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EXECUTIVE SUMMARY

E.1  The Government is in the process of elaborating and implementing a set of regulations and
a new Approved Code Of Practice (ACOP) aimed at improving fire safety in Houses in Multiple
Occupation (HMOs). The Housing Act 1996 implemented the first part of the initiative, namely
the imposition of a duty of care on HMO landlords. Also, the Housing (Fire Safety in Houses in
Multiple Occupation) Order 1997 widened the local authorities’ duty to ensure certain HMOs
have adequatc means of escape.

E.2 The Department of the Environment, Transport and the Regions (DETR) wishes to draw
on evidence of the factors contributing to HMO firc risk to assist with the further elaboration and
review of these initiatives. The main aims of this research are to:

a) identify the factors which contribute to fire risk in HMOs,
b) identify the types of HMOs where the risk of harm from fires is greatest,
c) suggest improvements to legislation, regulations and guidance.

E.3 This study report reviews two forms of evidence - statistics of 1994-95 fire deaths in HMOs
and in depth analysis of 87 HMO fires in the period 1992-1996. The DETR categorisation of
HMOs (developed for research purposes Yhas been used for comparing different types of HMOs,
namely:

1. Bedsits

2. Shared houses

3. Households with lodgers

4. Purpose built HMOs, such as sheltered flats and halls of residence
5. Hostels & houses used as care homes

6. Houses converted to self-contained flats

Qualitying Criteria for Statutory Duties, Consultation
and Registration

E.4  The Housing (Fire Safety in Houses in Multiple Occupation) Order 1997 places a duty on
local authorities to secure improvements to sub-standard fire precautions in houses which
comprise at least 3 storeys, and are occupied by more than 2 households and 5 or more persons at
least 3 of which are not members of the responsible persons’ houschold or the responsible person,
excluding homes controlled by other regulatory regimes. Also, the ACOP indicates that local
authorities should agree consultation procedures with fire authorities, and the procedures should
reflect the risk associated with different types of HMOs.

E.5  The study offers support to many points in proposed legislation but also raises additional
issues. Firstly, HMOs of 3 or more storeys pose a relatively high risk and hence warrant priority for
purposes of registration and enforcement of statutory duties. However, HMOs which provide
accommodation for highly vulnerable persons, large numbers of people or exhibit a special risk



(such as targets of arson) also present a relatively high risk. This is regardless of the number of
storeys and whether the building is purpose built for this occupancy or not.

E.6  Secondly, the numbers of occupants influence the risk, thereby validating the distinction
between HMOs on the basis of level of occupation. However, the degree of risk associated with
occupants is a function of the type of occupant as well as their number. Smaller numbers of higher
risk occupants may pose an equal risk to a larger number of lower risk occupants.

E.7  Thirdly, the internal design of HMOs, particularly the degree of fire and smoke
containment afforded by accommodation units significantly influences the likelihood of a fire in
one accommodation unit or common area posing a risk to persons elsewhere in the building. Thus,
flats which comply with 1985 Building Regulations should present a lower risk of inter-flat fire

spread. However, the risk of death amongst persons in the flat of fire origin is high, probably due
to limited physical separation within flats.

E.8  Thus, whilst the study lends support to current qualifying criteria, it also indicates that:

e certain 2 storey HMOs present a high risk, particularly bedsits and homes for
vulnerable persons;

o whilst the risk of inter-flat fire spread in houses converted to self contained flats
(compliant with 1985 or 1991 Building Regulations) is low, the risk to occupants from
fires originating in their own flat is relatively very high;

e certification of premises by fire authorities, ownership of HMOs by local authorities or
universities does not preclude the possibility of serious fires;

e there is a risk of death from fire in all HMOs - 48% of all HMO fire deaths occur in
buildings of 1 or 2 storeys.

E.9 Therefore, whilst certain HMOs pose a particularly high risk and warrant special attention,
this does not infer that the risk associated with other HMOs is negligible.

E.10 These findings raise the question of what principles should be used to review statutory
duties and registration schemes. A number of options have been raised, namely - only include
higher risk HMOs or include all HMOs or include those HMOs where most deaths occur. If
statutory duties and/or registration schemes are extended to all HMOs, another option is to have
a two-tier registration system, with more exhaustive requirements for higher risk HMOs. HMOs
are banded into three risk categories (high, medium and low) in this report for purposes of
prioritising inspections, agreeing consultation arrangements and registration.

E.11 It is recommended that the current wide definition of an HMO is retained, on the grounds
that the risk posed by an HMO is, in part, dependent on the number and type of occupants.
These factors cannot be considered if the building is excluded from consideration at the outset.
However, the level of fire precautions, inspection requirements etc. should be decided on the basis
of a risk assessment. A prototype risk assessment method is provided in the report.

Enforcement vs Motivating Self-Compliance

E.12 In the majority of case studies, fire precautions were either absent or rendered ineffective,
and fires were often caused by the actions of tenants and/or landlords. This was particularly true
in the case of bedsits, but was also apparent in registercd homes and hotels operating as hostels.
Whilst inspections and enforcement actions did result in installation of fire precautions which
mitigated fires on many occasions, this was not always the case. Also, fire precautions were



sometimes negated by well intentioned actions, such as opening doors to investigate fires before
raising the alarm to other occupants, allowing fire and smoke to spread into escape routes.

E.13 These findings indicate that, on the one hand, reliance cannot be placed on enforcement
alone to ensure installation and operation of fire precautions. On the other hand, the
effectiveness of fire precautions depends on their proper management, which is often lacking in
HMQs. Therefore, it is recommended that the “enforcement” oriented strategies covered by
registration schemes, duty of care and local authority statutory duties are balanced by a range of
complimentary education and training initiatives. A number of options should be considered:

* compulsory attendance on fire safety training courses for “responsible persons”;

*  widening the operation of accreditation schemes to properties used for DSS referrals,
persons supervised under “care in the community schemes” etc;

* media campaigns aimed at raising “responsible persons” awareness of their duties etc;
* producing model tenant education schemes for use by, for example, universities;

¢ dissemination of information on tenants fire safety “rights and responsibilities”;

* display of information on rights and responsibilities in HMOs.

E.14 As regards the focus of management and enforcement attention, the first item ignited was
furniture (typically unmodified foam filled sofas and chairs) or bedding in about 50% of case study
fires. Thus, in addition to seeking to secure better maintenance of fire precautions and adherence
to the code of practice, it would be appropriate to place greater emphasis on the prevention of
fires, particularly by seeking compliance with the 1988 Furniture and Furnishings (Fire) (Safety)
Regulations. To this end it is recommended that:

1. The ACOP be revised to ensure that the enforcement of the 1988 regulations is
effectively co-ordinated between environmental health, housing officers and trading
standards officers.

2. A national “fire safe furniture” campaign is launched, using the media and
prioritisation of checks on furniture in inspections.

E.15 Also, encouragement should be given to greater supervision of vulnerable and elderly
persons who smoke cigarettes in care homes, sheltered housing and hostels. This could include
development of “model” fire safe smoking schemes for vulnerable persons in managed
accommodation, covering issues such as smoke detection requirements, checks on clothing and
bedding, restrictions on smoking (such as not in bed), and restriction of types of cigarettes smoked
(i.e. restricted to those brands of cigarettes which have been shown by US NIST tests not to ignite
bedding etc. if dropped).

E.16 There were two other common causes of fires, unsafe use of appliances and candles etc. and
deliberate fires. As regards appliances, a significant proportion of fires were caused by either faulty
appliances or by locating appliances close to flammable materials. The restriction of cookers to
purpose designed areas, better maintenance and control of the use of appliances should reduce the
number of fires.

E.17 As regards deliberate fires, it is necessary to distinguish between cases involving
unauthorised entry, such as arson attacks on women’s refuges, and cases involving residents or
authorised visitors, such as party-goers. In the former case improved security of premises is
required to reduce the number of arson related fires. In both of the situations opportunities to
cause fires and the severity of such fires can be reduced by eliminating highly flammable materials
from common areas and ensuring a high fire rating of common areas.



Comparison of Recommended Precautons with Draft

ACOP

E.I8 The study lends support to the fire precautions included in the current draft ACOE as well
as supporting the view that most households with lodgers do not present a special risk. The
findings do not provide reason to delete any of the precautions in the ACOR with one exception,
namely 2 storey shared houses with low risk occupancies. The latter do not warrant additional fire
precautions by virtue of their HMO status. The installation of fire detection alone would be an
improvement over the current situation in these shared houses.

E.19 However, the findings of this study indicate that additional and/or alternative precautions
are needed to reduce the relatively very high risk in bedsits, higher risk shared houses and higher
risk households with lodgers, and those hostels and purpose buile HMOs which lack self-contained
accommodation. Particular attention should be awarded all 3 storey bedsits and those 3 storey
shared houses with either larger numbers of occupants or with vulnerable occupants.

E.20 Whilst early detection increases the likelihood of persons escaping prior to escape routes
being blocked, fire and smoke must still be restricted until occupants can either evacuate
unassisted or be rendered assistance. Where rooms open directly onto an otherwise
uncompartmented escape route, fire and/or smoke is able to spread uninhibited up stairs and
through corridors. Also, given that the ability of persons to evacuate unassisted varies according
to their physical and mental capacity, the escape route must be protected, regardless of the time of
fire discovery, until less able persons have either escaped unassisted or been lent assistance to
escape.

E.21 The provision of a second line of protection (i.e. corridor fire doors and lobbies) and
alternative escape routes does compensate to a large extent, but not completely, the wedging open
or forcing open of bedroom doors. Accordingly, one option is to require vertical and horizontal
compartmentation of escape routes in those HMOs where reliance cannot be placed on a single
fire rated door, such as bedsits. This would also offer protection in the event of fires originating in
common areas, particularly stairs and landings.

E.22 However, the protection afforded by the latter option would be limited. Firstly, there is a
limit to the extent that corridors and landings can be compartmented. Secondly, vertical and
horizontal compartmentation can be rendered ineffective for the same reasons as bedroom fire
doors may be damaged or wedged open, i.e. poor management and/or occupant actions. Also, it
may not be practical to install additional doors in stairways, landings or corridors of all existing
buildings.

E.23 Therefore, another option is to provide an alternative means of controlling the spread of
fire and smoke, namely domestic fast reacting sprinklers. The activation of a sprinkler, with
adequate water pressure, would control fire spread by suppressing or extinguishing the fire itself.
Moreover, as people do not interact with sprinklers on a day to day basis, there may be less conflict
with other activities and hence a lower likelihood of their abuse.

E.24 As the risk varies according to a number of factors, including type of occupancy, the ACOP
should provide guidance on how to match the type and level of fire protection to the nature of the
occupancy. As a matter of principle the code could prompt consideration of alternative fire
precautions and/or additional fire precautions which are either less liable or more resistant to
interference and abuse, in HMOs liable to poor management and/or abuse by occupants. This is
especially important in those occupancies where there is a higher likelihood of a fire and where
reliance cannot be placed on a single “barrier” such as a bedroom door to contain fire.



E.25 Inversely, where a HMO has a low risk occupancy and few occupants, additional fire
precautions may not be required, including lower risk 3 storey shared houses. Thus, the standards
for 3 storey shared houses should be linked to the number and type of occupants and existence of
any other special risk factors, in the same way that the qualifying criteria for registration should be
linked to the number of storeys and the number and type of occupants.

E.26 The role of occupancy is already recognised in the draft ACOP but should be supported by
guidance on what additional precautions may be warranted for some of the more common higher
risk occupancies. In addition, the assumption in the code that occupants will be able to escape
without assistance should be revised. In addition to the use of sprinklers in higher risk HMOs,
particular attention should be given to:

® the need for fire detection (relayed to a staffed control point) in all rooms occupied by
highly dependent persons;

® the fire and smoke protection in buildings occupied by highly dependent persons;

® the number of escape routes required in HMOs which are likely to be occupied by
highly dependent persons;

® increasing the level of protection for residents of houses of 3 or more storeys
converted to flats or bedsits against fires originating in their flats, such as more
restrictions on use of inner rooms, fire detection in all occupied rooms, and
encouragement of change in layout of flats.

E.27 It is estimated that the implementation of the recommended fire precautions across all
HMOs have the potential to avert about 40 to 50% of deaths (i.e. about 30 to 40 deaths per
annum) and greatly reduce the potential for multiple fatality fires. The implementation of
educational and fire safety management recommendations should reduce the risk further. The
level of risk reduction would be greatest for bedsits, shared houses and houses converted to flats.
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1.2.1

1.2.2

1.2.3

1.2.4

CHAPTER 1
Introduction

1.1 Introduction

The Government is in the process of elaborating and implementing a package of
regulations and a new code of practice aimed at improving safety in Houses in Multiple
Qccupation (HMOs). As part of this process, Entec were asked to carry out research into
the factors which increase or decrease the likelihood of death or injury arising from fires in
HMQOs, and the relative risk of fatality in fires in various HMOs.

1.2 Background

The Housing Act 1996 implemented the first part of the recent HMO safety initiative,
namely the imposition of a duty of care on HMO landlords in respect of amenity standards
and fire safety (where these lie within landlords’ control). The new power within the
Housing Act complements the existing duty in the Health and Safety at Work Etc Act
1974. The 1974 Act requires both employers and self-employed people to take measures to
ensure persons not employed by them are not exposed to risks to their health and safety, as
far as reasonably practicable. The Housing Act closes the gap in coverage of landlords’
duties of care, and enables local authorities to prosecute landlords who fail to make the
necessary safeguards. The imposition of a duty, framed in terms of reducing risk as far as
reasonably practicable, should avoid the “freezing” of fire precautions through codes of
practice and control schemes. This is because it creates a continuing obligation for
improvement whenever it becomes practicable. Also, self-compliance places the onus on
owners and managers to identify fire safety requirements rather than placing the onus on
local authorities to specify fire safety requirements.

Parallel to this development were several other changes that influenced HMO safety.
Increased planning powers were introduced in April 1994 which require planning
permission for a change of use from hotel, B&B or guesthouse to a hostel. This addressed
concerns expressed over the large number of hotels being converted to hostels for DSS
claimants, with local authorities unaware of the change in occupancy. In addition, the
Furniture and Furnishings (Fire Safety) Regulations 1988 require all furniture, provided as
part of a letting agreement, to meet fire safety standards for ignitability from 31st
December 1996. Finally, changes in the Building Regulations require the installation of
smoke detectors and fire resistance for new or altered premises, with all houses requiring at
Jeast one mains supplied smoke detector on each floor, and fire resisting doors and walls
facing stairways.

The process of improving HMO safety has not ceased. An important element of the future
regulations is an approved code of practice (ACOP) aimed at improving safety.

The new code of practice (to replace Circular 12/92) will give landlords and local
authorities guidance on fulfilling the duty of care imposed under the Housing Act 1996.



1.2.5

L.2.6

1.2.7

1.2.8

The Code of Practice promotes a more goal-based approach to fire safety and risk
assessment, taking into account any nationally agreed standards on Fire Safety that might
be developed in accordance with the Fire Safety Scrutiny recommendations. Being goal-
based, the code gives landlords flexibility in their choice of fire precautions providing they
achieve the same or greater safety standard. Also, the general duty of care will reduce the
potential for fire precautions becoming outdated as landlords are under the obligation to
update precautions as reasonably practicable.

It is also proposed to extend the statutory duty to ensure fire safety by lowering the
qualifying criteria to include a greater number of HMOs at highest risk. The current duty
requires adequate means of escape in HMOs of three or more storeys and greater than 500
m?’ internal floor area. This covers about 20,000 HMO:s. It is proposed to alter the
thresholds to cover HMQOs with more than two storeys and six or more tenants. In
addition, the current duty relates only to means of escape. Amendments are proposed to
section 365 of the Housing Act to cover other fire precautions, in addition to means of
escape. Due to the wider range of properties which would fall within the scope of this
amendment, proposals exempt various types of HMQOs from this duty.

These include:

® All houses containing self-contained flats where 30% or more are long lease, or those
complying with 1985 Building Regulations or 1984 Building Act at the time of
conversion to flats.

¢  HMOs with a small number of people or households (defined in various ways, such as
any house with no more than 4 persons forming more than 2 households, and any
house with only 2 households).

® Properties covered by other regulatory regimes or managed by a registered social

landlord.

The latter exclusions would meet the recommendation of the Fire Safety Legislation and
Enforcement review (June 1994) to exclude HMOs which have the characteristics of a
single private dwelling. The exclusions are also in line with the conclusions of the
consultation paper on the Case for Licensing which suggested excluding:

¢ owner occupied dwellings (mainly self-contained units and dwellings with lodgers);
® entirely self-contained flats;

® dwellings with only 2 households.

Control provisions of registration schemes currently cannot apply to HMOs already
existing when the scheme was established, unless the number of occupants increases.

Therefore, proposed amendments to the control provisions include a new model
registration scheme that a local authority could adopt without special consent from the

Secretary of State. The model scheme allows control provisions to apply to existing HMOs.

Applications from landlords could be rejected on a number of grounds, including person
not being fit and proper, or the house is unsuitable. The model scheme allows
improvement works, occupation and management arrangements to be required as
conditions of registration. Landlords who cannot afford designated improvement works
can opt to close down the HMO in an orderly manner, by being unable to re-let vacated

Chapter 1
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1.2.9

1.2.10

1.2.11

1.3.1

1.3.2

rooms. Registration lasts for 5 years, after which a landlord must re-apply. Local
authorities would have extended powers to charge registration fees.

As for existing control schemes, particular HMOs would be excluded from the new model
registration scheme, such as HMOs with only two households, and HMOs with one
household and up to four other persons. Also excluded are all HMOs which are divided
into entirely self-contained flats and HMOs controlled by other regulations, such as homes
registered under the Children Act 1989, or managed by a university or other institution.

Government proposals also envisage stronger consultation processes between local
authorities and the fire service. In particular, the local authority should consult the fire
authority before satisfying itself that fire precautions in an HMO are adequate.

In addition, Section 5 of the Deregulation and Contracting Out Act 1994 recommends
amendments to enforcement powers to match the model enforcement regime. Finally, the
Department of Environment’s recent research into the effectiveness of local authority
strategies for dealing with HMQOs has provided guidance on best practice, including the
role of risk assessment in identifying HMOs posing the most risk to occupants’ health and
safety.

1.3 Aims and scope of this study

The Department of the Environment, Transport and the Regions (DETR) wishes to draw
on empirical evidence of the factors contributing to HMO fire risk to assist with the
further elaboration and review of these initiatives.

The specific aims of this research are to:

a. identify the factors responsible for fires in HMOs, especially any factors which are
particular to HMOs as a distinct type of dwelling;

b. identify the factors which exacerbate or mitigate the risk to occupiers from fires that
occur in HMOs;

c. identify the type and characteristics of HMOs where the risks of and from fires are
greatest;

d. to ascertain the history of local authority and fire brigade contact with the HMOs
prior to fire incidents;

e. to evaluate existing legislation, regulation or guidance relating to HMOs which may
influence occupants’ risk of death or injury from fire;

f.  suggest how local authorities might identify and prioritise fire risk in HMOs;

g suggest improvements to legislation, regulation or guidance, including codes of
practice, which will reduce the risk of death or injury to occupiers of HMOs from fire;

h. identify the relative risk of fatality in fires between the different DETR categories of
HMO.



1.4.1

1.4.2

1.4 What is a HMO?

A key aspect to any research on HMOs is the definition of HMO. The definition of an
HMO contained in the Housing Act 1985 - any house (or purpose built or converted flat)
occupied by persons who do not form a single household - is very broad ranging. This
definition has been expanded by case law, the Chartered Institute of Environmental
Health and the DETR (see Table 1.1). The DETR definition, developed for research and

analytical purposes, is used in this work.

There are also cases where a premise is defined as both a hostel and a hotel, falling under
both the Housing Act and the Fire Precautions Act (FPA) 1971, and where a HMO is
controlled by the Registered Home Acts and the FPA 1971. In these cases, the FPA is,
according to the Report of the Interdepartmental Review Team (1994), “effectively
overridden in such cases by the Housing Act, since the requirements of the Environmental
Health Department almost always go beyond the requirements of the existing certificate”

(p50).

Table 1.1: DETR HMO categories.

@)

Category Definition

(i) Shared houses - These are dwellings occupied on a shared basis, typically by

(iii) Households with lodgers - These are households catering for lodgers on a small

(iv) Purpose built HMOs - This group is similar to category (i) but dwellings have been

(v) Hostels, guest houses, boarding houses, B&Bs. - These HMOs provide

{vi) Self-contained converted flats - These are dwellings which are (converted to) fully

Traditional HMOs - These are houses (and flats) which have been converted to
provide flatlets, bedsitters and rooms, each occupied by a separate household.
Within these houses, two or more households will share one or more facilities (e.g.
bathrooms) or will have common circulation space between the rooms which are
for their exclusive use.

students, or other groups of people who club together to rent a house or flat. Only
those dwellings occupied by two or more non-related adults who are not partners,
are included in this definition. Individuals buying a house together are excluded.

scale, and not living as part of the main household. Lodgers would share one or
more facilities with the main household without having the facilities to prepare their
own food independently. Meals are usually provided.

purpose built to this specification. They are often sheltered accommodation with
private rooms but shared kitchens and bathrooms. Also Halls of Residence and
nurses homes.

accommodation on a commercial basis, most often meals with accommodation but
some provide kitchen facilities and are self-catering. (Used by persons with no
other place of residence, i.e. excluding hostels used for temporary stays by people
with another place of permanent residence).

self-contained with all amenities, behind their own front door, but which were
originally constructed as one house.

Chapter 1
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[.5.1

1.5.2

1.5.3

1.54

1.5.5

1.5  Approach to the work

The project has entailed three phases:

L.

A review of previous research, fire statistics and discussions with various experts and
stakeholders regarding fire risk in HMOs.

The detailed assessment of 87 fires in HMQOs between 1992 and 1996.

The quantification of the rates of death in each type of HMO in 1994 and 1995.

Figure 1.1 provides an overview of how these phases of work have linked together to

provide a basis for the reports findings.

SAMPLE CRITERIA AND FIRE BRIGADE AREAS

The sample of 87 case study HMO fires, from the period 1992-1996, has been structured
(as far as the data permits) to cover a range of causes and factors contributing to fatal and
serious fires as well as a sample of different types and sizes of HMO. The sample criteria

were:-

1. HMO type - a sample of 10 to 15 from each of the 6 DoE categories of HMO.

2. Number of storeys - over 50% of cases involving HMOs with 3 or more storeys.

3. Multiple fatality fires - all identifiable multiple fatality fires in HMOs during the
sample period. (As large multiple fatality fires are rare, a 4 year sample period was
used covering the whole of the England and Wales.)

4. “Serious fires” - fires causing death, fire spread beyond room of outbreak, and/or

multiple rescues with some involving both fire spread beyond room of outbreak and
successful unaided evacuation.

The sample focuses towards fatal and serious fires to ensure that the factors influencing life

risk were covered, and includes serious fires with rescues/self evacuation but without
casualties. This helped identify factors contributing to successful escape of occupants,

which in slightly differing circumstances could have resulted in fatalities.

SOURCES OF INFORMATION

The sample of fatal fires in HMOs was identified through a search of the Home Office Fire
Damage Report 1 (FDR1) database, and direct contact with local authorities and fire
brigades.
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Information on the causes and factors contributing to fires was drawn from:
¢  Home Office FDRIs;

® direct discussions with brigade fire investigators and local authority EHOs, involved in
the investigation of selected fires and pre-fire visits to selected premises;

® Fire Brigade Fatal Fire Investigation Reports.

Where insufficient information was available to assess contributing factors cases were
excluded from the study.

A standard reporting proforma was developed covering the identification of factors and
other points, such as times of critical events, number of deaths/rescues and history of local
authority contact. This ensured consistent searching and recording of information. The
proforma was used for interviews and to extract pertinent information from documentary
records. An example proforma is shown in Appendix F of this report.

SOURCES OF STATISTICAL DATA

The fatality rates in HMOs were calculated for a two year period, 1994-1995. All the
FDRI reports for fatal fires in buildings were retrieved and examined. From these, fires in
HMOs were identified. Where information on the form indicated the nature of the
occupancy, such as bedsit, this was used to classify the building. In all cases where there
was any doubt about the occupancy, direct contact was made with the fire officers who
attended the fire and/or the local authority. In a few cases a visit was made to the premise
to confirm its status. The status of each building was positively checked.

Data on the number of HMO buildings, number of residents and accommodation units was

taken from the 1991 English Housing Condition Survey (EHCS) and the English Housing
Survey 1996, as discussed in Appendix A.

1.6  The report structure

SECTION 1 - INTRODUCTION

Section 1 is the report introduction, and provides a brief description of recent and
proposed HMO safety initiatives and identifies the methodology and report structure.

SECTION 2 - QUANTIFICATION OF FIRE DEATHS IN HMO.
The statistical analysis of fatal fires is used in section 2 to indicate the following:

®  Whether the fire risk in different types of HMOs is significantly greater than for
comparable types of occupants in single occupancy dwellings.

®  Whether the fire risk varies significantly between types of HMOs.
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¢ Whether the risk in smaller HMOs (those less than 3 storeys) is significantly lower
than for larger HMOs, and hence provides support for “height” based variations in fire
safety requirements.

*  Whether it is more appropriate to categorise HMOs by height and type or by other
factors, such as occupancy and numbers of occupants, and then link statutory duties
to an alternative categorisation.

To support this work, the quantification of the rates of death has been used to:

¢ rank HMOs by size and type by rates of death per person per year from fire;

® test whether the number of fatalities found in each type of HMO is in proportion to
the number of persons in each type of HMO.

SECTION 3: RISK FACTORS

In this section, the case studies and statistical analysis are used to indicate the factors that
contribute to risk to life from fire in different types and sizes of HMO:s.

To support this work, the quantification of rates of death has been used to:

¢ identify the predominant causes of fatal fires in each type of HMO and the proportion
of fatalities in the room of fire origin (RoQ) versus elsewhere;

¢ identify whether the types of persons involved in fires matches the type of persons
occupying HMOs, or whether certain types of occupants form a disproportionate
number of fatalities and hence are particularly at risk.

The detailed consideration of 87 fatal HMO fires has been used to:
® identify factors common to HMO fires in each HMO category;

¢ identify the way in which these factors currently vary between HMO category due to
variations in occupancy, structure and size of buildings.

