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Foreword
This report, 'Description of best safety practice', is one of a series of studies intended to
integrate together policy on risks of unplanned discharges. A report on 'the selection of
activities' and a review of possible systems for assessing the results of studies into the risks
of unplanned discharges of wastewater will also be published. These studies illuminate
different aspects of policy on the risks of unplanned releases. A further report (De integrale
aanpak van risico's van onvoorziene lozingen) summarises the integrated approach to
managing the risks of unplanned releases and makes recommendations regarding the
implementation of this policy.
The present study was supervised by the Working Party for the Integration of
Environmental Risk Models (in fact part of Workgroup VI of the Integrated Water
Management Commission. The Working Party included representatives of both
government (water quality management agencies, provinces and municipalities, fire
brigade) and industry. I should like to take this opportunity to thank the members of the
Working Party for the constructive way they worked together.

G.J. Stam
Lelystad, September 1999
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1. Introduction

1.1 Background
Since the publication by the Integrated Water Management Commissionl of the policy
document 'Risks of unplanned releases' (CIW, 1996), a more structured approach has been
taken to the issue of risk when licences are being drawn up under the Pollution of Surface
Waters Act. The fire in the Sandoz factory (Schweizerhalle, Switzerland) and the increasing
share in the total pollution burden attributable to accidents and spills led the Commission to
study this issue more closely.
Although this policy document provides a great deal of guidance to water quality
management agencies on risk policy, a number of problems areas remain. One of these
relates to interpreting the concept of best safety practice.
The CIW document indicates that an
emissions approach should be taken to
unplanned discharges analogous to that for
In^errenUrtJonof
regular discharges. This means that in
"best safety practice"
addition to general precautionary measures
to
prevent
(unplanned)
discharges,
measures need to be taken and facilities
Risk assessment
installed which represent 'best safety
practice' (see accompanying figure). Best
safety practice is intended to limit the
frequency and/or the magnitude of the
Risk evaluation
adverse effects of unplanned releases. The
residual risk is then calculated and assessed
for acceptability. This report will deal only
with the best safety practice part of this
process.
The term 'best safety practice' is defined in the aforementioned CIW policy document.
Many of those involved in granting and enforcing licences under the Pollution of Surface
Waters Act find this definition too abstract in practice, however.
After the publication of the CIW policy document, a new working party was set up with
the primary task of overseeing the integration of the VERIS and RISAM environmental risk
models. This new working party is also charged with improving the co-ordination of the

The Committee for Integrated Water Management is charged w i t h
coordinating and harmonising the implementation of integrated water
management. A s part of this task the Committee carries out research and
studies, and produces advices. The Committee consists of representatives of
the Association of Water Boards, the Association of Provinces, the
Association of Municipalities and the Ministry of Transport, Public Works and
Water Management.
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policy frameworks associated with each of these models. One aspect of this is to describe
best safety practice for the most common activities in the chemicals and other sectors. This
report provides such descriptions for the various activities. These descriptions are based on
the regulatory framework presently applying in the Netherlands.
The descriptions of best safety practice are intended to provide guidance for the licensing
process. Although we have sought to be as comprehensive as possible, this report should
not be regarded as an exhaustive list of possible technical and procedural measures and
facilities. We have tried to relate the descriptions of best practice as closely as possible to
the everyday experience of those who issue and enforce licences. Where possible, for
example, the definitions can be tested against simple and verifiable criteria.
Finally, best safety practice, like best practice for regular discharges, is continuously
evolving and becoming subject to new insights. This means that in time the descriptions
contained in this report will have to be modified.

1.2 Structure of report
A distinction has been made in the content of this report between general principles and
facilities, and facilities, measures and procedures which apply to specific activities. The
former, general aspects of best safety practice are described in chapter 2. Aspects related to
a number of specific activities are described in chapter 3. Various practical matters related
to the implementation of best safety practice are dealt with in chapter 4. Finally, chapter 5
contains a list of some of the abbreviations used.
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2. General procedures and facilities

General
A principle underlying 'best safety practice' is that procedures, facilities and measures
designed to limit the frequency and/or the magnitude of the adverse effects of unplanned
releases should be applied as close as possible to the potential source. These procedures,
facilities and measures form part of the normal efforts which can be expected from
companies to prevent discharges of wastewater. This means that an establishment is
applying best safety practice if for each installation (or part thereof) or activity there is a
package of risk reduction procedures, facilities and measures designed specifically for that
situation. These procedures, facilities and measures relate at least to:
•
•
•
•
•
•

safety aspects of plant design (HAZOP);
the supply and removal of water (process water, cooling water and firefighting
water);
energy supply (including auxiliary systems);
the sewage system (including detention ponds for the temporary storage of, or
to prevent the discharge of, wastewater and/or spills);
internal warning/alarm systems;
the possibility to shut down a process externally.

Short description of 'best safety practice'
Procedures
•
•
•
•
•
•
•

•

•

There is an emergency response plan which describes the nature and development of
(possible) unplanned events which can lead to unplanned releases.
There is a system for the early/advance detection of unplanned events (e.g. regular
inspections, regular testing to determine the strength of the installations, etc.).
The manner in which the staff, the authorities, local residents and any other relevant
parties will be notified of an unplanned discharge is clearly stipulated.
Clear working procedures are laid down for both regular and irregular situations.
Regular drills are held for both staff and the firefighting services to practise procedures
for dealing with unplanned incidents and fires.
Installations and parts thereof are designed to be intrinsically safe (fail-safe design).
An inventory is maintained of all substances present. As a minimum, the relevant
environmental and firefighting data should be gathered and maintained for these
substances.
There are procedures for the processing and/or storage of wastewater, including spills,
wastewater arising when there are process faults, fire (including douse water), leaks,
blockages of process pipelines and/or sewage systems. These procedures should be coordinated with the water quality management agency, the competent authority under
the Environmental Management Act and any other relevant bodies (for example the fire
brigade).
Modifications to the installation or parts thereof are made on the basis of unequivocal
procedures. These procedures describe how the safety of both people and the

-7-

Description of best safety practice to prevent risks of unplanned discharges

m.
•

surroundings is guaranteed and how the employees are informed about the new
situation.
After the occurrence of a disaster the reasons for its occurrence must be investigated
and measures must be taken to prevent a recurrence. Both the findings of the
investigation and the measures taken must be reported to the water quality
management agency, the competent authority under the Environmental Management
Act and any other interested parties (for example the fire brigade).

Facilities
1.

2.
3.

4.
5.
6.

7.
8.

The wastewater collection system within the establishment must be designed so
that unplanned discharges cannot take place unnoticed, for example by
monitoring. Stormwater drains and cooling water systems are particularly relevant
in this connection.
The establishment has capacity for the temporary storage of materials released
following an unplanned event.
There are special facilities for the removal and treatment of wastewater generated
by flushing operations, start-up, and planned and unplanned shut-downs, in so far
as such wastewater differs significantly from the regular quality.
There is sufficient, appropriate firefighting equipment available if needed.
The roads in the establishment are clearly indicated and signposted. The maximum
permitted speed on the site is clearly indicated.
In sections of the installation and/or activities involving materials which react
adversely with water, there must be clear indications as to how fire should be dealt
with.
The site is fenced securely so as to prevent unauthorised persons gaining
admittance.
The site can be readily accessed by any vehicle requiring access in the event of a
disaster.

