Management of Environmental Protection in Leaflet 7 JSP 418
Defence

OZONE DEPLETING SUBSTANCES

Please note: This leaflet should be read in conjunction with the Fluorinated Greenhouse Gas leaflet as these gases are increasingly used
as replacements to ozone depleting substances. This leaflet also incorporates the leaflet on Acceptable Alternatives to Halon Fire
Extinguishants into it.
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Assurance Questions

AIM

1. The aim of this leaflet is to deliver MOD policy requirements on the use of ozone depleting
substances. It also outlines the latest legislative position and identifies the few substances
whose use is permitted; and the applications that remain permitted with respect to controlled
substances.

SCOPE

2. This leaflet applies to all personnel who procure or use ozone depleting substances and
those who use or are responsible for the operation of equipment that contains ozone
depleting substances, including those that use ozone depleting substances as fire
extinguishants.

INTRODUCTION

What are Ozone Depleting Substances?

3. Ozone Depleting Substances (ODSs) are those substances which deplete the ozone
layer and were widely used in refrigerators, air-conditioners, fire extinguishers, in dry
cleaning, as solvents for cleaning, electronic equipment and as agricultural fumigants.
Those that remain with permitted use are:

« Halons: Halons have found widespread use as fire extinguishants. Halon 1301 is a
very effective, relatively non-toxic, gaseous extinguishant, used in fixed fire protection
systems to protect against most fire risks. Halon 1211 is a volatile liquid, suitable for
use in portable (hand-held) extinguishers or fixed systems protecting smaller, normally
unoccupied spaces. Use of Halon 2402 is permitted in a number of EU/EC member
states, not including the UK.

4. Those Ozone Depleting Substances that have now been prohibited in the EU include:

» Hydrochlorofluorocarbons (HCFCs): Hydrochlorofluorocarbons (HCFCs) were widely
used as a refrigerant, primarily in larger air conditioning systems in buildings and
shipping. The use of HCFCs in new equipment was prohibited in 2001. From 1
January 2015 the use of 'recycled' and 'reclaimed' HCFCs to top up or service existing
equipment was also prohibited...

» Chlorofluorocarbons (CFCs): The use, production, import and export have now been
prohibited in the EU. They were primarily used as refrigerants over a wide range of
temperature applications and were used as solvents in both the cleaning of precision
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5.

components and printed circuits and metal cleaning. Compounds include: CFC-11,
CFC-12 and CFC-114.

Carbon tetrachloride CTC): CTC was a solvent used as a cleaning agent. Its use is
now prohibited within the EU. Trade names include: Benziform, Benzinoform, Freon
10, Halon 104.

1,1,1-trichloroethane (TCA): Is a solvent which is now prohibited in the EU. Trade
names include: methyl chloroform, chloroethane, Solvent 111 and Glenkene.

Hydrobromofluorocarbons (HBFCs): HBFCs have found minimal use.

Chlorobromomethane (CB): CB has found use as a fire and explosion suppressant in
some industrial applications and as a fire extinguishant in aircraft before being largely
superseded by the halons. Trade names include: methylene bromochoride and Halon
1011.

Methyl Bromide (MB): MB was used as an agricultural fumigant and its use prohibited
from 18 March 2010.

All use, including military use of ODS in any application is prohibited within the
EU with few specific exceptions, these being Critical Use of Halons, essential
laboratory and analytical uses and feedstock and process agent applications.

MOD use (past and present) of the ozone depleting substances

6.

8.

Halons are, or have been, used by MOD in fire protection systems in:

Naval vessel main machinery spaces, engine compartments/rooms, diesel generator
spaces and electrical compartments,

AFV crew compartments,

Aircraft engine nacelles, cabins, cargo compartments, lavatories, and dry bays
Buildings, in computer rooms, control and operations centres

Airfield crash rescue vehicles

HCFCs are, or have been, used by MOD in:

Naval vessel chilled water and air-conditioning systems,
Aircraft air conditioning systems,
Building air-conditioning systems

MB has been used by MOD on a few older aircraft in engine nacelle fire protection
systems and as a fumigant in treatment of timber packaging for quarantine and pre-
shipment applications.
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POLICY AIMS International Policy — the Vienna Convention and Montreal Protocol

9. The international policy objective, as defined in the Montreal Protocol, is to eliminate all
ozone depleting substances.

* The Vienna Convention — Under the Convention for the Protection of the Ozone
Layer, agreed in Vienna in 1985, nations agreed to “take appropriate measures to
protect human health and the environment against adverse effects resulting or likely to
result from human activities which modify or are likely to modify the Ozone Layer”. This
Convention provided for future protocols to provide more specific controls and to
encourage research and co-operation among countries and the exchange of
information. It can be viewed at:

http://ozone.unep.org/en/treaties-and-decisions/vienna-convention-protection-ozone-layer

+ The Montreal Protocol - The Montreal Protocol was agreed in 1987 and has since
been amended five times in the light of developments in alternative technologies and
substances and increasing scientific understanding of the status of ozone depletion
and the processes involved. The Montreal Protocol has banned, or will eventually
phase out, the production of all ODSs in all nations. It is implemented in the UK by
means of European Union legislation. It therefore has no direct impact, in itself, on
MOD but it does drive the scope and detail of the European legislation. The full text of
the Montreal Protocol can be viewed at:

http://ozone.unep.org/en/treaties-and-decisions/montreal-protocol-substances-deplete-
ozonelayer

European Union Policy

10. EU Palicy is to limit and where possible prohibit the use, production, import, export
and placing on the market of substances that deplete the ozone layer as well as those
products or equipment containing or relying on these substances, in order to protect human
health and the environment. UK Policy

11. ltis the Government’s policy that production, use, imports and export of ozone
depleting substances in the UK is phased out in accordance with the UK’s obligations under
international treaties and European legislation, and to actively support international and
national measures that will achieve that objective.

MOD Policy

12. Itis MOD policy to eliminate all uses of ODSs as soon as technically and economically
feasible; at the very latest within the time scales outlined within Regulation
EC1005/2009 (as amended by Regulation EC 744/2010) on substances that deplete
the ozone layer. With regard to the use of halons, these should be eliminated in line
with the cut off* dates and "end dates" specified in the Annex of Regulation EC
744/2010 (which replaced Annex VI of Regulation EC 1005/2009). The full list of end
dates can be viewed at Appendix B, the amendment to the primary Regulation can be
viewed at:
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http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2010:218:0002:0008:EN:PDF

13. The release of controlled substances should be minimised and any leakages of these
substances into the atmosphere should be prevented.

14. In line with the MOD Climate Change Strategy alternatives to ODSs should be sought
with a lower global warming potential.

15. For the purposes of this policy the following definitions apply:

“Cut-off date” means the date after which halons must not be used for fire extinguishers
or fire protection systems in new equipment and new facilities for the application concerned.

“‘New equipment” means equipment for which, by the cut-off date, neither of the
following events has occurred:

i. Signature of the relevant procurement or development
contract;
ii. Submission of a request for type approval or type certification to the
appropriate regulatory authority.

“New facilities” means facilities for which, by the cut-off date, neither of the following
events has occurred:

i. Signature of the relevant development contract;

ii. Submission of a request for planning consent to the appropriate
regulatory authority.

“‘End date” means the date after which halons shall not be used for the application
concerned and by which date the fire extinguishers or fire protection systems containing
halons shall be decommissioned.

EU LEGISLATION

16. Manufacture, market availability and use of substances that deplete the ozone layer
are controlled by Regulation EC 1005/2009. All previous Regulations on ozone depleting
substances have been revoked. Regulation EC 1005/2009 was amended by Regulation EC
744/2010, introduced on 18 August 2010. This replaced Annex V1 of Regulation EC
1005/2009 with its own Annex effectively extending some of the dates.

17. Regulation EC 1005/2009 (with the amending Regulation EC 744/2010) principle
objective is to phase out and control all further remaining uses of ODSs and their use in
maintenance and servicing of equipment (given that under Regulation EC 2037/2000 the
production and placing on the market of CFCs, other fully halogenated CFCs, halons, Carbon
tetrachloride, 1,1,1-trichloroethane, HBFCs, bromochloroethane and methyl bromide have
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been phased out and the placing on the market of those substances and of products and
equipment containing those substances is thus prohibited). 18. The main features of
Regulation EC 1005/2009 are as follows:

A requirement to recapture 80% of methyl bromide used for quarantine and pre-
shipment applications;

A ban on the use of methyl bromide for quarantine and pre-shipment applications from
19 Mar 2010. Methyl bromide has a permitted use in an emergency where unexpected
outbreaks of particular pests, or diseases may occur, the Commission may, at the
request of a Member State, authorise the temporary production, and use of MB
providing that the requirements are in line with Directives 91/414/EEC and Directive
98/8/EC. Such authorisation shall only apply for 120 days and to a quantity not
exceeding 20 metric tonnes. Conditions attached to this authorisation will include strict
requirements to reduce emissions during use._Methyl bromide in this instance is
regulated by the Chemicals Regulation Directorate and they can be_contacted via
http://www.pesticides.gov.uk/corporate.asp?id=74.