SECTION 4: QUALIFYING CRITERIA FOR STATUTORY DUTIES,
REGISTRATION AND CONSULTATION

The findings in this study are used in section 4 to provide information about which types of
HMO:s should or should not be covered by local authority statutory duties on the grounds
of risk to life from fire. This includes:

e Whether the fire risk varies sufficiently between types of HMOs to excluding certain
types of HMOs (such as self-contained flats and HMOs owned by local authorities)
from additional regulations and registration schemes, on the grounds that the risk is
already low.

e  Whether the risk in smaller HMOs (those less than 3 storeys) is sufficiently low for
such HMO:s to be excluded from additional regulations and registration schemes. Also

19



Fire Risk in Houses in Multiple Occupation

1.6.8

1.6.9

1.6.10

1.6.11

1.6.12

1.6.13

20

whether the risk in smaller HMOs is consistently low hence allowing a blanket
exclusions of such premises. This is considered in respect of both single fatality fires
and the potential for multiple fatality fires.

®  Whether it is more appropriate to categorise HMOs by height and type or by other
factors, such as occupancy, and then link statutory duties to these factors.

SECTION 5: REDUCING FIRE RISKS

This section focuses on the types of fire safety measures that would mitigate the risk factors
identified in section 3.

Current HMO fire safety standards cover issues such as smoke detectors, fire resistance
and means of escape (MOE). These are again linked to the size and type of HMOs, with
higher standards for larger HMOs and hostels. Section 5 of this report provides
conclusions regarding:

® the factors which contribute to risk to life from fire in different types and sizes of

HMGOs;
® the fire safety measures which would mitigate these factors;
¢ the extent to which current fire safety standards control (when enacted) these factors;
® the impact of potential new measures on fatality rates.
Then, the list of proposed fire safety precautions are evaluated in terms of combinations of
fire precautions required to reduce the fatality rates in HMOs to the level observed in

comparable single occupancy dwellings. Possible trade-offs between passive and active fire
safety precautions, which achieve the same goals, are discussed.

SECTION 6: COMPARISON OF RECOMMENDED FIRE PRECAUTIONS
WITH DRAFT HMO ACOP.

This section compares the types of fire precautions identified above with those required by
current codes and regulations. This is to see the overlap with existing fire precautions.

As part of this section, the impact of enforcement work by local authorities and fire
authorities (and consultation between these authorities) on the achievement of
appropriate standards of fire safety in past fires is examined. Conclusions are reached
regarding the influence of enforcement work on the risk to life from fire in HMOs.

SECTION 7: RECOMMENDATIONS

This section recommends changes to various existing and proposed initiatives, as well as
recommendations for fire safety management and enforcement.
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Quantification of fire deaths in
HMOS

2.1  Opverview of findings

Rates of fire death are calculated for each of the six DETR categories of HMOs. These
overall rates are compared with those of similar populations in other types of dwellings,
namely purpose built flats and single occupancy houses. The rates of death for elderly
(over 60 years) and adults (18-59 years) residents in purpose built HMOs are calculated
separately. This avoids masking a high elderly persons rate of death by a much lower adult
rate of death.

The rates of death for residents in HMOs of less than three storeys and residents in HMOs
of three or more storeys are calculated, again for each of the categories of HMOs, except
hostels. Information on the number of hostels of three or more storeys was not available.
These rates are again compared with those of comparable populations.

The key findings of the statistical analysis of fatal fires in HMOs in 1994 and 1995 are
summarised below.

FINDING 1: FATALITY RATES VARY SIGNIFICANTLY BETWEEN THE 6
CATEGORIES OF HMOS

The fatality rates per person vary greatly between the 6 categories of HMOs, with the
following ranking:

Rank Type of HMO

Highest fatality rates 1 Elderly persons in purpose built HMOs

2 Bedsits and houses converted to flats
3 Hostels
Lowest fatality rates 4 Shared houses, households with lodgers and adults in

purpose built HMOs

21



Fire Risk in Houses in Multiple Occupation

22

2.15

2.1.6

2.1.8

The ranking of HMOs according to the rate of death per building is similar:
Rank Type of HMO
Highest fatality rates 1 Elderly persons in purpose built HMOs
2 Hostels

3 Bedsits, houses converted to flats and purpose built HMOs
for adults.

Lowest fatality rates 4 Shared houses and households with lodgers

The fatality rates in bedsits and converted flats are almost exactly the same. Similarly, the
fatality rates per person in shared houses, households with lodgers and adults in purpose
built HMOs (i.e. halls of residence and work related halls) are all the same. The ranking
of purpose built HMOs for adults rises when considered on a per building basis due to the
high level of occupation of halls of residence and nurses homes, etc.

FINDING 2: FATALITY RATES PER PERSON IN SOME TYPES OF HMOS
ARE MUCH HIGHER THAN COMPARABLE SINGLE OCCUPANCY
DWELLINGS.

The fatality rates in some of categories of HMOs are much higher than for comparable
types of occupants in single occupancy dwellings. This is apparent for:

®  Bedsits.
® Elderly persons in purpose built HMOs.

However, the fatality rates in some types of HMO are similar to those for similar
populations in comparable single occupancy dwellings. This is apparent for:

®  Houses converted to self-contained flats;
e Hostels;

®  Shared houses;

® Households with lodgers.

It should be noted that fatality rates in converted flats and hostels are comparable to those
in purpose built flats. However fatality rates in purpose built flats are much higher than the
rate in single occupancy houses. Thus, it appears that fatality rates in flats, both converted
and purpose built, are uniformly higher than the fatality rates in houses. Given that the
demographic profile of these occupancies are broadly similar, it is possible that the interior
design of flats contributes to a higher fire risk. For example, features such as a higher
density of occupation (fewer rooms per person), smaller volume to be filled by smoke and
shorter distances for smoke to travel to reach occupants may create a greater fire risk to
occupants in flats compared to houses.
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2.1.10 The fatality rates in shared houses and households with lodgers are very close to those in

2.1.11

2.1.12

2.1.13

2.2.1

2.2.2

single occupancy houses.

FINDING 3: FATALITY RATES PER PERSON IN HMOS OF 3 OR MORE
STOREYS ARE MUCH HIGHER THAN FOR HMOS OF LESS THAN 3
STOREYS.

The fatality rate per person in HMOs of 3 or more storeys is about 4 times higher than the
rate in HMOs of less than 3 storeys. The impact of number of storeys is more marked in
certain types of HMOs. In particular:

1. The fatality rate in converted flats of 3 or more storeys is over 5 times greater than the
rate amongst converted flats in houses of less than 3 storeys.

2. The fatality rate in bedsits of 3 or more storeys is over 4 times greater than the rate
amongst bedsits of under 3 storeys.

In contrast:

3. The fatality rate in households with lodgers in houses of 3 or more storeys is only 30%
higher than for houses of 1 or 2 storeys, and:

4. The fatality rates in shared houses of 3 or more storeys are just under double those for
shared houses of 1 or 2 storeys.

When the number of storeys are taken into account, the rates of death in certain HMOs of
3 or more storeys are much higher than those in comparable single occupancy dwellings.
For example, the rate of death in bedsits of 3 or more storeys is 17 times higher than the
rate amongst adults in single occupancy houses.

It is not possible to quote fatality rates per HMO building of 3 or more storeys due to the
lack of information on the number of buildings of 3 or more storeys.

2.2 Benchmarks

A number of “benchmarks” using 1995 UK fire statistics have been produced for
comparison with the range of HMO occupancies. Information is provided in Appendix A
on the demographic profile of residents in each of the HMO categories ( except hostels )
and the derivation of these benchmarks. The suggested benchmarks are shown in Table
2.1. The benchmarks are matched to the different types of HMOs according to the
demographic profile of occupants and the internal design of buildings.

In Table 2.1, a rate of 1 in 140,000 (meaning 1 death per 140,000 persons per year) is a
lower rate of death than 1 in 24,000 (meaning 1 death per 24,000 persons per year).
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Benchmark

Singie 1
Occupancy

Houses

- All household

types

Single 1
Occupancy

Houses

— Adults

Single 1
Occupancy

Houses

- Elderly persons

Single 1
Occupancy

Purpose

Built Flats

- all household

types

Single 1
Occupancy

Purpose

Built Flats

- Adults

Single 1
Occupancy

Purpose

Built Flats

- Elderly persons

Single 1
Occupancy

Purpose

Built Flats

- all household types
- less than 3 storeys

Single 1
Occupancy

Purpose Built

Flats

- all household types
- more than 3 storeys

All dwellings 1
All households

Per person

in 140,000

in 309,000

in 60,000

in 64,500

in 78,600

in 48,000

in 102,000

in 44,000

in 123,000

Rate of death per year

Per building

1in 57,500

1in 180,000
(note 1)

1 in 50,000
(note 2)

11in 780

n/a

n/a

n/a

n/a

n/a

Per
accommodation
unit

1in 57,500

1in 180,000

1 in 50,000

1in 29,000

n/a

n/a

n/a

n/a

n/a

Corresponding HMO

Shared houses,
households with
lodgers,
hostels

Adults in bedsits

Elderly persons in
purpose
built HMOs.

Hostels,

All houses converted
to self contained
flats.

Adults in purpose built
HMOs.

(Adults in single
occupancy houses

used as benchmarks

for building and
accommodation units).

Alternative person
rate—

Elderly persons in
purpose built HMOs.

Houses converted to
self contained flats
of less than

3 storeys.

Houses converted to
self contained flats
of 3 or more
storeys.

All households in all
HMOs

'Note: It is assumed that there are 12 million households with adult residents in England, which with 68
deaths gives a rate of about 1 per 180,000 households. This is based on 1.75 adults per household in
England. and 21 million adults in total.

?Note: This is the rate of death per single occupancy house occupied by elderly persons, assuming
about 7 million houses and 140 death per year.




2.2.3  The match of benchmarks to HMO categories, shown in Table 2.1, is proposed on various
grounds. The population profile of shared houses and households with lodgers is similar to
the profile of single occupancy houses and the internal design is similar, i.e. shared kitchen,
no lobbies, no self-contained accommodation.

2.2.4 Bedsits are best compared with adult only single occupancy houses for two reasons. Firstly,
bedsits are predominantly occupied by single (male) adult households. Secondly, bedsits
tend to lack lobbies, with a single door from a bedsit to the common area, including
common hall, bathroom and (usually) shared kitchen. This is analogous to a single
occupancy house.

2.2.5 Houses converted to self contained flats are comparable to purpose built flats in respect of
layout and demographic profile, i.e. each flat has a lobby in form of an area between the
flat’s entry door and doors to each room of the flat. As the fatality rate varies by number of
storeys in buildings comprising purpose built flats, the respective fatality rates for flats of
under 3 and 3 or more storeys are used as benchmarks.

2.2.6  Purpose built HMOs have two different populations, namely elderly persons in care homes
and sheltered housing and young adults in halls of residence and work related
accommodation. These populations are compared with other elderly persons and young
adults respectively. However, the layout of these HMOs varies. Some comprise self-
contained accommodation and others are laid out in the style of hotels, so they are
compared with elderly and adults in purpose built flats and/or single occupancy houses.

2.2.7 The design and population profile of hostels varies but does include families, elderly, and
single adults. Also, some hostels have bedsitting rooms, others have self contained flats,
others have dormitories and others have bedrooms with communal areas. Thus, they can
be compared with either single occupancy houses or purpose built flats; the latter is likely
to be considered a more reasonable comparison.

2.2.8 Consideration has been given to whether the number of storeys should be considered in
the derivation of fatality rates in single occupancy flats and houses. It appears that whilst
per person fatality rates vary by number of storeys in purpose built flats, this is not apparent
in single occupancy houses. Therefore, a single fatality rate benchmark has been
developed for single occupancy houses regardless of the number of storeys, as shown in

Appendix A.

2.3 Rates of death per building and per
accommodation unit in HMOS

2.3.1 It is not possible to calculate benchmark fatality rates per building for purpose buile HMO
buildings of less than 3 versus 3 or more storeys due to a lack of information. In particular,
whilst the number of households in HMOs of 3 or more storeys is known, the number of
buildings of 3 or more storeys is unknown. So while, 16.5% of HMO households are in
buildings of 3 or more storeys, the number of households per building of 3 or more storeys

was not reported by the 1991 EHCS.

2.3.2 It is possible to calculate the actual rates of death per building per year and per
accommodation unit per year, as summarised in Table 2.2.

Chapter 2
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Table 2.2: Rates of death per building and per accommodation unit (per year)

HMO category Per building Per accommodation unit
{(benchmark) (benchmark)
Bedsit Houses 1in 8,850 1in 40,500
(1 in 180,000) (1 in 180,000)
Shared houses 1in 49,000 1 in 49,000
(1 in 57,500) (1 in 57,500)
Households with lodgers 1in 49,000 1in 49,000
(1 in 57,500) (1 in 57,500)
All purpose built HMOs 1in 2,300 1in 26,000
(1 in 50,000) (1 in 50,000)
Elderly persons HMOs 1in 1,300 1in 15,000
(1 in 50,000) (1 in 50,000)
Adult purpose built HMOs 1in 8,700 1in 10,000
(1 in 180,000) (1 in 180,000)
Hostels 1in 4,700 1in 40,000
(1 in 780) (1 in 29,000)
Converted flats 1in 8,000 1in 33,000
(1in 780) (1 in 29,000)
ALL HMOs 1in 13,000 1in 36,000

2.3.3 It is apparent that the rate of deaths per year in bedsit buildings, purpose built HMOs
occupied by adults and houses converted to flats are about 6 times higher than all
households in single occupancy houses. However, the rate of death per adult in bedsits is
20 times higher than adults in single occupancy houses, i.e. 1 in 8,890 versus 1 in 180,000.

2.3.4 The rate of death per hostel building is about 12 times higher than for single occupancy
houses, but the rate of fire death per accommodation unit in hostels is only marginally
lower than the rate for accommodation units in purpose built flats.

2.3.5 The rate of death per purpose built HMO for the elderly is about 21 times higher than for
(elderly households) single occupancy houses, at 1 in 1,300 versus 1 in 28,000.

2.3.6  The rates of death per shared house and per household with lodgers are only marginally
higher than for single occupancy houses.

2.3.7 The rates of death per accommodation unit in houses converted to flats are marginally
lower than the rate in purpose built flats.

2.3.8 Thus, it is reasonable to conclude that there is a much higher likelihood of a fire fatality
occurring in certain types of HMO buildings than single occupancy houses. However, care
should be taken, as the fatality rate per accommodation unit and per houschold in HMOs
is similar to the rate in purpose built flats ( except for the elderly persons HMOs ). Thus,
whilst HMO buildings have a higher rate of death per building than single occupancy
houses, the rate per accommodation unit is similar to that for purpose built flats.

2.3.9 The fatality rate per building comprising purpose built flats has also been estimated and is

shown in Table 2.2. The fatality rate in buildings comprising purpose built flats is ten times
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higher than the rate in houses converted to flats. This is in line with the much higher
number of households per building, i.e. an average of 43 flats per building versus an
average of 4 accommodation units per house converted to flats.

2.4 Rates of death per person in HMOS

Information is available regarding the number of persons who reside in HMOs of 3 or more
storeys and HMOs of less than 3 storeys. This allows rates of death per person to be
caleulated for HMOs of 3 or more storeys. This allows the effect of number of storeys to be
considered. In addition, per person rates control for the number of people occupying a
building and hence allows rates of death in HMOs to be directly compared with rates in
single occupancy houses and purpose built flats.

The fatality rates per person per HMO category are shown in Table 2.3 and Figure 2.1
along with respective benchmarks. More detailed summaries of results are given in Tables

B.1 and B.2 of Appendix B.

Table 2.3 Summary of rates of death in HMOs, England (1994 and 1995)

HMO Type No. of Storeys Rate of death per Single occupancy
year per person benchmark

Bedsits <3 1 in 85,000 1 in 309,000

3+ 1in 18,600 1 in 309,000

All 1 in 50,000 1 in 309,000
Shared Houses <3 1in 171,700 1in 140,000

3+ 1in 96,500 1in 140,000

All 1in 147,000 1in 140,000
Households with Lodgers <3 1in 140,500 1in 140,000

3+ 1 in 109,500 1in 140,000

All 1in 138,500 1 in 140,000
Purpose Built HMOs <3 1in 44,000 Depends on occupancy
(all types of occupants) 3+ 1in 10,500

All 1 in 33,000
Elderly persons All 1in 19,800 1in 48,000 or 1 in 60,000
purpose built HMOs.
Adults in purpose All 1in 123,000 1in 78,000 or 1 in 309,000
built HMOs.
Hostels All 1 in 68,000 1in 64,500
Converted Flats <3 1in 112,000 1in 102,000

3+ 1in 20,100 1 in 44,000

All 1 in 52,600 1 in 64,500
All HMOs <3 1in 104,200 —

3+ 1in 24,100 —

All 1in 62,510
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Figure 2.1: Comparison of HMO Fatality Rates with Benchmark Fatality Rates

Rate of Death (per person per year)

0.0001
0.00001
0.000001 - t +
Bedsits Shared Houses Households with Purpose Built Other Purpose Hostels Self-Contained
Lodgers HMOs for Elderly Built HMOs Converted Flats
Category of HMO

2.5.1

2.5.2

253

2.54

2.5.5

2.5.6

2.5  Rates of death per person for each HMO
category

Taking all HMOs as a whole, as shown in Table 2.3, the rate of death per person per year
amongst HMO occupants is approximately the same as the rate amongst occupants of
purpose built flats but about 2.3 times higher than the rate amongst all households in
single occupancy houses. However, a closer comparison of each HMO category against
respective benchmarks reveals a number of important findings.

The rates of death amongst occupants of shared houses and households with lodgers are
approximately the same as those for single occupancy houses.

The rates of death amongst occupants of bedsits and houses converted to self-contained
flats are respectively 6 and 2.6 times higher than the benchmark rates of death in single
occupancy houses but only marginally higher than the rate for purpose built flats.

The rate of death for elderly persons in purpose built HMOs, such as sheltered
accommodation and care houses, is 2.5 to 3 times higher than the comparable rate in
single occupancy dwellings.

The rate of death amongst adults in purpose built HMOs, such as halls of residence and
nurses accommodation, is 2.5 times that for adults in single occupancy houses but is less
than that for adults in purpose built flats. _Care should be taken in interpreting this finding
as it is based on only two deaths in the two year period.

The rate of death in hostels, including hotels and guest houses used as hostels, is twice the
rate for single occupancy houses but slightly less than the rate for purpose built flats.
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2.6 Rates of death per person according to
number of storeys

2.6.1 Figure 2.2 provides detail of the fatality rates per person for people in HMOs of less than 3
and 3 or more storeys. Also, as illustrated in Table 2.4, taking all HMOs as a whole, whilst
only 16.5% of HMO households are in buildings of 3 or more storeys, 52% of deaths are in
HMOs of 3 or more storeys.

Table 2.4: Proportions of HMOs occupants and fire deaths in HMOs of under 3 versus 3
or more storeys

Population Fire Deaths

Over 3 Storey 16% 52%

Under 3 Storey 84% 48%

2.6.2  The effect of number of storeys is apparent for each HMO category (except hostels for
which we lack information). However, the effect is more pronounced in some types of

HMOs than others.

2.6.3 Rates of death in bedsits of 3 or more storeys are 17 times higher than for adults in single
occupancy houses. Rates of death in houses converted to self-contained flats of 3 storeys or
more are double those of purpose built flats of 3 or more storeys.

2.6.4 The rates of death per person in shared houses and households with lodgers of 3 or more
storeys are 50% higher than those in single occupancy houses.

2.6.5 The rates of death per person amongst persons in purpose built HMOs (almost entirely
elderly persons) of 3 or more storeys are at least 5 times higher than for elderly persons in
single occupancy houses and purpose built flats.

Figure 2.2: Comparison of HMO Fatality Rates by Storey with Benchmark Fatality Rates
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CHAPTER 3
Risk factors

3.1 Overview of risk factors

The casc studies and statistical analysis of fatal fires indicate a common set of factors
which influence the risk to life from fire in all types of HMOs. However, the way in which
these factors currently operate varies between types of HMOs due to variations in
occupancy, structure and size of buildings.

Risk is a product of:
® the likelihood of a rapidly developing or otherwise life threatening fire occurring,

® the extent to which the fire and associated products of combustion are confined to the
area of origin or otherwise suppressed,;

® the ability of persons to escape prior to the fire, before associated products of
combustion develop to a life threatening scale, and/or before escape routes are

obstructed by fire and/or smoke;

® the numbers of persons at risk, with a greater likclihood of persons being trapped (if all
other things are equal) where larger numbers of persons are present in affected areas.

These factors can be further sub-divided and related to features of buildings, its contents
and occupants.

LIKELIHOOD OF A SERIOUS FIRE OCCURRING

The likelihood of a serious fire is influenced by the potential for ignition sources to come
into contact with a flammable or highly flammable material and the application of fire
fighting media ( e.g. fire blankets ) at an early stage of fire development. The likelihood of

an ignition source being present in a HMO is influenced by:

®  the number of occupants, - with higher likelihood of a fire in buildings with more
occupants;

® behaviour of occupants, ( ¢.g. smoking, alcohol habits and the degree of supervision of
ignition sources such as heaters and cookers );

® mental and physical capacity of occupants, - ( e.g. mentally impaired persons failing to
handle smokers’ materials safely or depressed persons deliberately igniting fires );

®* maintenance of electrical appliances, - ( e.g. electric blankets and cabling );

® nature of occupancy and whether it is a particular target of arson.
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The likelihood of combustible material being present in or around the area of fire origin,
and hence influencing whether or not the fire will be serious, is influenced by:

o level of unmodified ( i.e. not resistant to ignition by a single match or cigarette) foam
filled furniture, bedding and covers present;

e flammability of clothing, - ( ¢.g. nylon attire );

®  housekeeping, - ( e.g. allowing paper and clothing to accumulate );

¢ flammability of surfaces in area of heat sources, -( e.g. wall surfaces around cookers );

e location of appliances, - ( e.g. placing fans above beds or heaters near to beds );

e cause of fire, - particularly the use of accelerants in deliberate fires.

Thus, HMOs with high levels of flammable materials and persons prone to unsafe use of

smokers’ materials or other ignition sources are at particular risk of experiencing a rapidly

developing and highly toxic fire. This situation is common in bedsits.

The likelihood of early extinction depends on the availability and application of fire

fighting media. Extinguishers and fire blankets were rarely available or used in case study

fires, but the application of water and/or restriction of oxygen supply to the fire is a factor.

DEGREE OF CONTAINMENT

The degree of containment of HMO fires is influenced by the fire rating of the

accommodation units and common areas, the proximity of people to the area of fire origin,

and the actions of occupants, including:

e Number of barriers and volume of space betwecn one occupied area and another (i.e.
do people reside in the area of fire origin, is there a hallway between rooms or does
one living area open directly into the next).

e  Number of barriers (i.e. doors) separating accommodation units from common areas.

e Extent to which doors restrict passage of smoke and fire (e.g. fire rating, closed vs.
open, smoke leakage performance). This is also influenced by the actions of occupants,
such as maintenance of seals and/or passage of occupants through doors during

evacuation of a building.

® Degree of horizontal compartmentation of corridors (and whether bedrooms are
separated from high risk areas such as lounges and kitchens by fire doors).

e Degree of vertical compartmentation of stairways and floors (i.e. are there voids by
which fire or smoke can pass between floors, and are stairs compartmented at each

level by lobbies).

*  Flammability of surface linings in rooms and common areas.
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Thus, HMOs such as bedsits, which rely on a single door to contain fire and smoke and
have flammable surface linings pose a higher risk.

ABILITY OF PERSONS TO ESCAPE

The ability of persons to escape is influenced by their physical and mental capacity and
state at time of fire, their proximity to the fire, and the availability of a safe escape route.
Clearly, the degree of fire and smoke containment will play a role here in restricting the
spread of smoke into escape routes. However, it is also possible to highlight the role of:

® number of escape routes (and their degree of fire and smoke protection);
® degree of protection on the access to escape routes from occupied areas;

® number of storeys - with escape via windows more difficult above the first and second
storeys.

However, it is also apparent that the ability of persons to react to a fire at all, let alone
attempt escape, is influenced by their physical and mental capacity.

®  Children, clderly, infirm, mentally impaired or psychologically distressed are all at risk
of being unable to react cffectively or attempt escape without assistance.

® Persons particularly likely to be under the influence of alcohol or drugs (including
medication), are also at risk of being unable to react effectively or attempt escape
without assistance.

In these cases, the ability of persons to escape will be influenced by the speed with which
the alarm is raised and/or assistance is rendered, (i.e. is assistance rendered prior to fire
and smoke overcoming persons with restricted mobility?).

The familiarity of persons with the layout of the building did not appear to have a
significant impact on evacuation, especially in 2 storey single staircase HMOs.

In the event of failure to escape and failure to control the spread of fire and smoke into
common areas, the survival of occupants is then dependent on the speed fire or smoke
enters areas in which they are sheltering or trapped. Protection is then required against
ingress of fire or smoke until assistance can be rendered, or the fire and smoke threat
removed.

In addition, the time of fire discovery interacts with all of these factors. A fire must be
discovered in time to allow escape prior to conditions in the escape route or area of
occupation becoming untenable. As the speed with which persons can escape varies, so
does the degree of protection and urgency of detection. Earlier detection and greater
protection are required for more vulnerable persons, larger buildings and more highly
occupied buildings. Thus, there is an interaction between means of detection, nature and
density of occupancy, degree of protection and building size.

Overlaying these factors is the influence of management and occupants’ actions,
particularly:
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® the extent to which fire precautions operate as intended (or they are rendered
ineffective by management or occupants’ actions such as wedging of fire doors, locking
doors to secondary escape routes and vandalism of fire alarms);

® the extent to which well intentioned, but ultimately inappropriate, responses to fire
exacerbate the situation (such as opening doors from which smoke is emanating before
raising the alert to other persons, failing to shut a door after escaping from a room on
fire and kicking doors down in rescue attempts);

® negative learning, particularly learning to ignore alarms due to history of false alarms,
e fire drills (or lack of drills);
® inspection, maintenance and testing of fire precautions and equipment.

The level of enforcement is a consideration here along with the behaviour of the manager.
The availability of fire safety advice influences the uptake of fire precautions amongst
“responsible management”, whilst the degree to which fire safety regulations can be
enforced and policed influences the uptake of precautions amongst “unreceptive
management’.