References
IRC (1996a). 'Anlagen-iiberwachung - Empfehlungen -'; Internationale Kommission zum
Schutze des Rheins, Expertenkreis Storfallvorsorge und Anlagensicherheit; IRC-Cs
35/96.
IRC (1996b). 'Betriebiche Alarm- und Abwehrplanung - Empfehlungen -'; Internationale
Kommission zum Schutze des Rheins, Expertenkreis Storfallvorsorge und
Anlagensicherheit; IRC-Cs 35/96.
CIW (1996). 'Risico's van onvoorziene lozingen", Commissie Integraal Waterbeheer,
werkgroep Emissies.
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3. Descriptions of best safety practice for specific
activities
This chapter examines the best safety practice for a number of (industrial) activities. It is
known that the activities included account for a major proportion of the risks of unplanned
discharges.
The following activities are considered in turn:
• Transshipment of individually packaged items
• Bulk transfer f r o m / t o a ship
• Bulk transfer from/to a road tanker/rail tanker
• Batch processes
• Continuous processes
• Storage of packaged goods
• Storage in containers
• Pipeline and conveyor transport
• Internal transport
• Wastewater treatment
In describing best safety practice for these activities, use is made as far as possible of the
following structure:
1.
Type of activity
The operations included in the activity are indicated.
2.
Nature of (possible) risks
This deals not only with possible accident scenarios but also with the possible
pathways by which wastewater is discharged.
3.
Description of best safety practice
A distinction is made between general aspects and procedures, structural aspects
and other facilities.
4.
References
Documents are listed containing further and background information.
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3 . 1 Transshipment of individually packaged items
Description of activity
Transshipment of individually packaged items (general cargo and container transshipment)
refers to:
the transfer of one or more packaged items (flasks, cans, drums, bags, bulk bags
and/or multiboxes) from one means of transport to another or to a storage facility

Nature of possible risks
feature
• failure of packaging,
• fire.
Release pathways
• from the packaging or the means of transport directly to surface water,
• from the packaging or the means of transport via clean-up facilities to surface water.

Short description of best safety practice
General
• Loading/unloading operations are only carried out in the transshipment area.
• Loading/unloading operations are carried out in the presence of sufficient expert and
qualified personnel (as indicated, for example, in the 'Guidelines for the granting of
licences to stevedoring companies').
• No activities take place at the transshipment site other than those directly related to
loading.
• There is no storage in the transshipment area other than the day's stocks.
• There are facilities and procedures for clearing up leakages and spills as quickly as
possible.
• The packaging is sound and well maintained (for example tested by the National
Transport Inspectorate) and complies with transport and transshipment procedures
prescribed in the transport regulations (ADR, RID, ADNR and RVGZ).
Structural aspects
• The boundaries of the transshipment area are indicated (physically or by markings).
• The packaging is sound and well maintained (for example tested by the National
Transport Inspectorate) and complies with transport and transshipment procedures
prescribed in the transport regulations (ADR, RID, ADNR and RVGZ).
• The transshipment area is equipped with an impermeable undersurface.
• Any spilled or leaked product cannot flow directly and freely into surface water or
into a purification facility.
• The impermeable undersurface is laid in such a manner that there is a gradual
transition between this surface and the surrounding surfacing (so as to prevent
undue agitation of the products in the transport vehicle).
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Facilities
•
•

There are, in the transshipment area, sufficient fire extinguishers within reach and
ready for immediate use.
The transshipment area is well lit and can be closed off and made crash-proof.

Other
•

The loading equipment, cranes, etc., comply with the appropriate statutory
requirements and specifications (for example P 88-2, P115-1, CP7), and are
inspected periodically as prescribed therein.

References
CPR (1991). 'Opslag gevaarlijke stoffen, chemische afvalstoffen en bestrijdingsmiddelen in
emballage, opslag grote hoeveelheden: opslag van bestrijdingsmiddelen bij
producenten, synthese- en formuleringsbedrijven, opslag van gevaarlijke stoffen
vanaf 10 ton, opslag van chemische afvalstoffen vanaf 10 ton'; Commissie Preventie
Rampen door gevaarlijke afvalstoffen (Commission for the Prevention of Disasters
due to Dangerous Substances), CPR 15-2.
IRC (1993).
'Umslag Wassergefahrdender Stoffe - Empfehlungen -'; Internationale
Kommission zum Schutze des Rheins, Expertenkreis Storfallvorsorge und
Anlagensicherheit; Rotterdam, 01/02 July 1993.
TNO (1992). 'Risico-analyse methodiek oppervlaktewateren - omvang en frequentie van
incidentele lozingen'; RIZA report 92.002; study carried out for RIZA (Institute for
Inland Water Management and Wastewater Treatment).
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3 . 2 Bulk transfer from/to a ship
Description of activity
The continous transfer of a liquid f r o m / t o a ship is defined as:
the transfer of materials from a ship to a road tanker, rail tanker , storage or
process vessel, or the transfer from a vessel to a ship using, for example, a
pneumatic system, an elevator or grab cranes.

Nature of possible risks
Nature;
•
•
•

failure of the transfer line,
leak during coupling or uncoupling of the transfer line,
fire.

lthway_s
from the transfer line or from the ship directly into surface water,
from the transfer line via the quayside directly into surface water,
from the transfer line via water purification facilities into surface water.

Short description of best safety practice
General
•

•
•
•

•

•

Loading is carried out in the presence of specially trained and qualified personnel. An
emergency stop switch must be installed in the immediate vicinity of the supervisory
staff. Operations can be supervised remotely using CCTV provided that the emergency
stop switch is situated in the immediate vicinity of the monitor.
Continuous transfer may only be carried out f r o m / t o the storage facility for which it is
exclusively intended by means of the appropriate connection points.
Transfer must take place without leakage.
At the start of loading operations involving a flammable product subject to electrostatic
charging to a tank in which an explosive mixture can occur the flow rate in the transfer
line must be limited to 1 m/sec for an initial period as provided in the RIVEPRO Steering
Group report 'dangers of static electricity in the process industry'; there must be
equipment installed t o guarantee observance of this limit.
Every connection point for loading/unloading arms or hoses must be equipped with a
clearly visible and legible label which states the product for which the connection point
is used.
During loading/unloading operation, use must be made of so-called 'break-away' (or
equivalent) couplings.

StcucturaLaspects
• W h e n a loading/unloading hose is not in use it must be stowed away without kinking
and must be protected from damage.
• Loading/unloading arms and hoses should be supported, protected and operated such
as to prevent damage during use.
• There are facilities available to clear up leakages/spills as quickly as possible.
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Any product leakages or spills on the ship or on shore must not be capable of getting
into water (or stormwater) drains or directly into the surface water. Spills must be
cleared up as quickly as possible.
There is adequate operational firefighting equipment available in the transshipment
area.
The transshipment area is equipped with good lighting.
Where loading connections run along a jetty, the jetty must be provided with leak
containment facilities.

Facilities
• To ensure discharge of static electricity and to protect against lightning damage, loading
and unloading equipment must be earthed be means of grounding electrodes with a
resistance to ground not exceeding 5 ohms; the earthing must comply with the
Guidelines for Lightning Conductors applying at the time of design of the installation
according to standard NEN 1014, 1971 edition, and supplements, 1982 and 1985
editions.
• If applicable, the outlet from the vapour space of a ship's tank should be connected,
during loading, to an efficiently working system for the safe removal of vapours. A
liquid alarm should also be installed in the vapour removal or vapour return pipeline as
close as possible to this outlet.
• If loading and unloading pipelines and hoses are emptied after loading/unloading
operations, facilities must be installed to ensure that they fully discharge their contents
before disconnection; the materials which are released must be removed to a system
specially intended for this purpose.

Other
•

•

•

•
•

•

If a pressurised gas is used to unload a ship's tank, the gas must be inert relative to the
product being unloaded; the supply must be shut down immediately the unloading is
complete.
The loading/unloading arms or hoses must be suitable for the products being
transferred, and their rupture pressure must be at least four times higher than the peak
working pressure.
Where loading/unloading hoses are used, their good condition must always be verified
by means of a visual check before they are used; damaged hoses must not be used and
must be removed immediately for repair or destruction.
Lines used for loading and unloading products must be blind flanged when not in use,
or in the event of a breakdown or operating fault, so as to prevent leakage.
Before the loading of a road tanker or rail tanker commences, the personnel in charge of
the loading must ensure that the vehicle concerned is displaying the correct
identification marks.
A pipeline or hose used to transport flammable liquids must be coupled and uncoupled
with the help of explosion-proof equipment.