A tightening up of existing export bans for equipment not only containing but also
relying on controlled substances;

A requirement for users of controlled substances and process agents to report on use,
stocks, processes and emissions;

A ban on the production, import, placing on the market, use and export of
Dibromodifluoromethane (Halon 1202)

A reporting requirement on the production, import, placing on the market, use and
export of a number of specific substances (including n-propylbromide and
chloromethane);

Labelling of controlled substances placed on the market for feedstock/process agents
and laboratory uses as well as reclaimed HCFCs;

Harmonisation of leakage checking requirements with that of the F Gas Regulation
(EU) No 517/2014;

Additional restrictions on the use of recycled HCFCs;

Licensing of all imports and exports and information requirements.

19. Details of all controlled substances under the Regulation (existing and new) are listed in

Annex | Regulation (EC) No 1005/2009 and can be viewed at:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=0J:L:2009:286:0001:0030:EN:PDF

Areas in the Regulation of particular concern to the MOD are:

All HCFCs are prohibited and can no longer be used for the maintenance or servicing
of existing refrigeration and air conditioning equipment. Old equipment may still be
used, but a technician is not permitted to undertake any works by way of maintenance
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that involve breaking into the circuit. To render old equipment safe for disposal, an
appropriate appropriately trained technician may break into the circuit to recover
refrigerant gas for safe disposal, in accordance to Para 52.

* Any MOD research site that uses controlled substances for essential laboratory and
analytical use must register with the European Commission for a licence to operate.
Information will have to be submitted on the substances being used, the purpose, the
estimated annual consumption etc.

* The use of methyl bromide for pre-shipment and quarantine purpose has been
prohibited from 18 Mar 2010.

» The critical use of halon remains; however, the European Commission has now
introduced legal cut off dates for new applications and end dates for existing
applications (as revised by Amending Regulation EC 744/2010 Annex VI). The
European Commission may however grant derogations from end dates or cut off dates
for specific cases where it can be demonstrated that no technically and economically
feasible alternative is available. These cut off dates can be viewed Annex B.

* New leakage and emission control checks have been introduced alongside the
requirements to maintain records on the quantity and type of controlled substances
added and the quantity recovered during maintenance, servicing and final disposal of
the equipment or system. More information is given is available under the
Responsibilities and Management section of this leaflet.

* New controlled substances (i.e. substances that were not included in the previous
Regulation EC 2037/2000) have been added to the list of controlled substances in EU
No 1005/2009 Annex . In particular n-propylbromide (1-bromopropane), bromoethane,
chloromethane, dibromodifluoromethane and trifluoroiodomethane. The use,
production, import, placing on the market and export of these substances is also
prohibited except if they are used as a feedstock or for laboratory and analytical uses.

The full text of the Regulation and the amending Regulation can be viewed at:

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32009R1005:EN:NOT

http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=CELEX:32010R0744:EN:HTML UK

Legislation

20. Regulation EC 1005/2009 (together with amending Regulation EC 744/2010) on
substances that deplete the ozone layer is directly applicable in the UK having replaced
and repealed Regulation EC 2037/2000. The following legislation provides further UK
specific requirements for meeting the European Regulation.

21. The applicable legislation for England, Scotland and Wales is:
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* The Ozone Depleting Substances Regulations 2015 (S| 2015 No 168) consolidates
two sets of regulations, The Ozone Depleting Substances (Qualifications) Regulations
2009 S.I. 216 and The Environmental Protection (Controls on Ozone Depleting
Substances) Regulations 2011 S.I. 1543. This single regulation sets out minimum
gualifications for working with ozone-depleting substances and establishes the
enforcement framework necessary to give full effect of the EU legislation in Great
Britain, including setting out responsibilities and offences. This can be viewed at:

http://www.leqgislation.gov.uk/uksi/2015/168/contents/made

22. The applicable legislation for Northern Ireland is:

Environmental Protection (Controls on Ozone Depleting Substances) Regulations (Northern
Ireland) 2003 SR 97 controls the production, use, marketing, trade in and emission of listed
substances that deplete the ozone layer.

http://www.leqgislation.gov.uk/nisr/2003/97/contents/made

Ozone Depleting substances (Qualifications) Regulations (Northern Ireland) 2006 SR 321
specifies the minimum training and qualifications required by anyone working with
ozonedepleting substances, such as refrigeration, air conditioning and fire protection
equipment or systems.

http://www.leqgislation.gov.uk/nisr/2006/321/contents/made

PROCEDURES FOR IMPLEMENTATION OF MOD POLICY Policy Development and
Implementation Management Responsibilities

23. The management focus within the MOD for Ozone Depleting Substances issues is the
Controlled Gases Working Group (CGWG) which has taken forward any remaining duties of
the Montreal Protocol Task Force (MPTF). The CGWG is responsible for supporting DE&S in
the development of the Department's ODS policies, it also co-ordinates all related activities.
The CGWG is chaired by DE&S S&EP which also provides a technical secretariat. Its
membership comprises representatives from all areas of MOD. For more information on the
CGWG Terms of Reference and its membership please contact
DESTECHQSEPEnv@mod.uk

Responsibilities of ODS users

24.  Project Team Leaders, Project Sponsors, Equipment, Property and Facilities
Managers and others (including RPCs, Private Partners and other such contractors?)
responsible for equipment or facilities which use, or might use, an ozone depleting substance
in refrigeration, fire protection, or other applications — are termed the responsible authority —
they shall ensure that:

» All uses of the substances are identified, described and reported centrally, through
QSEP, on an annual basis?

! This information should be supplied as outlined in Annex E
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» A strategy exists to replace all the identified uses of the ODSs, to support them until
they are replaced where this is consistent with MOD policy and permitted under the
applicable legislation, and to minimise emissions of the substances to atmosphere;

« A plan exists and is regularly reviewed to implement the strategy in order to comply
with the Department’s ODS and fluorinated gas policies and current legislation. Project
Team Leaders, Project Sponsors, Equipment, Property and Facilities Managers and
others responsible for equipment or facilities in which a halon fire extinguishant is
being used or replaced — the responsible authority? — shall ensure compliance with the
policy described here. The responsible authority shall also ensure compliance with the
relevant policy requirements described in the Leaflet on substances that deplete the
ozone layer, and the Leaflet on fluorinated greenhouse gases.

25.  Contractors and Private Partners responsible for equipment or facilities on the MOD
estate must, as the responsible authority, comply with all the requirements outlined in this
leaflet, including the legal requirement to report on ODS usage. Annual reports or accidental
emissions should be reported to the DIO regional/area manager and forwarded to
desengsfty-qsepsep-reach@maod.gov.uk.

Restrictions on new uses

26. New designs of equipment and new installations shall not use, or incorporate, any
controlled ozone depleting substance.

27. The one exception to this rule is the critical use of halon which can be only be used if:

(i) It is prior to the cut-off date of the application concerned with Regulation EC
744/2010 Annex and

(i) It can be demonstrated that there are no feasible alternatives or
technologies available.

Restrictions on existing uses

Fire Protection

28. Halons - Users shall not procure halons in support of existing equipment or facilities. Any
halon which is required to support MOD Critical Use Applications permitted within
Regulations (EU) No 1005/2009 should be demanded from DE&S LDOC Delivery
Partner point of contact and be supported by the MOD Critical Use Bank. Existing
applications shall be converted or replaced as soon as it is technically and economically
feasible to do so or at the very least in line with the timeframes specified in the
legislation. All other halon systems are considered non-essential and if not already done
so should be converted, replaced, or decommissioned immediately.

2 As defined in JSP 319 Part 1 V4.0 Apr 15 5-7 Para 33 and provided in Annexe A.
May 2016 Leaflet 7 Page 9


mailto:desengsfty-qsepsep-reach@mod.gov.uk

Management of Environmental Protection in Leaflet 7 JSP 418
Defence

29. Use of chlorobromomethane is now prohibited.

Refrigeration and Air-conditioning - HCFCs

30. Uses of all HCFCs are now prohibited under the legislation. Old equipment may still be
used, but a [non-qualified natural person or] technician is not permitted to undertake any
works by way of maintenance that involve breaking into the circuit.

Solvent and Cleaning Applications

31. Uses of HCFCs as solvents and as cleaning agents are prohibited under the legislation.

32. There are no known uses of HBFCs in the MOD. There shall be no new uses, and no
new contracts shall call for their use.
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Essential Laboratory and Analytical Uses — Controlled Substances

33. Controlled substances may be produced, placed on the market and used for essential
laboratory and analytical uses subject to licensing and registration conditions by the
European Commission. Any MOD uses which fall into this category should be notified to the
CGWG and CESO MOD prior to submitting any registrations to the European Commission.