Also, it is suggested that the extent to which fire precautions are perceived by occupants as
frustrating other wishes, (such as ventilation of rooms and ease of movement through
doorways), is an important influence on the likelihood of precautions operating as
intended.

Finally, the number of persons present at the time of the fire influences the likelihood of a
multiple fatality fire, in combination with the level of containment and ability of persons to
escape. Buildings that do not have self-contained accommodation units and/or safe means
of escape and are occupied by large numbers of persons pose a higher risk of multiple

fatality fires than other buildings, especially where occupant mobility is low.

Thus, taking all these points together, the research completed here indicates that the
following factors influence risk in HMOs:

e Number of storeys - with HMOs of 3 or more storeys presenting a much higher risk.

® Degree of self-containment of accommodation units - varying from self-contained
flats with fire rated lobbies to shared houses with normal open stairs between floors.

*  Separation between room or area of fire origin and location of occupants, including air
volume and layout of accommodation units - varying from minimal separation in case

of fires in bedsits to relatively more separation in case of 2 storey houses.

®  Occupant dependency and vulnerability - such as elderly persons unable to escape
unassisted and particularly susceptible to effects of smoke.

¢ Nature of occupancy - such as bail hostels for arsonists versus student houses.
®  Number and density of occupants.

e Number of escape routes and their fire rating.

Chapter 3
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322
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®  Type and location of fire and smoke detection.

®  Degree of firc and smoke containment of access to escape routes, e.g. fire rating of
corridors leading to stairs and lobby access to stairs.

®  Awvailability and application of fire fighting media, such as water extinguishers.

®  Quality of management (if any).

3.2 Characterisation of risk factors per HMO
category

The way in which these factors come together and operate varies across types of HMOs
and different occupancies. This is summarised in Table 3.1, along with a risk rating and
suggested areas for risk reduction. A detailed review of these factors is given in Appendix
C. It must be recognised that risk does vary between individual buildings within each of
the categories of HMOs presented in Table 3.1. However the tabulated overviews are
considered to be a reasonable characterisation of the risk factors. Whilst the findings have
been linked to the six DETR categories, four of these categories have been re-mixed as
follows:

SHARED HOUSES (CATEGORY Il) AND HOUSEHOLDS WITH LODGERS
(CATEGORY IlI)

These categories have been sub-divided, in terms of fire risk, into:

®  Shared houses with high risk occupancies - 3 or more storeys.

®  Other shared houses and households with lodgers.

PURPOSE BUILT HMOS (CATEGORY IV) AND HOSTELS ETC
(CATEGORY V)

These categories have been sub-divided, in terms of fire risk, into:

® High risk occupancies with (mostly) self contained accommodation units - (e.g.
sheltered flats with common areas, or hostels for families incorporating self contained

flats).

® High risk occupancies without self contained accommodation units - (e.g. hostels and
care homes for elderly laid out with bedrooms located off common corridors).

® Low risk occupancies without self contained accommodation units - (e.g. hostels for
single men).

No examples of low risk occupancies comprising self contained flats could be identified
amongst category (iv) and (v) HMOs.
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334

3.3.5

3.3.6

3.3.7

3.3  Owverview of statistical review of risk factors

Statistical information is provided in section 3.4 to indicate, as far as the statistical data
allows, more detail of the factors contributing to fire risk.

The main factors contributing to the risk of death from fire in HMOs appear, from the
statistical analysis, to include:

® The number of persons in the accommodation unit and/or the building.

® The age and physical/mental state of occupants - i.e. older persons and those with
physical and/or mental impairment are at greater risk.

®  The number of storeys - 52% of deaths in HMOs occur in HMOs of 3 or more storeys,
although only 16% of HMO households are in HMOs of 3 or more storeys. This
cannot be attributed to larger households in larger HMOs, as the EHCS indicates that
household size varies little between HMO of less than 3 and 3 or more storeys.

® The precautions against the spread of fire and smoke both within the accommodation
unit and between accommodation units.

®  The state of repair of the HMO, particularly fire precautions.

[t is essential to recognise that the way in which the risk factors appear to influence risk
varies greatly between the categories of HMO.

The vast majority of fire deaths in purpose built HMOs and hostels involve elderly persons,
many of whom are impaired, smoking and dying in the room of origin. Thus, the high
fatality rates amongst elderly persons in purpose built HMOs and hostels appear to be an
age and impairment related phenomenon. Fire and smoke spread beyond the room of
origin did not appear, from the statistical results, to be a major factor. Clearly, this may be
due to the beneficial effect of fire precautions, such as fire doors, in such HMOs.

Over 40% of fire deaths in bedsits and households with lodgers and 33% of fire deaths in
shared houses are on the floor above the floor of fire origin. This indicates that the (lack
of) control of fire and products of combustion, as well as the protection afforded the escape
route, remain significant factors for these types of HMOs.

Fatalities in houses converted to self-contained flats are mostly in the room or floor (flat)
of origin, with only 4.5% of fire deaths (1 fire in 2 years) on the floor above the floor of
origin. This indicates that the provision of fire rated lobbies and other fire precautions are
mitigating the spread of fire and smoke between flats.

Whilst the vast majority of hostels and purpose built HMOs had smoke detection, less
than 25% of other HMOs had smoke detection. Also, bedsits of 3 or more storeys are
much less likely to have fire detection and much more likely to be in a poor state of repair
with unsatisfactory fire precautions.

|
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338

339

3.3.10

3.3.11

Purpose built HMOs and hostels had high average levels of occupancy at 36 and 16
persons respectively. Whilst other HMOs tended to have no more the 4 persons per
premise (or flat in case of self-contained flats), some had higher levels of occupation. This
may explain the higher rates of fire death per building in these HMOs compared to other
types of dwellings.

As regards the number of storeys, it is important to note that “height” of HMOs impacts
risk in different ways across the types of HMO:s. In the case of bedsits, shared houses and
households with lodgers, the higher fatality rates in HMOs of 3 or more storeys appears
related to:

®  The greater risk of fire and smoke spread into common areas, and the associated risk
of the normal escape route being obstructed. This is particularly true for bedsits.

e Difficultics in escaping from upper floors in higher buildings when the normal exit
route is blocked. It is difficult to make an escape through a window above the second
floor.

® The occupancy of higher HMOs. They are more likely to be occupied by younger
persons.

¢ The poorer state of repair and management of higher HMOs.

The risk of fire spread between floors in houses converted to flats does not appear to be a
significant factor, probably due to compartmentation offered by fire doors and lobbies. Care
must be exercised in interpreting this finding, as the low risk of fire spread in converted
flats is dependant on provision of lobbies and fire doors and should not be taken to
indicate an inherent absence of fire spread risk. This is supported by the examination of
case studies outside of the years 1994-95, as discussed in Appendix C of this report. [t
appears that in the case of converted flats, the higher fatality rates in taller converted flats
are related to the height of the building alone, as taller converted flat HMOs are not
reported to have a higher rate of defects or a different population. The key factor appears
to be, it is more difficult to escape from flats in buildings of 3 or more storeys than from
flats in buildings of under 3 storeys.

There are more deaths in HMOs of 3 or more storeys than would be the case if the number
of deaths was in proportion to the number of residents. However there appears to be a
similar number of fatalities occurring outside the room of origin in bedsits, shared houses
and houscholds with lodgers - for both larger and smaller HMQOs. Thus, whilst the rate of
fire death is higher in larger HMOs, the restriction to less than 3 storeys (in the case of
bedsits, shared houses and lodgings) does not eliminate the risk of death outside the room
of origin or on the upper floor. Indeed, the number of deaths outside room of origin is
higher in smaller houses converted to self-contained flats than for those of 3 or more
storeys. In contrast, few deaths occur outside the room of origin for all sizes of purpose
built HMOs and hostels. This suggests that it is the design of the premise, rather than the
size of the premise, which determines the chance of deaths outside the room of origin.
Larger bedsits and larger shared houses having larger number of people at risk than smaller
ones, so more fatalities.
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3.4  Detailed review of statistical information
on risk factors

3.4.1 Information is provided on:

®  The location of fatalities, i.e. in the room of fire origin versus elsewhere on the floor of
origin vs. on the floor above the floor of origin. This information provides an
indication of the extent that additional fire precautions and/or improved means of
escape are required to prevent the spread of fire and smoke between floors and/or aid
escape.

® The demographic profile of fatalities and the cause of fires, such as smoking.

®  The state of fire precautions in HMOs, as reported by the 1991 EHCS.

NUMBER OF PEOPLE PRESENT AT TIME OF THE FIRE

3.4.2 The variations in fatality rates can be attributed, in part, to the higher level of occupation
of HMOs than in single occupancy houses. For example, whilst single occupancy houses
have, on average, 2.5 persons, bedsit buildings have 5.7 persons on average, i.e. 2.3 times
more persons per bedsit building. In addition, the number of persons present at the time of
fatal fires tends to be greater than the average number of occupants in HMO:s.

Table 3.2: Average Number of Persons per Household

HMO Type Number of Storeys

<3 3 or more
Shared house 3.16 3.38
Household with lodgers 29 3.7
Converted flats 1.7 1.74

3.4.3 Thus, whilst 3 or more storey shared houses have, on average 3.38 residents, there are 7.3
persons present at the time of reported fires. This suggests that HMOs in which fatal fires
are reported tend to have a higher than average number of occupants, or fires are more

likely to happen when more people are present.

3.4.4 However, the higher level of occupation does not entirely account for the still higher rate

of death.
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Table 3.3: Average number of persons present in the building at time of fire.

Type of dwelling Less than 3 storeys 3 or more storeys
Bedsits 2.8 6.2
Shared houses 35 7.3
Households with lodgers 2.2 7
Purpose built HMOs 36.5 31.25
Hostels — 18.4
Houses converted to flats 2.45 4.7
Purpose built flats 3.96 56
Single occupancy houses 1.1 (1 storey) 3.3

1.8 (2 storey)
Note: 'The average number of persons present in purpose built flats is increased by a few reports of fire
in high rise tower blocks.

3.4.5 The number of persons present at the time of fire per storey of houses converted to flats
and purpose built flats are given in Table 3.4.

Table 3.4: Average Number of Persons Per Storey in Flats

Under 3 storeys 3 or more storeys

Converted flats 1.2 1.43

Purpose built flats 2 9

CONTROL OF FIRE AND SMOKE

3.4.6 The analysis of the location of fatalities relative to the fire, shown in Table 3.5 and Figure
3.1, indicates great variation in the way height influences fire risk between the HMO
categories.

3.4.7 In the casc of bedsits, over 40% of the deaths are on the floor above the fire origin. Thus,
it would appear that height is a factor in that persons are being fatally injured by fires
originating on lower floors. However it should be noted that this is also apparent for bedsit
buildings of less than 3 storeys. The difference in fatality rates between bedsits of 3 or more
versus under 3 storeys is probably due to difficulties in escaping through windows from
upper floors, higher occupancy levels in larger bedsit buildings and their poorer state of
repair.

3.4.8 A similar but less pronounced finding is apparent for shared houses and households with
lodgers, where 33% and 43% respectively of deaths are above the floor of fire origin. This
is higher than for fire deaths in two storey single occupancy houses. Again, deaths occur
on upper floors of shared houses and households with lodgers which comprise less than 3
storeys. Suggesting that the risk of a fatality due to fire and smoke spread from the ground
floor, is still present.
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3.4.9 Thus, it appears that persons are at higher risk in bedsits of 3 or more storeys which lack
effective controls against the spread of fire and smoke into common areas. As the number
of storeys increases so does the risk of entrapment. This is further supported by an analysis
of the number of rescues with fire brigade assistance in English dwellings (all flats and
houses) according to the number of storeys, shown in Table 3.6. It would appear that 50%
of rescues are from buildings of 3 or more storeys despite only 16% of the population
residing in buildings of 3 or more storeys.

Table 3.6 Assessment of rescues with brigade assistance by number of storeys in (all) i
dwellings (England, 1995) ‘

Number of Number of fires % of fires with % of households Average age of
storeys in with rescues rescues in England casualties
building involving fire involving fire
brigade brigade
assistance assistance
1 123 4.40 10 66
2 1301 46.50 73 41
3 760 27.00 11 35
4 276 9.90 3 38
5 or more 341 12.20 2 60
Total 2801 100 100 —_

3.4.10 However, this finding is not apparent for hostels, purpose built HMOs and houses
converted to self-contained flats. In these cases, the vast majority of deaths, (in the 1994-
1995 sample period), occur in the room of origin or on the floor of origin. Indeed, over
80% of deaths in hostels and purpose built HMOs are in the room of origin.

Figure 3.1: Location of Fatalities in Fires in HMOs

Bedsits <3 Bedsits 3+ Shared Shared  Lodgers Lodgers All Purpose  All Purpose Hostels Hostels Self- Self-

100%

80% T

60%

40%

20%

0%

houses <3 houses 3+ <3 3+ Buit HMOs Built HMOs <3 contained  contained
<3 3+ Flat<3  Flat3+

@ In room of origin - O Floor of Origin O Above Floor of Origin - B Elsewhere

HMO Type
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3.4.11 In considering these findings, it cannot be assumed that they indicate there is no inherent |

risk of fire and smoke spread between floors or into the MoE, in hostels, converted flats
and purpose built HMOs. Rathert, it is probably more appropriate to assume that the rarity
of deaths on floors above the floor of origin in these types of HMOs, is due to the
protection rendered by existing fire precautions, such as lobbies and fire doors in hallways
and corridors. In contrast, the risk posed by fire and smoke spread between floors in
bedsits, shared houses and households with lodgers can probably be attributed to the lack
of lobbies, i.e. bedsits open directly onto a single escape route. Thus, there are fewer
barriers to smoke egress from the room of origin into the MoE, and from the MoE into
other occupied areas. Thus, it is likely that improvements to the common means of escape
would reduce the fatality rates in bedsits, shared houses and households with lodgers.

3.4.12 Nonetheless, the rate of death in houses converted to self-contained flats of 3 or more

3.4.13

3.4.14

3.4.15

3.4.16

storeys is much higher than for 2 storey converted flat buildings. DETR statistics regarding
the state of fire precautions in HMOs indicates that there is a much poorer state of repair
in higher bedsits, but not in converted flats. It would appear reasonable to suppose that
the higher rate of death in taller houses converted to flats is due to factors other than the
state of common areas or MoE from upper floors. In particular, it may simply be that
persons cannot safely escape from flats on upper floors when the normal exit from the flat
is compromised by fire or smoke.

Thus, improvements to the common means of escape, in the event of a fire on lower floors,
are unlikely to reduce fatality rate in converted flats. However, improvements to the
control of fire or smoke within the flat, and/or provision of alternative means of escape
from the flat may be of value.

This conclusion is supported by the finding that fatality rates in both converted flats and
purpose built flats are much higher than those in single occupancy houses, despite all three
occupancies having similar demographic profiles. This suggests that certain attributes of
“flats” give rise to a higher fire risk. It is possible, as elaborated by the case studies, that
the higher density of occupation, smaller internal air volume and shorter internal distances
in flats with all doors opening onto the only escape route means that the survival times in
flats are less. In other words smoke has less volume to “fill up” and shorter distances to
travel to reach occupants.

DEMOGRAPHIC PROFILE OF OCCUPANTS

Further insights are given by consideration of the causes of fatal fires and the demographic
profile of fatalities. In particular, the vast majority of fatalities in purpose built HMOs were
elderly persons involved in fires caused by smoking i.e. cigarettes and/or smoking materials.
These smoking related fires tend to involve ignition of the victims clothing, bedding or seat
covers. In contrast, deliberate fires account for a significant proportion of bedsit and
hostel fatalities. The causes of fatal fires in other types of HMOs are fairly similar to those
in single occupancy dwellings.

Finally, it is pertinent to note that a high proportion of fatalities were impaired in some
way. This is particularly true for elderly persons in purpose built HMOs, and hostels as
shown in Table 3.7. More detailed analysis of the demographic profile of casualties and

causes of fires are shown in Table 3.8 and figure 3.2, with demographic profiles of HMOs in
Appendix B.
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Table 3.7: Summary of state of casualties

HMO Type % of Fatalities % under the

with physical or influence of
mental impairment’ alcohol or drugs

Bedsits 4 20

Shared Houses 0 11

Households with Lodgers 37.5 25

Elderly Persons Purpose Built HMOs 100 8

Other Purpose Built HMOs 0 0

Hostels 57 14

Converted Flats 42 8

All 37 14

'Note: Physical and mental impairment refers to conditions such as learning difficulties and senility and

exclude impairment due to alcohol or drugs.

3.4.17 These figures should be treated with some caution as the detailed fire investigation reports
were not available for all cases. The condition of casualties prior to the fire is not always
recorded on the less detailed FDR1s. Nonetheless, it is pertinent to note that up to 50% of
victims were impaired in some way, including 100% of elderly fatalities in purpose built
HMOs. These people were classed as impaired by virtue of a disability, such as senility,
rather than by virtue of their age alone. This suggests that the vulnerability of persons is a
significant factor for a number of HMO occupancies, including converted flats.
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Figure 3.2 Demographic profile of casualties
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3.4.18

3.4.19

FIRE PRECAUTIONS

The provision of fire precautions varied between types of HMOs in which fire deaths were
reported, and varies according to the number of storeys in some types of HMOs. Only 31
out of 115 HMOs with fire deaths had a smoke detector in the area affected by the fire.
The installation of detectors varied from 100% in hostels to 19% in bedsits as shown in
Appendix B. In total, only 21% of all HMOs had operable smoke detectors in the area
affected by the fire.

Some example findings regarding fire precautions from the 1991 EHCS for HMOs are
given below in Table 3.9, with more detailed data in Appendix B. As indicated by the 1991
EHCS findings, it is possible that the state of repair of bedsits, also contributes to the
higher fatality rates in bedsit buildings of 3 or more storeys. In other words bedsits of 3 or
more storeys may also tend to be in a poorer state of repair and lack fire detection.
However, this is not apparent for higher converted flats, where there was a higher reported
rate of detector provision.

Table 3.9: State of fire precautions in HMOs by number of storeys

HMO Type No. of Storeys % With % with % with
Detection alternative MoE  unsatisfactory
State of Repair
of Fire
Precautions
Bedsits <3 100 67 0
3+ 38 38 13
Converted Flats <3 5 28 6.5
3+ 17 20 4
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CHAPTER 4

Qualifying criteria for statutory
duties, registration &
consultation

4.1  Qualifying criteria for statutory duties,
consultation and model registration schemes

This section summarises the implications of the analysis of fatality rates and HMO fire case
studies that the criteria used to designate HMQOs for statutory duties, registration and
consultation with fire authorities.

The Housing (Fire Safety in Houses in Multiple Occupation) Order 1997 places a duty on
local authorities to take enforcement action to secure improvements to sub-standard fire
safety precautions in houses which:

® comprise at least 3 storeys, and

® and are occupied by more than 2 households and 5 or more persons at least 3 of which
are not members of the responsible person’s household or the responsible person.

Local authority housing, housing registered as a children’s homes, a Registered Home,
health service homes, university or other higher education institution accommodation, any
house consisting entirely of self-contained flats created in accordance with 1985 Building
Regulations or with one third of flats let on long leases and any house with a valid fire
certificate - are all excluded on the grounds that the fire safety of these premises is already
controlled by other regulatory regimes.

The criteria, as laid out in DoE Circular 3/97, that determine which houses are designated
for the purpose of registration are the same as those of the 1997 Housing Order.

The Housing In Multiple Occupation Draft Approved Code of Practice (ACOP), as of 6th
June 1997, indicates that local authorities should agree consultation procedures with
respective fire authorities, and the procedures should reflect the relative risk associated
with different categories of premises. Local housing authorities are advised to classify
premises into 3 broad categories, namely:

1. High fire risk premises - agreement to be reached on when to seek help to survey
premises and whether there should be joint visits.

2. Other premises covered by the legal obligation to consult - agree procedures to take
account of local circumstances
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4.2.1

4.2.2

4.2.3

4.2.4

4.2.5

4.2.6

4.2.1

3. Premises where there is no legal obligation to consult - periodic meetings to discuss
and review standards.

4.2 Comparison of proposed legislation with
study results

The findings of this study offer support to much of the existing criteria and proposed
legislation, but also raise a number of new issues.

SUPPORTING FINDINGS

The quality of fire safety management is an important risk factor which can be influenced
by inspection activities. This provides support for controlling the “fitness of persons” to act
as responsible managers.

HMO:s of 3 or more storeys pose a relatively high risk and hence warrant priority for
purposes of registration and enforcement of statutory duties.

The numbers of occupants influence the risk. Accordingly it is valid to distinguish
between HMOs, for enforcement purposes, on the basis of level of occupation. However,
the degree of risk associated with occupants is a function of the type of occupant as well as
the number of occupants. A smaller number of high risk occupants may pose an equal risk
to a large number of low risk occupants.

The internal design of HMOs, particularly the degree of fire and smoke containment
afforded in the accommodation units, significantly influences the likelihood of fires in
accommodation units or common areas posing a significant risk to persons in other parts of
the building. Buildings which incorporate features such as fire rated lobbies, fire rated
escape routes, alternative escape routes from 4th or higher storeys tend to pose a lower risk
of fire spread beyond the area of fire origin. Providing management or occupant actions do
not compromise the effectiveness of such precautions. The case studies suggest that these
precautions (when provided) do usually operate effectively in houses converted to self-
contained flats. Thus, flats which comply with 1985 Building Regulations should present a
lower risk of inter-flat fire spread. However, the risk of death amongst persons in the flat of
fire origin is high, probably due to limited physical separation within flats.

ADDITIONAL FACTORS

The higher risk in 3 storey shared houses, relative to single occupancy 3 storey houses is
probably due to higher level of occupation. Hence, it is possible that 3 storey shared
houses with a low level of occupation, no vulnerable occupants or other special risks may
pose no greater risk than single occupancy 3 storey house.

HMOs which provide accommodation for highly vulnerable persons or persons at
particular risk of experiencing a fire also present a relatively high risk. This is regardless of
the number of storeys and whether the building is purpose built for this occupancy or not.
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This is in part due to the need to assure high standards of fire safety management for the
fire precautions to be effective. In addition this is because a very high level of protection is
required to compensate for the high vulnerability of certain occupants.

A number of fires occurred in university halls of residence, houses owned by local
authorities, hotels operating as hostels and registered homes, including those with valid
fire certificates. The factors and circumstances surrounding these fires are broadly
comparable with those surrounding fires in other hostels and purpose buile HMOs. This
highlights the need to ensure that the regulation of these properties is adequate, despite
their from HMO fire legislation.

The risk of fire or smoke spread persists in houses converted to self-contained flats which
do not incorporate features such as fire rated lift shafts, fire rated escape routes, and
alternative escape routes from 4th or higher storeys. Also, flats which require occupants to
exit from one living area through a second living area, such as from a lounge via a kitchen,
pose a higher risk, as do flats which lack hallways between living areas such as lounges and
kitchens.

The study was unable to consider the impact of tenure on fire risk due to a lack of
information.

Thus, whilst the study does lend broad support to the criteria contained within the 1997
Order and registration scheme, it is indicated that:

® certain 2 storey buildings also present a high risk, including 2 storey bedsits and
houses with highly dependent persons;

e certain 3 storey shared houses, namely those with small numbers of low risk
occupants, may not pose a special risk;

¢ whilst the risk of inter-flat fire spread in houses converted to self contained flats
(compliant with 1985 or 1992 Building Regulations) is low, the risk to occupants from
fires originating in their flat is relatively very high;

e certification of premises by fire authorities, ownership of HMOs by local authorities or
universities does not preclude the possibility of serious fires;

o there remains a risk of death from fire in all HMOs, although this risk varies
significantly between HMOs according to those factors identified here.

Therefore, whilst certain HMOs can be said to pose a particularly high risk and warrant
special attention, this does not infer that the risk associated with other HMO:s is negligible.
Indeed, about 40% of the deaths in 2 storey bedsits and shared houses occur on the floor
above the fire origin. This demonstrates that there remains a risk of persons being trapped
by fires originating elsewhere in the building, particularly where the building is occupied by
vulnerable persons. Also, 48% of all HMO fire deaths occur in buildings of 1 or 2 storeys.

These findings raise the question of what principles should be followed when deciding
which HMOs should be included in the statutory duties of local authorities and
registration schemes. A number of options have been raised in discussions. These options
are noted below and linked to the findings of this study.
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4.2.14 The first options include only those HMOs which pose a significantly higher risk to

4.2.15

individuals and/or a higher risk of multiple fatality fires than comparable single occupancy
dwellings. On this basis, bedsits, with 3 or more storeys and/or high risk occupants, shared
houses, houses converted to flats before 1985, as well as hostels and purpose built HMOs
with higher risk occupancies should be included. These HMOs can also be classed as
“high risk” for purpose of agreeing consultation arrangements and joint visits between local
authorities and fire authorities.

The second option is to include all HMO properties let to other persons for reasons of
profit or social need where there is a risk. It has been argued that “responsible persons”
owe a duty of care to others which demands that a higher level of safety be achieved than
the standard achieved in owner-occupied and single household premises, where the risk is
under the control of the single household. On this basis all HMO properties would be
included.

4.2.16 The third option is to include those properties in which the largest number of deaths

4.2.17

4.2.18

43.1

occut. This view has been put forward on the grounds that it offers the greatest “societal
benefit” by controlling and hopefully averting the causes of the majority of deaths. On this

basis, houses converted to flats and bedsits would be the priority areas, accounting for
about 70% of all fire deaths in HMOQOs.

In the event that it is considered appropriate to extend the scope of local authority
statutory duties and/or registration schemes to include some or all of the lower risk HMOs,
another option is to have a two tier registration system with more exhaustive requirements
for higher risk HMOs. The results of this work could be used to allocate HMOs, on the
basis of risk, to the higher or lower tier of such a registration system. This option would
retain the focus of statutory duties on special HMO risks, whilst still exerting a
proportionate level of control over lower risk HMOs. Clearly, consideration would need to
be given to what comprises an appropriate level of control for lower risk HMOs, and a
model lower tier scheme devised. Attention could be given to the accreditation schemes
operated by a number of local authorities and universities for 2 storey shared housing.
Typically these schemes rely on self-certification and occasional inspections. These
schemes could be used as examples on which to design the lower tier of a 2 tier registration
scheme.