References
IRC (1993).
'Umslag Wassergefahrdender Stoffe - Empfehlungen -'; Internationale
Kommission zum Schutze des Rheins, Expertenkreis Storfallvorsorge und
Anlagensicherheit; Rotterdam, 01/02 July 1993.
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3 . 3 Bulk transfer f r o m / t o a transport unit
Description of activity
Continous transfer from or to a transport unit is defined as:
the transfer of materials from a road tanker or rail tanker to a storage or process
vessel or the transfer from a vessel to a road tanker or rail tanker.

Nature of possible risks
Nature
• leak from loading line,
• failure of conveyance,
• overfilling of conveyance.
• fire
Release, pathways
• stormwater drainage system,
• process wastewater collection system.

Short description of best safety practice
General
•
•

•
•

The transshipment area is used only for transshipment purposes. Through traffic cannot
make use of this area.
All loading/unloading operations are supervised by two persons. Both the driver and the
operator are present. In the event of an unplanned incident the vehicle is free to move,
so as to minimise the consequences.
There are facilities and procedures to clear up spills and leakages as quickly as possible.
The emergency response plan includes specific procedures for loading/unloading
activities.

Structural .aspects
• The transshipment area is provided with a sloping, impermeable undersurface.
Stormwater and spillages are collected in a holding pond or tank with a capacity at least
equal to the contents of one transport unit. This must be emptied manually by using, for
example, a mobile suction car or a pump or by opening a hand-operated valve.
• If loading activities are carried out before 9.00 hours or after 16.00 hours, the
transshipment area must be equipped with adequate lighting.
• If possible the loading equipment should be covered. (NB: some materials may not be
loaded/unloaded in a covered area).
Facilities
• A small sump should be provided under every flange so that drips can be captured. This
is important for manifolds in particular.
• There is adequate operational firefighting equipment available in the transshipment
area.
• The transshipment area is well lit and can be closed off and made crash-proof.
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References
CPR (1991). 'Opslag gevaarlijke stoffen, chemische afvalstoffen en bestrijdingsmiddelen in
emballage, opslag grote hoeveelheden: opslag van bestrijdingsmiddelen bij
producenten, synthese- en formuleringsbedrijven, opslag van gevaarlijke stoffen
vanaf 10 ton, opslag van chemische afvalstoffen vanaf 10 ton'; Commissie Preventie
Rampen door gevaarlijke afvalstoffen, CPR 15-2.
IRC (1993). 'Umslag Wassergefahrdender Stoffe - Empfehlungen -'; Internationale
Kommission zum Schutze des Rheins, Expertenkreis Storfallvorsorge und
Anlagensicherheit; Rotterdam, 01/02 July 1993.
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3 . 4 Batch processes
Description of activity
The term batch process below is defined as:
all equipment, extending to the connection with the inlet or outlet pipe, related to
the processing of materials in discrete quantities in vessels equipped for that
purpose, the processing consisting of mixing, reacting and upgrading.

Nature of possible risks
Nature
• fire (where flammable materials are involved),
• spills,
• leaks from vessels, pipelines, pumps, heat exchangers,
• operating failures.
B£Jease_path2vyj2y2S
• via the stormwater drains,
• via the process wastewater collection system,
• to a holding facility.

Short description of best safety practice
General
•
•
•
•
•

Batches are changed automatically as far as possible.
Raw and auxiliary materials can only be added after positive identification.
The working instructions contain procedures for dealing with abnormal ciKUJIistarjcei,
A log is kept for recording cases of abnormal circumstances and the response made.
A HAZOP analysis was carried out during the design phase of the installation.

SJxucturaLaspexts
•
•

Each installation or part thereof is bunded, with any liquids recovered draining to a
collection system, and thereafter being subjected to an appropriate treatment.
The installation should preferably be covered.

Eacilities
• The liquid level in tanks is monitored. In the event of an irregularity an alarm is set off
and a predetermined procedure will be initiated.
• The level, pressure and temperature in the process vessels is monitored. In the event of
an irregularity an alarm will be set off.
• Leaks in pumps are detected and arrested.
• There is an adequate system for detecting the contamination of cooling water as a
result of leaks in heat exchangers.
• Sampling is leak-free.
• There are interlocking systems to avert dangerous situations arising when aligning
equipment.
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In the event of a utilities failure the installation automatically reverts to a 'safe'
condition.

References
Lees, F.P. et al (1996). 'Loss prevention in the process industries: hazard identification,
assessment and control'; 2nd revised edition, ISBN 0 7506 1547 8, 1996.
AlChE (1993). "Guidelines for engineering design for process safety CCPS'; AlChE, 345 East
47th Street. New York 10007; ISBN 0-8169-0565-7.
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3 . 5 Continuous processes
Description of activity
The term continuous process below is defined as:
all equipment, extending to the connection with the inlet or outlet pipe, related to
the continuous processing of materials in containers equipped for that purpose,
the processing consisting of mixing, reacting and upgrading.

Nature of possible risks
Nature
•
•
•
•

fire (where flammable materials are involved),
spills,
leaks from vessels, pipelines, pumps, heat exchangers,
operating failures,
tiways
via the stormwater drains,
via the process waste collection system,
to a holding facility.

Short description of best safety practice
General
•
•
•

The working instructions contain procedures for dealing with abnormal circumstances.
A log is kept for recording cases of abnormal circumstances and the response made.
HAZOP analysis was carried out during the design phase of the installation.

Structural aspects
• Each installation or part thereof is bunded, with any liquids recovered draining to a
collection system, and thereafter being subjected to an appropriate treatment.
Facilities
• The liquid level in tanks is monitored. In the event of an irregularity an alarm will be
set off and a predetermined procedure will be initiated.
• The level, pressure and temperature in the process vessels is monitored. In the event of
an irregularity an alarm will be set off.
• Leaks in pumps are detected and arrested.
• There is an adequate system for detecting the contamination of cooling water as a
result of leaks in heat exchangers.
• Sampling is leak-free.
• There are interlock systems to avert dangerous situations arising during start-up, shutdown or when the system trips out.
• In the event of a utilities failure the installation automatically reverts to a 'safe'
condition (fail-safe design).
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References
Lees, F.P. et al (1996). "Loss prevention in the process industries: hazard identification,
assessment and control'; 2nd revised edition, ISBN 0 7506 1547 8, 1996.
AlChE (1993). "Guidelines for engineering design for process safety CCPS'; AlChE, 345 East
47th Street, New York 10007; ISBN 0-8169-0565-7.
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3 . 6 Storage of packaged materials
Description of activity
The term 'storage of packaged materials' is defined in this section as:
an area intended for keeping materials
and/or
multiboxes.

in flasks, cans, drums, bags, bulk bags

This category does not refer to the storage of the day's raw material requirements or
production of a process plant. Laboratories are also excluded from this category. Materials
can be stored either in a building or in the open air. The measures taken and facilities used
for open air storage need in principle to be of the same standard as for storage in a

building.

Nature of possible risks
Nature
• fire (where flammable materials are involved),
• spills,
• leaks from vessels, packaging.
Reiease_palbi«ays
• via the stormwater drains,
• via the process wastewater collection system,
• to a quenchwater containment facility.

Short description of best safety practice
General
•
•
•

An inventory is kept of all products stored.
The storage area is not accessible to unauthorised persons.
In the case of outdoor storage the packaging materials must be able to withstand all
weather conditions.