Methyl bromide — Quarantine and Pre-shipment applications

34. Use of methyl bromide in quarantine and pre-shipment was prohibited from 19 March
2010.

MOD Essential Uses

35. MOD Essential Use was term used in previous policy leaflets and was associated with a
transition stage to draw up the formal critical use list. The term is no longer relevant under the
current EU Regulation. Any previous substances granted essential use, and deemed to have
no suitable replacement, shall now be listed in Annex VI of the Regulations ‘Critical Use of
Halons’.

The Montreal Protocol Substances Bank — MOD Critical Use Bank

36. MOD Critical Uses of halons are supported from the Montreal Protocol Substances
Bank, now termed the MOD Ciritical Use Bank managed by the DE&S Defence Fuels & Food
Services (DF&FS). MOD Critical Users of the substances shall ensure that all their supplies
are obtained from the MOD Ciritical Use Bank, through the DF&FS point of contact (the
DF&FS Gas Manager). Contractors who use halons in support of the MOD Critical Uses shall
draw the necessary supplies from the MOD Critical Use Bank. MOD Critical Users shall not
procure from other sources additional quantities of the substances as part of any contract
except in circumstances where export restrictions prevent the shipment of MOD Critical Use
Bank stocks to locations outside the boundaries of the European Union.

37.  Further information on the service provided by the MOD Ciritical Bank is available from
the DF&FS Gas Manager.

THE DETERMINATION OF ALTERNATIVE SUBSTANCES

* For ODS Solvents and HCFCs

38. The responsible authority should adopt the most appropriate new refrigerant or solvent
which is consistent with its responsibilities, and which meets the requirements of appropriate
legislation and the Government’s and the MOD’s safety and environmental policies including
the requirements outlined in the MOD Climate Change Strategy. In particular, the user should
pay attention to MOD policies on hydrofluorocarbons and other fluorinated gases as
described in Leaflet 6. However, user areas may decide to adopt particular solutions for
reasons of commonality and optimised logistic support.

» For Halons
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39. The selection of an alternative to the halon fire extinguishants is potentially more
problematic and complex health, safety and environmental issues need to be addressed and
balanced. Annex D sets out MOD Policy on the replacement of Halon fire extinguishants and
the selection of alternatives.

40. The following paragraphs below should be consulted for those planning to convert
halon systems.

41. A *halon alternative” is defined as any permitted form of fire protection that can be
used to protect a hazardous area previously protected by halon.

42.  Further supporting information on acceptable halon alternatives can be found at the
following websites and should be read in conjunction with the information contained within
this leaflet:

http://www.berr.gov.uk/files/file29105.pdf

http://www.epa.gov/spdpublc/snap/fire/lists/index.html

TRAINING AND REPORTING REQUIREMENTS

43. In accordance with Regulation EC 1005/2009 Article 23, all users of controlled
substances and most notably the operators of the equipment containing ODSs must take all
precautionary measures practicable to prevent and minimise any leakages and emissions of
controlled substances. This includes the inspection of equipment and the maintenance of
records on the quantity and type of substance installed or recovered during servicing and
replacement/decommissioning of equipment prior to disposal. Both servicing and recovery
must be carried out be a person who is appropriately qualified to do so in accordance with
the Ozone Depleting Substances Regulations 2015 (SI 2015 No 168). An overview of the
training provisions is below:

Tasks Equipment Minimum Qualification
Servicing and Refrigeration, air conditioning | (a) City & Guilds Certificate in
maintenance of and heat pump equipment Handling Refrigerants Scheme
equipment?*. which is stationary at all 2078.

times when in operation.

3 As defined in JSP 319 Part 1 V4.0 Apr 15 5-7 Para 33 and provided in Annexe A.

4 This includes servicing and maintenance of halon systems

|Tasks |Equipment ‘Minimum Qualification
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Dismantling of equipment.

Maintenance and
Decommissioning of
equipment.*See Para 53
below

Leaflet 7

Commercial and domestic
refrigerators and freezers
which are stationary at all
times when in operation.

Portable refrigeration, air
conditioning and heat pump
equipment.

Refrigeration, air conditioning
and heat pump equipment—

(a) which is stationary at all
times when in operation; and

(b) Which can only be
dismantled at the place at
which the equipment is used.

Fire protection systems and
fire extinguishers.

JSP 418

(b) Construction Industry
Training Board Safe Handling of
Refrigerants (JO1).

(©) City & Guilds Level 2 Award
in

F Gas and ODS Regulations
Scheme 2079-11: Category | or
2079-12: Category Il.

(d) Construction Industry Training
Board Safe Handling of
Refrigerants J11: Category | or
J12: Category Il.

(@) City & Guilds Certificate in
Handling Refrigerants Scheme
2078.

(b)  Construction Industry
Training Board Safe Handling of
Refrigerants (JO1).

(©) City & Guilds Level 2 Award
in

F Gas and ODS Regulations
Scheme 2079-11: Category |,
2079-12: Category Il or 2079-13:
Category lll.

(d) Construction Industry Training
Board Safe Handling of
Refrigerants J11: Category |, J12:
Category Il or J13: Category Il

€) British Fire Protection
Systems

Association Competence
Certificate Course Class I.

(b) Fire Industry Competence
Certificate Course Class 1.

44.

Employees only need to have the relevant qualifications if the

maintenance/decommissioning work is "relevant work" as defined by Para 5 of the 2015
Regulation. This means it involves:

* Recovering, recycling, reclaiming or destroying controlled substances.

* Preventing or minimising leakage of controlled substances. Please note that Article
23 of the EU Regulation 1005/2009 sets out minimum inspection requirements to
detect and prevent leakage.
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45.  Atable indicating the frequency and reporting requirements of leakage checks
required is shown below. The Regulation also states that any detected leakage is checked
within 1 month after a leak has been repaired to ensure that the repair has been effective and
that any detected leakage is repaired as soon as possible and in any event within 14 days.

Mass of fluid charge Frequency of leakage | Records
contained checking required required
<3 kg (<6kg if labelled | N/A Yes
henetically sealed)

23 kg (=6kg if labelled |12 mths Yes
henetically sealed)

= 30 kg Every 6 months Yes

= 300kg + Every 3 months Yes

Leakage Check Requirements depending on amount of installed substance

46.  Articles 26 and 27 of Regulation EC 1005/2009 requires the UK to submit information
to the European Commission on the usage, quantities recycled, reclaimed, destroyed, stock
holdings, the amount used in laboratory or analytical testing, and the emissions of each
controlled substance and new substance listed in Annex Il of the Regulation. Additionally, the
MOD are also required to provide information on the quantities of halon installed, used and
stored for critical users and the measures taken to reduce their emissions and an estimate of
such emissions. MOD Ciritical Uses of Halon are shown in Annex C. Subject to paragraph 53
CGWG members, on behalf of the MOD, must therefore collect and submit data annually on
all applications of, halons, HCFCs and other ODSs, to include:

* Quantities installed at the year-end and used during the year, by application/Critical
Use category

* An estimate of the quantities emitted to atmosphere

* A narrative on measures taken or being taken to minimise emissions to atmosphere

* A narrative on progress being made in replacement or conversion programmes

47.  The information that is required is detailed in Annex D, which may serve as a suitable
proforma. The information shall be submitted, wherever possible in an electronic format, to
the appropriate CGWG member or other MOD focal point at each significant procurement or
usage event, or at an appropriate regular interval to be agreed with the CGWG member
concerned.

48.  Reporting returns/proformas from Contractors, Private Partners or others acting as
‘undertakings’ must supply the information to their DIO area/regional manager who should
then forward this information to DE&S via central collation with the DIO CGWG focal point.

49. Collated returns shall be submitted by the CGWG to DE&S for each calendar year by
the following 31 March. This is in line with the reporting requirements stipulated by the
European Commission.
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50. The responsible authority shall also notify the appropriate CGWG member of all
events that result in a significant accidental or avoidable loss of any ODS. All such single-
event discharges greater than 25kg of any ODS must be notified by the appropriate CGWG
member to DE&S. The notification of the event should include a concise description of the
circumstances, the outcome of the investigation and a description of measures taken to
prevent a recurrence.

51. The responsible authority shall ensure that:

+ All practicable measures are taken to recover the substances during maintenance and
decommissioning of equipment, or prior to disposal of the equipment; and

* Any events that result in a significant accidental or avoidable loss of any of the
substances are investigated and appropriate measures taken to prevent a recurrence.
A record should be retained of the investigation and actions taken.

52.  The deliberate or negligent venting or discharge to atmosphere of any of the
substances, as a means of disposal or in other avoidable circumstances, is a criminal
offence.

Disposal of recovered and unwanted ODSs

53. The Responsible Authority shall ensure all ODSs and halons that are recovered during
maintenance procedures or from decommissioned or converted systems must be offered to
the MOD Ciritical Use Bank. Under no circumstances shall a contractor be allowed to take the
substances, unless they are to be used by that contractor in support of other MOD Ciritical
Uses, without the agreement of the CGWG.