Finally the code does not provide guidance on the need for local authorities to ensure
effective enforcement of the 1988 Furniture and Furnishings (Fire) (Safety) Regulations.
This is despite about 50% of case study fires and 50% of fatal fires involving furniture or
bedding. Therefore, the study indicates that the code should prompt agreement of
procedures for the enforcement of these regulations. This is particularly important where
the enforcement of these standards in HMOs entails co-ordination between
Environmental Health and Trading Standards officers and/or housing officers.

4.3  Proposed alternative risk categorisation of

HMOS

It is proposed to band HMOs into three broad risk categories for the purposes of
prioritising inspections, agreeing consultation arrangement with fire authorities and related
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regulatory decisions, such as registration. The categorisation is based on both the fatality
rates in HMOs and the risk of fires involving a large loss of life. Thus:

HMOs which have very high rates of death (relative to comparable single occupancy

dwellings) and a relatively high likelihood of multiple fatality fires are classed as High
Risk.

HMOs which have either a relatively high rate of death or a relatively high likelihood
of multiple fatality fires are classed as Medium Risk.

HMOs which do not present a high fatality rate or a high likelihood of multiple
fatality fires are classed as low risk.

Given that risk may vary between individual HMOs within each of these categories, a risk
assessment scheme is shown in Appendix D. This is a complimentary means of risk ranking
which allows for variations in the number and type of occupants and quality of fire safety
management.

CATEGORY 1 - HIGHEST RISK

All HMOs which do not have self contained accommodation facilities (e.g. houses
used as care homes, hostels and shared houses) for a significant number (such as over
4) of “vulnerable persons” including elderly (over 60 years of age), children under 10
years of age, mentally or physically impaired persons, mentally ill or depressed persons,
persons on medication and known substances abusers (alcoholics or drug addicts).

All houses converted to bedsits or self contained flats of 3 or more storeys.

CATEGORY 2 - MEDIUM RISK

All 3 or more storey shared houses or houses with lodgers.

All HMOs which have self contained accommodation facilities for a significant
number (over 4) of “vulnerable persons”, as defined above.

2 storey houses converted to self-contained flats or bedsits
2 storey hostels, purpose built HMOs, shared houses and houses with lodgers,

providing accommodation for 6 or more occupants none of whom are vulnerable, or 1
to 4 vulnerable occupants.

CATEGORY 3 - LOWEST RISK

HMOs with large numbers of low risk occupants, with or without self-contained
accommodation, where each floor and MoE is compartmented by lobbies - such as
halls of residence and student hostels.

2 storey hostels, purpose built HMOs, shared houses and houses with lodgers,
providing accommodation for less than 6 occupants none of whom are vulnerable.
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4.3.3  This risk categorisation is shown in the form of flow charts in Figures 4.1 to 4.3. It should
be noted that the above risk categorisation is intended to provide a starting point for the
assessment of HMOs.  Individual HMOs may fall outside of the category to which they are
assigned here, if special risk factors are present or certain fire precautions are not installed.
Therefore, a more detailed risk assessment is advocated wherever special circumstances
occur. For example, 2 storey shared houses occupied by less than 6 occupants, none of
whom are vulnerable (rated as low risk here), may indeed pose a high risk if, for example,
they were considered to be particular targets of arson.
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Figure 4.1 Households with lodgers and shared houses
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Figure 4.2 Purpose built HMO and hostels
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Figure 4.3 Converted flats and traditional HMOs/bedsits |
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5.14

CHAPTER 5
Reducing fire risk in hmos

5.1 Introduction

Before considering fire precautions for each type of HMO, the general implications of the
analysis of risk factors for the design and selection of fire precautions are discussed. This
section of the report then provides a summary of the types of fire precautions which should
be considered for the purpose of reducing the loss of life from fire in each category of
HMO. A number of considerations have been taken into account in the identification of
areas where fire safety should be improved in HMOs, including:

®  which HMOs present a much higher rate of fire death than comparable single
occupancy dwellings;

¢ which HMOs present a relatively high likelihood of fires involving large numbers of
people, especially where this involves more than one household;

® are there any unnccessary risks under the control of “responsible persons” which can
be averted?

Having identified high risk areas, possible methods of risk reduction have been identified
and evaluated. A key part of the evaluation comprises an assessment of the likely
effectiveness of one or another fire safety measure, taking into account the impact of
occupant and management actions on the reliability of fire precautions. Also, an estimate
is made of the level of risk reduction required (in terms of probability of death per year per
person) for risk to fall to the level observed in comparable single occupancy dwellings.
This estimate is used as a basis for indicating what combination of fire precautions are
required. In particular, is one additional fire precaution sufficient or is a combination of
precautions required?

Finally, as far as the data permits, an estimate is then made of the possible level of risk
reduction which may be achieved by the implementation of one or more proposals.
Clearly, it is only possible to make a gross estimate of the possible level of risk reduction, as
the effectiveness of fire precautions will only be absolutely proven once they have been
implemented. Therefore, the estimates derived here should be viewed as “best current
estimates” of the maximum possible risk reduction thought to be achievable by the
proposed measures. This is especially so with regard to proposed means of reducing the
number of serious fires, such as eliminating foam filled furniture, due to the uncertain level
of control that can be exerted over the furnishings brought into dwellings by tenants.
However, this is sufficient for the purpose of this study, which aims to determine the
minimum combination of improvements required to reduce risk levels in HMOs to the
levels experienced in comparable single occupancy dwellings.

For the purpose of identifying measures which should be considered within the HMO code
of practice and related registration schemes, attention has been focused on measures
within the control of “responsible persons” or enforcing authorities. As previously noted,
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the majority of fires are caused by the inappropriate actions of occupants. Clearly, any
initiative to reduce fire risk by means of educating people in the risks of fire could usefully
focus on the occupants of the higher risk HMOs identified in this report.

5.2 Ramifications of HMO occupancy and

management

FIRE SAFETY MANAGEMENT

Fire precautions were either absent or rendered ineffective in the majority of case studies.
This was particularly true in the case of bedsits, but was also apparent in registered homes
and hotels operating as hostels with valid fire certificates. In addition, there were a
number of occasions where fire or smoke spread through voids in inadequately converted
houses. Moreover, whilst inspections and enforcement actions did result in installation of
fire precautions which mitigated fires on a number of occasions, this was not always the
case. Faults, such as wedging of fire doors, (sometimes noted in inspections) played a role
in subsequent fires. However fire precautions installed at the direction of authorities (such
as fire doors and alarms) were subsequently vandalised, neglected or interfered with. In
addition, fire precautions were also negated by well intentioned, but ultimately misguided
actions, such as opening doors to investigate fires or rescue occupants before raising the
alarm to other occupants. This allows fire and smoke to spread into escape routes. The
action of opening doors onto fires is a particular problem as it allows air to enter the room
and thus facilitates the flaring of what was often a smouldering fire at the time of
discovery.

Also, whilst control of surface linings can reduce fire spread in common areas, the storage
of inappropriate materials such as sofas in escape routes and the use of accelerants in arson
attacks can still give rise to fires which immediately block escape routes. This again
highlights the way in which poor management or malicious actions by occupants or third
parties can give rise to serious fires in certain HMO occupancies.

These findings raise a number of points. Firstly, it demonstrates the importance of fire
safety management in either mitigating or exacerbating fires, and the benefit that may be
derived from improving standards of fire safety management. However, it also indicates
that inspection, by itself, does not prevent staff or occupants rendering fire precautions
ineffective.

This conclusion is of particular importance in the context of HMOs which lack entirely
self-contained accommodartion units (i.e. flats with fire rated lobbies), and where staff and/
or occupant action often render the first line of protection (i.e. bedroom doors) ineffective.
In many cases fire, but more usually smoke, spread rapidly into the escape route preventing
escape, and then entered occupiced rooms. This is a particular risk where persons need
assistance to evacuate, such as children and elderly. There are a number of ways of
reducing risk here:

1. Seek to reduce the number of fires and increase the reliability of fire precautions by
improving staff and occupant behaviour through enforcement, management training

Chapter 5
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2. Develop alternative types of fire precautions which are either less liable to
interference or susceptible to neglect, or more resistant to abuse.

3. Provide additional levels of protection to compensate for failure of the initial line of
defence.

The first strategy can be viewed as complimenting the latter two. The second and third
strategies 2 and 3 may be viewed as alternatives, with the possibility of trade-offs.

The finding that management often fail to maintain precautions, despite regular
inspections, also raises the question of whether a higher level of compliance and better
management could be achieved by a complementary strategy. In particular, the lack of
awareness and/or understanding of fire safety requirements could be directly addressed by
increasing the standard of management competence in this area. One option is the
introduction of mandatory fire safety management training, perhaps as part of a registration
scheme, for persons responsible for higher risk HMOs, in the same way that drivers must pass
an additional driving test to operate higher risk vehicles, such as HGVs. Such training
could cover issues such as behaviour of fires, legal duties and responsibilities of landlords,
minimum fire precautions required and sources of advice.

Similarly, methods should be sought to access and educate HMO residents, particularly in
higher risk HMOs, to complement enforcement work. Some strategies include:

®  Producing model education schemes for use by, for example, universities and health
authorities, for the education of students and employees on their fire safety “rights and
responsibilities”, basic fire safety precautions and general fire safety awareness.

¢ Dissemination of information on fire safety “rights and responsibilities” via housing
and social service and DSS officers.

* Display of information on rights and responsibilities in HMOs, such as developing an
equivalent of the Health and Safety at Work Act information notices in workplaces.

®  Organising post-fire visits in consultation with fire authorities.

As regards the focus of management and enforcement attention, in addition to seeking to
secure better maintenance of fire precautions and adherence to the current code of
practice, it is apparent that the existence of unmodified foam filled furniture and bedding
was involved in a large number of fires. This combined with a failure to control ignition
sources such as cigarettes, lead to many fires. Thus, placing greater emphasis on the
prevention of fires, particularly by seeking compliance with the 1988 Furniture and
Furnishings (Fire Safety) Regulations, should be a key part of any HMO fire safety
management initiative. This is especially important as the first item ignited was furniture
(typically unmodified foam filled sofas and chairs) or bedding in about 50% of the case
study fires. Also, greater encouragement should be given to supervision of elderly persons
who smoke cigarettes in care homes, sheltered housing and hostels. This could include the
development of “model” fire safe smoking schemes for vulnerable eldetly persons, covering
issues such as smoke detection requirements, checks on clothing and bedding, restrictions
on smoking (such as not in bed) and restriction of types of cigarettes smoked (i.e.

restricted to those brands of cigarettes which have been shown by NIST tests not to ignite
bedding if dropped).
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5.2.9 There were two other common causes of fires - unsafe use of appliances and candles etc.
and deliberate fires. As regards appliances, a significant proportion of fires were caused by
either faulty appliances or by locating appliances close to flammable materials. This
includes placing heaters too close to clothing and installing cooking appliances near to
non-fire rated surfaces, i.c. in bedsitting rooms. Again, the restriction of cookers to
purpose designed areas, better maintenance, and controlling the use of appliances should
reduce the number of fires.

5.2.10 As regards deliberate fires, it is necessary to distinguish between cases involving
unauthorised entry, such as arson attacks on women’s refuges, and cases involving
residents or authorised visitors, such as party-goers. In the former case, improved security
of premises is required to reduce the number of arson related fires. In the latter case, it is
not immediately obvious how the fire can be prevented. However, it is possible to suggest
ways of reducing the severity of such fires. In particular, deliberate fires often involve
ignition of flammable materials in common areas, such as sofas or rubbish bins.
Accordingly, the opportunity to cause serious fires and the severity of such fires can be
reduced by eliminating highly flammable materials from common areas and ensuring a high
fire rating of common areas to minimise extent of fire spread. It is pertinent to note that
the severity of a number of deliberate fires was greatly reduced by the fire resistance of
ignited items (i.e. furniture), fire resistant surfaces linings and fire doors. Thus, yet again,
consideration can be given to awarding special attention to the prevention and mitigation
of deliberate fires (most often in common areas) in those HMOs which present a special
risk due to their occupancy.

COMPENSATING FOR THE IMPACT OF INAPPROPRIATE MANAGEMENT
AND OCCUPANT ACTIONS

5.2.11 Whilst early detection does increase the likelihood of persons escaping prior to escape
routes being blocked, fire and smoke must still be restricted until occupants can either
evacuate unassisted or be rendered assistance. Where rooms open directly onto an
otherwise uncompartmented escape route, fire and/or smoke is able to spread uninhibited
up stairs or through corridors which people use to access stairs. Also, given that the ability
of persons to evacuate unassisted varies according to their physical and mental capacity,
the escape route must still be protected, regardless of the time of fire discovery, until less
able persons have escaped either unassisted or with assistance.

5.2.12 It is pertinent to note that in those care homes and hostels which lacked self-contained
accommodation where fire doors were wedged open, the spread of fire and (more usually)
smoke was usually restricted to the first fire door in the corridor and/or the first staircase
lobby reached by the smoke. These buildings also had two or more escape routes, so that
when the first was obstructed, persons could escape by an alternative route. Thus, the
provision of a second line of protection (i.e. corridor fire doors and lobbies) and alternative
escape routes did compensate to a large extent, but not completely, the wedging open or
forcing open of bedroom doors. Accordingly, one option is to require vertical and
horizontal compartmentation of escape routes in those HMOs where reliance cannot be
placed on a single fire rated door. This would also offer some additional protection in the
event of fires originating in common areas, particularly stairs and landings.

5.2.13 The protection afforded by the latter option would be limited in two respects. Firstly,
there is likely to be a limit to the extent that corridors and landings can be
compartmented. Some rooms will open onto a common space, for example there will be a
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number of bedrooms opening into sections of corridors. Thus, in the event of fire escaping
from one of these rooms, occupants of other rooms within that section of corridor may be
trapped, as occurred in a number of case studies. Secondly, vertical and horizontal
compartmentation can be rendered ineffective through poor management and/or occupant
actions. Also, it may not be practical to install additional doors in stairways, landings or
corridors of certain existing buildings.

Another option is to provide an alternative means of controlling the spread of fire and
smoke, namely domestic fast reacting sprinklers. The activation of a sprinkler, with
adequate water pressure, controls fire spread by suppressing or extinguishing the fire itself.
Moreover, as people do not interact with sprinklers on a day to day basis, in the same way
as they do with fire doors, there may be less conflict with other activities and hence a lower
likelihood of their abuse. A minimum of fire resistance is required for protecting escape
routes, particularly to restrict spread of smoke from smouldering fires which are unlikely to
activate sprinklers. However a lower standard of passive fire resistance may be needed in
those buildings where sprinklers can be relied on to restrict the size and spread of fires.

TRADE-OFFS AND LEVELS OF PROTECTION

This leads to the issue of trade-offs. A number of trade-offs are considered here, namely:
1. Fire safety management vs. fire precautions.

2. Fire resistance vs. fire detection.

3. Fire detection, fire resistance (active and passive) and number of MoE.

It is suggested that rather than thinking in terms of trade-offs, it is more appropriate to
think in terms of matching the type of fire precautions and level of protection required to
the level of fire risk, nature of the occupancy, (particularly the vulnerability of the
occupants) and the level of confidence that can be placed in proper management of
precautions by staff and occupants. Thus:

® High levels of detection and protection against fire and smoke spread are required in
HMOs with highly dependent occupants, higher buildings where escape is more
difficult, and HMOs (such as bedsits) where reliance cannot be placed on a single
method of protection - i.e. high risk HMOs.

* Lower levels of detection and protection are required in other HMOs where persons
are more likely to react properly and be able to escape swiftly - i.e. low risk HMOs.

Thus, rather than “trading off” quality of management against levels of fire precautions,
the likelihood that fire precautions will operate as intended should be taken into account
when matching precautions to a type of occupancy. Similarly, rather than “trading off”
detection against fire protection, the means of detection and protection are matched, to
the level of protection required for persons of various mobility and to the probability that
one or more fire precautions may fail.

There is perhaps greater scope and value in allowing a trade-off between active fire
suppression and passive fire containment requirements than in trading off fire detection
and passive fire resistance. This is because:
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® There are many cxamples of where occupants either have not or could not respond to
an alarm, such as children and elderly persons, and where survival depended on rescue
by the fire brigade (hence requiring a safe refuge within the house or room until
assistance can be rendered).

® There are many examples of alarms not working due to poor maintenance or abuse.

5.2.19 Unlike fire detection versus passive fire resistance, both active fire suppression and passive
fire resistance have the effect of constraining fire size, and thereby both perform the same
function.

5.2.20 The only situation where there may be a case for “trading-off” fire detection, alternative
escape routes and structural fire resistance is where a higher level of detection is required
because it is impractical to upgrade structural fire resistance in an existing building.
However, given the possibility of non-response by occupants and/or rapid fire spread into
escape routes, a lower level of fire protection should perhaps be compensated for by the
provision of additional escape routes as well as higher levels of fire detection and/or active
means of fire suppression, i.e. sprinklers.

5.2.21 The application of these principles to specific types of HMOs are elaborated below,
drawing on the case study and statistical findings, along with additional HMO specific
ideas on how to reduce risk.

5.3 Bedsits

LEVEL OF RISK REDUCTION REQUIRED

5.3.1 The level of risk in bedsits of 3 or more storeys and 2 storeys needs to be reduced by about
95% and 73% respectively for the risk to fall to the same level as that amongst adults in
single occupancy houses. In addition, bedsit fires account for a large proportion of those
fires involving a large number of rescues and/or casualties, including casualties outside of
the area of fire origin. Thus, bedsits present a high risk of multiple fatality fires as well as a
high rate of single fatality fires within accommodation units.

PROPOSED FIRE PRECAUTIONS

5.3.2 There are five areas of proposed fire precautions which are summarised below.

5.3.3 Reduce the opportunity for ignition sources to come into contact with highly combustible and toxic
materials. A reduction in the number of fires would reduce numbers of fire deaths in both

the room of origin, and elsewhere in bedsit buildings The detailed proposals include:

® Reducing the amount of unmodified foam filled furniture, covers and bedding
materials in bedsits.

¢  Educating smokers in the fire risks of careless handling of smokers materials,
particularly when under the influence of alcohol.
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® Educarting bedsit residents in fire risks associated with misuse of electrical and other
heat producing appliances, and poor housekeeping

* Controlling location of cookers and the flammability of surrounding surface linings.
Reduce the rate and extent of spread of fire and products of combustion, particularly spread into

stairs and thence into other bedsits. These measures should reduce the fire risk to persons
outside the room of origin in bedsits and include:

Reducing the volume of smoke and toxicity of gases generated, again by reducing
amount of unmodified foam filled furniture in bedsits.

® Improving the ‘containment’ of bedsits offered by doors - such as having properly
fitting doors with limited smoke seepage, self-closures and fire resistance.

® Increasing the compartmentation in common areas - to restrict spread of smoke
through common areas and stairs - such as fire doors at each level of stairs.

® Reducing rate of smoke ingress into other occupied areas, particularly other bedsits,
again by use of properly fitting doors, smoke seals, self-closures and fire resistance.

® Reducing rate of fire spread in common areas - by reduction of flammability of surface
linings and floor covers in halls and stairs.

Facilitate the escape of persons prior to serious fire or smoke developments i.e. earlier fire
discovery. In the case of persons outside the room of origin this could be achieved by:

® Improving means of fire and smoke detection in common areas.

® Improving means of detection in all occupied areas - so as to detect fires before they
have developed to a stage where smoke has entered the escape route and thereby
created a risk to occupants.

The latter suggestion is particularly important in the case of bedsits that rely on a single
door between bedsits and escape routes. This allows greater opportunity for smoke to
compromise the escape route prior to escape. Clearly, to avoid the likelihood of false
alarms arising from smoking etc., the option of heat detectors or ionisation smoke
detectors inter-linked to a building wide system could be considered in bedsitting rooms, as
opposed to optical smoke detectors

In the case of persons in the room of origin, the practicality of providing an earlier warning
of fire is less apparent. A large number of deaths involve, what are initially smouldering
fires which are unlikely to actuate heat detectors. Given that these fires are often caused
by smokers materials, unless smoking in bedsitting rooms is eliminated, the practicality of
installing smoke detectors appears to be limited. Consideration could be given to single
point ionisation detectors which are less susceptible to smoking related false alarms.

Increase the number of escape routes. This measure would again reduce the risk to persons
outside of the room of origin, as with measures aimed at earlier detection and restriction of
fire spread. In all cases considered, reliance was placed on a single escape route, namely the
normal stairs. Whilst there is some evidence of persons escaping from second storey
windows, there are also many cases of persons overcome or unable to escape from the
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second storey. Moreover, in the case of 3 storey bedsits there is evidence of persons unable
to escape safely from upper floors. Accordingly, consideration could be given to the
provision of a second escape route from upper floors in bedsits. This includes:

® External fire protected stairs to ground level.
e External horizontal walk ways to adjacent buildings.

Active fire and smoke control precautions. Consideration could also be given to active means
of fire and smoke suppression and control, including:

®  Use of domestic rapid reaction sprinklers in occupied areas.
¢ Smoke vents in stairways.

Whilst the latter option may not always be practicable, sprinklers would (if operable)
restrict fire spread by controlling the size of the fire, and thereby also reduce volume of
smoke. Indeed, evidence from use of sprinklers elsewhere has shown that sprinklers
effectively eliminate fire deaths outside the room of origin (in those cases where the
sprinklers operate).

The impact of sprinklers on fire deaths in the room of origin is less certain. Many of these
deaths involve ignition of bedding or seats upon which the victim is sleeping. Also, many
of these fires are initially smouldering. Therefore, it is likely that even fast reacting
sprinklers would not have been activated by these fires until they ‘flared’. By this time, the
room occupant is likely to have been overcome by smoke.

CONTROL OF FIRE AND SMOKE SPREAD

About 40 to 45% of fire deaths in bedsits occurring on floors above the floor of origin and a
further 8 to 16% on the floor of origin. Therefore it is necessary to reduce the number of
deaths in the room of origin as well as preventing fire deaths elsewhere in bedsit buildings.
This could be achieved by an improvement in the means of escape and/or containment of
the fire and smoke. The draft code of practice (as at 6th June 1997) recommends fire
rating of bedsit doors and stairs, including flexible smoke seals on doors, and provision of
L2 smoke detection. (L2 detection comprises mains supplied system with detectors in
escape routes and all rooms opening into escape routes). The achievement of this
recommendation would be an improvement over the current situation in case studies,
where there was typically a lack of any fire precautions in bedsits.

However, the case studies indicate that reliance cannot be placed on a single “barrier”
against fire and smoke, and a single escape route in the case of bedsits due to the nature of
bedsit occupancy. In particular, the case studies revealed a high failure rate of fire
precautions provided in bedsits due to either interference, (e.g. cutting back of fire doors
and vandalising smoke detection), or well intentioned fire investigation and rescue
attempts, (e.g. kicking doors down to access other trapped residents). Whilst it is valid to
note that fire doors were also often wedged or tied open in other types of HMOs, this was
often compensated for, at least in part, by the provision of additional safety measures. In
particular, the compartmentation of corridors and stairs afforded by corridor fire doors and
lobbies and the provision of alternative means of escape often allowed successful escape or
rescue of all occupants outside the room of fire origin.

Chapter 5
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5.3.14 There are a number of ways in which the level and type of fire precautions could be

5.3.15

5.3.16

5.3.17

5.3.18

matched to the occupancy and risk associated with bedsits. These include:
1. Installation of domestic fast reacting sprinklers, combined with L2 fire detection, or;

2. provision of an alternative means of cscape from upper floors, combined with vertical
compartmentation of stairs at 2nd storey and 3rd and higher storey level, by fire doors
at each level - in addition to fire rating of escape routes and L2 fire detection, or;

3. creating fire rated lobbies in a new “studio” type of bedsit design, wherchby bedsits
which comprise two rooms (i.e. a bedsitting room and either a kitchen or bathroom)
have a fire rated inner lobby between the entrance to the bedsit and the inner rooms.

In addition, attempts could be made to improve standards of firc safety management in

bedsits.

[t is reasonable to suggest that options 1, 2 and 3 could be traded off against one another,
such that either additional passive fire precautions and second fire rated escape routes are
provided or a building wide sprinkler system is installed or fire rated bedsit lobbies are
created. The requirement for fire rating of doors and escape routes should be unnecessary
if reliance can be placed on domestic sprinklers to contain and suppress the fire. It is
suggested that a requirement for well fitting robust doors with limited smoke leakage be
retained along with L2 detection (if sprinklers are allowed), especially given the
occurrence of smouldering fires which may not always activate sprinklers.

In considering the likely effectiveness of these options account should be taken of:

® The relative likelihood of their operability, i.e. are fire doors or sprinklers most likely
to be rendered inoperable by actions or neglect of residents and management?

® The practicality of retro-fitting these fire precautions to existing bedsits. It is possible
that limited space may pose difficulties in installing fire doors at each level of stairs. In
addition water supplies for sprinklers need to be maintained above freezing point and
at an adequate water pressure.

¢ The relative cost and effectiveness of these precautions.

A review of the case studies indicates that alarm systems have been vandalised, even in
regularly inspected registered bedsits. Also, in addition to malicious actions, occupants
have rendered fire doors ineffective by, for example, kicking doors down in attempts to
rescue people. This would suggest that fire precautions with which people do not interact
on a routine basis (i.e. sprinklers) or which are not perceived as hindering daily activities
may be less prone to damage or misuse. Thus, it is recommended that:

®  Domestic sprinklers be considered for inclusion in the code of practice for bedsits.

® A cost-benefit analysis of the two options should be completed to provide
confirmation of their relative benefits, and their affordability.

®* A review be completed of the technical requirements for ensuring water is available
for sprinklers in the event of a fire, taking account of the risks of low mains water
pressure and freezing of internal water pipes.
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REDUCING FIRE DEATHS IN THE ROOM OF FIRE ORIGIN

A number of measures could be pursued to reduce the number of fire deaths of persons in
the bedsit of fire origin. These include:

® Early discovery of fire by installation of fire and/or smoke detection in each bedsit.
The case studies indicate that on some, but not all occasions, victims apparently
attempted first aid fire-fighting or escape after being awoken by smoke from a fire
which had been allowed to smoulder for a significant period of time. Earlier discovery
may allow residents to either successfully control fires or escape.