SJiuifjjiaLaspecJts
• A storage area may not occupy an upstairs storey of a building.
• The undersurface of a storage area must consist of a non-flammable and impermeable
material.
• The storage area is equipped with an effective lightning conductor
• The undersurface of the storage area must not contain any openings which are directly
connected with or can be brought into direct connection with a sewage system or
with the surface water.
• The roof of the storage building must be capable of withstanding a flash fire in
accordance with Dutch standard NEN 3882.
• The walls and doors of the storage building must have a fire-resistance of at least 60
minutes.
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If the storage building is situated within a distance of 10 metres from other buildings,
a store for flammable materials or the boundary of the premises the walls and doors
must have a fire-resistance of at least 60 minutes.
The storage building must contain two doors situated opposite one another.
The storage building is ventilated by an effective, operational ventilation system. The
ventilation openings must be fitted with flame arrestors and, where necessary,
effective facilities to prevent ignition from outside.
In the case of outdoor storage the storage area must be surrounded by crash-proof
fencing.
An outdoor storage facility must be located at sufficient distance from other parts of
the establishment to prevent the spread of fire. This distance should be determined on
the basis of the following table:
Distance (m) to
Quantity stored
boundary of
premises
no greater than 1000 litres or kg
rrore than 1000 litres or kg

•

other in the
establishment

3

5

5

10

outdoor
storage

15

Where there is a fire wall, other distances apply (see guideline CPR 15-2).
In order to reduce risks outside of the establishment and to ensure access for the fire
brigade, the distance between a storage facility and a sensitive function outside of the
establishment must be at least 20 metres (indicative distances are given in Appendix 1).

Facilities
• Protection level 1, 2 or 3 will be implemented, depending on the properties of the
dangerous substances, the packaging material involved and the volumes stored (see

Appendix 2).
1. Situations conform to protection level 1 if the following are available:
• an automatic or semi-automatic fire suppression system or a firefighting
system with in-house firefighting services,
• fire detection,
• a quenchwater containment facility,
• preventive measures.
2. Situations conform to protection level 2 if the following are available.
• fire detection,
• a quenchwater containment facility,
• preventive measures,
• an automatic fire suppression system, unless by taking preparatory
measures a situation can be created in which a fire can be extinguished
in a controlled manner by an operationally reliable and well prepared
firefighting action.
3. Protection level 3 involves preventive measures. It is assumed that the
preconditions for a fire are virtually absent.
Basic preventive measures consist of:
• good access from the site in the event of a disaster
• effective fencing
• removing fire-promoting overgrowth from the storage facility
• the existence of a specially equipped loading/unloading bay which is
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•

equipped with an impermeable undersurface,

• clearly marked,
• readily accessible, and
• is constructed in such a manner as to guarantee safe loading,
unloading and transshipment.
•
•

The storage area has sufficient, adequate and operational fire extinguishers.
Depending on the properties and quantities of the materials stored and the nature of
the packaging material, there is a quenchwater containment facility. This facility must
be impermeable and chemically inert. If there is active transport (e.g. pumps) of the
quenchwater into the containment facility, these need to meet stringent safety
specifications.

The effective containment of quenchwater can be achieved by the following means:
within the storage area itself,
chamber under storage area,
underground cellar outside storage area,
tank/pond totally or partially above-ground.

•

The capacity of the quenchwater containment facility must be determined on the
basis of Annex 3 of the CPR guideline (see Appendix 3).
The storage building must be sufficiently protected against lightning.

References
CPR (1989). 'Opslag gevaarlijke stoffen in emballage (opslag van vloeistoffen en vaste
stoffen (0 to 10 tons))', CPR 15-1.
CPR (1990). 'Opslag bestrijdingsmiddelen in emballage (opslag van bestrijdingsmiddelen in
distributiebedrijven en aanverwante bedrijven (vanaf 400 kg))'; CPR 15-3.
CPR (1991). 'Opslag gevaarlijke stoffen, chemische afvalstoffen en bestrijdingsmiddelen in
emballage, opslag grote hoeveelheden: opslag van bestrijdingsmiddelen bij
producenten, synthese- en formuleringsbedrijven, opslag van gevaarlijke stoffen
vanaf 10 ton, opslag van chemische afvalstoffen vanaf 10 ton'; Commissie Preventie
Rampen door gevaarlijke afvalstoffen, CPR 15-2.
IRC (1991). 'Compendium'; Internationale Kommission zum Schutze des Rheins,
Expertenkreis Storfallvorsorge und Anlagensicherheit; Lensburg, 2 July 1991.
VROM (1997). 'Circulaire CPR-15'; DGM/SVS/97560078, 27 October 1997.
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3 . 7 Storage in containers
Description of activity
The term storage in containers is defined in this section as:
an area specifically intended for the keeping of materials in fully or partly
ground containers such as tanks and silos.

above-

Nature of possible risks
Nature
• fire (where flammable materials are involved),
• leaks from tanks, pumps and pipelines.
Release pathwjiy-S
• via the stormwater drains,
• via the quenchwater drainage system,
• to a quenchwater containment facility

Short description of best safety practice
General
•
•
•
•
•

Containers are only filled after the material has been positively identified.
The level of the material in the container is monitored. In the event of an irregularity
an alarm will be set off and a predetermined procedure will be initiated.
Any valves installed in the tank bund are normally closed.
There is a clear procedure for draining the tank bunds.
The storage area is inspected regularly for leaks and in regard to the general condition
of the tanks and auxiliary equipment.

Structural aspects
• Each installation or part thereof is bunded, with any liquids recovered draining to a
containment system, and thereafter being subjected to an appropriate treatment.
• A n outdoor storage facility must be located at sufficient distance from other parts of
the establishment to prevent the spread of fire. This distance should be determined on
the basis of the following table:

Distance (m) to
Quantity stored

boundary of
premises

no greater than 1000 litres or kg
more than 1000 litres or kg

other building
in the
establishment

other outdoor
storage

S

10

15

Where there is a fire wall, other distances apply (see guideline CPR 15-2).
• In order to reduce risks outside of the establishment and to ensure access for the fire
brigade, the distance between a storage facility and a sensitive function outside of the
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establishment must be at least 20 metres (indicated distances are given in Appendix
1).

Facilities
•
•
•
•
•

Storage tanks must be equipped with a sprinkler system if they could be exposed to
thermal radiation.
Leaks from pumps are detected and arrested.
There is an adequate system for detecting the contamination of cooling water as a
result of leaks in heat exchangers.
Sampling is leak-free.
There are interlock systems t o avert dangerous situations arising when aligning
equipment.

References
CPR (1991). 'Opslag gevaarlijke stoffen, chemische afvalstoffen en bestrijdingsmiddelen in
emballage, opslag grote hoeveelheden: opslag van bestrijdingsmiddelen bij
producenten, synthese- en formuleringsbedrijven, opslag van gevaarlijke stoffen
vanaf 10 ton, opslag van chemische afvalstoffen vanaf 10 t o n ' ; Commissie Preventie
Rampen door gevaarlijke afvalstoffen, CPR 15-2.
IRC (1991). 'Compendium'; Internationale Kommission zum Schutze des Rheins,
Expertenkreis Storfallvorsorge und Anlagensicherheit; Lensburg, 2 July 1991.
V R O M (1997). 'Circulaire CPR-15"; DGM/SVS/97560078, 27 October 1997.
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3 . 8 Pipeline and conveyor transport
Description of activity
Pipeline and conveyor transport is defined as:
The transportation within an establishment
a storage facility to a process.

of materials by fixed equipment

from

Based on this definition the following categories are distinguished:
• Underground pipelines
• Overground pipelines at ground level
• Overground pipelines in viaducts
• Conveyor systems

Nature of possible risks
Nature
• leaks (including from flanges),
• pipeline rupture,
• fire.
Releasejiathways
• via the groundwater,
• via the stormwater drains,
• via a process wastewater collection system.

Short description of best safety practice
General
•
•
•
•

Shutdown valves are installed at regular distances.
The pipelines are inspected visually for leaks regularly (if possible once per shift).
All pipelines and appendages are constructed and laid such that unacceptable stress
cannot occur due to assembly, subsidence or temperature changes.
There must be a clear visual indication on pipelines of the purpose and the material for
which they are used.