54.  Quantities of recovered halons that the CGWG has determined are not required at the
MOD Ciritical Use Bank in support of MOD Critical Use Applications will require
environmentally-safe disposal. The user must then ensure that the surplus substances are
disposed of in an approved manner by an authorised contractor, with due regard for the Duty
of Care and Hazardous Waste Regulations. The costs of disposal shall be borne by the user
area. The DE&S LDOC Delivery Partner point of contact must be informed and will be able to
advice on the options available and their relative costs.

55.  Quantities of recovered HCFC shall be disposed of in an approved manner. DE&S
LDOC Delivery Partner point of contact will be able to assist those areas that still have
HCFCs should contact DE&S LDOC Delivery Partner immediately to arrange disposal. This
will be charged to the user area.

MOD sale and export of surplus equipment that contains ODSs

56. Regulation EC 1005/2009 prohibits the export of CFCs and halons, and equipment
that contains or requires their use, to countries outside the European Union, except for
halons in equipment classed as a Critical Use. It is also necessary to ensure that the Bank
maintains sufficient stocks to support the remaining MOD Ciritical Uses.
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57.  Thus, surplus MOD equipment that contains, or requires the use of, any CFC must be
converted prior to sale or export to any country outside the European Union.

58. Halon 1211 and 1301 in surplus Critical Use applications may be exported. This will
require authorisation in advance by the European Commission.

59.  Unless agreed otherwise by the CGWG, halon 1301 and 1211 in surplus applications
shall be recovered and arrangements made for it to be delivered to the MOD Critical Use
Bank for recycling in support of the MOD Ciritical Uses. The potential purchaser of surplus
MOD Ciritical Use equipment must supply sufficient quantities from its own sources if it
considers it necessary to refill the halon system(s) prior to export, having ensured that any
necessary authorisation has been received.

60. Applications for authorisation of an export must be made to the European
Commission, through DEFRA. DE&S QSEP will facilitate this process and shall be consulted.
The following information is required for the declaration that exports of products and
equipment containing halon are for a critical use only (article 18):

* The name and address of the exporter;
» A description of the export;
* Type and nature of products and equipment;

» The total quantity of halon involved including the number of units, the description and
the quantity per unit in metric kilograms;

« The country of final destination for the products and equipment;
« Whether its virgin, recycled, recovered or reclaimed;

« A declaration that the halon is to be exported for a specific Critical Use listed in
Regulation 1005/2009 Annex VI; and

* Any further information deemed necessary by Defra.

61. Export of HCFCs in surplus equipment is prohibited under Article 17 of Regulation
(EU) No 1005/20009.

62. The status of a country’s participation in the Montreal Protocol can be obtained from
the UNEP website at:

http://www.unep.org/ozonaction/

Further Guidance

63. Further advice and guidance on any of the management duties described in this
section can be obtained from the appropriate CGWG member or the DE&S team.
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ANNEX A

DEFINITIONS

UNDERTAKING - FROM REGULATION (EU) NO 1005/2009

(26) ‘Undertaking’ means any natural or legal person which:

» produces, recovers, recycles, reclaims, uses or destroys controlled substances or new
substances;

* imports such substances;
« exports such substances;
» places such substances on the market; or

« operates refrigeration, air conditioning or heat pump equipment, or fire protection
systems, which contain controlled substances;

(4) ‘Controlled substances’ means substances listed in Annex |, including their isomers,
whether alone or in a mixture, and whether they are virgin, recovered, recycled or reclaimed

RESPONSIBLE AUTHORITY - FROM JSP 319 PART 1 CHAPTER 5

‘33 Project Team Leaders, Project Sponsors, Equipment, Property and Facilities Managers
and others (including RPCs, Private Partners and other such contractors) responsible for
equipment or facilities which use, or might use, an ozone depleting substance and other
fluorinated gases in refrigeration, fire protection, or other applications — are termed the
Responsible Authority. The Responsible Authority shall ensure that personnel employed on
such systems using Ozone Depleted Substances and other fluorinated gases are trained and
certified to an accrediting authority. Full details of mandatory training requirements and
certification can be found in JSP 418 Volume 2 Leaflets 6 and 7.’
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ANNEX B
CRITICAL USES OF HALON

Critical uses of Halon?

Use of Halon 1301:

* in aircraft for the protection of crew compartments, engine nacelles, cargo bays and dry bays, and fuel
tank inerting

« in military land vehicles and naval vessels for the protection of spaces occupied by personnel and
engine compartments

« for the making inert of occupied spaces where flammable liquid and/or gas release could occur in the
military and oil, gas and petrochemical sector, and in existing cargo ships

« for the making inert of existing manned communication and command centres of the armed forces or
others, essential for national security

» for the making inert of spaces where there may be a risk of dispersion of radioactive matter,

* in the Channel Tunnel and associated installations and rolling stock

Use of Halon 1211:

« in military land vehicles and naval vessels for the protection of spaces occupied by personnel and
engine compartments

* in hand-held fire extinguishers and fixed extinguisher equipment for engines for use on board aircraft
* in aircraft for the protection of crew compartments, engine nacelles, cargo bays and dry bays
» in fire extinguishers essential to personal safety used for initial extinguishing by fire brigades

+ in military and police fire extinguishers for use on persons

3 Text in Regulation EC
1005/2009.
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ANNEX C

“CUT OFF” DATES AND “END” DATES FOR CRITICAL USES OF HALONS AS STATED
IN ANNEX VI OF REGULATION EC 1005/2009

CRITICAL USES OF HALONS

APPLICATION CUT-OFF END DATE
DATE (31 December
(31 December | of the stated
CATEGORY OF PURPOSE TYPE OF TYPE of the stated year)
EQUIPMENT OR EXTINGUISHER OF year)
FACILITY HALON
1. On military 1.1 For the protection of engine 1301
ground compartments Fixed system 1211 2010 2035
vehicles 2402
1.2 For the protection of crew Fixed system 1301 2011 2040
compartments 2402
1.3 For the protection of crew Portable 1301 2011 2020
compartments extinguisher 1211
2. On military| 2.1 For the protection of 1301
surface ships normally-occupied Fixed system 2402 2010 2040
machinery spaces
2.2 For the protection of 1301
normally-unoccupied engine Fixed system 1211 2010 2035
spaces 2402
2.3 For the protection of 1301
normally-unoccupied Fixed system 1211 2010 2030
electrical compartments
2.4 For the protection of Fixed system 1301 2010 2030
command centres
2.5 For the protection of fuel Fixed system 1301 2010 2030
pump rooms
2.6 For the protection of 1301
flammable liquid storage Fixed system 1211 2010 2030
compartments 2402
2.7 For the protection of aircraft
in hangars and maintenance Portable 1301 2010 2016
areas extinguisher 1211
3. On military 3.1 For the protection of Fixed system 1301 2010 2040
submarines machinery spaces
3.2 For the protection of Fixed system 1301 2010 2040
command centres
3.3 For the protection of diesel Fixed system 1301 2010 2040
generator spaces
3.4 For the protection of Fixed system 1301 2010 2040
electrical compartments
4. On aircraft 4.1 For the protection of 1301
normally-unoccupied cargo Fixed system 1211 2018 2040
compartments 2402
4.2 For the protection of cabins Portable 1211 2014 2025
and crew compartments extinguisher 2402
4.3 For the protection of engine 1301
nacelles and auxiliary power Fixed system 1211 2014 2040
units 2402
4.4 For the inerting of fuel tanks Fixed system 1301 2011 2040
2402
4.5 For the protection of lavatory 1301
waste receptacles Fixed system 1211 2011 2020
2402
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CRITICAL USES OF HALONS
APPLICATION CUT-OFF END DATE
DATE (31 December
(31 December | of the stated
CATEGORY OF PURPOSE TYPE OF TYPE of the stated year)
EQUIPMENT OR EXTINGUISHER OF year)
FACILITY HALON
4.6 For the protection of dry 1301
bays Fixed system 1211 2011 2040
2402
5. In oil, gas and 5.1 For the protection of spaces
petrochemical where flammable liquid or . 1301
s facilities gas could be released Fixed system 2402 2010 2020
6. On commercial | 6.1 For the inerting of normally
cargo ships occupied spaces where . 1301
flammabile liquid or gas Fixed system 2402 1994 2016
could be released
7. In land-based | 7.1 For the protection of Fixed system 1301 2010 2025
command and normally-occupied spaces 2402
communicatio | 7.2 For the protection of Portable 1211 2010 2013
ns facilities normally-occupied spaces extinguisher
essential to 7.3 For the protection of 1301
national normally-unoccupied Fixed system 2402 2010 2020
security spaces
8. At airfields and | 8.1 For crash rescue vehicles Portable 1211 2010 2016
airports extinguisher
8.2 For the protection of aircraft Portable
in hangars and maintenance extinguisher 1211 2010 2016
areas
9. In nuclear power | 9.1 For the protection of spaces
and nuclear where necessary to
research minimise risk of dispersion Fixed system 1301 2010 2020
facilities of radioactive matter
10. In the Channel | 10.1 For the protection of
Tunnel underground technical Fixed system 1301 2010 2016
facilities
10.2 For the protection of
&%‘g’g;gfﬁgggﬂﬂﬂﬁmel Fixed system 1301 2010 2020
trains
11. Other 111 For initial extinguishing Portable
by fire brigades where extinguisher 1211 2010 2013
essential to personal safety
11.2 For the protection of Portable
persons by military and extinguisher 1211 2010 2013
police personnel
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ANNEX D

REPLACEMENT OF HALON FIRE EXTINGUISHANTS AND THE SELECTION OF
ALTERNATIVES

MOD POLICY

1. All existing halon applications shall be converted to a suitable alternative or replaced
either as soon as it is technically and economically feasible to do so, or prior to the ‘cut off’
dates (for new equipment) and ‘end’ dates specified in the legislation.