® Prevention of fires by eliminating of furniture and furnishings which do not comply
with the 1988 regulations.

[t is not certain that even fast reacting domestic sprinklers would avert deaths amongst
persons in the room of fire origin, as the fires are often smouldering and hence unlikely to
activate sprinkler heads.

PREDICTED LEVEL OF RISK REDUCTION ACHIEVABLE

It is predicted that the combination of proposed measures (if effectively implemented)
would reduce fatality rate in bedsits by_up to 80%. This is based on:

® The installation of domestic sprinklers or vertical compartmentation of fire rated stairs
with alternative escape routes from upper floors eliminating fire deaths on floors above
the floor of fire origin, i.e. a 40% reduction in deaths. This assumes 100% reliability of
sprinklers and/or vertical compartmentation. And

®  For the remaining 60% of deaths, the installation of smoke detectors/alarms in all
bedsits and common areas should reduce the fatality rate by a further 20%. This is
estimated by assuming a 34% reduction (as derived below) in deaths amongst persons

on the floor of fire origin, i.e. 0.34 x 0.6 = 0.2. And

®  For the remaining 40% of deaths, the elimination of fires involving foam filled
furniture or bedding, by achieving universal compliance with the 1988 Furniture and
Furnishings (Fire) (Safety) Regulations, could further reduce the number of fire deaths
by up to 20%. These fires account for 50% of all bedsit fire deaths. Thus, halving the
remaining risk of 40% gives a further 20% reduction in deaths- i.e. 0.5 x 0.4 = 0.2

Combining these estimates together indicates that about 80% of fatalities could be averted
by these measures. This equates to about 9 or 10 lives saved per year in English bedsits, if
applied to all bedsits. In addition, it is suggested that the installation of sprinklers or stair
lobbies and alternative means of escape from upper floors should minimise risk to persons
on floors above the floor of fire origin and thereby minimise the risk of large life loss fires.

The level of reduction in fatalities discussed above, which universal installation of main
power supplied smoke detection is likely to achieve, is predicted here using Home Office

fire statistics. The 1995 statistics indicate that:

*  60% of fires in dwellings equipped with operable smoke detectors in the area affected
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5.3.25

5.3.26

5.3.27

5.4.1

by fire are first discovered by smoke alarms. The remaining 40% of fires in these
dwellings are first discovered by people.

®  35% of detectors do not raise the alarm, of which a third are due to flat or missing
batteries (a fault which would be overcome by mains supplied detectors).

e The fatality rate in fires first discovered by detectors is about one third of the rate for
fires first discovered by other means, i.e. 3 deaths per 1000 fires versus 9 deaths per

1000 fires.

It can be estimated that the universal installation of mains supplied smoke alarms in all
occupied areas should discover about 45% to 50% of fires, as follows:

® The elimination of flat or missing batteries as a cause of faulty alarms would increase
rate of operability from 65% to 78%, i.e. the failure rate would be reduced by a third
from about 35% to about 23%.

e With a 78% operability rate and 60% of fires first discovered by alarms this indicates
that about 45 to 50% of fires in dwellings with mains supplied detectors would first be
discovered by the detector, i.e. 0.78 x 0.6 = 0.47.

The fatality rate in fires discovered by detectors is 66% lower than the rate for first
discovered by persons, i.e. 0.003 vs. 0.009. Thus, the rate of death for the 45% to 50% of
fires first discovered by detectors would be 0.003 per fire, and the rate for the other 55% to
50% of fires would be 0.009 per fire. The rate of death per fire in dwellings with detectors
would the sum of these two rates. If a 50% discovery rate is assumed, this gives a rate of
death per fire of:

® (0.5x0.003) + (0.5 x0.009) = 0.006 deaths per fire in dwellings with mains supplied
fire detection.

The rate of death in dwellings with no fire detection is assumed here to be 0.009 per fire,
i.e. the rate of death for fires first discovered by a person. Thus, the installation of mains

supplied detection, in place of no fire detection, should reduce the risk of death per fire by
about 34%, as follows:

e 1-(0.006/0.009) x 100 = 34% reduction in deaths.

Given that smoke detection was absent in most bedsits where a fatality occurred, this
should translate into the 34% reduction discussed earlier in the number of deaths in
bedsits, if mains supplied fire detection is universally installed in all bedsits.

5.4  Shared houses and households with lodgers

LEVEL OF RISK REDUCTION REQUIRED

For the risk in shared houses of 3 or more storeys to fall to the same level as that
experienced in single occupancy housing, a 30% reduction is required. As a large
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proportion, about 40%, of fire deaths in shared houses occur on the floor above the fire

origin, this could be achieved by the same methods of fire and smoke control as for bedsits.

However, as it is only necessary to reduce risk by 30%, this target could be achieved by
either preventing fire deaths outside the room of fire origin or by reducing the number of
fires or fire deaths in the room of fire origin. Given that there is also a potential for
multiple fatality fires in shared houses and that these fires tend to involve spread of fire
and/or smoke between floors, it is possible to suggest that there is a stronger case for

reducing risk from spread of fire and smoke, than for only reducing the number of fires.

However, as the level of risk in 3 storey shared houses is less than that in 3 or more storey
bedsits, it may be possible to rely on fire detection and fire rated escape routes, perhaps
with an alternative MoE. The options of vertical compartmentation of stairs and
sprinklers is not necessarily demanded in all 3 storey shared houses, except those with
higher risk occupancies.

As the risk in 2 storey shared houses does not exceed the level in single occupancy houses,
no additional general reduction in risk is required. However, there is a possibility of
multiple fatality fires in certain 2 storey shared houses, particularly those occupied by
either a large number of persons or by highly vulnerable persons. Therefore, consideration
should be awarded to requiring special fire precautions in higher risk 2 storey shared
houses.

PROPOSED FIRE PRECAUTIONS

In the case of shared houses occupied by persons with mental or physical impairment,
known drug addicts or heavy drinkers, consideration should be given to either:

®  basing the code on Health Technical Memorandum 88 (HTM 88), which specifies fire
precautions for houses of 2 storeys occupied by less than 7 mentally ill persons who do
not require over night supervision, or;

® allowing installation of domestic sprinklers, L2 detection and properly fitting doors on
escape route - as an alternative to HTM 88.

In addition, such HMQOs should:
® Ensure compliance with the 1988 Furniture and Furnishings (Fire Safety) Regulations;

® provide protection against deliberate fires in occupancies at particular risk, such as
targets of arson (e.g. women'’s refuges and houses used for persons being rehabilitated),
and houses occupied by mentally ill or depressed persons. This includes providing
security against unauthorised entry and protection against fires started by residents,
such as fire rating of common areas etc.

In the case of low risk occupancy, 2 storey shared houses and households with lodgers,
whose risk is already the same as that in single occupancy houses, it is suggested that L3
fire detection (Grade D) and properly fitting doors on escape routes would ensure this
standard is maintained. Indeed, as a fire detection system was usually absent from 2 storey
shared houses and households with lodgers experiencing fires, installing detectors in these

HMOs should reduce the risk level further.

Chaprer 5
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5.4.7

5.4.8

5.4.9

If a further reduction in risk is sought, consideration could be given to:

¢ reducing likelihood and extent of fire and smoke spread by use of self-closures on
doors,

¢ reducing likelihood and severity of fires by actively seeking a reduction in the volume
of highly flammable materials in houses, particularly unmodified foam filled furniture,
covers and bedding.

PREDICTED LEVEL OF RISK REDUCTION ACHIEVABLE

With about 40% of fatalities on the floor above the fire, the prevention of fire and smoke
spread between floors by means of stair lobbies or sprinklers would reduce the risk to
residents of 3 or more storey shared houses to the same level as comparable single
occupancy houses. It is also suggested that these measures would minimise the risk of
multiple fatality fires, especially if combined with fire/smoke detection in each room
occupied by a vulnerable person.

Alternatively, a 34% reduction in deaths by means of fire and smoke detection (as
estimated in section 5.3.26), combined with a reduction in the number of fires (achieved
by better security and elimination of foam filled furniture) should also reduce risk to the
same level as single occupancy houses. However, these latter options are unlikely to avert
the possibility of large life loss fires.

5.4.10 The combination of better control of fire and smoke spread with improved fire detection

5.4.11

5.5.1

can be estimated to reduce risk by about 60%, as follows:

® A 40% reduction in risk by preventing deaths on floors above the fire origin - leaving

60% of the risk.

® A further reduction of 20% by improved fire detection. This 20% reduction is derived
by assuming that the risk amongst persons in the room or floor of fire origin will be
reduced by 34%. With 60% of risk (i.e. deaths) occurring amongst persons in room or

floor of fire origin this gives 20% reduction in risk, i.e. 0.34 x 0.6 = 0.2.

Given that domestic sprinklers may also avert some deaths of persons in the room or floor
of fire origin, the use of sprinklers may achieve a higher level of risk reduction than 60%.

5.5  Purpose built HMOS and hostels with self

contained accommodation

LEVEL OF RISK REDUCTION REQUIRED

As there is little evidence of any risk of fire spread between self-contained accommodation
units, the case for further improvements here is determined by the rate of single fatality
fires. The one exception is where the standard of self-containment in HMOs with highly
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5.5.4

5.5.5

Chapter 5

vulnerable occupants do not meet latter day standards. This allows a risk of fire and smoke
spread to persist, and hence a possibility of fires involving a large loss of life. Otherwise,
the case for reducing the rate of fire death depends on which benchmark is used. In
particular, a 70% reduction in fire deaths is required to reduce the fatality rate to that
experienced by elderly persons in single occupancy houses.

PROPOSED FIRE PRECAUTIONS

The risk of multiple fatality fires persists where the containment afforded by lobbies or
corridors is incomplete, such as where there is a high level of smoke seepage, and the
building is laid out in such a way that fire or smoke in a common arca prevents access to
escape routes from accommodation units. In this situation, the fire rating of lobbies needs
to be brought up to latest standard and the means of access to alternative escapes routes
should be protected (i.e. fire doors compartmenting corridors leading onto alternative
escape routes).

FIRE DEATHS WITHIN ACCOMMODATION UNITS

The vast majority of fire deaths involved elderly or otherwise vulnerable persons, such as
alcoholics, being fatally injured by fires originating in their room. The victim is often
intimate with the fire, such as where their clothing or bedding is the first item ignited.
Consideration could be given to:

®  Achieving earlier discovery of fires by installation of smoke detection in all occupied
rooms linked to a central control point and/or the fire brigade - to allow swift rescue
and/or first aid fire-fighting by trained staff and/or fire brigade.

®  Closer supervision of vulnerable occupants who smoke, including control of bedding,
settees and clothing - such as restricting smoking to supervised areas, reduce volume
of flammable materials such as nylon clothing and non-fire resistant bedding, and
educate residents in fire risks of smoking.

[t is suggested that domestic sprinklers would not necessarily avert those deaths where
persons are intimate with the fire.

PREDICTED LEVEL OF RISK REDUCTION ACHIEVABLE

The level of risk reduction which the proposed precautions may achieve is uncertain.
Whilst the case studies reveal a number of occasions on which casualties were saved by
prompt action by staff and/or fire brigade, there were also many occasions where casualties
died despite a rapid response. Therefore, whilst the elimination of unmodified furniture,
bedding and furnishings (which contributed to about 50% of case study fires) would avert a
significant number of fatal fires, the impact of higher levels of fire detection is not
estimated here.
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5.6.1

5.6.2

5.6.3

5.6.4

5.6  Purpose built HMOS and hostels without

self-contained accommodation

LEVEL OF RISK REDUCTION REQUIRED

As with purpose built HMOs and hostels with self-contained accommodation, the fatality
rates in those buildings without self-contained accommodation units needs to be reduced
by about 70% to reach those levels observed amongst elderly persons in single occupancy
flats and houses. Those proposals noted in section 5.5 to reduce the number of deaths in
room of fire origin apply equally here.

However, there is a much higher likelihood of fire and smoke spread within these premises,
due to the lower level of compartmentation. Indeed, a number of multiple fatality fires
have occurred which involved spread of fire or smoke from one room to other occupied
rooms, killing persons in adjacent or distant rooms.

PROPOSED FIRE PRECAUTIONS

As with bedsits, the case studies indicate that reliance cannot be placed on a single fire
door to contain fire and smoke to the room of fire origin, usually due to the door being left
open. The severity of the fire tends to depend on the level of “secondary”
compartmentation of corridors and their fire rating. The fire and smoke tends to be
confined by the first corridor or lobby fire door outside of the room of fire origin. However,
persons occupying rooms between the room of fire origin and the first corridor or lobby fire
door are at risk of entrapment and death. This is especially true if they rely on assistance to
escape due to age or infirmity, as occurred in a number of case studies. Therefore, the risk
could be reduced by:

* Increasing compartmentation outside the room of origin, i.e. installation of fire doors
along corridors, especially those corridors which access both escape routes.

¢ Ensuring that escape can be made by moving either direction along a corridor once
outside of one’s room. Or:

®  Providing additional compensatory fire precautions if an adequate level of
compartmentation of corridors cannot be achieved (such as sprinklers or fire safe
refuges where residents can safely await rescue).

®  Allowing sprinklers to be used as an alternative to fire rated doors - whilst retaining
doors and fire detection to protect against smoke.

However, it should be noted that the occupancy of a premise should be taken into account
when considering the need for these additional levels of protection. In the case of well
managed HMOs occupied by mobile and cognisant residents, such as purpose built student
halls of residence and nurses homes, the case studies indicate that it is reasonable to rely
on L2 detection and fire rated escape routes as currently specified in the draft code of
practice.
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PREDICTED LEVEL OF RISK REDUCTION ACHIEVABLE

5.6.5 As with self-contained purpose built HMOs and hostels, the level of risk reduction
achieved by higher levels of fire detection is uncertain. However, controlling the spread of
fire and smoke by use of domestic sprinklers or higher levels of compartmentation are likely
to have averted at least 5 of the 6 deaths which occurred in the 2 multiple fatality fires
analysed. In addition, they would have prevented spread of smoke into common areas in
other cases where the safety of large numbers of trapped residents depended on the
assistance rendered by the fire service.

5.7 Houses converted to self contained flats

LEVEL OF RISK REDUCTION REQUIRED

5.7.1 A 50% reduction in the fatality rate is required for the risk in 3 storey houses converted to
flats to fall to the same level as that in 3 storeys buildings comprising purpose built flats.
The vast majority of these deaths occur in the flat of fire origin. As regards the potential
for multiple fatality fires involving more than one household, the case studies and fire
statistics indicate that the potential for fire spread between flats or up stairs persists in
houses which do not meet the 1985 or 1992 Building Regulations. Such a risk is not
apparent in modern conversions which comply with these regulations. Therefore,
attention should focus on reducing the risk posed to persons from fires originating in their
flats, and ensuring compliance with modern building regulations.

5.7.2 The fatality rate in houses of under 3 storeys converted to flats is no greater than that in
purpose built flats of under 3 storeys and hence does not warrant special attention.

PROPOSED FIRE PRECAUTIONS

5.7.3 Proposed fire precautions and means of minimising fire risk in converted flats are
summarised and compared with the draft code of practice below.

5.7.4  Minimisation of egress of fire or smoke from the flat of origin. The case studies highlight the
beneficial role of fire rated lobbies in houses converted to flats, particularly those with self
closing devices and restricted smoke seepage. These features tend to keep smoke levels in
stairs sufficiently low to allow occupants of other flats to escape using normal stairs.

5.7.5 However, fires have spread from flats into common stairs via floor/ceiling voids, prior to
the escape of other flat occupants, particularly where the fire is not discovered for an
extended period by which time the stairs are blocked. This indicates the need to minimise
routes of fire/smoke spread from flats into common stairs and/or provide means of
detection in stairs.

5.7.6 The ACOP already considers securing earlier discovery of fires in buildings where there is a
possibility of fire or smoke spread through voids. This includes:

® Heat or smoke detection in lobby area of flats-interlinked to alarms in common areas.
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®  Smoke detection in common areas - interlinked to alarms at all floor levels.

5.7.7 Minimisation of ingress of fire or smoke into flats. The case studies also highlight the beneficial
role of fire rated doors with limited smoke seepage in providing a “safe haven” for any
persons unable to escape due to either their impairment or obstruction of the escape route.
This issue is implicitly covered by fire rating requirements in code of practice.

5.7.8  Afford protection of flat occupants against fires originating elsewhere in their flat. Although not
noted in the ACOER consideration can be given to:

®  Seccuring earlier discovery - by provision of smoke or heat detectors in high risk areas,
and/or,

® Improving the level of passive fire protection within flats, such as:

—  Ensuring no living areas open solely into other high risk areas such as
kitchens or lounges.

—  Providing 2 doors and an intervening space between any two high risk
(kitchen, bedroom, lounge) areas, - i.e. a hallway, ideally with smoke
detection in the intervening space.

5.7.9  Afford protection of flat occupants against fires originating in the room in which they are located.
In a number of cases persons discovered a fire in their room and, in some cases, attempted
to extinguish it. Consideration could be given to securing earlier discovery of fires by
means of smoke detection in each occupied area such that the fire can be tackled at an
earlier stage of its development. However, the effectiveness of this option may be limited

by:
® the actions of victims, (i.e. inappropriate first aid fire fighting);
® their ability to react appropriately;

® the occurrence of smouldering fires in “smokers” households.

5.7.10 Therefore, consideration could also be given to reducing opportunity for ignition sources
to come into contact with highly flammable materials by, for example:

® Reducing amount of flammable furniture, covers and other materials.

®  Educating occupants in fire risks of smoking and careless use of naked flames (e.g.
candles) and other heat sources.

5.7.11 Afford additional protection to occupants of upper storeys. In the event of fire obstructing the
normal escape route, the rescue of residents from the 4th floor and other higher floors of
premises may be relatively protracted. Accordingly, there is a need to consider one or
more of:

®  Providing long duration protection against spread of fire and smoke into flats, such as
60 minute fire rating of lobbies, in event of fires in common areas of floors or stairs.
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®  Providing long duration vertical protection against fire spread up stairs, in event of
fires in stairs (i.e. lobbies at each level)

® Providing alternative escape routes from upper floors - with safe and secure means of
access to this alternative escape route - i.e. each hall to be fire rated and/or
compartmented by fire doors with limited smoke leakage.

®  Warning of fire sufficiently early to allow occupants (of variable mobility) to reach a
safe escape route - i.e. interlinked fire detection in all common areas.

5.7.12 The first and third options could be considered alternatives. The ACOP does require

5.7.13

5.7.14

vertical compartmentation of stairs is required in 5 storey houses but an exemption is
granted if there is L2 fire detection and fire rated lobbies on flats. Consideration should be
given to the validity of this exemption where residents may ignore alarms, require
assistance to evacuate or where there is a high risk of arson in common areas.

Precautions such as fire rated lobbies, fire rated stairs and L2 fire detection are
recommended as means of minimising risk of fire and smoke spread between flats, and are
already included in the draft code of practice. Consideration could be given to allowing a
trade off between passive fire precautions (i.e. fire rating of doors, walls and ceilings) and
active fire suppression (i.e. sprinklers). Also, the validity of allowing a trade off between
vertical compartmentation of stairs and grade of fire detection should be reviewed in the
context of vulnerable occupants and premises where there is a significant risk of serious
fires originating in stairs. That is, it may not be appropriate to assume that a higher grade
of fire detection will allow all types of occupants to vacate a premise prior to the stairs
being smoke logged. For example, the elderly and infirm may be unable to respond
effectively. Also, early discovery of fires is unlikely to completely compensate for lack of
vertical compartmentation of stairs in the event of a fire, such as an arson attack, in the
common stairway. In these cases the requirement for vertical compartmentation should
either be retained or the option of installing sprinklers be allowed as an alternative
compensatory measure.

FIRE DEATHS WITHIN ACCOMMODATION UNITS

The highest priority area where new precautions and means of risk reduction need to be
considered lies in reducing the risk to residents from fires originating in their own flats,
particularly in 3 or more storey buildings. The problem appears to be related to the
proximity of persons to the area of fire origin in flats, the lack of physical protection
(usually afforded by hallways and stairs in houses) absent in flats, and the existence of
inner rooms in older conversions. Accordingly, consideration can be given to:

® Encouraging an alternative internal layout in new conversions.

e  Compensating for the higher risk in existing (3 or more storey) flats by installation of
additional fire precautions, such as higher standards of fire detection within each
occupied area of flats, fire extinguishers and fire blankets in kitchens and installation

of sprinklers. And:

®  Seeking to reduce the number of fires in higher risk (3 or more storey) converted flats
by refocusing inspection work onto the prevention of fires. This includes the
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5.7.16

5.7.17
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5.7.19

5.7.20

5.8.1

elimination of furniture and furnishings which do not comply with the 1988 regulation
and fire safety education of residents.

As case study flats typically lacked any fire precautions, it is likely that even just the
installation of fire detection and compliance with the 1988 furniture regulations would
significantly reduce the risk. However, additional precautions, such as sprinklers, may be
needed in flats with higher risk occupancies, such as elderly, or poor internal design, such
as inner rooms.

PREDICTED LEVEL OF RISK REDUCTION ACHIEVABLE

The case studies indicate that flats which comply with latest building regulations
effectively contain fire and smoke except in exceptional circumstances, such as where an
explosion occurs causing structural damage or where a lack of fire detection allows a fire to
remain undiscovered and thence to spread into floor/ceiling voids. Therefore, it is
suggested that compliance with latest building regulations and the draft code of practice,
which requires L2 fire detection, would achieve an adequate standard of fire safety.

The vast majority of converted flats, in which a fatality occurred, lacked any form of fire or
smoke detection. Typically, the victim was awoken by smoke and was then overcome whilst
either investigating the fire or whilst attempting to escape. The fires are thought to have
developed for some time, typically smouldering, prior to discovery and flare up when
victims open the door onto the fire. Therefore, it is suggested that the universal
installation of smoke detection (with detectors in each occupied area interlinked to other
alarms within the flat) would significantly reduce the risk to occupants by facilitating
earlier discovery of fires.

As with bedsits, it is assumed that the universal installation of smoke detection in
converted flats would avert 34% of fire deaths.

Clearly, this does not achieve the required 50% reduction in risk, for which additional
action, such as elimination of foam filled furniture, is needed.

As many victims in flats are intimate with the fire, the degree of risk reduction afforded by
sprinklers is uncertain and is not quantified here. However, as many of the fires involved
persons trapped in inner rooms or opening doors to investigate fires, it is suggested that
sprinklers could have provided protection against at least some of the fires in flats.

5.8  Predicted maximum achievable risk
reduction

An estimate is given here of the level of risk reduction across all HMOs which the
successful and universal implementation of proposed fire precautions may achieve, based
on the individual estimates. As previously noted, these estimates should be regarded as
gross estimates, as their benefit depends on their effective implementation and universal
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adoption in all HMOs. The estimates for converted flats, hostels and purpose built HMOs
assume that action is taken to eliminate unmodified furniture, furnishings and bedding,
and that this action reduces the number of deaths. The number of lives saved have been
rounded up to the nearest whole figure.

Table 5.3: Predicted risk reduction and number of lives saved

HMO category Maximum Number of lives
predicted risk saved per year
reduction (%)

Bedsits 80 10

Shared houses and 40 to 60 4

households with lodgers (assumed as 50)

Purpose built HMOs 50 4

Hostels 50 2

Houses converted to flats 351055 16

(assumed as 50)

Total 57 36

Note: the number of lives saved is calculated by taking the stated percentage of deaths reported in
Appendix B of this report for each category of HMO. Thus, with 25 deaths in two years in bedsits, 80% of
(25/2) = 10
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CHAPTER 6

Comparison of recommended fire
precautions with draft HMO
ACOP

This part of the report compares those fire precautions identified by this study with those
included in Houses in Multiple Occupation Draft Approved Code of Practice (as at 6th
June 1997) and other HMO related fire safety guides. This comparison aims to:

® Establish to what extent appropriate fire precautions are already noted in codes, and
hence identify where additional precautions should be considered.

* Validate, or not as the case may be, the need for those fire precautions already cited in
existing codes.

The study lends broad support to the fire precautions included in the current draft code of
practice, as summarised in Table 6.1, as well as supporting the view of the draft code that
most households with lodgers do not present a special risk. The findings do not provide
reason to delete any of the precautions included in the draft code of practice, HTM 88 or
Building Regulations. The one exception is lower risk occupancy, 2 storey shared houses,
i.e. those occupied by a small number of able bodied adults. In this case the risk is no
greater than single occupancy houses and does not demand a high level of additional fire
precautions, particularly fire rated escape routes by virtue of its HMO status. Indeed,
installation of fire detection and normal doors on escape routes would be an improvement
over the current situation. However, the findings of this study do indicate that additional
and/or alternative fire precautions require consideration in a number of areas, as discussed
below.

THE WEIGHT ATTACHED TO THE PREVENTION OF FIRES

6.1.3 The following points could be introduced into the code:

® Reduce the volume of unmodified foam filled furniture, covers and beddings - by
placing a significant emphasis on the importance of enforcing the 1988 Furniture and
Furnishings (Fire Safety) Regulations, especially in high risk occupancies.

®  Control the risk of cooking related fires spreading beyond the cooker - by providing
guidance on the location of cooking appliances and the fire resistance of surrounding
surfaces. See Appendix E for illustrations.

¢ Control the risk from heating appliances - by providing guidance on location and
guarding of heating appliances supplied as part of a let.




6.1.4

6.1.7

6.1.8

6.1.9

6.1.10

®  Control the risk of smoking related fires amongst elderly and impaired persons in
staffed HMOQOs, namely sheltered accommodation, care homes and hostels - by placing
greater emphasis on supervision of smokers, restrictions on smoking in bedrooms and
provision of less flammable bedding, covers and furniture.

The prevention of smoking related fires is particularly important in the case of sheltered
accommodation, hostels and care homes where victims tend to be intimate with the origin
of fire and hence have little hope of averting harm once a fire has started.

Also, given the role of furniture, bedding and furnishings in a large number of fires (50% of
case study fires), the code could give guidance on the need to consult and co-ordinate
with trading standards officers in the same way as it requires consultation with fire
authorities.