Underground pipelines
• The underground pipelines are shown on a map which is regularly updated.
• The position of underground pipelines is indicated above ground.
• Pipelines are laid at sufficient depth (at least 0.8 m), and are fitted with cathodic
protection.
• The pipelines can be cleaned by means of a pig.
Above-ground pipelines
• Ground-level (i.e. not more than 0.5 m free space between pipeline and ground).
• The pipelines are laid in pipe racks and are properly supported.
• The pipeline racks are compartmented, if possible every 150 m.
• Stormwater is removed as for tank storage.
• Crossings with roads are effected by means of elevated pipe bridges.

25-

m.

Description of best safety practice to prevent risks of unplanned discharges

Pipeline viaducts
• Road crossings are protected by means of a drive-through gate on which the clearance
height is indicated. The minimum clearance height is 4.2 m.
• The pipeline viaduct is demonstrably crash-proof.
• The pipeline viaduct is of a fire-resistant construction.
• The stormwater drains in the vicinity of a pipeline viaduct can be blocked.
Conveyor 1
• N.B.

References
CPR (1983). 'Vloeibare zuurstof, opslag 0,45 - 100 m3'; Commissie Preventie Rampen
Gevaarlijke Stoffen.
CPR (1984). 'Vloeibare aardolieproducten, grote installaties'; Commissie Preventie Rampen
Geveerlijke Stoffen.
CPR (1985). 'Vloeibare aardolieproducten, kleine installaties'; Commissie Preventie Rampen
Geveerlijke Stoffen.
NEN 6910 and NEN 6902
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3 . 9 Internal transport
Description of activity
Internal transport is defined as:
The transportation within an establishment,
of materials other than by pipeline.

in a building

and/or

in the open air,

Examples of internal transport are:
• pallet transport, tanktainers, multibox with a fork-lift truck,
• pallet transport, tanktainers, multibox with casters,
• transport using a hand pallet truck,
• transport by bucket or jerry-can.

Nature of possible risks
Nature
•
•
•
•
•

collision,
slopping and spills,
leaks,
mixing with other materials,
fire.

•
•

via the stormwater drains,
from the ground to the stormwater drainage system and/or the wastewater collection
system to a wastewater treatment plant (company or municipal).

Short description of best safety practice
General
• Internal transportation must be carried out by adequately trained personnel.
• Internal transportation involving motorised vehicles may only be carried out by
appropriately qualified staff.
• The materials must be packaged in materials which are not attacked or damaged by
the substances and which can withstand the method of transport used and the
circumstances under which the transportation is performed.
• The conveyance used must be appropriate for the transport being performed, and
must be used in the intended manner.
• The conveyance must be maintained as frequently and to the extent necessary.
• An operational fire extinguisher must be available and within reach on the
conveyance.
• As soon as it becomes apparent that a packaged item has begun to leak during the
internal transport it should be placed in a liquid-tight containment device.

References
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3 . 1 0 Wastewater treatment
Description of activity
Wastewater treatment facilities are defined as:
Installations which remove dangerous substances from wastewater
discharged into the municipal sewage system or surface waters.

before it is

Examples of wastewater treatment facilities are:
• gravity separation (de-oiling equipment, oil/water separators),
stripping,
• activated carbon treatment,
• biological treatment plant.

Nature of possible risks
Nature
•

Failure (loss of containment),

• leak,
• fire.
Release pathways
• Via the stormwater drains,
• Via the ground and the company's wastewater collection system to the municipal
sewage system or the surface water.

Short description of best safety practice
General
• The wastewater treatment facility must be operated and maintained by properly trained
personnel.
• The wastewater treatment facility must be appropriate for the materials routed to it and
must be operated as appropriate for these materials. The facilities must also be
maintained as frequently as, and to the extent, necessary.
• The quality of the influent to the facility should be monitored in relation to the
parameters relevant for the wastewater processing. Where there is a failure to meet the
permissible values, action is taken in accordance with predetermined procedures.
• The quality of the effluent must be monitored. Where there is a failure to meet the
permissible values, action is taken in accordance with predetermined procedures.
• The retained substances must be removed from the facility and must be stored and
processed in the correct manner.
• The facility must be situated such that in the event of a disaster the contents will not be
released.
• There must be sufficient, adequate fire extinguishers available.
References
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Practical aspects of implementation

4 . 1 Scope
It was indicated in the introduction that 'best safety practice' is intended to limit the
frequency and/or magnitude of the adverse consequences of unplanned discharges. These
adverse consequences relate to aquatic organisms which live in the receiving waters or the
operation of the municipal treatment facility to which the discharge occurs. An unplanned
discharge also has an economic penalty associated with the loss of raw materials or
products and possible clean-up costs.
The principle of reducing pollution applies equally to unplanned discharges as to tackling
regular discharges. This means that discharges must be reduced as far as possible
irrespective of the properties of the materials concerned. For unplanned discharges,
therefore, the design, the raw and auxiliary materials used and the operating regime of
process installations, as well as the layout of the site, need to take maximum account of
this principle.
A differentiated approach can be taken, however, depending on the properties of the
material involved. There would be little point in providing a storage tank containing water
for firefighting purposes with a containment facility to prevent an unplanned discharge.
The same would apply to other materials which occur naturally in the environment.

4.2

Relation with existing systems

The concept of 'best safety practice" was examined for various (industrial) activities in
chapter 3, It was seen that implementing this policy concept involves specifying sets of
technical facilities and procedural measures.
Many of these technical facilities are already prescribed by virtue of the Environmental
Management Act, the Carriage of Dangerous Substances Act and the Labour Conditions
Act. The presence of the technical facilities described in chapters 2 and 3 can often readily
be verified visually.
In the case of procedural measures the situation is different. Many of the measures
mentioned are described in the environmental management system, contingency plan,
emergency response plan and/or the fire response plan. These documents should be kept
centrally in the establishment.
Furthermore, some of the procedural measures form part of work procedures. Documents
setting forth these procedures should be available in the workplace. This generally means
that they should be kept in the control or operations room.
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4 . 3 New installations
The descriptions of the best safety practice show that both the layout of the company site
and the design of installations and parts thereof affect the frequency and/or the magnitude
of unplanned releases of wastewater. Obviously some of the measures listed can be more
readily implemented in a new plant than in an existing situation. This applies in particular
for:
• The layout of the site, for example:
a spacious layout combined with a transparent road network;
good access to installations and/or buildings so that they can be
approached from more than one side, even in the event of a failure;
a clear and well-defined road network,
integrated containment facilities using, for example, raised roadways.
• The design of the wastewater collection system
separation of process wastewater, stormwater which may be contaminated
and other wastewater,
the ability to monitor the quality of wastewater before discharge, for
example by means of a pump linked to a monitoring system,
• The physical design of storage facilities and loading and unloading facilities,
• The design of the cooling system.
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5. Glossary of terms used
ADNR

European regulation on the carriage of dangerous substances by vessels on
inland waterways.

ADR

European Agreement concerning the International Carriage of Dangerous
Goods by Road.

HAZOP

Hazard and Operability Analysis, systematic method of studying the
consequences of abnormal conditions in the design phase of an
activity/ process.

RID

European regulation on the carriage of dangerous substances by rail.

RVGZ

National regulations on the marine transport of dangerous substances.
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Appendix 1:
Indicative distances in metres to sensitive functions in existing situations and to less
sensitive functions in new and existing situations based on a standard for individual risk of
10-5 per year, on the availability of the fire brigade and on the possibility of fire spreading''.

Storage area (m2)
0 - 100

j 100 - 2 0 0 2 0 0 - 3 0 0

300 - 400 j 4 0 0 - 5 0 0 ! 500 - 600

600-1500

1500-2500

20

20

System
20

20

Protection level 1
automatic gaseous fire
extinguishing system n.v.t ->
n.a.

20

70

20

20

20

20

n.v.t. '

n.v.t'

Protection level 1
hi-ex inside air
Protection level 1
hi-ex installation w i t h smoke
sills

20

20

20

20

20

20

20

20

20

20

70

70

70

70

70

n.v 1 •

20

20

20

25'

25'

25'

40

55

25'

Protection level 1
automatic sprinklers
Protection ievel 1
automatic deluge system

local fire brigade dry system
Protection level 1
In-house fire brigade cat. 1/2
dry system

!