REPLACEMENT AND USE OF ALTERNATIVES

2. The use of any alternative fire extinguishant, as with the halons themselves, presents
potential risks to personnel and the environment. In many cases, an alternative extinguishant
can be selected from the traditional extinguishants - water, foam, carbon dioxide or dry
(chemical) powder - which are well established in MOD service. These are listed in Table 1
below. A number of other alternatives to the halon fire extinguishants are now available and a
non-exhaustive list is provided in Table 2.

3. When assessing halon alternatives, the following actions must be taken by Defence
organisations:

a) Organisational Safety and Environmental Management Systems and associated
policy must be followed, e.g. for DE&S the Acquisition Safety and Environmental
Management System (ASEMS), including the use of POSMS and POEMS must be
used.

b) The proposed extinguishant must be demonstrated as being fit for purpose and
must meet all applicable statutory and Defence standards, e.g. the Defence
Infrastructure Fire Standards (formally the Crown Fire Standards).

c) The proposed extinguishant must meet all statutory health, fire safety and
environmental legislation.

d) The replacement of any halon application or fire suppression system must be
reported as part of the annual reporting process outlined in JSP 418 Leaflet 7 to
DE&S QSEP via DESEngSfty-QSEPSEP-Reach@mod.gov.uk.

Category Extinguishant Trade name Composition Maximum Notes
(Supplier)* Concentration?
Traditional | Water Various H20 N/A AC
Foam Various Various N/A AB
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Table 2 - Acceptable Alternatives to the Halon Fire Extinguishants
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Category Extmgwshqnt Trade name Composition Ext. Max Other restrictions Notes
(UN designation) .
(Supplier)! Conc?| Conc?®
Water Mist Water Mist Various H.O N/A N/A Water without additives. Potential use of additives requires separate ABC
(100%) authorisation
Inert Nitrogen (1G-100) NN100 N2 40% 52%* In normally occupied enclosures, the system shall be designed sothat | ABCD
Gas (IG) (Cerberus) (100%) oxygen concentration does not fall below 10% at any time. E
Argon (IG-01) Argotec Ar 45% 52044 If the final oxygen concentration is between 10 and 12%, personnel
(Siemans Building (100%) must evacuate within 1 minute.
Technologies) If the final oxygen concentration is greater than 12% and up to 15%,
Nitrogen/Argon Blend (IG- | Argonite N; (50%) Ar 37% 52%" personnel must evacuate within 10 minutes
55) (Ginge Kerr Ltd) (50%)
Nitrogen/Argon/Carbon Inergen N2 (52%) Ar 35% 52%* As above, except that evacuation must be within 2 minutes (for 10% to
Dioxide Blend (IG- (Wormald Ansul (40%) 12% oxygen), or within 20 minutes (for greater than 12% oxygen up to
541) UK Ltd) CO; (8%) 15% oxygen) and that final carbon dioxide concentration should be
between 2.5 and 5%
Fluoroiodo-carbon | lodotrifluoromethane (FIC- | Triodide CFl 3.6% 0.2% Shall not be used in portable extinguishers except by trained and
(FIC) 1311) (Pacific Scientific)® | (100%) protected fire-fighting personnel. All precautionary measures
practicable shall be taken to minimise emissions to atmosphere
Fluorinated ketone | Nonafluoro-4- Novec 1230 (3M CF;CF,C(0)- 4.6 % 10% All precautionary measures practicable shall be taken to minimise
(FK) (trifluoromethyl)- UK plc) CF(CF3), emissions to atmosphere
3pentanone (FK-5-1-
2)
Hydrofluorocarbon | Pentafluoroethane (HFC- FE-25 CFsCHF2 (100%) 9.7% 7.5% Non-HFC solutions shall be considered and utilised wherever they ABCD
(HFC) 125) (DuPont (UK) Ltd provide an acceptable solution. All precautionary measures practicable | E
Heptafluoropropane (HFC- | FM200 CF; CHFCF; 7.9% 9% shall be taken to minimise emissions to atmosphere G
227ea) (Great Lakes (100%)
Chemical (Europe)
Ltd)
Hexafluoropropane (HFC- | FE-36 CFsCH2CF3(100%) | 7.3% 10% Non-HFC solutions shall be considered and utilised wherever they
236fa) (DuPont) provide an acceptable solution. Shall only be used in fixed systems
when that system offers superior performance or better safety to
personnel than any other option. Justify potential use to SSDC. All
precautionary measures practicable shall be taken to minimise
emissions to atmosphere
Trifluoromethane FE-13 CHFs 15% 23%s Non-HFC solutions shall also be considered and utilised wherever
(HFC-23) (DuPont) (100%) they provide an acceptable solution. Shall only be used when no other
alternative is technically feasible or meets requirements for fire
protection performance or safety to personnel. Justify potential use to
CESO (MOD). All precautionary measures practicable shall be taken
to minimise emissions to atmosphere
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Other trade names and suppliers may exist.

I. Quoted values are the minimum design concentrations of extinguishant required to put
out fires. These are guidance values based upon the established cup burner test of
extinguishing performance against heptane, with an added 20% safety margin. Some
suppliers may consider a 30% margin to be more appropriate. The optimum
concentrations for each application must be established by the appropriate responsible
authority.

ii. Quoted values are the maximum system design concentrations (i.e. the final
concentration of extinguishant, by volume, when evenly distributed, after a system is
fully discharged) permitted by the Surgeon General, when installed in normally
occupied enclosures. If higher concentrations are to be considered, appropriate
procedural and engineered safeguards must be in place to ensure that unprotected
personnel are not exposed. Higher concentrations can be used in normally unoccupied
enclosures provided the risk assessment indicates a minimal hazard to nearby
personnel, and in normally occupied enclosures for the agents listed in Table 3 where
exposure duration will not exceed the limits specified for the particular agent in that
Table.

iii. A design concentration of 52% for the inert gases will produce a final oxygen
concentration of 10%. Ideally, design concentration should be less than this if
personnel might be present. For example, a design concentration of 43% will result in
a final oxygen concentration of 12%. The acceptable oxygen levels are based upon the
theoretical calculation of extinguishant design concentration, and do not take account
of possible oxygen consumption by any fire present in an enclosure.

iv. The maximum permissible concentration of 23% is changed from that originally
authorised by the Surgeon General, in the light of additional data that have been made
available by the manufacturer.

v.  The listed manufacturer originally marketed the product with this trade name but may
no longer do so.

A Suitable for use against Class A fires (paper, wood and other cellulose-based
materials).

Suitable for use against Class B fires (liquid fuels, lubricants and associated
products).

C Suitable for use against Class C fires (hydrocarbon gases, hydrogen).

D  Suitable for use against Class D Fires (ordinary metals, excluding magnesium).
E

G

oy)

Suitable for use against electrically induced fires.

The extinguishant must be recovered for reuse, recycling or appropriate disposal
when a system undergoes a maintenance procedure or is decommissioned at the end of
its useful life. The installation of new systems and the use of HFCs to top up or refill
existing systems must be reported to QSEP in accordance with the reporting requirements
outlined in the section on Reporting Requirements at the end of this leaflet

May 2016 Leaflet 7 Page 25



Management of Environmental Protection in Leaflet 7 JSP 418
Defence

Responsibilities of Halon Users

4. Project Team Leaders, Project Sponsors, Equipment, Property and Facilities Managers
and others responsible for equipment or facilities in which a halon fire extinguishant is being
used or replaced — the responsible authority — shall ensure compliance with the policy
described here. The responsible authority shall also ensure compliance with the relevant
policy requirements described in all other applicable JSP418 Leaflets.