TAKE ACCOUNT OF THE IMPACT OF OCCUPANCY ON RELIABILITY OF
FIRE PRECAUTIONS

The effectiveness of many of the fire precautions noted in the code was reduced, if not
rendered completely ineffective, by improper management and/or inappropriate actions on
the part of occupants, particularly relating to fire doors and alarms. As a matter of
principle the code could prompt consideration of alternative fire precautions and/or
additional fire precautions in HMOs liable to poor management and/or abuse by occupants
which are:

® either less liable to interference and abuse; or
® more resistant to damage.

Also, the code could explicitly prompt consideration of secondary and/or alternative fire
precautions to compensate for inappropriate actions of occupants and abuse of fire
precautions in higher risk occupancies. This is of particular relevance in HMOs lacking
self-contained accommodation or fire rated lobbies on stairs, where reliance on a single
door to contain fire and smoke may be inadequate.

As previously discussed, in the case of bedsits and shared houses, this could include
prompting provision of secondary fire doors to restrict fire and smoke spread through
common areas, secondary means of escape from upper floors and/or domestic sprinklers.

PROVIDE GUIDANCE ON HOW TO LINK LEVEL OF FIRE PRECAUTIONS
TO OCCUPANCY

The Draft ACOP state that the characteristics of HMOs can influence risk, in such a way
that higher levels of protection and/or alternative fire precautions may be required. This
should be supported by guidance on what additional precautions may be warranted for
some of the more common higher risk occupancies in HMOs of 3 or more and under 3
storeys.

In particular, many case study fires in hostels and purpose built HMOs (for the elderly)
involve persons who are unable to respond to a fire effectively without assistance. This
can be contrasted with the assumption in the code that, upon alert, occupants will be able

Chapter 6
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6.1.11

6.1.12

6.1.13

to escape without assistance. Whilst fire precautions in certain high risk occupancy
HMOs, such as houses used as care homes, will be controlled by other regulations, this
may not be the case where either only a minority of residents are impaired or the
impairment is not covered by another existing regulation. This includes hostels occupied
by persons with learning difficulties, family groups with infants and substance abusers.
Particular attention should be given to:

® the need for fire detection (relayed to a staffed control point) in all rooms occupied by
highly dependent persons;

® the standard of fire and smoke protection afforded buildings occupied by highly
dependent persons;

® the number of escape routes required in HMOs which are likely to be occupied by
highly dependent persons.

Particular attention should also be given to the level of protection afforded occupants in
houses lacking self-contained accommodation, where reliance on a single fire door may not
assure prevention of fire and smoke spread into common areas and escape routes. The
option of domestic sprinklers should again be considered.

PROTECTION OF PERSONS FROM FIRES ORIGINATING IN THEIR
ACCOMMODATION UNIT

In addition to considering the need to provide fire detection in rooms of all highly
dependent persons, consideration could be given to including further guidance on the
mitigation of risk to persons from fires originating within their accommodation units. This
is of particular importance in the case of houses of 3 or more storeys converted to flats
where such risks are very high. In particular, consideration could be given to:

® 3 higher standard of fire and smoke detection in flats, such as fire detection in all
occupied rooms;

® more restrictions on use of inner rooms;

® encouragement of change in layout of flats, such that all rooms open into a hall rather
than having one living area (such as a kitchen) open directly into another living area,
such as a lounge;

® promoting use of domestic sprinklers.

Finally, as regard the model registration scheme, consideration could be given to
incorporating a requirement for fire safety training of “responsible persons” into the
scheme. This could be part of the process by which persons demonstrate that they are a fit
and proper person.
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7.1.3

7.1.4

CHAPTER 7
Recommendations

7.1  Housing (fire safety in houses in multiple
occupation) Order 1997

It is recommended that the range of HMOs specified for the purposes of section 365(2) of
the Housing Act 1985 under the Housing (Fire Safety in Houses in Multiple Occupation)
Order 1997 be reviewed in accordance with this study’s findings. In particular, it is
recommended that “occupancy” be included as another criteria for determining which
types of HMOs local authorities should have a statutory duty to assure fire safety and
register. Specifically, consideration should be given to including extending the scope of
local authorities statutory duties to cover:

*  HMOs of what ever size, which are likely to provide accommodation for highly
dependent persons;

¢ all bedsit properties.

The number of occupants and type of occupancy are recognised risk factors in other fire
safety regulations, with certain 2 storey buildings included within the scope of the statutory
duties of other governmental bodies.

For example the Guide to Fire Precautions in Premises used as Hotels and Boarding
Houses Which Require a Fire Certificate (1991) applies to hotels etc. providing
accommodation for 6 or more persons and applies to 2 storey hotels. This suggests that
special consideration be given for sleeping accommodation used by persons who may need
assistance in case of fire (i.e. elderly, dormitory accommodation, disabled or children) and
where other circumstances suggest there will be a higher than normal probability of
ignition. Also, the 1991 Building Regulations make a distinction between sheltered
housing and other types of flats, maisonettes and single occupancy dwellings, as well as
special considerations for disabled persons and health care premises. Government has
previously seen fit to lay down special regulations for homes used for accommodating
children, elderly and persons needing nursing, i.e. Children’s Home Regulations, Nursing
Home and Elderly Persons home regulations. Finally, the Department of Health and
Social Security “Health Technical Memorandum 88” for fire safety in health care premises
applies to all 2 storey housing for 7 or less mentally handicapped or ill people who do not
require over night supervision.

In the event that it is considered appropriate to regulate fire risks in all privately rented
and social housing HMOs, it is suggested that consideration be given to developing a
“lower tier” registration scheme for lower risk HMOs. This could be based on the
accreditation schemes operated by a number of universities. Such schemes often rely on
self-declaration of fire precautions and occasional inspections.



7.2.1

7.2.2

7.2.3

7.3.1

Chapter 7

7.2 Approved code of practice

The findings of this study suggest that the draft ACOP (as at June 1997) should be

reviewed, with the aim of:

® Increasing the level of protection against fire and smoke spread in bedsits, higher risk
shared houses and higher risk households with lodgers, and hostels and purpose built
HMOs which lack self-contained accommodation.

® Matching the type and level of fire protection to the nature of the occupancy, with
additional and/or alternative fire precautions required in those occupancies where
there is a higher likelihood of a fire and where reliance cannot be placed on a single
“b : ”
arrier”.

* Matching level of fire precautions to the (low) risk in 2 storey shared houses with
small numbers of low risk occupants.

® Providing guidance on how to match the degree of fire protection to the vulnerability
of occupants.

® Increasing the level of protection for residents of houses of 3 or more storeys
converted to flats against fires originating in their flats, to compensate for the higher
risk experienced by flat occupants.

¢ Increasing emphasis on means of preventing fires, particularly by assuring compliance
with 1988 Furniture and Furnishings (Fire) (Safety) Regulations, and better control of
ignition sources, particularly smoking risks in elderly persons HMOs.

The risk assessment method shown in Appendix D can be used to assess the risk of
different occupancies, and thus provide a basis for specification of fire precautions.

In addition, the reliability and cost-effectiveness of domestic sprinkler systems should be
assessed, and, if they prove to be equally cost-effective as passive fire precautions, the code
should then prompt their installation in higher risk HMOs and allow a trade-off between
passive and active means of fire containment/suppression.

7.3  Fire safety management and enforcement

The findings of this study indicate that, on the one hand, reliance cannot be placed on
enforcement alone to ensure installation and operation of fire precautions. On the other
hand, the effectiveness of fire precautions depends on their proper management, which is
often lacking in HMOs. Therefore, it is recommended that the way by which adequate fire
safety standards are achieved should be reviewed. In particular, it is recommended that the
“enforcement” oriented strategies covered by registration schemes, duty of care and local
authority statutory duties are balanced by a range of complimentary education and training
initiatives aimed at improving the standards of fire safety management and reducing the
number of fires.
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7.3.2

7.3.3

7.3.4

7.3.5

7.3.6

13.7

As part of this, consideration could be given to researching and developing guidance on
these strategies for issue to those public bodies responsible for enforcement of HMO fire
safety and/or management of HMOs such as local authorities, housing associations,
universities, and health authorities. The aims and scope of this review are outlined below.

SECURING A HIGHER LEVEL OF SELF-COMPLIANCE AND IMPROVED
FIRE SAFETY MANAGEMENT AMONGST “RESPONSIBLE PERSONS”

A number of options should be considered for securing a higher level of self-compliance
and improved fire safety management amongst “responsible persons”.

Compulsory attendance on accredited fire safety training courses for “responsible persons”
of either all HMOs or higher risk HMOs only. If training is required for managers of all
HMOs, the scope and duration of courses should reflect the risk associated with higher
and lower risk HMOs, with shorter courses for the lower risk HMO:s. In the case of higher
risk HMOs controlled by registration schemes, this could be introduced as part of the
“test” of whether a person is fit to be a “responsible person”, with the aim of achieving a
higher level of fire safety awareness and competence amongst management.

Another option is widening the operation of accreditation schemes (as used by some
Universities) for properties used to house DSS claimants, DSS referrals, persons supervised
under “care in the community schemes” etc. Persons should only be housed in properties
which belong to approved accreditation schemes with fire safety requirements matched to
occupancy. The aim would be to provide a commercial incentive to meet fire safety
standards by prohibiting use of unaccredited HMOs by DSS etc.

A third option is increased use of campaigns aimed at raising awareness among
“responsible persons” of their duties and the basic firc precautions, such as by media
campaigns, working with trade associations, post fire visits arranged via agreement with
fire authorities etc.

ENSURING CONSISTENCY BETWEEN REGULATORY REGIMES

Consideration should be given to ensuring that the Fire Precautions Act (1971), Housing
Acts and Building Regulations are designed so as to achieve a common standard of fire
safety for similar occupancies. Compliance with one regime should ensure compliance with
other regimes. For example, the fire requirements for hotels, guest houses and boarding
houses which are operating as hostels with valid fire certificates should match standards
required of other hostels. As part of this review, attention should be given to the way by
which each regulatory regime ensures that changes in occupancy and/or use of a building
trigger changes in fire safety requirements, particularly:

where cooking facilities are installed in bedrooms;

e where families or other vulnerable persons (such as mentally ill persons or heavy
drinkers) are housed;

e where the risk of a fire increases due to a change in occupancy and/or higher level of
occupation.



1.3.8

7.39

7.3.10

7.3.11

7.3.12

7.3.13

The aim being to ensure that each regulatory regime adopts the same criteria for “change
of use/occupancy” and then specifies the same changes in firc safety standards.

PLACING GREATER EMPHASIS WITHIN INSPECTIONS AND OTHER
INITIATIVES ON THE PREVENTION OF FIRES IN HMOS

The case studies indicate that occupant actions and the presence of unmodified foam filled
furniture, covers and bedding were significant contributors to a very large proportion of

fires in HMOs.

The focusing of enforcement activities onto the elimination of items which do not comply
with the 1988 Furniture and Furnishings (Fire Safety) Regulations would by itself
significantly reduce fire risk in HMOs Hence it should be given equal priority within
enforcement activities to installation of fire precautions. This should be complimented by
initiatives aimed at reducing the number of fires caused by residents’ actions.

To this end it is recommended that:

® The guidance on consultation within the code of practice be reviewed, with the aim of
ensuring that the process of enforcing the 1988 regulations is effectively co-ordinated
between environmental health, housing officers and trading standards officers. As
part of this, it should be ensured that there is a practical and effective means available
to check compliance with the 1988 regulations.

® (Consideration be given to launching a national “fire safe furniture” campaign,
involving use of media and prioritisation of checks on furniture in inspections, to
ensure compliance with the 1988 regulations.

®  Ways of accessing and educating tenants are developed, particularly regarding:
— their fire safety rights and responsibilities;

- awareness of fire risks, such as smoking in bed when under influence of
alcohol.

Finally, it is recommended that local authorities and national government develop and
encourage the introduction of “fire safe smoking” schemes for vulnerable smokers in care
homes, hostels and sheltered accommodation. Particularly for elderly smokers with limited
mental or physical capabilities. Such a scheme could cover issues such as compliance with
1988 Furniture and Furnishings (Fire Safety) Regulations, installation of detectors in all
occupied rooms, restrictions on smoking in bed or other unsupervised areas, and limiting
cigarettes smoked to those which pass ignition tests (i.e. do not ignite clothing, bedding or
covers if dropped).

Any such campaigns should be focused first and foremost on 3 storey HMOs and those
occupied by vulnerable persons and smokers.

Chapter 7
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APPENDIX A
Benchmarking Data

A.1 Introduction

A.1.1  This appendix provides:

® summary of information regarding the population of HMOs;

® adiscussion of which sources of information have been used in this study;

® asummary of how benchmark fatality rates have been developed for the purpose of this study.
A.2  Number of HMOs and HMO Occupants

A.2.1  There are three sources of information regarding the number of HMOs and persons in HMOs,
namely:

1. The 1995 Local Authority Houses in Multiple Occupation Survey (LAHMOS).
2. The 1991 English Housing Condition Survey (EHCS)
3. The 1995/96 English Housing Survey (EHS)

A.2.2 The 1995 LAHMOS and the 1991 EHCS estimates were compared in the 1995 LAHMOS report.
It was indicated (p 13) that:

® Local authorities may have had difficulty in identifying households with lodgers and shared housing,
suggesting that the EHCS estimates for these categories are probably more accurate.

® Many local authorities may have considered many of the dwellings identified in the EHCS as shared
houses to be traditional (bedsit) HMOs. The EHCS identified 75,000 bedsits versus 110,642 identified
by the LAHMOQOS, ie a difference of about 35,000.

® The EHCS was probably more consistent in its treatment of houses converted to flats.

A.2.3  The 1991 EHCS and the 1995/95 EHS estimates of the number of houscholds with lodgers are
very similar, differing by only 10%.

A.24  Whilst the DoE report did not discuss the marked differences in the estimated number of hostels
type and purpose HMOs, it is suggested here that the more recent LAHMOS should be used. The EHS and
LAHMOS estimates of “not purpose built flats” are very close, at 880,000 households.

A.2.5  Accordingly, it is probably reasonable to:

®  Accept the LAHMOS estimate of traditional bedsit HMOs.

®  Accept the higher EHCS estimate of shared houses, ie 220,000 shared houses with 660,000 persons.

®  Accept the more recent EHS estimate of the number of houscholds with lodgers.
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e Accept the LAHMOS estimates for purpose built and hostel-type HMO:s.

e  Use the EHCS estimate of houses converted to self-contained flats.

Table A.1 Number of HMOs and HMO occupants.

Category Definition Source Number of Number of Numbers of Number of
buildings accommodation households peopie
units
(1) Traditional HMOs LAHMOS 110,642 505,934 485,067 631,467
— (bedsits) (1995)
EHCS 75,000 337,000 313,000 471,000
(1991)
(ii) Shared houses LAHMOS 100,0043 327,922 270,007 343,187
(1995)
EHCS 220,000 220,000 220,000 660,000
(1991)
(iii) Households with LAHMOS 41,272 73,303 61,075 106,645
lodgers (1995)
EHCS 213,000 213,000 213,000 596,000
(1991)
EHS 198,000 198,000 198,000 1554,000
(1995/96)
(iv) Purpose built HMOs LAHMOS 17,399 193,913 196,119 246,354
— (sheltered (1995)
accommodation
with shared kitchens EHCS 2,200 51,000 50,000 53,000

and bathrooms, Halls (1991)
of Residence, nurses

homes etc)
(v) Hostels, guest LAHMOS 16,665 139,034 127,106 237,717
houses, boarding (1995)
houses, B&Bs. EHCS 45,000 274,000 274,000 548,000
(1991)
(vi) Houses converted to LAHMOS 352,285 927,188 888,131 1,533,597
self-contained (1995)
flats EHCS 250,000 1,028,000 956,000 1,635,000
(1991)
EHS - - 2880,000 -
(1995/96)

' The 1995/96 EHS reported 198,000 households with lodgers, with 260,000 tenancies in total. The estimated
number of people in households with lodgers is based on an assumed 2.8 persons per building. This is derived from
the average occupancy per building noted in the EHCS 1991.

2 Figure quoted for “not purpose built flats” in EHS (p 228).
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A.3 Purpose Built Flats

A3.1  The 1995/96 EHS (p228) indicates that there were 2,534,000 households in purpose built flats.
The EHS (p138) also reports that there are on average 2.2 persons per household in rented social housing,
2.2 in privately rented housing and 2.5 in owner occupied tenures. If it is assumed that the occupancy of
purpose built flats is 2.2, this gives 5,574,800 persons in English purpose built flats in 1995/96.

A.3.2  Information supplied by the DETR regarding the composition of household in purpose built flats is
summarised below in Table A.4. In addition, of those purpose built flats for whose size is reported:

®  55% of purpose built flats are in buildings of less than 3 storeys, and;

®  45% of purpose built flats are in buildings of 3 or more storeys.
A33 Also:

¢ the number of households with at least 1 elderly person is 33% for 3 or more storey flats, versus 60% for
flats of under 3 storeys, and;

e 27.5% of households in flats with 3 or more storeys have children versus 10% of flats with less than 3
storeys.

A.34  Finally, with about 50% and 40% of purpose built flat occupants being adults and elderly persons
respectively, as per Table A.3, this gives:

e 2,750,000 persons aged 17 — 59.
e 7,200,000 persons aged over 60.
A.4 Single Occupancy Houses (England)

A.4.1  The 1995/96 EHS noted 16 million households in houses. If shared houses and households with
lodgers are excluded from this total there are about 15.6 million households in single occupancy dwellings.
Assuming 2.5 persons per household this gives 39 million persons in 15.6 million single occupancy houses.
The 1991 census found that about 54% of the UK population is aged 17-59. If it is assumed that 54% of
residents in houses are 17-59, this gives 21 million persons aged 17 to 59 in English single occupancy houses.
Similarly, with 22% of persons aged under 16 and 22% aged over 65, this gives 8.6 million children and 8.46
million elderly persons in English single occupancy houses.

A.4.2  Information is also given below on the number of households in single occupancy houses of 1, 2
and 3 or more storeys.
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Table A.2 Single Occupancy Houses (EHCS, 1991)

No. of Storeys No. of Households %

1 1,778,000 12.25%
2 11,928,000 82.25%
3 718,000 5%

4 76,000 0.5%
5 8,000 0.06%
All 14,508,000

A.5 HMO Household Composition

A.5.1  Information supplied by the DETR from the 1991 EHCS regarding the size and household
composition of HMQs is given below in Tables A.3 and A.4.

Table A.3 Size of HMOs (% of each category of HMO and number of buildings)

Type of HMO Size (% and number)

Under 3 storey 3 or more storeys
Traditional bedsits 81 (89,000) 19 (21,000)
Shared houses 80 (176,000) 20 (44,000)
Households with lodgers 92 (182,000) 8 (16,000)
Purpose built 89 (15,500) 11 (1,900)
Hostels etc - -
Houses converted to self contained flats 75 (187,500) 25 (62,500)
All 80 (649,500) 20 (145,400)
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Table A.4 Demographic profile of HMO and purpose built flat households (%) (all sizes of HMO

and purpose built flats)

Type of HMO Household type Households with Sex of Household Age of
vulnerable persons Head Household Head
Adults Families Elderlyinfants Person Neither Male Female 16-39 40-60 60+
only  with over
children 60
Bedsits 71 10 19 9 16 75 63 37 66 12 22
Shared houses 70 27 35 135 1.5 85 66 34 81 15 4
Households with 70 18 12 9 6 85 75 25 53 28 19
lodgers
Purpose built 50 0 50 - 15 85 46 b4 44 8 48
HMOs
Hostels - - - - - - - - - - -
Converted flats 41 14 45 10 31 59 56 44 35 19 46
All HMOs 52 15 33 10 22 68 60 40 47 18 35
Purpose built flats 34 19 47 12 24 64 53 47 30 200 50
All households  45.7 28.4 26 - - - 70 30 42 %32 %26
(16-44)(45-64) (65+)
3 The sub-division of ages of persons in the 1991 census differs from that used by the EHS and 1991 EHCS.

A.6 English Housing Survey Data on Householders with Lodgers

A.6.1  The EHS indicates that the vast majority of households with lodgers do not comprise HMOs, in
the terms of the EHS. Some of the 190,000 households with lodgers had more than 1 lodger, giving 260,000
lodger tenancies in total. Of the 260,000 lodger tenancies:

e in 92,000 cases, the lodger(s) were temporary guests with a main residence elsewhere;

® in 153,000 cases, the lodger(s) was classed as living as part of the landlords household;

® in 15,000 cases, lodger(s) were classed as living separately from the main household.

A.6.2  Alodger was classed as living separately from the main household if they were privately renting 1
or 2 unshared rooms and who shared a bathroom with their landlord.

A.6.3  Thus, only 6% of lodger tenancies were classed as HMOs, ie 15,000 houses in total out of 198,000
houses. However the DETR analytical HMO categories do not distinguish lodgers in this way.

A.6.4  However, as it is difficult to establish the type of lodger residency from fire reports, it is proposed to

base the estimated rate of fire death in households with lodgers on the total number of houscholds with
lodgers rather than those just classed as HMOs.
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A.6.5  Further information from the 1995/96 EHS is given below in Table A.5 regarding the composition
of households with lodgers. It is suggested that it is reasonable to characterise households with lodgers as
being predominantly headed by adults (as opposed to elderly persons) in owner occupied houses with young
single male lodgers.

Table A5 1995/96 EHS profile of households with lodgers.

Feature % of households with lodgers % of all households

Type of accommodation

Detached 9 20
Semi-detached 18 32
Terraced 41 28
Purpose built flat 7 13
Converted flat 6 4
Not -self contained 19 2

Age of household head

16-29 27 13
30-44 35 29
45-64 28 32
65+ 9 26

Lodger group composition

1 adult 16-59 89 36
2 adult 16-59 3 19
1 adult 60+ 6 10
Couple with children 0 14
Lone parent with child(ren) 1 8
Large mainly adult 1 7
Male 72 -
Female 27 -
Economic activity of lodger households

Full time work 44 52
Part time work 7 5
Unemployed 17 6
Retired 4 28
Other inactive 10 10
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A.7 Benchmark Populations

A.7.1  Considering the composition of HMO and purpose built flat household it is suggested that, for the
purpose of benchmarking fatality rates:

®  bedsits should be regarded as predominantly young males;

® shared houses should be treated as a mixture of young adults and family households;

® houscholds with lodgers should be treated as adults and family households;

® purpose built HMOs should be split into two groups, those comprising young adults only and those
comprising elderly households, (with the fatality rate amongst elderly persons based on 50% of the

population in purpose built HMOs);

* houses converted to flats should be treated as being fairly representative of the overall population but
with an over-representation of elderly households;

* purpose built flats are also fairly representative of the general population, but again have an over-
representation of elderly households if not as marked as for HMOs.

A.8 Benchmark Rates of Death
A.8.1  The benchmark rates of death are estimated below.

Single occupancy English houses

A.8.2  The number of deaths amongst persons aged under 17, 17-59 and over 60 in English single
occupancy housing has been calculated by examination of 1995 Home Office fire reports (FDR1s). The
number of fire fatalities per age range and number of storeys in given in Table A.6.

Table A.6 Fatalities in single occupancy English houses (1995)

Number of storeys <17 17-59 >60 All
1 0 7 25 32
2 41 57 115 213
3 or more 11 6 9 26
All 51 68 141 271

A.8.3  With 21 million adults, 8.6 million children and 8.46 million elderly persons, the following fatality
rates can be estimated:

® Children: 51/8.6m = 6.00 X 10-6. Equivalent to 1 in 168,000 persons per year.
e Adults: 68/21m = 3.2 X 10-6. Equivalent to 1 in 309,000 000 persons per year

e Elderly:  141/8.46m = 1.66 X 10-5. Equivalent to 1 in 60,000 persons per year.
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A.8.4  The rate of death for all persons in single occupancy houses in England is estimated by dividing the
total number of deaths in single occupancy houses in England by the number of persons living in them. As
previously noted, it is assumed that there are about 2.2 persons per household, which with 15.58 million
households gives about 38 million persons.

* All households: 217/38 million persons = 7.13 X 10-6 per person per year. This is equivalent to | in
140,000 persons per year.

Purpose built flats in England

A.8.5  The rate of death in purpose built flats was estimated by first examining all FDR1’s for 1994 and
1995 to identify all fatalities in purpose built flats. A total of 174 fire fatalities in purpose built flats were
identified for the years 199495, an average of 87 per year. The number of persons in purpose built flats was
derived from the EHS as previously stated. The number of deaths was divided by the number of persons
living in purpose built flats to derive the annual rate of death per person, as follows.

* Adults: 35/2.75m = 1.27 X 10-5. Equivalent to 1 in 78,600 persons per year

e Elderly: 46/2.2m = 2.09 X 10-5. Equivalent to 1 in 48,000 persons per year

® All households: 87/5.57m = 1.56 X 10-5. 1 in 64,000 per person per year.

A.8.6  Of 271 deaths reported in single occupancy houses in 1995, 9.5% occurred in houses of 3 or more

storeys, 12% in single storey houses and 79% in 2 storey houses. This can be compared with the number of

households in buildings with 1, 2 or 3+ floors, as reported in the 1991 EHCS as shown in Table A.7.

Table A.7 Fire deaths by number of storeys in single occupancy houses (England, 1995).

No. of Floors: % of single occupancy houses % of Fire Fatalities in single occupancy houses

1 12.25 12
2 82.25 79
3 or more 55 9.5

A.8.7  Thus, 9.5% of fire deaths (in single occupancy houses) are in houses of 3 or more storeys whilst
5.5% of single occupancy households are in houses of 3 or more storeys.

A.8.8  Table A.8 below provides estimates of fatality rates for single occupancy houses of 1, 2 and 3 or
more storeys in 1995. The highest rate of death occurred in single storey houses. However, this is probably
related to the age of occupants, as the average age of the fatalities was 66, compared with 41 for 2 storey
houses. Otherwise, there is no significant difference in the fatality rate per person for occupants of 2 and 3
or more storey houses. Thus, whilst houses of 3 or more storeys are over-represented in the fatality reports,
this is in line with the larger number of persons in houses of 3 or more storeys.
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Table A.8 Fatality rate per person (amongst persons present at time of fire) by number of

storeys in single occupancy houses

Number of storeys Number of fire Number of persons Rate of death per person
fatalities (No households x av. per year
no persons in building)
1 32 (1.78m x 1.1) = 1.96m 1in 61,000
2 213 (11.93m x 1.8) = 21.5m 1 in 100,000
3 or more 26 (0.8m x 3.3) = 2.64m 1in 101,500

m = 1 million.