I

:

:

Protection level 1
In-house fire brigade cat. 1/2
manually operated deluge
Protection level 1
Company fire brigade cat. 1
local fire extinguishing

20

20

20

20

20

20

25 4

70

40

65

65

65

65

65

Protection level 2
Call-out < 6 minutes
In-house fire brigade cat 1/2 or
Municipal fire brigade
Protection level 2
Call-out < 15 minutes In-house
fire
brigade
cat
1/2
or
Municipal fire brigade

20

45

70

70

70

70

120

n.v.t. 2

35

60

100

100

100

100

145

n.v.t'

25

25

35

35

;

I
I

20

25

!

""•50

maximum area 600 m2
maximum area 1500 m2
maximum area 500 m2
these distances are determined such as to avert spread of fire
If a separate quantitative risk assessment is submitted, allowance must be made for the minimum
distance needed to allow access by the fire brigade (20 metres) and to avert the spread of the fire. The
separation needed to prevent the spread of fire can be calculated from the method described in the
report Afstandentabel CPR-15 en Beheersbaarheid van brand (SAVE consultants, October 1997). A
copy of this report can be obtained from the Logistiek Centrum van de Directie Brandweer en
Rampenbestrijding, Chroomstraat 151, 2718 RJ Zoetermeer (in writing, preferably by fax: +44 79
3614986)
NB

Storage facilities with a storage area greater than 2500 m2 are obliged to carry out a quantitative risk
assessment.
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Appendix 2:
Firefighting systems
The following firefighting systems are considered realistic and acceptable for storage
facilities for hazardous materials, chemical waste or pesticides:
1.
automatic sprinklers;

2.

automatic deluges;

3.
4.
5.
6.
7.
8.

automatic gaseous fire extinguishing systems;
local fire brigade with dry deluge system;
automatic hi-ex installation;
in-house fire brigade with manually operated deluge system;
in-house fire brigade with dry deluge system;
in-house fire brigade with in situ extinguishing (applied from within);

The systems described are intended to provide equal levels of control. Control is defined to
mean : effective firefighting, adequate capacity for containing the quenchwater and
keeping concentrations of combustion products at ground level at an acceptable level. One
of the ways this latter objective is met is by requiring specified distances from the storage
facility to external residential and other sensitive buildings.
Local-fire brigade
A local fire brigade (municipal or regional) is expected to have a maximum response time of
15 to 20 minutes. If this cannot be achieved, systems in which the local fire brigade plays a
key role are not acceptable. For systems where a local fire brigade can respond within 6
minutes with a reasonable degree of certainty, a number of characteristics and parameters
are described in detail.
Lrj^houseJire brigade
Only an in-house fire brigade of category 1 or 2 is considered acceptable.
Category 1:

Category 2:

An in-house fire brigade of category 1 is present on the site, in a state of
continuous full alert, and can be deployed within 6 minutes. It possesses at
least two fire-engines with full crews.
An in-house fire brigade of category 2 is present on the site, in a state of
continuous full alert, and can be deployed within 6 minutes. It possesses at
least one fire-engine with full crew. The remainder of the in-house fire
brigade can be called out and will respond within 10 minutes.

Quenchwatei-containment capacity
The capacity of the quenchwater containment facility depends on the surface area of the
storage facility, adequate compartmentation and the firefighting system chosen. The
capacity can be calculated on the basis of the parameters given with the firefighting
systems and using the water and foam dosages as determined in the design data of the
firefighting system. This is done by multiplying notional quench times by compartment size
(incl. any factor) and water or foam application rates. The necessary containment capacity
can be limited by appropriate compartmentation and by facilities which accelerate or
optimise detection and suppression.
Adequate compartmentation will affect the area used in the calculation, while facilities such
as faster detection and use of foam instead of water can reduce the quench time.
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Possibilities to limit the volume of the quenchwater containment facility are indicated as
parameters for the firefighting systems listed.

D^iss&oji^nd^iwnzismng
Independent of the firefighting system chosen, an effective system of detection and
automatic alarm-raising in the central incident room of the local authority is required at all
times.
Two detection systems are distinguished:
• smoke detection

• heat detection
The former method is very quick while the latter is rather slow. Installing a rapid, highquality detection system can reduce the quench time. As well as the systems mentioned,
there is also a highly advanced detection system which can be deployed in certain
situations. In some cases, the quench time can be further reduced. A device must be linked
t o t h e detection system such that when the latter is activated, an alarm is automatically
raised in a permanently manned central incident room or centre within the local authority.
If the company possesses its o w n category 1 or category 2 firefighting service and the
alarm is raised in a permanently manned control room within the company then there does
not have to be an automatic notification of the central incident room or centre.
Quench time
The quench times given as a parameter for the various systems give no indication of the
actual expected duration of the fire or the effectiveness of the firefighting system. These
parameters are only for use in dimensioning the quenchwater containment facility needed.
An automatic firefighting system which has been activated must be shut down manually
after a certain time. Generally, this time will be determined by the local fire brigade. After
allowing for the time taken to reach the fire and to assess the situation, it must be assumed
that a period of 30 minutes can elapse before the firefighting system can be switched off. A
minimum quench time of 30 minutes is therefore assumed in all cases.
SrTjoJ<e_ancLh.eaLremoval systems
Smoke and heat removal systems are systems which provide, after a certain time, for the
smoke and hot combustion gases to be evacuated at a specified (acceptable) rate through
smoke and heat vents situated in the roof.
For certain systems this enhances the effectiveness of the firefighting, and therefore
reduces the quench time. For some systems, smoke and heat removal is actually necessary.
However the firefighting system must be activated before the vents are opened. There are
also systems where the use of smoke and heat removal systems is not permissible,
however.
One disadvantage of a smoke and heat removal system is that it can increase the risks to
the surrounding area. Such systems therefore require that nearby buildings are at a
sufficient distance.

Post-extinguishrru^j^QUiijrjg
W h e n there is a fire it may be necessary to continue dousing after the fire has been
extinguished. An extinguishing capacity of 800 l/min is assumed for the purposes of these
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guidelines. The systems chosen more or less rule out the development of a large fire where
a much larger post-extinguishment dousing capacity would be necessary.
In the case of systems 1 , 2, 4 and 5 the containment capacity in relation to postextinguishment dousing is very small compared with the overall containment capacity
needed. This means that no allowance has to be made for post-extinguishment dousing in
dimensioning the containment facility. Only in the case of system 3 does postextinguishment dousing have an impact on the necessary size of the containment facility.
Compartmentation
By dividing the storage area into compartments it is possible to ensure that a fire is no
larger than the area of the largest compartment. This allows the quenchwater containment
facility to be limited, and the consequences of a disaster for the environment to be
confined. Since a compartment may be delimited by only limited structures or even simply
by footways, the containment capacity can only be reduced where the fire will be brought
under control quickly.
A compartment can be implemented by means of the following types of separation:
• wall with a fire-resistance of at least 30 minutes in accordance with Dutch standard
NEN 3884;
• wall with a fire-resistance of at least 30 minutes (flameproofness criterion);
• self-closing doors with a fire-resistance of at least 30 minutes;
• footways with a breadth of at least 3.5 metres.
Depending on the type of separation chosen, a safety factor must be used for the area for
which the quenchwater containment facility is dimensioned, partly because the spread of
the fire to another compartment cannot be completely ruled out and partly because a
firefighting system in another compartment may be activated unnecessarily. The calculated
capacity of the quenchwater containment facility must be multiplied by this factor.
The safety factors are:
• a compartment bounded on four sides by walls/door(s): factor 1.
• a compartment bounded on three sides by walls and on one side by a footway: factor
2.
• a compartment bounded on two or more sides by footways: factor 3.
For more details, see sections on the various firefighting systems below.
If flammable or slightly flammable liquids are stored in a compartment, facilities must be
installed to prevent the release of product or quenchwater to neighbouring compartments.
Possible ways of doing this are dealt with in the notes to CPR regulation 4.6.2. If the
compartments have not been constructed for the storage of flammable or slightly
flammable liquids, many systems implement a maximum area for the storage facility.
Furthermore in such cases the quenchwater containment facility must be dimensioned for
the total area of the storage facility.