ACCEPTABLE FIRE EXTINGUISHANTS

5. The following fire extinguishants, in addition to the traditional extinguishants, are known
to be acceptable as halon alternatives, subject to certain caveats:

* Water mist or fine water spray (without additives);

* The inert gas extinguishants containing nitrogen, argon, or mixtures thereof, and
one containing a smaller quantity of carbon dioxide;

» The halocarbon extinguishants iodotrifluoromethane (FIC-13I1); nonafluoro-
4(trifluoromethyl)-3-pentanone (FK-5-1-2); heptafluoropropane (HFC-227ea);
pentafluoroethane (HFC-125); hexafluoropropane (HFC-236fa); and
trifluoromethane (HFC-23).

6. Tables 1 & 2 (shown earlier) gives fuller details of these extinguishants, which are
intended primarily for use in fixed, total-flooding, systems. Particular attention must be paid to
the health and safety and environmental caveats covering their use.

Health and Safety Implications Relating To Fire Extinguishant Selection and Use

7. The acceptable extinguishants are considered suitable for use in enclosures requiring
active fire suppression provided personnel are not at risk of exposure, without suitable
protection, to concentrations in excess of limits stated in Tables 3. The extinguishants
iodotrifluoromethane and pentafluoroethane have maximum exposure limits below their
effective or design concentration. Consequently, they are intended only for use in normally
unoccupied spaces or where suitable safeguards have been engineered to prevent discharge
of a system when unprotected personnel may be present.

8. It must always be the intention for unprotected personnel to be exposed to fire
extinguishants for the shortest period possible, with no exposure as the ideal. However, safe
concentrations have been determined, where applicable, for each of the extinguishants.
Where there is a risk of exposure, or where there may be an operational need to consider
such exposure, fire protection systems can be designed in accordance with these safe limits.
For some of the halocarbon extinguishants, time-dependent safe exposure limits have been
determined such that systems can be specified using higher concentrations of extinguishant
where a risk assessment demonstrates that, or procedures are in place to ensure that,
exposures will not exceed a certain duration. These time dependent, safe, design
concentrations are listed in Table 3.
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9. The installation of systems in accordance with these exposure limits does not imply that

the use of the extinguishants in a fire scenario will result in an atmosphere that is safe for
personnel to breathe. The clearance of the extinguishants relates specifically to the toxicity of
the extinguishants themselves or, in the case of the inert gases, to the reduced level of oxygen
induced by the extinguishants. The toxicity of likely halocarbon extinguishant breakdown
products, in particular hydrogen fluoride (HF), and any interaction of the extinguishants with
products of the fire, and any interaction of physiological changes (induced by the inert gases)
cannot be assessed from a general standpoint. These factors must therefore be considered
as part of the risk assessment process when the extinguishant is being selected and the
system is being designed.

10. Inthe light of these factors, it is advised that any occupants should always evacuate a
protected area as soon as an alarm is sounded, before an extinguishant is discharged. Any
occupant caught, for whatever reason, in a discharge, should be actively discouraged from
remaining in the protected area when an extinguishant is present, and should, additionally, be
prevented from returning to a contaminated enclosure without suitable protection until it is safe
to do so. Where operational needs may demand continued occupation of a protected space,
suitable personal protective equipment must be provided.

Extinguishant Concentration Maximum Extinguishant Concentration Maximum
(Trade name) exposure (Trade name) exposure
duration duration
More Up to (seconds) More Upto | (seconds)
than than
FIC-13I11 0.20% | 0.30% | 300 HFC-125 (FE- 7.5% 11.5% | 300
(Triodide) 0.30% [ 0.35% | 250 25) 11.5% | 12.0% | 100
0.35% | 0.40% | 45 12.0% | 12.5% | 35
0.40% | 0.45% | 30 12.5% | 13.5% | 30
0.45% | 0.50% | 20
HFC-227ea 9.0% 10.5% | 300 HFC-236fa (FE- | 10.0% | 12.5% | 300
(FM200) 105% | 11.0% | 65 36) 12.5% | 13.0% | 100
11.0% | 11.5% | 35 13.0% | 13.5% |55
11.5% | 12.0% | 30 13.5% | 14.0% | 45
14.0% | 145% | 35
145% | 15.0% | 30

Table 3 - Maximum Permitted Exposure Duration for Different Concentrations of Halocarbon Fire
Extinguishants

Environmental Implications of Fire Extinguishant Selection and Use

11. The environmental implications of the specification and use of any fire extinguishant or

fire protection system shall be considered as part of an overall fire risk assessment process,
whether this pertains to the procurement of a new facility or equipment, or the replacement of
halon extinguishants. As part of the process, the responsible authority should minimise, by
careful design or redesign, both the potential for, and consequences of, any fire. Where the

May 2016 Leaflet 7 Page 27



Management of Environmental Protection in Leaflet 7 JSP 418
Defence

residual risk justifies the installation and use of extinguishers or fixed fire suppression systems,
all options should be considered at the outset. Where a range of options is identified which
meets other requirements for performance, safety, compatibility with equipment and whole
life-costs, the most environmentally friendly solution should be chosen.

12. The environmental impact of the use of traditional extinguishants will normally be
minimal, However, they are not necessarily environmentally benign if used in large quantities
— foams, for example, can pollute watercourses and groundwater. Careful management of
their use will be required to minimise the environmental impact in such cases. Use of inert gas
extinguishants will have negligible environmental impact because of their natural presence in
the atmosphere. Also, use of gaseous extinguishants with short atmospheric lifetimes will not
present a significant environmental threat.

13.  Hydrofluorocarbon (HFC) extinguishants, on the other hand, are fluorinated
greenhouse gases. Although they have zero ozone depletion potentials and so do not harm
the ozone layer, when emitted to atmosphere they will contribute to changes in the global
climate induced by human activities. Their relative impacts vary substantially, but they all have
long atmospheric lifetimes and high global warming potentials (GWPs). Other extinguishants
must be considered and selected where suitable. If an HFC is selected, all practicable
precautionary measures must be taken to prevent spurious discharges, and the extinguishants
are not to be discharged during fire-fighting training or routine system maintenance
procedures. Discharges during system testing or certification should only be considered when
they are absolutely necessary to demonstrate a satisfactory level of performance and safety
and, even then, should be restricted to 'first of class or type' systems. Trifluoromethane has
amongst the highest known GWPs. It should be selected only as a last resort. It is likely that
restrictions on the longer-lived HFCs will increase in future years. The Leaflet on fluorinated
greenhouse gases provides further information on the legislative and policy constraints on use
of HFCs.

14. The installation of new Perfluorocarbon (PFC) extinguishants and fire protection
systems are prohibited given that they are fluorinated greenhouse gases which have very long
atmospheric lifetimes, very high GWPs and, once emitted, effectively remain in the
atmosphere indefinitely. Furthermore, their properties as fire extinguishants are not
significantly better than other options. For these reasons, new uses of PFC fire extinguishants
are considered to be unacceptable.

15.  Where several options are fit for the purpose, the above environmental factors imply
that selection should be made in the order:

(1) Traditional extinguishants, water mist, the inert gases, iodotrifluoromethane and
nonafluoro-4-(trifluoromethyl)-3-pentanone;

(2) Heptafluoropropane and pentafluoroethane;
(3) Hexafluoropropane;

(4) Trifluoromethane.
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Unacceptable Fire Extinguishants

Unacceptable fire extinguishants are listed in Table 4 below.

Category Extinguishant Composition Notes
Halon 1211 CF2BrCl High ozone depletion
(BCF) Bromochlorodifluoromethane | potential; MP and EU
1301 CFsBr production ban; procurement
(BTM) Bromotrifluoromethane and use in new facilities or
2402 C2F4Br2 designs of equipment are
(DTE) Dibromotetrafluoroethane prohibited. [Leaflet 7]
1011 CH2BrCl describes MOD policy
(CB) Chlorobromomethane relating to existing uses
Halocarbon CTC CCla
Carbon tetrachloride
MB CHasBr
Methyl bromide
Hydrochlorofluorocarbon | NAF Slll HCFC or blend containing EU legislation prohibits the
(HCFC) Halotron | HCFCs use of HCFCs as fire
(Examples extinguishants, with a very
Only) limited number of

exceptions. Procurement
and use are prohibited in
new facilities or designs of
equipment. [Leaflet 7]
describes MOD policy
relating to existing uses
Perfluorocarbon (PFC) PFC-410 Perfluorobutane Very high GWP and long
atmospheric lifetime.
Forthcoming European
legislation will prohibit
PFC-618 Perfluorohexane their use in new fire
protection systems. [Leaflet
4] describes MOD policy
relating to existing uses

Table 4 - Unacceptable Fire Extinguishants
Other Fire Extinguishants

16.  Other fire extinguishants that show promise or are offered by industry should not, in the
first instance, be rejected as unacceptable, unless they appear in Table 4.