A.8.9 It should be noted that Table 2.3 shows the fatality rate amongst person present at the time of fire,
rather than the rate of fire death for all residents, i.e. it excludes those residents who were out of the
building at the time of the fire.

A.8.10 The number of deaths in buildings comprising purpose built flats of 2 versus 3 or more storeys have
been identified from Home Office FDRIs, and divided by the estimated number of persons resident in such
buildings to derive fatality rates of:

e 1in 102,000 persons per year in buildings comprising flats of 2 or less storeys.

® | in 44,000 persons per year in buildings comprising flats of 3 or more storeys.
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Table B.2 Numbers of HMOs and deaths per HMO type and height

Type of HMO Number Number % Number Number of Rate of Death

of Storeys of Deaths of people Accom- per Person per Accom.
modation per Year Unit per Year
units

in 2 years Frequency 1in Frequency 1in
(i) Bedsits <3 12 80.9 510,857 409,301 1.17E-05 85,143 1.47E-05 68,217
3+ 13  19.1 120,610 96,633 5.39E-05 18,555 6.73E-05 14,867
(i) Shared houses <3 6 79.5 515,230 174,900 5.82E-06 171,743 1.72E-05 58,300
3+ 3 20.5 144,721 45,100 1.04E-05 96,481 3.33E-05 30,067
(iiiy Lodgers <3 7 92.1 491,832 182,358 7.12E-06 140,523 1.92E-05 52,102
3+ 1 7.9 54,747 15,642 9.13E-06 109,494 3.20E-05 31,284
(iv) All Purpose <3 10 89.4 220,240 173,358 2.27E-05 44,048 2.88E-05 34,672
Built HMOs 3+ 5 10.6 26,114 20,5655 9.57E-05 10,445 1.22E-04 8,222
(vi) Self-contained <3 22 75.41,232,790 775,112 8.92E-06 112,072 1.42E-05 70,465
flats 3+ 40 246 402,210 252,888 4.97E-05 20,111 7.91E-05 12,644
Total <3 57 83.52,970,949 1,715,029 9.59E-06 104,244 1.66E-05 60,176
Total 3+ 62 16.5 748,402 430,818 4.14E-05 24,142 7.20E-05 13,897
Total All 119 100 3,719,351 2,145,847 1.60E-05 62,510 2.77E-05 36,065
Purpose Built Self <3 60 55 3066140 1393700 9.78E-06 102,205 2.15E-05 46,457
Contained Flats 3+ 114 45 2508660 1140300 2.27E-05 44,012 5.00E-05 20,005
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Table B.3: Vulnerable Persons in HMOs by Number of Storeys (EHCS 1991)

Infants

Type of HMO

(i) Bedsits

(ii) Shared houses

(iii) Lodgers

(iv) All Purpose Built HMOs

(vi) Self-contained

flats

Total

Total

Number
of Storeys

<3
3+
<3
3+
<3
3+
<3
3+
<3
3+
<3
3+

%
23.0
0.0
16.7
31.6
1.0
0.0
0.0
0.0
8.5
16.7
10.8
16.9

Elderly Neither
% %
16.9 59.2
0.0 100.0
0.0 83.3
0.0 68.4
8.5 80.5
0.0 100.0
13.7 86.3
0.0 100.0
421 494
16.7 66.7
26.7 62.5
9.6 75.4

Table B.4 Occupancy of HMOs by Number of Storeys (EHCS 1991)

Type of HMO

() Bedsits

(i) Shared houses

(iii) Lodgers

(iv) All Purpose Built HMOs

(vi) Self-contained

flats

Total

Total

Number of
Storeys
<3
3+
<3
3+
<3
3+
<3
3+
<3
3+
<3
3+

Adults only

%
56.3
91.3
70.8
63.2
69.5

100.0
50.0
100.0
38.6
51.5
50.3
64.0

Families with

Children

%
26.8
0.0
27.8
36.8
16.1
0.0
0.0
0.0
11.8
18.2
15.0
16.7

At least 1 Elderly
Person
%
16.9
8.7
1.4
0.0
14.4
0.0
50.0
0.0
49.6
30.3
347

19.2
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Table B.5 Smoke alarms in fatal HMO fires.

Type of HMO No. of No. with smoke No. with operable No. of fires discovered
fires detectors smoke detectors by smoke detector

No. % No. % No. %
(i) Bedsits 1994 7 2 28.6 2 28.6 1 14.3
1995 14 2 14.3 0 0.0 0 0.0
Overall 21 4 19.0 2 9.5 1 4.8
(ii) Shared houses 1994 2 0 0.0 0 0.0 0 0.0
1995 7 2 28.6 1 14.3 1 14.3
Overall 9 2 222 1 1.1 1 1.1
(iii) Lodgers 1994 2 0 0.0 0 0.0 0 0.0
1995 4 0 0.0 0 0.0 0 0.0
Overall 6 0 0.0 0 0.0 0 0.0
(iv) Purpose built 1994 6 4 66.7 4 66.7 4 66.7
HMOs 1995 7 7 100.0 6 85.7 5 71.4
Overall 13 11 84.6 10 76.9 9 69.2
(v) Hostels 1994 6 6 100.0 6 100.0 4 66.7
1995 0 0 0.0 0 0.0 0 0.0
Overall 6 6 100.0 6 100.0 4 66.7
(vi) Self-contained 1994 29 3 10.3 2 6.9 2 6.9
flats 1995 31 5 16.1 3 9.7 2 6.5
Overall 60 8 13.3 5 8.3 4 6.7
Total 115 31 27.0 24 20.9 19 16.5
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APPENDIX C
Detailed Case Studies

C.1 Catergory I HMOS: Bedsits
C.1.1 Overview of Bedsit Fires

C.1.1.1 The circumstances and factors underlying bedsit fire casualties can be, broadly speaking,
distinguished into 2 ‘clusters'”:

Casualties in the room of origin

C.1.1.2  These are usually persons, often under the influence of alcohol, who inadvertently contribute to a
fire through careless use of smoking materials in presence of readily combustible and toxic materials, such as
unmodified foam filled furniture or bedding. A smouldering fire develops and overcomes the victim whose
alcohol impaired state reduces their ability to respond effectively. Smoke detection, if present in the
building, is typically situated in the hallway and hence only raises the alert once sufficient smoke has evolved
to seep into the hall, by which time the person has probably been overcome.

Casualties outside the room of origin

C.1.1.3  These are persons who are either trapped in their rooms or are injured whilst attempting to escape
in highly hazardous conditions. Typically smoke spreads from the room of origin to obstruct the escape route,
and then spreads up the stairs and enters other bedsits. Reliance on a single door to accommodation units,
typically lacking smoke seals, fire rating or self-closures, fails to contain smoke to the room of origin. In some
cases doors are left open by occupants, or are opened to either investigate fires or attempt rescue of persons
in the room of origin - and left open thereafter. On occasions the fire also spreads from the room of origin
and spreads up combustible surface linings in stairways, where the lack of smoke seals or self-closures on
bedsits allows smoke to enter bedsits to overcome any remaining persons. Fire detection is usually absent or
inoperable, reducing opportunity to escape before the fire develops or spreads seriously. Where it is present
and operable, smoke can still, on occasions, spread to cut off escape routes prior to escape due to the lack of
smoke control. This is particularly true when the fire starts in the stairs or a room (with open door) opening
immediately onto the escape route. The severity of the fire is also often increased by the high combustibility
and toxicity of materials commonly involved in bedsit fires, such as unmodified foam filled furniture.

C.1.1.4 A more detailed review of these factors is given below, and tabulated in Table C.1.
C.1.2 Detailed Review of Bedsit Risk Factors

Behaviours and actions of occupants

C.1.2.1  The behaviour and actions of occupants are significant factors in a number of respects.

C.1.2.2  Inappropriate actions by the occupants. In all but onc case, the fire was related to the actions of the
occupants rather than faulty appliances or wiring, including:

® Ac least 9 cases of fires caused by carelessly discarded cigarettes by persons under the influence of
alcohol.

o Two cases of deliberate fires.
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¢ One person leaving clothing on a light and one leaving gas on (on a gas cooker) both of which were
under the influence of alcohol.

®  One case involving misuse of a heater as a clothes dryer, and one case of an unsupervised candle
igniting piles of clothes.

®  One case involving either careless disposal of a cigarette or deliberate fire.

C.1.2.3  Thus, the state of bedsit occupants (under influence of alcohol) is a key risk factor. This also
suggests that bedsits where fires occur tend to be occupied by persons who at particular risk of experiencing
a fire.

C.1.2.4 However, as elaborated further later on, the careless handling of cigarettes or other sources of
ignition often combines with presence of highly flammable furniture, fittings and/or bedding/carpets. Thus,
on the one hand there are poorly managed ignition sources (such as cigarettes) and, on the other hand,
there are readily combustible materials, such as foam filled sofa lacking combustion modified fillings or
covers. Also, in the case of the gas explosion (case i2), the cooker was in the bedsit. Provision of a kitchen
may have meant the two fatalities would not have been in the same room where the explosion occurred.

C.1.2.5  Vandalism of fire precautions. In at least three cases, fire alarm systems had been vandalised by
occupants. This included at least one bedsit property which had been the subject of annual local authority
inspections and successful enforcement action. Clearly, annual inspection activities did not assure
maintenance of fire precautions between visits.

C.1.2.6  Inappropriate response to fires. Well-intentioned occupant actions can also contribute to fire risk. In
two cases the outcome of a fire was, in part, exacerbated by occupant actions.

® In one case (i12), the locked door to a bedsit was kicked open, causing the door to come off its hinges.
The smouldering fire “flared up” prohibiting entry, and subsequently spreading to the escape route
trapping two other residents in their bedsits.

® Inone case (i14), an occupant was overcome and died upon opening a door to investigate signs of fire.

C.1.2.7  Ability or propensity to respond to a fire. As previously noted, in at least 11 cases the fire involved a
person under the influence of alcohol. In the majority, but not all, of these cases, the person under the
influence of alcohol was fatally injured. This suggests that the state of the occupants also restricts their
ability to respond effectively to a fire. In addition, in at least one case, some occupants initially ignored the
fire alarm on the assumption it was a false alarm.

Management and inspection of bedsits

C.1.2.8  The role of management actions is highlighted in a number of case studies. In particular, two of
the bedsit properties (cases i3 and i6) were let illegally and without the knowledge of local authorities in one
case. In both cases the bedsits lacked any fire precautions, with landlords ignoring 352 notices. The finding
that one illegal let was known to the local authority only due to a complaint from a tenant demonstrates the
role of management behaviour (ie illegal activities) which can continue despite serving restriction orders.
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Detection (time of discovery)

C.1.2.9 The role of early discovery of fires in facilitating escape of persons who are not intimate with the
fire is illustrated in a number of respects. However, care must be taken in considering ‘discovery times’ in
isolation of the rate of fire and smoke spread. The benefit of early discovery of a fire is much less where fire
or smoke rapidly spreads into - or up - the only escape route. It is apparent that, for early discovery of fires to
be of benefit, the fire and associated products of combustion must be prevented from compromising the
escape route and/or entering occupied areas until occupants have been able to escape, or be rescued.

C.1.2.10 Unfortunately, it is apparent that a lack of fire detection often coincides with a lack of control of
fire and smoke spread in bedsit cases studies.

o In case i8, 2 persons were trapped on the (ground) floor of fire origin of a 2 storey bedsit which lacked
smoke alarms, fire doors, self-closures or smoke seals on doors; with readily flammable wallpaper in the
hallway. A flaring fire on a foam filled sofa rapidly spread to the hall, cutting off the escape route.

¢ In case i6, an illegally re-let bedsit of 3 storeys lacked smoke detection. A fire on the second floor spread

through an open door to the stairway, and then spread up the stairs, trapping 2 residents on the third
floor - both of whom died.

C.1.2.11 Conversely, a number of cases do highlight the beneficial role of early discovery, even in cases
where there is an absence of passive fire safety measures.

e In case i3, a single point smoke detector alerted occupants to a fire in a 2 storey bedsit with ‘egg box’
style doors - facilitating their successful escape via normal (non-fire rated) stairs.

e In case i4, 2 occupants were alerted to a fire in another bedsit and were able to escape by the normal
stairs despite a lack of fire doors in the 3 storey bedsit property (with smoke logging throughout the

property).

C.1.2.12 Clearly, care must be taken in assuming that provision of means of early fire discovery can
eliminate the need for passive fire and smoke measures - as noted by the following cases.

e Case 19 involved a deliberate fire in the only staircase of a 3 storey bedsit. The fire was discovered by
actuation of a hallway detector but nevertheless trapped 10 of the 30 occupants due to the rapid spread
of fire and smoke up the stairs.

e In case il12, residents kicked in a door to a bedsit after being alerted by a smoke detector in an attempt
to rescue the occupant. The smoke spread to the hall trapping 2 residents who remained in their rooms.

C.1.2.13 When considering the role of fire detection, account should also be taken of the impact of the
height of bedsit properties, as well as the precautions against fire spread. That is, ensuring a means of early
discovery takes on even greater importance in higher bedsits which lack adequate means of fire and smoke
control, than in bedsits of fewer storeys.

C.1.2.14 It is pertinent to note that the majority of fires where persons were trapped involved bedsits of 3 or

more storeys, suggesting that the opportunity to escape is more limited in higher buildings. Indeed, 12 out of
the 15 cases involved bedsits of 3 or more storeys.
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¢ In case i6, a third floor resident died after jumping in an escape attempt.

® Incase i9, at least 10 persons were rescued from upper storeys of a 3 storey bedsit - not wishing to
attempt jumping.

® In case il2, two persons survived after jumping from a 2nd storey of a 2 storey bedsit.

C.1.2.15 However, it should not be assumed that restriction to 2 storeys allows escape from the second
storey in all cases. For example, in case i8, two occupants were trapped, one on the floor of origin after a fire
‘flared up’ on a foam filled sofa and spread through an open door into a hall lined by readily combustible
wallpaper. This suggests that the likelihood of escape is influenced by the balance of rate of fire spread, time
of discovery and number of storeys, such that:

¢  The opportunity to escape from bedsits of 3 or more storeys is less than for bedsits of 2 storeys -
particularly where fire is not contained.

® The opportunity to escape from 2 storey bedsits is higher - except for where a ‘flaring fire” is allowed to
rapidly spread into common areas due to high flammability of ignited — materials and/or lack of
containment and high flammability of surface linings. In these circumstances, the fire may spread before
a person has the opportunity to react and/or escape regardless of the number of storeys.

C.1.2.16 The bedsit case studies also raise the issue of the role of fire detection in alerting occupants of the
room of origin to a fire. In a number of cases smoke detectors were installed in halls, as per local authority
directions, correctly actuated to prompt successful escape of residents outside of the room of origin.
However, the majority of persons in the room of origin died from the effects of smoke, as in cases i12, ill,
110 and 4. This suggests that the location of smoke detectors is an important factor. Hall mounted detectors
do not necessarily protect occupants in the room of origin. But again, these fatalities also tended to be under
the influence of alcohol and smoked cigarettes. This suggests that they may not have responded to an alarm
and they may not have accepted a smoke detector due to the likelihood of smoking related false alarms.
Whilst a heat detector may reduce the likelihood of smoking related false alarms, most of these fires
comprised ‘smouldering fires’ in the initial stages, for which heat detectors would be of little immediate
benefit.

C.1.2.17 Yet again this should not be interpreted as suggesting that occupants of the room of origin cannot
be saved. In a number of cases (including case i5) such persons did successful escape from a fire in their
bedsits including, in case i7, a person under the influence of alcohol.

Control of fire and products of combustion

C.1.2.18 Fire and/or smoke spread from the room of origin to either block or inhibit the use of the escape
route in the majority of bedsit case studies. This highlights the importance of the means of fire and smoke
control (or lack of it) in bedsits, all of which relied on a single escape route and a single door separating
bedsits from escape routes. In many cases significant numbers of occupants are trapped, with their survival
depending on fire brigade rescue. For example:

® Incase i3, 8 out of 10 occupants were trapped in a bedsit after the landlord opened a door to investigate
a fire. The fire brigade rescued seven residents (3 carried out, 4 rescued by ladder and 1 died).
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e In case i5, a smouldering fire flared up in a bedsit whose occupant escaped leaving the door open. Five
other residents were rescued after smoke rapidly filled the stairs.

e In case i6, a fire developed in an unoccupied room with an open door to the stairs. The fire spread into
and up the stairs, trapping 2 residents on upper floors.

e In case i7, 7 persons were trapped in the 4 storey bedsit when smoke spread into stairs after an escaping
bedsit occupant left his door open.

C.1.2.19 In contrast, in case il fire doors held a fire to the room of origin whilst residents in other rooms
escaped after a hall mounted alarm raised the alert.

C.1.2.20 The following features contributed to lack of control of fire and smoke.

®  Presence of highly combustible and toxic materials allowing rapid development of fire and toxic smoke,
such as unmodified foam filled furniture.

e Reliance on a single door between bedsits and escape routes - without self closures or cold smoke seals
and, at best, modified to offer fire resistance. On many occasions persons left doors open after
investigation of signs of fires or attempting rescue - with the door remaining open thereafter.

¢ Combustible surface linings in escape routes.

e No vertical compartmentation of stairs or horizontal compartmentation of hallways (in 3 storey bedsit
properties). '

C.1.2.21 Thus, fire and/or smoke rapidly entered escape routes and spread to other occupied rooms from
which there were no alternative (safe) means of escape. On two occasions, a fire was deliberately ignited in
the escape route (stairs), rapidly spreading up this only escape route. Again the severity of the fires were
aided by presence of flammable surface linings, which supported fire spread.

C.1.2.22 Review of the times between discovery of fires and the last escape or rescue of (survivors)
occupants provides an indication of the importance of the duration of fire and smoke resistance in bedsits.
As noted in table C.1, the times to last escape/rescue vary greatly from 1 minute to well over 30 minutes. In
those cases where persons were trapped for over 30 minutes, the ‘fire’ is unlikely to have impinged on their
doors for the whole of this period, although smoke will have rapidly reached their rooms. Nonetheless, in a
number of cases persons were trapped for over 15 minutes, with fire and smoke in the area immediately
outside their rooms. This suggests that the duration of fire resistance offered by doors is an important factor.
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C.2 Category II: Shared Houses
C.2.1.1  The shared houses case studies are summarised in table C.2.

C.2.1.2  The factors contributing to the risk to life from fire in shared houses are, in many respects, similar
to those operating in other types of HMOs, such as bedsits and converted flats. In particular, the following
factors can be identified in the case studies.

e Likelihood of a rapidly developing fire occurring - with higher likelihood in houses which are targets of
arson, are occupied by heavy drinkers and smokers and/or have highly flammable materials - (eg. foam
filled furniture and flammable surface linings in hallways). In almost every case study, the cause of the
fire could be related in some way to state or special characteristic of one or more of the occupants, ie
persons were either under the influence of alcohol, mentally impaired or children. This suggests that
those shared houses which experience serious fires tend to occupied by certain categories of people who
may be at particular at risk of experiencing a fire.

¢ Likelihood of fire and/or smoke rapidly spreading through occupied areas - with faster spread in houses
with open doors.

e Time to discovery - with slower discovery where detectors are absent or in common areas only.

¢ Time (and ability) required to escape - with longer times for impaired persons. Also, certain types of
occupants, such as children, may not be able to escape unassisted.

®  Numbers of persons at risk.
®  Numbers of storeys - with reduced opportunity to escape from upper storeys.

C.2.1.3  Thus, as with other HMOs, the risk in shared houses is influenced by the ability and propensity of
occupants to escape prior to a fire developing to a life threatening state. In turn, the degree of fire threat is a
product of the rate of fire growth, degree of fire/smoke containment afforded by doors and other fire
precautions, and the location of the fire. Flaring fires, such as those involving accelerants, highly flammable
foam or chip pans, can rapidly spread through any open space, especially if there is a ready supply of air via
open doors or failed windows. Thus, as with bedsits and converted flats fires originating in common areas,
particularly stairs, or rooms which open directly onto stairs lacking fire protection, pose an especially high
risk to life. This is due to the high likelihood of the escape route being obstructed. Smouldering fires do not
necessarily entirely obstruct escape routes (stairs), especially where doors are shut. However, the ability to
escape can be limited, even in smouldering fires where:

e the fire is not discovered for an extended period - allowing smoke logging of occupied areas;

® persons involved have a limited ability to react without assistance, such as children, or people under the
influence of alcohol.
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C.2.1.4  Itis also apparent that the size of building does play a role in a number of respects, in conjunction
with the degree of compartmentation. Firstly, persons on upper floors are at risk of being trapped by smoke
from fires either on lower floors or their own floor. Escape is particularly difficult from third or fourth storeys.
Secondly, the size of buildings plays a role in that persons in rooms remote from the fire may be offered some
protection by closed doors and distance. Fire and smoke needs to travel to reach them. Clearly care must be
taken here, as where conditions facilitate rapid fire spread, such as flammable linings in stairs, the benefit of
greater separation distances between people and fire sources may be negated.

C.2.1.5 Therefore, as with bedsits and converted flats, features such as the degree of fire and smoke
containment afforded by doors, fire detection, number of escape routes and number of storeys, all play a role.
In the case of shared houses, it is apparent that many houses lack detection equipment, self-closing doors,
and rely on a single escape route with flammable linings. In this way analogies can be drawn between shared
houses and bedsits. Both types of HMOs commonly offer less protection against the spread of fire and smoke
between floors or from stairs into rooms, than houses converted to flats. In those cases where fire doors and/
or detection equipment had been installed in shared houses, the level of smoke ingress into stairs was
reduced - except where the door was wedged open.

C.2.1.6  However, it is possible to make a further distinction between shared houses, in terms of the
number and types of occupants. There was a very high level of occupation in some of the case studies, with
up to 24 occupants in a 2 storey house, compared with 2 or 3 persons in other shared houses. Moreover,
unlike bedsits, a number of the shared house case studies involved large numbers of vulnerable persons,
namely children. This raises the role of occupants characteristics in shared houses, particularly their ability
to react or escape unassisted. In a number of cases, occupants such as children did not attempt escape,
apparently due to reason of lack of mobility (ie infants) or lack of appropriate response (eg hiding under
beds). These cases raise the issue of the balance of fire protection and fire detection. It cannot be assumed
that these occupants will react upon discovery of a fire, and hence their safety relies on being afforded
protection against fire until assistance can be rendered by others. This includes being afforded protection
against fires originating in the rooms occupied by children, where it cannot be assumed that occupants will
attempt escape.

C.2.1.7  The interaction of occupancy of shared houses with the other common risk factors operates such
that:

® Premises with vulnerable persons, particularly children are at high risk even with smoke detection in
common areas and fire rating of escape routes.

® Premises with open doors, and larger numbers of occupants are at higher risk, particularly where the
ability of people to respond is likely to be impaired by reason of alcohol, age or physical/mental
impairment.

C.2.1.8 The risk is further increased if the premises comprise 3 or more storeys, or persons who may be
particular targets of arson. Shared houses of 2 storeys with an average number of able- bodied occupants do
not appear to present a high risk, especially where internal doors are closed at the time of the fire.
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C.3 Category III: Households with Lodgers.
C.3.1.1  The household with lodgers case studies are summarised in table C.3.

C.3.1.2  The case study fires in households with lodgers (none of which were known as HMOs to the local
authority) are broadly comparable to fires in single occupancy houses. Typically the fire:

e Starts in a foam filled sofa or bed due to careless disposal of a cigarette, or due to faulty electrical
systems.

e The lack of smoke detectors allows the fire to develop unnoticed until smoke reaches persons outside
the room of origin or is seen by persons outside the building.

® Victims are either occupants in the room of origin who are unable to escape unassisted (infants, elderly
or overcome whilst asleep) or persons elsewhere in the building whose escape route is cut-off by smoke.

o The fire either self-extinguishes or is confined to the room of origin by closed doors, or is able to spread
into the stairs through open doors.

C.3.1.3 The time between discovery and the escape or rescue of the last survivor is typically less than 10
minutes.

C.3.1.4 In addition, the majority of victims were landlords or members of the landlord’s family. Indeed in

many cases the lodger was absent at the time of the fire and was in no way related to the cause or outcome

of the fire. Only 2 of the 11 case studies involved buildings of 3 storeys, and only 3 of the buildings had more

than 3 occupants. In one of these cases, the house was occupied by the landlords family and a lodgers family.

C.3.1.5 Thus, as with fires in single occupancy houses, the risk to life is influenced by:

e smoking habits of occupants, and maintenance of wiring;

® means of fire detection (or lack of it);

e vulnerability of occupants;

® means of fire and smoke control (or lack of fire doors or self-closures);

e number of storeys.

C.3.1.6 It is salient to note that:

® A number of persons successfully escaped by exiting from second storey windows.

® A number of persons were able to exit second storey bedrooms to investigate smoke in hallways without
being overcome. The fire was in a remoter room with doors limiting the amount of smoke in common

areas. Therefore, the physical distance separating occupied areas and doors (when closed) afforded some
protection to occupants from fires occurring elsewhere in the building.

121



Fire Risk in Houses in Multiple Occupation

C.3.1.7 This would suggest that persons are able to escape from second storeys, on occasion, and are at
less risk from fires elsewhere in the building than flat occupants with directly connecting living areas or
inner rooms. Clearly, care should be taken in assuming that persons can always escape from second storeys
or in assuming that fire spread will be limited in houses. As previously noted, fires and smoke can rapidly
spread through open doors to trap or overcome persons on second storeys, and occupants may be overcome
prior to escape due to either rapid fire spread (e.g. when fires flashover or accelerants are used) or lack of
mobility. This highlights the role of means of smoke detection, closure of doors and correct response to fires
in facilitating escape of able bodied persons and rescue of vulnerable occupants.
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Appendix C

C.4 Category IV HMOs: Purpose Built HMO:s.