Areas which adjoin the storage facility must remain separated from the storage area for at
least 6 0 minutes. If, on the basis of the flammable contents of the adjoining area, a smaller
fire-resistance is acceptable, this requirement can be waived, at the discretion of the local
fire brigade.

-39-

m.

Description of best safety practice to prevent risks of unplanned discharges

OutdoQt_stQrage
In the case of outdoor storage facilities, systems 1, 3 and 5 are not applicable, and are
therefore not permitted. The characteristics and parameters for the other systems apply
unchanged.
Special attention needs to be paid to detection, however. In outdoor storage facilities, heat
detection is usually applied. Often, plastic pipes containing pressurised air are deployed as
closely as possible to the highest pile. If there is a fire the plastic melts and a system is
activated. Where a dry system is applied, extra attention must be paid to the storage of the
foaming agent (protection from frost, etc.), or to ensuring mobile equipment has sufficient
stocks.
Characteristics of firefighting systems and parameters for determining the quenchwater
containment capacity
1. automatic sprinklers.
1a
characteristics:
1.
heat detection at all times;
2.
the extinguishing agent can be water or foam;
3.
the test standard applying is NFC 13;
4.
the total area must not exceed 2500 m2;
5.
the system does not require any particular structural facilities;
6.
when the equipment is activated, only the area under the indicated
sprinkler heads will be sprinkled;
7.
smoke and heat removal systems may not be used;
8.
where flammable or slightly flammable liquids are being stored, a
foam-based system must be used;
9.
if flammable or slightly flammable liquids are being stored and there is no
compartmentation, the total area must not exceed 800 m2.
1b

parameters for determining the quenchwater containment capacity:
1.
the quenchwater containment facility must be dimensioned on the basis of
an area of 300 m2 to be sprayed; a safety factor is not applicable;
2.
the quenchwater containment capacity can be reduced by
compartmentation; depending on how the compartmentation is
implemented, a safety factor must be applied;
3.
application rates per m2 as prescribed in the draft standard apply to both
water and foam;
4.
where water is the extinguishing agent, the quenchwater containment
facility must be dimensioned on the basis of 60 minutes.
5.
where the extinguishing agent is foam, this capacity can be reduced in
accordance with the draft standard.
6.
no allowance has to be made for post-extinguishment dousing.

2. automatic deluges
2a
characteristics:
1.
any detection method may be used;
2.
the extinguishing agent can be water or foam (medium or heavy);
3.
the test standard applying is NFC 15;
4.
the total area of the storage facility must not exceed 500 m 2 ;
5.
the system does not require any particular structural facilities;
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6.

7.
8.

2b

if the installation is activated a whole section (number and size dependent
on design) is sprayed, the area sprayed being determined by the size of the
section (compartment);
where flammable or slightly flammable liquids are being stored, a
foam-based system must be used;
if flammable or slightly flammable liquids are being stored and the storage
area has not been appropriately compartmented, the total area must not
exceed 800 m2, and the quenchwater containment facility must be
dimensioned for the total area of the storage facility.

parameters for determining the quenchwater containment capacity
1.
if a section is implemented as a compartment, the quenchwater
containment facility can be dimensioned on the basis of the size of the
compartment; a safety factor depending on the method
of
compartmentation must be applied; if smoke detection is installed the
quenchwater containment capacity is determined by the total area (this
cannot be reduced by compartmentation because of the possibility that
smoke will spread throughout the entire space and activate all the
sections), unless a careful technical design can guarantee that other
compartments will not be unnecessarily activated (for example by using a
smoke and heat removal system);
2.
3.
4.
5.
6.
7.
8.
9.

if a section is completely structurally separated from other sections, no
safety factor need be used;
application rates per m2 as prescribed in the draft standard apply to both
water and foam;
where the extinguishing agent is water and heat detection is used the
quenchwater containment facility must be dimensioned for 40 minutes;
where a more rapid detection method is used the quench time is reduced
by 10 minutes;
where the extinguishing agent is foam, this capacity can be reduced in
accordance with the draft standard.
where a smoke and heat removal system is installed, the quench time is
reduced by 5 minutes;
the minimum quench time is 30 minutes, because of the time taken for the
fire brigade to arrive (and to operate the shut-down valve).
no allowance has to be made for post-extinguishment dousing.

3. automatic gaseous fire extinguishers
3a
characteristics:
1.
any detection method may be used;
2.
the extinguishing agent must be C 0 2 (halon is not permitted for new
installations);
3.
the test standards applying are NFC 12 for C 0 2 , NFC 12a for halon 1301
and NFC 12b for halon 1211;
4.
appropriate for storage facilities with an area of up to 600 m2;
5.
the walls, doors and ceilings of the storage area must be fully fire-resistant
for 30 minutes;
6.
a smoke and heat removal system may not be used;
3b

parameters for determining the quenchwater containment capacity:
1.
the quenchwater containment capacity is determined exclusively by the
post-extinguishment dousing time (rate 800 l/minute);
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2.
3.

compartmentation does not reduce the quenchwater containment capacity
needed.
To allow for possible internal smouldering, 20 minutes postextinguishment dousing should be allowed for where heat detection is
installed, and 10 minutes for smoke detection.

4. local fire brigade with dry deluge system
4a
characteristics:
1.
a rapid form of detection is required (not heat detection); rooms adjoining
the storage area must also have fire detection installed (but
technical/procedural alternatives to detection may be permissible, at the
discretion of the competent authority);
2.
the extinguishing agent can be water or foam;
3.
the test standard applying is NFC 15;
4.
the total area of the storage facility must not exceed is 500 m 2 ;
5.
the storage area must be fully fire-resistant for 60 minutes; if a local fire
brigade has a proven response time of no more than 6 minutes, a fire
resistance of 30 minutes is sufficient for an existing storage area;
6.
the storage area must be divided into compartments each no larger than
100 m2; the compartments must be separated by walls with a fireresistance of at least 30 minutes or a footway of at least 3.5 m.
7.
where flammable or slightly flammable liquids are being stored, a foambased system must be used;
8.
if flammable or slightly flammable liquids are being stored and there is no
appropriate compartmentation, the total area of the storage facility must
not exceed 100 m2.
4b

parameters for determining the quenchwater containment capacity
1.
the quenchwater containment capacity is determined by the total area of
the storage area;
2.
if compartments are implemented as storage rooms with a self-closing
door with a fire-resistance of at least 30 minutes in accordance with Dutch
standard NEN 3884, the quenchwater containment facility must be
dimensioned for the largest compartment size; no safety factor need be
used in this case;
3.
application rates per m2 as prescribed in the draft standard apply to both
water and foam, with a minimum of 1500 l/minute;
4.
where the extinguishing agent is water the quenchwater containment
facility must be dimensioned for a quench time of 75 minutes;
5.
where the extinguishing agent is foam rather than water, this capacity can
be reduced in accordance with the draft standard.
6.
the installation of a smoke and heat removal system does not reduce the
quench time;
7.
if a local fire brigade has a proven response time of no more than 6
minutes, the quench time can be reduced by 15 minutes for an existing
storage area;
8.
no allowance has to be made for post-extinguishment dousing.