Further Advice and Guidance

17.  Appendix 1 — An introduction to some of the issues that may influence the selection of
a suitable alternative fire extinguishant - provides initial guidance on the advantages and
disadvantages of the halon alternatives and some of the factors that should be considered
during the selection and risk assessment processes.
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Further advice and guidance may be obtained from the appropriate CGWG member, whose
contact details are available from TLB Focal Points and who should be consulted at the outset.

APPENDIX 1 TO ANNEX D

AN INTRODUCTION TO SOME OF THE ISSUES THAT MAY INFLUENCE THE
SELECTION OF A SUITABLE ALTERNATIVE FIRE EXTINGUISHANT

PURPOSE

1. This Appendix is intended for initial guidance only. Its aim is to provide existing halon
users, and potential users of halon alternatives, with introductory information on the fire
extinguishants that are currently available, and to raise some of the issues that must be
addressed fully during the risk assessment by the responsible authority. In so doing, it
describes the extinguishants’ mode of operation, range of application, and some notable
advantages and disadvantages. However, this Annex should not be considered as a
comprehensive statement of all the issues that need to be addressed: the subject is a
complex one, and the importance and consequences of the many factors that influence the
selection of an extinguishant will depend upon the application concerned. The responsible
authority should undertake appropriate consultation as necessary for fuller advice relating
to the application concerned and, as outlined in the accompanying Leaflet, must ensure that,
where required, an extinguishant is selected which is safe, environmentally acceptable and
fit for the purpose.

THE NEED FOR ACTIVE FIRE SUPPRESSION

2. When considering the replacement of a halon system, or the installation of a new fire
protection system, the responsible authority must initially assess whether an active fire
suppression system is necessary. Rapid detection and careful design to maximize fire
prevention or control may provide adequate protection of personnel and equipment. If active
fire suppression is determined to be necessary, the full range of options, outlined in the
following paragraphs, should be considered.

TRADITIONAL EXTINGUISHANTS
Water

3. Water, in portable extinguishers or fixed water spray or sprinkler systems, extinguishes
fires by heat absorption and is particularly effective against Class A (paper, wood and other
solid fuel) fires. It is not suitable for use against Class B (liquid fuel) fires, or against fires
involving live electrical equipment. Sprinkler systems are a well-established, reliable,
technology. Relatively large quantities of water are normally used, and this can damage the
protected equipment. They are, therefore, best seen as protecting a structure and its
occupants rather than its contents. However, protection is normally zoned so that water is
discharged only in the area of a fire. Many systems are heat activated, which can result in
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slow response to a fire. High sensitivity smoke detection technology may be utilised to
improve this aspect.

Carbon dioxide

4. Carbon dioxide, which is suitable for use in fixed systems or portable extinguishers,
works by a combination of heat absorption and oxygen dilution or blanketing. It is a clean,
gaseous, extinguishant with good penetration into complex or cluttered spaces, and can be
used against Class A or B fires and on live electrical equipment. It is stored as a liquid at
high pressure. Portable extinguishers tend to be heavy and noisy on discharge. In fixed
systems, the extinguishing concentration is lethal to any personnel in the enclosure.

5. Therefore, careful assessment of the risks involved is essential. As a minimum
requirement, the system must be locked off to prevent a discharge if personnel are present
in the protected enclosure. The risks to personnel who may be present in areas surrounding
the protected enclosure must be considered. The quantity of extinguishant required is
relatively high, and so a large storage capacity, with high-pressure pipework, is required.
Such a system may not be suitable where space and weight are limited. Discharge of a
carbon dioxide system may result in rapid cooling of equipment and consequential thermal
shock. Dry powder/chemical extinguishants

6. Dry powder/chemical extinguishants, available in different compositions, are effective
against Class A, B and C fires. They are suitable for use in portable or fixed systems, though
the latter are normally used where risks of flammable liquid fires are significant. They can
be the most effective extinguishants, on a weight basis, but adequate distribution of the
extinguishant may be problematic in a cluttered or obstructed enclosure. The extinguishant
clean-up after discharge and the need for decontamination of equipment are often
undesirable consequences of the use of a powder. Risks to any personnel exposed to the
powders must be addressed: fixed systems are normally restricted to unoccupied
enclosures.

Foams

7. Foams, which are available in many types and compositions, and which include high
expansion and film-forming categories, need to be selected carefully to counteract the
hazard that is present. All types are most effective against Class B pool fires, where they
form a barrier between the fuel and oxygen from the air. They are not as effective against
fuel spray or running fires, and they should not be used where water would pose a hazard
to equipment or enclosure contents. Corrosion of certain metals may result from use of
certain foams. Foams can be used in portable extinguishers or as additives in fixed water
spray systems.

8. Some of the fluorinated components of certain foams, in particular the aqueous film
forming foams (AFFF), are potentially toxic and bioaccumulative, will survive for lengthy
periods in the environment, and can cause significant contamination of ground and surface
waters. Use of perfluoroalkyl substances (PFAS) in these foams are being increasingly
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prohibited, for example under the Persistent Organic Pollutant Regulations (Retained
Regulation (EU) 2019/1021). As new restrictions are introduced time-limited derogations
must be monitored to ensure the use of prohibited substances does not extend beyond any
end-dates. Any stocks of the substance must be sent to DE&S LDOC Delivery Partner point
of contact for disposal. See Para 56.

9. Therefore, in order to comply with the legislation, use of PFAS-containing foams should
be avoided, especially in fire-fighter training. Where use of substantial quantities of foams at
establishments is anticipated, preventative measures must be taken to contain, recover and
correctly dispose of, usage run-off and accidental spillage.

Water mist

10. This technology is also variously described as water fog or fine water spray. It works
primarily by the depletion of oxygen as the water is vaporised, especially in a sealed
compartment, and by the rapid absorption and dissipation of heat from the fire. The fine
water mist relies on sprays of relatively small diameter droplets (less than 200um) to
extinguish fires. The small droplets ensure that the process is more effective than with
conventional sprinklers or water sprays. Therefore, relatively small quantities of water
are required.

11. The mist can be effective against Class A and B fires and is claimed to cause minimal
damage to electrical or other equipment. It may also be suitable for use against
electrically induced fires, though this will depend upon a number of factors including the
maximum voltage of the fire protected equipment, whether it is isolated and earthed
before the mist is discharged, the quality and rate of application of the water and the
nature of the additive.

12. Water mist does not act as a gaseous extinguishant, and a system must be carefully
designed to ensure that droplets with the correct properties can interact effectively with
any likely fire in the enclosure. Exposure of equipment to temperatures below 0°C may
also restrict its application. A water mist system that is designed to flood an enclosure
will increase the turbulence in that enclosure and disturb any smoke layer. Although, the
discharge may reduce visibility, its cooling effect will significantly enhance survivability
in a fire inside an occupied enclosure. Water mist is mainly marketed for fixed system
applications, though portable equipment is available but may not be suitable for use in
confined spaces.

13. Recent advances in nozzle design and improved theoretical understanding of fire
suppression processes has led to the development of a number of water suppression
systems. However, the performance of a particular water mist system is dependent on
its ability to generate sufficiently small droplet sizes and distribute adequate quantities
of water throughout the compartment. This depends on the droplet size, velocity,
distribution and sprays pattern geometry, as well as the momentum and mixing
characteristics of the spray jet and test enclosure effects.
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14. The performance of water mist systems may be improved by the use of additives.e.g.
anti-freeze, foams and other additives, which may also be useful in depressing the
freezing point of the water. The safety implications of the potential use of several
additives will have to be assessed using Organisational Safety Management Systems.

Gaseous Extinguishants

15. Alternative gaseous extinguishants fall into two categories:

. Inert Gases
. Halocarbons
Inert gases

16. The inert gas extinguishants put out fires by reducing the oxygen concentration inside
an enclosure to below 15%. They are typically used at design concentrations of 35-50
volume % which reduces the ambient oxygen concentration to between 14% and 10% by
volume respectively. Reduced oxygen concentration (hypoxia) is the principal human safety
risk for inert gases except for carbon dioxide which has serious health effects at progressive
severity as its concentration increases above 4%. With respect to inert gases, provided the
oxygen concentration remains above 12%, occupants can survive without significant
adverse effects, caused by the extinguishant, for a reasonable period.

17. Alarge quantity of extinguishant, stored as a gas in high-pressure cylinders, is required.
This may rule out applications where space and weight are limited. For the majority of
commercially available systems, existing halon system distribution pipework is unlikely to be
suitable. However, at least one supplier claims recently to have developed pressure-
reduction technology that enables their inert gas system to utilise existing halon pipework.
Discharge, and hence fire extinguishment, is relatively slow, compared to the halon or
halocarbon extinguishants. The extinguishants are effective against Class A, B and C fires,
and on live electrical equipment, but are suitable only for fixed systems. The inert gas
extinguishants are economical in use and have negligible environmental impact as they are
neither ozone depleting substances nor greenhouse gases. Thus, system discharge tests
are acceptable and recommended.

