it entered into 
force on 2 October 1983 (Annexes I and II). 
The Convention includes regulations aimed at preventing and minimising the following 
types of pollution from ships.  
 

• Oil from cargo tank areas including cargo pump room 
• Oil from machinery spaces 
• Noxious liquid substances 
• Cargo residues 
• Sewage from ships 
• Garbage from ships 
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The London Dumping Convention  
(Convention on the Prevention of Marine Pollution by Dumping of Wastes 
and Other Matters) 
 
This convention was established to control pollution of the sea by dumping of wastes that 
could create hazards to human health or to harm living resources and marine life, to 
damage amenities, and to interfere with other legitimate uses of the sea. It also 
encourages regional agreements supplementary to the convention. 
 
The Convention calls on parties “to promote measures to prevent pollution by 
hydrocarbons, other matter transported other than for dumping, wastes generated during 
operation of ships etc., radioactive pollutants and matter originating from exploration of 
the sea bed.”   
 
The Convention contains three annexes: dumping of matter listed in Annex I is 
prohibited; dumping of matter listed in Annex II is allowable only by special permit; and 
dumping of matter listed in Annex III is allowable only by general permit. 
 
Annex 1 

1. Organohalogen compounds. 

2. Mercury and mercury compounds. 

3. Cadmium and cadmium compounds. 

4. Persistent plastics and other persistent synthetic materials, for example, netting and 
ropes, which may float or may remain in suspension in the sea in such a manner as to 
interfere materially with fishing, navigation or other legitimate uses of the sea. 

5. Crude oil, fuel oil, heavy diesel oil, and lubricating oils, hydraulic fluids, and any 
mixtures containing any of these, taken on board for the purpose of dumping. 

6. High-level radioactive wastes or other high-level radioactive matter, defined on public 
health, biological or other grounds, by the competent international body in this field, at 
present the International Atomic Energy Agency, as unsuitable for dumping at sea. 

7. Materials in whatever form (e.g., solids, liquids, semi-liquids, gases, or in a living 
state) produced for biological and chemical warfare. 

8. The preceding paragraphs of this Annex do not apply to substances which are rapidly 
rendered harmless by physical, chemical or biological processes in the sea provided they 
do not: 

(i) make edible marine organisms unpalatable, or 

(ii) endanger human health or that of domestic animals. 
The consultative procedure provided for under Article XIV should be followed by a Party 
if there is doubt about the harmlessness of the substance. 
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9. This Annex does not apply to wastes or other materials (e.g., sewage sludge and 
dredged spoils) containing the matters referred to in paragraphs 1-5 above as trace 
contaminants. Such wastes shall be subject to the provisions of Annexes II and III as 
appropriate. 

Annex II 

The following substances and materials requiring special care are listed for the purposes 
of Article VI(1)(a). 

A. Wastes containing significant amounts of the matters listed below: 

• arsenic  
• lead  
• copper  (and their compounds) 
• zinc  
• organosilicon compounds 
• cynanides 
• fluorides 
• pesticides and their by-products not covered in Annex 1 

B. In the issue of permits for the dumping of large quantities of acids and alkalis, 
consideration shall be given to the possible presence in such wastes of the substances 
listed in paragraph A and to the following additional substances: 

• beryllium  
• chromium  
• nickel (and their compounds) 
• vanadium  

C. Containers, scrap metal and other bulky wastes liable to sink to the sea bottom which 
may present a serious obstacle to fishing or navigation. 

D. Radioactive wastes or other radioactive matter not included in Annex I. In the issue of 
permits for the dumping of this matter, the Contracting Parties should take full account of 
the recommendations of the competent international body in this field, at present the 
International Atomic Energy Agency. 

Annex III 

Provisions to be considered in establishing criteria governing the issue of permits for the 
dumping of matter at sea, taking into account Article IV(2), include: 

A - Characteristics and composition of the matter 

1. Total amount and average composition of matter dumped (e.g., per year). 

2. Form (e.g., solid, sludge, liquid, or gaseous). 

3. Properties: physical (e.g., solubility and density), chemical and biochemical (e.g., 
oxygen demand, nutrients) and biological (e.g., presence of viruses, bacteria, yeasts, 
parasites). 
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4. Toxicity. 

5. Persistence: physical, chemical and biological. 

6. Accumulation and biotransformation in biological materials or sediments. 

7. Susceptibility to physical, chemical and biochemical changes and interaction in the 
aquatic environment with other dissolved organic and inorganic materials. 

8. Probability of production of taints or other changes reducing marketability of 
resources (fish, shellfish, etc.). 

B - Characteristics of dumping site and method of deposit 

1. Location (e.g., co-ordinates of the dumping area, depth and distance from the 
coast), location in relation to other areas (e.g., amenity areas, spawning, nursery and 
fishing areas and exploitable resources). 

2. Rate of disposal per specific period (e.g., quantity per day, per week, per month). 

3. Methods of packaging and containment, if any. 

4. Initial dilution achieved by proposed method of release. 

5. Dispersal characteristics (e.g., effects of currents, tides and wind on horizontal 
transport and vertical mixing). 

6. Water characteristics (e.g., temperature, pH, salinity, stratification, oxygen indices 
of pollution - dissolved oxygen (DO), chemical oxygen demand (COD), biochemical 
oxygen demand (BOD) - nitrogen present in organic and mineral form including 
ammonia, suspended matter, other nutrients and productivity). 

7. Bottom characteristics (e.g., topography, geochemical and geological 
characteristics and biological productivity). 

8. Existence and effects of other dumpings which have been made in the dumping 
area (e.g., heavy metal background reading and organic carbon content). 

9. In issuing a permit for dumping, Contracting Parties should consider whether an 
adequate scientific basis exists for assessing the consequences of such dumping, as 
outlined in this Annex, taking into account seasonal variations. 

C - General considerations and conditions 

1. Possible effects on amenities (e.g., presence of floating or stranded material, 
turbidity, objectionable odour, discolouration and foaming). 

2. Possible effects on marine life, fish and shellfish culture, fish stocks and fisheries, 
seaweed harvesting and culture. 

3. Possible effects on other uses of the sea (e.g., impairment of water quality for 
industrial use, underwater corrosion of structures, interference with ship operations 
from floating materials, interference with fishing or navigation through deposit of 
waste or solid objects on the sea floor and protection of areas of special importance 
for scientific or conservation purposes). 
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4. The practical availability of alternative land-based methods of treatment, disposal 
or elimination, or of treatment to render the matter less harmful for dumping at sea. 

 
 
 
 
 
 
 
 
  