5. automatic hi-ex installation
5a
characteristics:
1.
a rapid form of detection is required (not heat detection);
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2.
3.
4.
5.
6.
7.
5b

the extinguishing agent is light foam with an expansion factor of 500 to
1000;
the test standard applying is NFC 11a;
the total area of the storage facility must not exceed 1500 m 2 ;
the walls, doors and ceilings of the storage area must be fully fire-resistant
for 30 minutes;
when the installation is activated, a whole room is filled w i t h foam in
accordance with the draft standard;
a smoke and heat removal system must be installed;

parameters for determining the quenchwater containment capacity
1.
the application rate of the water/foam mixture is determined on the basis
of the total contents of the storage area and the foaming index of the
foam involved, based on the room being totally filled with foam in
accordance with the draft standard;
2.
the notional foaming time for determining the capacity of the
quenchwater containment facility is 30 minutes, because of the time taken
for the fire brigade to arrive (and to operate the shut-down valve).
3.
no allowance has to be made for post-extinguishment dousing.
4.
the capacity of the quenchwater containment facility is determined from
the application rate and the foaming time.

6. In-house fire brigade with manually operated deluge system
6a
characteristics:
1.
a rapid form of detection is required (not heat detection);
2.
the extinguishing agent can be water or foam (medium or heavy);
3.
the test standard applying is NFC;
4.
the total area of the storage facility must not exceed 2500 m 2 ;
5.
the walls, doors and ceilings of the storage area must be fully fire-resistant
for 30 minutes;
6.
if the installation is activated, a whole section (number and size dependent
on design) is sprayed, the area sprayed being determined by the size of the
section (compartment);
7.
an in-house fire brigade category 1 or category 2 may be used;
8.
where flammable or slightly flammable liquids are being stored, a foambased system must be used;
9.
if flammable or slightly flammable liquids are being stored and there is no
appropriate compartmentation, the total area of the storage facility must
not exceed 600 m2, and the quenchwater containment facility must be
dimensioned for the total area of the storage facility.
6b

parameters for determining the quenchwater containment capacity:
1.
if a section is implemented as a compartment, the quenchwater
containment facility can be dimensioned on the basis of the size of the
compartment; a safety factor depending on
the
method
of
compartmentation must be applied; if smoke detection is installed the
quenchwater containment capacity is determined by the total area (this
cannot be reduced by compartmentation because of the possibility that
smoke will spread throughout the entire space and activate all the
sections), unless a careful technical design can guarantee that other
compartments will not be unnecessarily activated (for example by using a
smoke and heat removal system);
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3.
4.
5.
6.
7.

if a section is completely structurally separated from other sections, no
safety factor need be used;
application rates per m2 as prescribed in the draft standard apply to both
water and foam;
where the extinguishing agent is water and heat detection is used the
quenchwater containment facility must be dimensioned for 40 minutes;
where foam is used this time is reduced in accordance w i t h the draft
standard;
where a smoke and heat removal system is installed, the quench time is
reduced by 5 minutes;
no allowance has to be made for post-extinguishment dousing.

7. in-house fire brigade with dry system:
7a
characteristics:
1.
a rapid form of detection is required (not heat detection);
2.
the test standard applying is NFC;
3.
the extinguishing agent can be water or foam (medium or heavy);
4.
the total area of the storage facility must not exceed 2500 m2;
5.
the walls, doors and ceilings of the storage area must be fully fire-resistant
for 30 minutes;
6.
if the installation is activated, a whole section (number and size dependent
on design) is sprayed, the area sprayed being determined by the size of the
section (compartment);
7.
an in-house fire brigade category 1 or category 2 may be used;
8.
once the fire brigade arrives the system functions like a manually operated
deluge installation;
9.
where flammable or slightly flammable liquids are being stored, a foambased system must be used;
10.
if flammable or slightly flammable liquids are being stored and there is no
appropriate compartmentation, the total area of the storage facility must
not exceed 300 m2, and the quenchwater containment facility must be
dimensioned for the total area of the storage facility.
7b

parameters for determining the quenchwater containment facility:
1.
if a section is implemented as a compartment, the quenchwater
containment facility can be dimensioned on the basis of the size of the
compartment; a safety factor depending on
the
method
of
compartmentation must be applied; if smoke detection is installed the
quenchwater containment capacity is determined by the total area (this
cannot be reduced by compartmentation because of the possibility that
smoke will spread throughout the entire space and activate all the
sections), unless a careful technical design can guarantee that other
compartments will not be unnecessarily activated (for example by using a
smoke and heat removal system);
2.
3.
4.

if a section is completely structurally separated from other sections, no
safety factor need be used;
application rates per m2 as prescribed in the draft standard apply to both
water and foam;
where water is the extinguishing agent, the quenchwater containment
facility must be dimensioned on the basis of 50 minutes.
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6.
7.

where the extinguishing agent is foam, this capacity can be reduced in
accordance with the draft standard.
where a smoke and heat removal system is installed, the quench time is
reduced by 5 minutes;
no allowance has to be made for post-extinguishment dousing.

8. in-house fire brigade with on-the-spot extinguishing (applied from within)
8a
characteristics:
1.
a rapid form of detection is required (not heat detection);
2.
the extinguishing agent can be water or foam (medium or heavy);
3.
the total area of the storage facility must not exceed 1500 m 2 ;
4.
the storage area must be divided into compartments each no larger than
300 m2;
5.
the storage area must be fully fire-resistant for 60 minutes; for an existing
storage area a fire-resistant construction of 30 minutes is sufficient;
6.
a smoke and heat removal system must be installed;
7.
this system is only acceptable if there is an in-house fire brigade of
category 1 on the premises;
8.
where flammable or slightly flammable liquids are being stored, a foambased system must be used;
9.
if flammable or slightly flammable liquids are being stored and there is no
appropriate compartmentation, the total area of the storage facility must
not exceed 300 m2, and the quenchwater containment facility must be
dimensioned for the total area of the storage facility.
8b

parameters for determining the quenchwater containment capacity
1.
in a storage area < 500 m2 the quenchwater containment capacity must
be at least 100 m3; if the storage area is greater than 500 m2 the
quenchwater containment capacity must be increased by 10 m3 for each
additional 100 m2 of floor area.
2.
where more rapid detection methods are used the quenchwater
containment capacity can be reduced by 1 0 % .
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Appendix 3
Specifications for product containment facility

Appendix 3:
Eisen met betrekking tot de produktopvang.

Flammability

flammable
K,K,
f.p. < 55 °C

K,
f.p. < 100 "C

combustible
solid
materials 1)

f.p. > 1 0 0 ° C

protection
level
1. non-metallic
packaging
1. metallic
packaging
7

3.

see CPR
regulation 4.5.2
3)
1 0 % o f the
largest
compartment
1 0 0 % of the
space with max.
100 tons K,K2
liquid
n.a.

see CPR
regulation 4.5.2
3)
1 0 % o f the largest
compartment
1 0 % of the space

1 0 % of the
largest
compartment
1 0 % o f the
largest
compartment
1 0 % o f the largest
compartment

-

—

noncombustible
materials
(solid, liquid)
2)

1 0 % of the
largest
compartment
10% of
thelargest
compartment
1 0 % of the
largest
compartment

see protectionleve 2

1 . substances which solidify om contact with the outside air can be classified as solids
2. the product containment is only related to the liquid inventories present
3. CPR regulations 4.5.2:
Firefighting system

Containment capacity

1
2
3
4

automatic sprinklers
automatic deluge-installation
automatic gaseous installation
local fire brigade with dry deluge system

5

automatische hi-ex-installatie

6
7
8

in-house brigade with manual del j g e system
in-house brigade with dry deluge system
in-house brigade with in situ extin guishing

The above areas are inclusive of any footways.

-47-

300 m J o f 1 m ' / m ! * area of compartment
1 m ' / m 2 * area of compartment
50 m 3
50 m 3 of 1 m 3 / m 2 * oppervlakte volledig
brandwerend uitgevoerd vak
ten minste 5 0 m 3 and in any case 1 0 % of
the liquids stored
1 m 3 / m 2 * area of compartment
1 m 3 / m 2 * area of compartment
300 m 3 of 1 m 3 / m 2 * area of compartment