Halocarbon extinguishants

18. Hydrofluorocarbons (HFCs) work largely by heat absorption. Because there is no
chemical-catalytic interaction with flames, they are less effective than the halons they are
intended to replace. Consequently, at least twice as much extinguishant is required for
similar performance, and none can be truly considered as a drop-in replacement for the
halons. Heptafluoropropane, hexafluoropropane and pentafluoroethane systems can utilize
cylinders and distribution pipework similar to those used in halon systems, but more, and/or
larger, cylinders will be needed if comparable protection is required. Trifluoromethane has a
higher vapour pressure and will require a system sufficiently robust to withstand it, more akin
to a carbon dioxide system than to the halons. The main disadvantage to the use of HFCs
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as fire extinguishants is their extremely high Global Warming Potential (GWP) as outlined in
Annex B so their use to each individual application must be considered carefully.

19. Perfluorocarbons (PFCs) have been marketed as halon alternatives. They are
intrinsically less toxic than the HFCs but work in a similar manner, largely by heat absorption,
and have similar performance properties. However, they have a very long atmospheric
lifetime and high global warming potential, and these environmental properties mean that
their use in new fire protection systems is prohibited. They can continue to be used to
maintain an existing system.

20. One company markets a fluorinated ketone (nonafluoro-4-(trifluoromethyl)-
3pentanone), which extinguishes fires predominantly by heat absorption and performs
similarly too many of the HFCs. Its main advantages over the HFCs are that it has a relatively
large margin between extinguishing concentration and maximum safe exposure levels, and
it has a relatively short atmospheric lifetime, which means that its use has a minimal
environmental impact.

21. With all these halocarbon extinguishants, the process of extinguishing a fire produces
highly toxic and corrosive extinguishant breakdown products, primarily hydrogen fluoride
(HF). With large rapidly growing Class B fires in particular, the breakdown products may be
formed in significant quantity, possibly ten times that released by a similar successful halon
extinguishment. These species may add appreciably to the potentially significant danger
posed to any personnel in the enclosure by the fire combustion products. The system should
be designed to maximise the extinguishant concentration, within the appropriate maximum
exposure constraints, and minimise discharge times. However, the relative magnitude of the
hazard from extinguishant breakdown is difficult to assess because of the variable nature of
the fire hazard itself. In general, the faster the extinguishant is discharged, and the higher
the concentration that is achieved, the faster the fire will be extinguished, and the smaller
will be the potential hazard from the post-fire atmosphere. The most hazardous situation will
occur if a halocarbon system fails to extinguish a fire. A design concentration with a sufficient
safety margin should be selected to ensure that this would be an unlikely eventuality. The
possible disadvantage of extinguishant decomposition should be weighed against the
somewhat slower response of the inert gas extinguishants, which will allow a greater build-
up of toxic combustion products if a rapidly growing fire is present. The issue of extinguishant
decomposition must be considered during the selection process.

lodotrifluoromethane

22. lodotrifluoromethane is currently the only commercially available gaseous halon
alternative that extinguishes fires using a chemical-catalytic action similar to that of halons
1211 and 1301. In fact, the compound is similar to halon 1301 and differs only in the
presence of iodine instead of bromine. This difference changes the chemical’s atmospheric
properties such that it is short-lived and has negligible ozone depletion or global warming
potentials. But it ensures that it is the only comparably effective extinguishant that may be
suitable for use in existing halon systems. Unfortunately, the product is relatively toxic, with
a maximum exposure concentration (time-independent) of 0.2%. It is therefore suitable only
for the protection of normally unoccupied spaces and measures must be taken to prevent
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human exposure to a discharge concentration. The extinguishant’s compatibility with
enclosure materials and stability if stored in hightemperature environments should also be
confirmed.

Inert Gas Generators, Pyrotechnically Generated Aerosols and Hybrid Fire
Extinguishing Systems

23. Technologies are becoming commercially available which utilise propellant
formulations to produce and/or distribute extinguishants within an enclosure. The propellant
charges can either produce large quantities of inert gases (the inert gas generators (IGGs)),
or a buoyant cloud of very fine chemically-active particles (the pyrotechnically generated
aerosols (PGASs)), or can be used to eject and distribute rapidly a liquid extinguishant (the
hybrid fire extinguishing systems).

24. Whereas inert gas generators use a solid material which oxidises rapidly producing
large quantities of CO2 and nitrogen the Fine Solid Particulate (aerosol) systems have
extinguishant properties that are achieved by combined action of two factors (i) flame cooling
due to aerosol particles heating and vaporising in the flame front as well as (ii) a chemical
reaction. Solid aerosols must act directly upon the flame. The gases act as a means of
delivering aerosol towards the fire.

25. All these technologies benefit from ease of installation and low system weights because
there is no requirement for distribution pipework or to store extinguishants under pressure.
The IGGs and PGAs may prove useful in normally unoccupied spaces where weight and
space are critical factors; they have found use in aircraft dry bays, for example. PGAs would
need to be carefully installed to ensure adequate distribution of the aerosol in cluttered or
large compartments. Exposed surfaces would be contaminated with the powder, though this
would not be of the magnitude experienced with conventional dry chemical extinguishants.
The hybrid fire extinguishing systems have the advantage of very rapid response times, of
the order of milliseconds and upwards, which means they may prove useful in, for example,
explosion suppression in military vehicle crew compartments.

26. Although fine particulate aerosols and the inert gases from generators do not have
ozone depleting or global warming potentials, they may do wherever the aerosols are
delivered by halocarbon gases.

27. The physiological effects include inhalation of particulate, blockage of airways, reduced
visibility and the products of combustion from the aerosols such as HCIl, CO and NOx.

ENCLOSURE INTEGRITY

28. When installing any fixed gaseous extinguishant system, account should be taken of
the large volume of gas that will rapidly enter the enclosure. Significant overpressure may
occur. If a fire is present, this may be preceded by a brief but significant pressure reduction
as the enclosure is cooled by the discharge. Any such pressure fluctuations may damage
the enclosure, and loss of enclosure integrity could inhibit the effectiveness of the
extinguishant. This factor must be considered and taken into account when an installation is

May 2016 Leaflet 7 Page 35



Management of Environmental Protection in Leaflet 7 JSP 418
Defence

being planned. Commercially available pressure relief vents, especially designed to
overcome this potential problem, offer one possible solution.

FUTURE DEVELOPMENTS

29. No single extinguishant or fire suppression technology will be available, in the
foreseeable future, to provide halon-like performance in the wide range of potential MOD
applications. In finding a suitable halon alternative, each application will need to be assessed
on its own merits and the best option selected from the range of extinguishants available.
Because of the lack of an “ideal”, there is considerable research activity aimed at finding
better halon-like extinguishants and alternative technologies. All such extinguishants of
potential value to MOD will be assessed for clearance if or when they are sufficiently
developed and become commercially available.
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ANNEX E

OZONE DEPLETING SUBSTANCES AND FLUORINATED GREENHOUSE GASES
REPORTING PROFORMA

1. The proforma is provided by the Environment Agency as an Excel spreadsheet and is
distributed by QSEP annually. For the latest available version please contact
desengsfty-qsepsep-reach@mod.gov.uk
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ANNEX F

ASSURANCE QUESTIONS

The purpose of these question sets is not for delivery bodies to provide answers to each
guestion. However, they should be useful for the delivery body in stating their assurance
level. If full assurance cannot be given, a short explanation of the problem area/s and the
actions which are being taken to improve the assurance level is required.

Questions

1. How are accidental emissions of ODSs mitigated, prevented and reported?
2. How are the reporting requirements managed?

3. Whatis the standard of measurement for the emissions of ODSs across the TLB/TFA
and how is this standard being improved?

4. How many sites during the last annual reporting audit period received either no
assurance or limited assurance? How is this being remediated?

5. How are authorities responsible for the replacement of ODSs:
* ensuring the new designs or installations do not incorporate or use any controlled
ODSs;
* minimise emissions of ODSs from current uses;
« find alternatives to ODSs;
» Ensure that ODSs are eliminated for use as soon as is feasible?

6. How many sites during the last annual reporting audit period received either no
assurance or limited assurance? How is this being remediated?

7.  On the basis of your responses to the questions, and the guidance that is provided in
JSP 418, what level of assurance do you believe applies for your compliance with
this policy area?

DIA Assurance Classifications

* Full assurance - The frameworks of governance, risk management and control should
ensure effective, efficient and economic achievement of the business objective. Risks that
threaten the achievement of that objective are adequately managed.

+ Substantial Assurance - Weaknesses identified in governance, risk management or

control frameworks. Achievement of the business objective is threatened by inadequate
management of medium or low category risks.
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* Limited Assurance - Weaknesses identified in governance, risk management or
control frameworks. Achievement of the business objective is threatened by inadequate
management of high category risks.

* No Assurance - The frameworks of governance, risk management and control do not
support effective, efficient and economic achievement of the business objective
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