C.4.1.1  Fires in purpose built HMOs, as summarised in table C.4, can be distinguished on the basis of 2
factors:

e  QOccupancy
® Degree of self-containment of accommodation units

Fires in purpose built HMOs with mostly self-contained accommodation for elderly persons
C.4.1.2  These fires (cases ivl to iv4) share a number of common characteristics:

e In all cases, the fire is confined to the room (or flat) of fire origin with at most light smoke ingress into
common corridors. The degree of smoke spread into common corridors is insufficient to prevent passage
of other occupants.

e In all but one case, the cause of the fire related to handling or disposal of smokers materials, with one
chip pan fire.

e The casualties were all intimate with the fire, such as ignition of their clothing, bedding or settees in
their room.

e Dersons in other flats were either led to safety without difficulty (due to the lack of smoke in common
areas) or did not require evacuation due to containment or extinction of the fire. Accommodation units
had fire doors and self-closures, with lobbies.

e  Staff reacted promptly, attempting rescue and/or first aid fire fighting with hand held extinguishers. This
was usually unsuccessful in the cases considered.

e The materials ignited were more highly flammable, such as nylon clothing, or bedding.
o All premises complied with pertinent fire safety regulations.

C.4.1.3 However, the location and design of automatic fire detection varied. In some cases,
accommodation units had smoke detection linked to a central control point which alerted staff who
responded. In other cases, the accommodation units either lacked smoke detection or were not linked to a
central system. In these cases, the alert was not raised until smoke issued into the common corridor and/or
the flat occupant raised the alarm.

C.4.1.4 It is salient to note that whilst the majority of casualties died, despite prompt reaction by staft, at
least one person trapped in the room of fire origin (by a flaring sofa fire) was rescued alive. She called the
fire brigade by phone from her room, and was rescued 7 minutes after discovery of the fire.

Fires in purpose built HMOs for vulnerable persons, lacking self-contained accommodation.
C.4.1.5 These cases are summarised in Table C.4 (cases iv5 to iv11). These cases share some of the

characteristics of fires in purpose built HMOs with self-contained accommodation.

e  Most involve smokers’ materials.
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® The fatality is intimate with the source of ignition, i.e. ignition of their clothing or bedding.

® The casualties dic despite prompt reaction by staff alerted by either room or hallway mounted smoke
detectors.

C.4.1.6  However, they differ in one important respect. As there is a greater degree of spread of smoke and
fire, on occasions into common areas, trapping other residents.

C.4.1.7  This is due to either the door to the room of origin having been propped open or opened to
investigate the alarm, or in one case the fire originated in the lobby area and spread up the stairs. Corridor
fire doors curtailed further spread of smoke, (except in the case of firc in the lobby), and allowed escape of
residents on the ‘smoke free’ side of corridor doors. However, residents had to be rescued from rooms
between the first corridor door and the room of fire origin. This suggests that the lower level of containment
atforded by the design of these premises allows spread of smoke, trapping residents, despite correct actuation
of smoke alarms.

Fires in purpose built HMOs for less vulnerable persons
C.4.1.8 There were 3 fires in:

® a university student residence (case iv12);
® a school residential block (case iv13);

® asheltered accommodation block for homeless youngsters and young offenders in rehabilitation (case

ivl4).

C.4.1.9 In the case of the university residence and the sheltered accommodation, the fire and smoke were
mostly confined to the room of origin by fire doors. Upon discovery, occupants were able to evacuate,
although some did initially ignore the alarm in the student residence due to limited smoke in corridors. The
student in the room of origin died. The room lacked smoke detection and the casualty was thought to have
been under the influence of alcohol. It is thought the fire went undetected for 25 minutes before the
corridor detector was activated. Residents of the sheltered accommodation were quickly evacuated by staff,
despite some possibly being under influence of drugs or alcohol.

C.4.1.10 In the case of the school residential block, the fire entered a common roof space and spread across
the upper storey. Goodwill advice from the fire authority had not been acted upon at the time of the fire.
Initial first aid fire fighting by pupils failed, which also delayed raising the alert by 20 minutes. Once the
alarm was raised staff and senior pupils conducted an orderly evacuation of all occupants by fire rated
enclosed stairways. Thus, despite the delay in alert and evacuation, occupants were able to escape safely due
to a well managed evacuation via protected escape routes.

C.4.1.11 These cases again illustrate the role of passive fire precautions in providing a safe escape route, and

highlight how fire rating of escape routes can mitigate the effects of a delayed evacuation or discovery of a
fire.
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C.5 Category V: Hostels
C.5.1 Overview of Hostel Fire Risk Factors

C.5.1.1 Hostels, and other category v HMOs, such as houses used as elderly persons houses, can be
distinguished in terms of their occupancy and numbers of persons as well as their level and quality of
management. In particular:

e  Certain HMOs are occupied by highly vulnerable persons who are not always able to respond effectively
on discovery of a fire. These include the elderly, mentally or physically impaired, children and substance
abusers.

e Other HMOs are occupied solely by able bodied and cognisant persons - such as students hostels and
single persons hostels. These persons are able to respond effectively on discovery of a fire, especially if
management promptly initiate an evacuation and fire/smoke is contained by features such as fire doors.

C.5.1.2  The occupancy of an HMO is a definite risk factor. In some cases, occupants cannot be relied on
to evacuate without assistance and need protection from the effects of fire and smoke whilst evacuation is
undertaken. In the event of a failure to complete an evacuation, or entrapment of occupants due to
obstruction of escape routes, the survival of occupants relies on the degree of protection against ingress of
fire/smoke into occupied areas (particularly bedrooms) from which they are unable to escape without
assistance. Unfortunately, the effectiveness of fire precautions, such as fire doors, is often negated in the case
studies by actions of management and occupants, as well as by standard of design and layout, such as lack of
smoke seals or lack of horizontal compartmentation of corridors.

C.5.1.3  Fortunately, many category v HMOs have second, or even third, escape routes which have
compensated, on occasion, for the failure to protect the first escape route. This highlights the important role
of alternative escape routes in high risk occupancies as well as poorly managed HMOs. However, as with fire
doors, the availability of the second or third escape route also depends on management actions (i.e. locking
of escape route doors) and building design. This highlights the dangers of reliance on a single common
access route to all escape routes without horizontal compartmentation.

C.5.1.4  Whilst early discovery of fires has facilitated successful evacuation in many cases, this is not
always so. Firstly, escape routes still require protection for the period of evacuation, as well as protection to
access to escape routes. Secondly, fires which originate in common areas or rooms opening directly into
escape routes can immediately compromise the escape route. This is especially true if persons open doors to
investigate the situation and thereby allow passage of fire and smoke. Thirdly, inappropriate actions of
management and occupants, such as being locked into bedrooms, failing to alert sleeping occupants on
discovery and ignoring alarms due to history of false alarms, can lead to delayed evacuation.

C.5.1.5 Thus, the period for which escape routes require protection to allow escape varies according to
occupant mobility and mental state, likelihood of a correct response by management and occupants and
location of the fire. Where persons are trapped, the duration and level of protection (from ingress of firc and
smoke) required will depend on the time required for assistance to be rendered and their vulnerability to
effects of smoke. This larger, more complex category of HMOs with physically vulnerable persons (elderly,
infirm and children) are likely to require more protection than other category of HMOs.
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C.5.1.6  In summary, the risk to life in category v HMOs, is a balance of:
®  occupancy;

® number of occupants;

e quality of management;

® means of control of fire and smoke spread;

e availability of alternative escape routes;

® means of fire discovery and alert.

C.5.1.7  Higher levels of protection and standards of management are required for larger buildings and
higher risk occupancies. These factors are further elaborated below, with a summary of case studies in table

C.5.
C.5.2 Detailed Review of Hostel Risk Factors

Quality of fire safety management
C.5.2.1  The role of hostel management in exacerbating ot, conversely, mitigating the outcome of a fire is
illustrated by a number of case studies. The beneficial role of management actions is illustrated by:

®  Case v3, a purpose built 4 storey hostel fire run by the Salvation Army for elderly persons. The trained
staff were able to evacuate 76 occupants within a few minutes of discovering the fire - despite the
elderly, infirm nature of the occupants. The fire brigade were immediately alerted and notified of the
location of 4 trapped occupants (who died despite prompt rescue). The smoke was confined by a
hallway fire door.

® C(ase v4, a purpose built 4 storey student hostel. Upon discovery of the fire, staff immediately initiated
evacuation of 55 residents and alerted the fire brigade. Evacuation was complete in about 2 minutes.

* Case v3, a house converted to a hostel for persons with Down’s Syndrome. Night staff, upon being
alerted by activation of a smoke detector, led out 12 residents. Due to the fire escape route being
blocked by smoke, staff led out residents by the second escape route in 4 minutes. Residents had to be
awoken.

C.5.2.2 These cases can be contrasted with:

® Case v2, a 5 storey hotel used as a hostel. The manager, upon being alerted, forced open the door to the
room of fire origin. After failed first aid fire fighting the fire spread through the open door into the
hallway. Due to a faulty alarm system the alert was not raised, and the fire brigade were not called for 20
minutes. One of the escape routes was locked, forcing residents to attempt escape past the room of fire
origin. Emergency lighting failed in area of densest smoke. The location of missing persons was
unknown. Two children were locked in their bedrooms.
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(C.5.2.3 The role of management is also illustrated by:

e (Case v6, a house converted to an old persons home. Smoke was able to spread from a fire in a bedroom
into hallways due to the bedroom door and corridor fire doors being propped open to allow air to
circulate. Otherwise staff quickly evacuated 44 residents in 6 minutes.

e (Case v7, a house converted to an elderly persons care home. Smoke from a fire in a laundry room spread
through wards and through some fire doors tied open with string. This led to 4 residents being overcome
by smoke whilst asleep. Otherwise, staff were able to evacuate about 25 residents in 6 minutes.

C.5.2.4 ltis salient to note that in all of these cases, except the student hostel, it is reported that the

premise was known to the local and/or fire authority and was subject to regular inspection by one or both

authorities. Indeed, some of the practices, such as propping open fire doors, had been noted and queried in
earlier inspections but clearly persisted.

Vulnerability and behaviour of occupants.

C.5.2.5 In the vast majority of cases, the hostels or houses catered for highly vulnerable persons,

including:

e 4 houses converted to old persons homes, housing 36, 52, 29 and 44 persons respectively - in each of
these cases at least some residents required assistance to evacuate;

e 1 purpose built hostel for 80 elderly persons;
* 1 house converted to a hostel for about 12 Down’s Syndrome persons;

e | hostel and 1 guest house used as a hostel catered for persons with mental or psychological disorders,
mental impairment or substance abuse - housing 8 and 5 persons respectively;

e | purpose built hostel housing 15 persons.

C.5.2.6 In addition, at least two of the hostels provided accommodation for families, including infants,
with 30 and 74 residents respectively. These characteristics played a role in a number of respects.

C.5.2.7  Firstly, a number of the fires can be related to the mental or psychological state of occupants,
including:

e deliberate fires - either suicidal, malicious or unknown reasons;
e careless disposal or handling of smoking materials by elderly persons;

e careless disposal of smoking materials or failure to supervise appliances whilst under influence of
alcohol.
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C.5.2.8  Secondly in many cases residents required assistance to evacuate due to reason of age (infants and
elderly), mental impairment or medication. Clearly, it cannot be assumed that all residents will be able to
react (at all) or respond appropriately on discovery of a fire. Where assistance is not available such persons
remain in their rooms or fail to leave affected areas - either until assistance is rendered or until they are
overcome. For example, in the case of the Down’s Syndrome hostel the residents did not know what to do
when their usual escape route was blocked and relied upon staff to be led out by a second escape route.

C.5.2.9 These findings suggest that:

®  Certain hostel occupancies may be at particular risk of experiencing a fire due to the mental or
psychological state of occupants.

® [t cannot be assumed that certain classes of hostel residents will be able to evacuate upon becoming
aware of a fire. They will rely on protection afforded by fire precautions and assistance from others for
their survival. These persons include children, clderly, mentally impaired, physically impaired persons,
and for known substance abusers.

C.5.2.10 In contrast, it is salient to note that all residents of hostels occupied by able bodied and fully
cognisant adults (ie students, bail hostels and single persons hostels) were able to evacuate unassisted within
a few minutes.

Control of fire and smoke (and means of discovery)

C.5.2.11 As indicated above, the survival of many residents relied on their being assisted from the building
prior to the fire or smoke spreading to their location. Thus, in addition to providing assistance to such
residents, the degree of protection against spread of fire and smoke should reflect the vulnerability of
residents. The beneficial role of fire precautions in allowing an evacuation of large numbers of vulnerable
persons to be undertaken is illustrated in cases v3 and v11. In both cases, the spread of smoke was confined
by a corridor fire door - assuring safe use of the stairway for purposes of evacuation of elderly persons.

C.5.2.12 In contrast, the lack of effective precautions against spread of fire and smoke clearly contributed to
the severity of a number of cases.

® Incase v13, a purpose built block of self contained flats used as a hostel for homeless persons. The
deliberate fire, which started in a lift shaft opening directly into a hallway, spread rapidly through all 3
storeys. This rapid spread was partly due to lack of cold smoke seals on corridor and lobby doors, but
also due to the failure of the lift shaft lobby panels (and the deliberate wedging of 1 stairway door by
arsonist). Also, all the escape routes were accessed by the lift corridor, which lacked fire doors .

® Incase v3 (a purpose built hostel) whilst the corridor fire door prevented smoke entry into the stairway,
4 residents were trapped in their rooms on the “smoke side” of the fire door. No fire doors were provided
in the corridor between the room of fire origin (a lounge) and these 4 bedrooms (which were in a dead
end corridor). The doors to these bedrooms allowed the entry of smoke, resulting the death of 4
occupants.
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e In case v, smoke spread via void spaces in the converted building from the ground floor to the 2nd and
4th floors - overcoming 2 residents.

e Lack of compartmentation of roof space in case v4 allowed fire to spread across the building.

C.5.2.13 However, it is also apparent that the effectiveness of fire precautions is often compromised by
actions of management including allowing fire doors to be propped or tied open in 4 cases and defective self
closures in another 2 cases. In each case this contributed to spread of smoke into escape routes.

C.5.2.14 The importance of these factors is demonstrated by the numbers of persons to whom assistance
was rendered for their escape, including case v13. In this case, 25 persons were rescued by extension ladder
and 10 led out by the fire brigade 20 minutes after smoke had entered all 3 protected staircases, due to lack
of cold smoke seals and defective self closures.

C.5.2.15 The control of smoke afforded by doors can also be negated by inappropriate responses to fires,
namely forcing open doors and then leaving them open, as per cases v2 and v8. In both cases, the manager
forced the door open, prior to alerting all other occupants, failed to extinguish the fire which “flared up”
with smoke entering the corridor trapping residents in their rooms.

Means of escape

(.5.2.16 The role of second and third escape routes in allowing escape is apparent in a number of cases. In
particular, where the first escape route was obstructed by smoke, usually due to fire doors being left open or
forced open as described above. The availability of a second escape route allowed residents to escape
successfully in some of these cases, including cases v7, v6 and v9, where residents evacuated via a second
stairway after smoke entered the first stairway.

(.5.2.17 Thus, the second stairway “compensated”, to some extent, for the failure to protect the first escape
route. Clearly care has to be taken in assuming that the provision of a second or third route will always
compensate for failure to control smoke, for two reasons. Firstly, there was a common route of entry for
smoke into the corridor serving all 3 escape routes in case v13, a block of purpose built flats, namely the lift
shaft and an uncompartmented corridor accessing all 3 stairways. Secondly, in case v2 access to the second
escape route was prevented by a locked door. Thus, the beneficial role of alternative escape routes can be
negated by poor management or by the internal design of buildings.
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Appendix C

C.6  Category VI HMOs: Houses Converted to Self-contained Flats
C.6.1 Overview of Fires

C.6.1.1 Fires in houses converted to flats are summarised in Table C.6. Fires in houses converted to self-
contained flats can be loosely grouped into 3 types.

Fires originating and remaining in flats

C.6.1.2  The majority of case study fires originated in flats and were mostly confined to the flats. Typically,
sufficient smoke escapes the flat to alert other occupants or neighbours, but not sufficient to prevent escape
by the stairs. This is despite a common lack of smoke detection which often allows fires to smoulder and
develop for extended periods prior to discovery.

C.6.1.3  Faralities in these fires are confined to persons in the flat of fire origin. The containment of the
fire is associated with protection afforded to escape routes (stairs) by flat lobbies, many of which have self
closing fire rated doors.

Fires originating in flats but spreading to common area

C.6.1.4 A number of cases involved fires originating in flats which spread to stairs sufficiently rapidly to
trap residents of other flats or, to create hazardous conditions in the escape route. There were two ways in
which this occurred.

e A fire encompassed an oxygen cylinder which exploded, damaging the structure of the building, with
smoke subsequently spreading across the floor (out of the flat of origin). One elderly person on an upper
floor was trapped.

* In two cases, fires involving floors remained undetected for extended period allowing them to spread
into floor/ceiling voids. In one case, a fridge fell through the weakened floor into the common stairs,
trapping a resident in a lower floor flat. In the other case, fire burnt through the floor of a flat in the
lobby area and smoke spread into stairs, trapping a resident in another flat.

C.6.1.5 However, in each of these cases the trapped resident remained in their flats and awaited successful
rescue by the fire brigade, suggesting that they were afforded a high level of protection by fire rated lobbies.

C.6.1.6  In a third case a lounge fire had burnt through the floor, with smoke entering the stairs. However,
residents in other flats could still escape using the stairs as the fire was discovered by a returning resident
prior to the stairs being blocked by smoke.

Fires originating in common areas (stairs)

C.6.1.7 In 2 cases, deliberate fires were started at the base of the only stairs in flats of 3 or more storeys.
The escape route was rapidly filled by smoke and, in one case, fire. Occupants were trapped regardless of
operation of fire alarms due to lack of any opportunity to escape by the stairs. However, the outcome of both
cases were very different.

C.6.1.8  In case vi7 the fire rapidly spread up the stairs and smoke entered flats. Residents either attempted
escape by jumping from upper floors or climbing down drainpipes (often unsuccessfully). Alternatively,
resident were overcome in their flats or were rescued suffering from smoke inhalation by the fire brigade. In
this case, fire spread was aided by flammable surface linings in the stairs and opening of doors to flats.
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C.6.1.9 In the second case, occupants were able to remain in their flats, which suffered only moderate
smoke damage until rescued. The fire was confined to the area of origin, a cupboard. These cases highlight
the role of surface linings and lobbies in affording flat occupants protection from fires in common areas.

C.6.1.10 However, there are a number of additional salient features of the Hove (case vi7) fire which
further highlight the importance of precautions against spread of fire and smoke. In this case, the fire brigade
relied on the use of a turntable ladder to rescue persons from the upper floors of the 5 storey building.
Deployment of this appliance, which normally takes some 10 to 15 minutes, was made more difficult by cars
parked in front of the building. Four persons were rescued by this appliance, 120 minutes into the fire. These
persons had been able to walk across a balcony adjoining the neighbouring house, at 5th floor level, where
they remained until rescue. In this situation, the duration of protection afforded flat residents against ingress
of fire and smoke is critical due to the extended time required to reach upper floors.

C.6.1.11 The time to the last escape or rescue of a survivor, from discovery are given below in table C.6.

C.6.2 Fire Fatalities in the Flat of Fire of Origin

C.6.2.1 Fires originating in flats can be further distinguished into those involving:

® victims who were present in the room of fire origin upon (discovery) ignition;

® victims who were in adjacent rooms at the point of discovery.

C.6.2.2  The former cases tended to involve persons who were unable to respond effectively to the fire

through reason of physical or mental impairment, such as partially blind, or were under the influence of

alcohol. The latter cases reveal a number of risk factors which may be particularly salient to fires in flats as

opposed to fires in houses. In particular:

¢ In two cases, the fire was in an area (a kitchen and a lobby) between the victims and the front door of
the flat. In order to escape the victim would have had to attempt movement through the room of the
fire origin. In case vi2, the kitchen stood between the lobby and the living area in which the occupant
was located at the time of fire discovery. In case vi9, the fire was in the lobby and the victim was in a

room which opened immediately into the affected part of the lobby.

e In 2 other cases the victims were in rooms which opened immediately into the room of fire origin,
namely the bedroom in the cases of vi8 and vilO.

C.6.2.3 In each of these cases it is pertinent to note that:
¢ The victims were under the influence of alcohol.
e  There was a single door separating their room and the room of fire origin.

¢ In each case they opened the door to the room of fire origin, to be immediately confronted by a flaring
fire (due to ingress of air) and smoke, and were immediately overcome.

® The fire and the victim(s) were on the same floor, and typically within a few metres of each other.
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® There were no smoke detectors in any of these flats allowing the fires to develop for extended periods
prior to discovery. Victims appear to have been awoken in each case by the smell of smoke.

® Also, 3 of these 4 cases involved 3 storey buildings.

C.6.2.4 This may be contrasted with the layout of unconverted houses where it is more common for
kitchens and bedrooms to be separated from other living areas by a hallway and/or stairs. Thus, in
unconverted houses, it is more typical for there to be 2 doors between living areas (e.g. kitchen and lounge
doors) and an intervening space (e.g. hallway) between non-adjacent rooms.

C.6.3 Demographic Factors

C.6.3.1 A number of cases also highlight the role of occupant physical and mental capabilities. For
example:

® In case vi4, the explosion of an oxygen cylinder allowed smoke spread across the floor of fire origin
including the stairs. An elderly occupant on a floor above the fire required fire brigade assistance to
escape.

e In case vif, a partially blind elderly person’s clothing was ignited by a gas fire. The victim apparently
moved around the room, with the fire spreading to other items. Both the first victim and a second
elderly occupant in the same room died. The second occupant was apparently unable to attempt escape
without assistance.

e In case vi3, an elderly person with mental health problems used an electric ring as a heater, sited on a
pile of paper that autoignited into a smouldering fire. The victim apparently was overcome whilst asleep.
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APPENDIX D
HMO Risk Assessment Proforma

D.1 INTRODUCTION
D.1.1.1  In order to provide guidance in assessing the level of risk to occupants of HMOs, a methodology is
required which considers the key factors that influence risk in HMOs and the contribution of any factor to

the overall risk.

D.1.1.2  From the case studies, a number of key factors were identified which influence the fire risk in
HMOs, namely:

®  Occupancy characteristics of the HMO.

® Degree of occupant dependency on others and the vulnerability of occupants to the effects of smoke
and fire.

®  Number of occupants.

®  Type and location of fire and smoke detection.

® Separation between room or area of fire origin and location of occupants.

® Degree of self-containment of accommodation units.

®  Fire rating of access to escape routes.

e Number of storeys.

¢ Number of escape routes and their degree of fire and smoke containment.

e Quality of management.

D.2 Levels of Risk

D.2.1.1  The factors have a number of defining components or characteristics which effect the
contribution each factor makes to the total risk. Each component is assigned a quantitative “rating”
reflecting the impact that the component is considered to have on the overall risk. Each factor is considered

and the ratings are summed and scaled to give a maximum of 100 points allowing a grading scheme to be
implemented. The grading employed for the purpose of this study is shown below.

Table D.2 Levels of Risk associated with HMO Risk assessment scheme
Score Level of Risk

Over 75 Very high risk
51-75 High risk
26 -50 Medium risk
0-25 Low risk
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D.2.1.2 The gradings can be characterised as follows:

o Very high risk properties have poor standards of fire safety, e.g. no, or badly maintained, automatic fire
detection and first aid fire fighting equipment, non-fire rated escape routes, sub-standard internal
partitioning. This is compounded by occupancy characteristics with a high fire likelihood, such as
having the ‘normal’ living area and cooking facilities in the same room, poor standards of housekeeping,
a large number of occupants, heavy drinkers and smokers, etc.

e Typically, high risk properties can be considered as those with occupancy characteristics with a high fire
likelihood where the probability of fire is mitigated by a high standard of fire safety (such as
management training in aspects of fire safety, fire rating of escape routes, etc). Alternatively, high risk
properties are those with occupancy characteristics with a low/medium fire likelihood where poor fire
safety management is employed.

e Generally, medium risk properties exhibit acceptable standards of fire safety and management combined
with occupancy characteristics of low/medium fire likelihood. Properties ranked as medium risk can be
considered as the ‘current norm’.

e Low risk properties have improved standards of fire safety and management beyond currently acceptable
minimum standards.

D.2.1.3  The key factors, elements and ratings are presented as a risk assessment proforma shown in table
D.2 below.

D.2.2 Risk Assessment Proforma

D.2.2.1  Preliminary trials of the risk assessment scheme, using a number of cases studies from each HMO
category case study were conducted. The ratings were adjusted until a broad correlation between the risk
gradings from the risk assessment scheme and the level of risk from particular HMOs was obtained.

D.2.2.2  Tables D.3. to D.8. show the results of the trials for 4 cases in each HMO category and the effect
of risk reduction measures such as the use of full automatic detection, sprinklers and fire rating of escape
routes.

D.2.2.3  Bedsits and larger occupancy self-contained flats of three or more storeys produced the highest
risk rankings (very high risk). Bedsits and shared houses of less than 3 storeys, and purpose built HMOs and
hostels of three or more storeys are ranked as high risk. Medium risk ranked properties included smaller
occupancy self-contained flats, shared houses and hostels. Of the sample of properties surveyed none
attained a low risk ranking.

D.2.2.4  The installation of sprinklers and full automatic detection is considered to be equivalent to full
automatic detection, fire rating of escape routes with lobbies at each storey and full compartmentation of
access corridors by fire doors.

D.2.2.5 The very high risk properties are most sensitive to the implementation of risk reduction measures
with the risk reduced from “very high risk” to “medium risk” by the installation of sprinklers and full
automatic detection. This is as expected as many of these very high risk properties lack even the most basic
fire safety precautions.
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D.2.2.6  The remaining bedsits, shared houses, households with lodgers and self-contained converted flats
are sensitive to risk reduction measures with rankings reduced from “high” to “medium” or “medium” to

“low”.

D.2.2.7  The purpose built accommodation and hostel type accommodation are largely unaffected by
further risk reduction measures and remained within the ranking assessed prior to the risk reduction
measures being introduced. However, some do show significant pointage reductions within the allocated
ranking. For the risk to fall in these HMQOs, the number of fires needs to be reduced.

D.2.2.8  The trial of the risk assessment proforma considered a sample limited to those incidents reported
in the case studies. A wider trial of the proforma, possibly including the gathering of data from HMOs
routinely visited by EHOs, would allow the proforma to be tested more fully. However, as the ratings and
factors are derived from empirical research, it is suggested that the “weighting” of factors should only be
adjusted in the light of new evidence.
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Table D.2 HMO Risk assessment scheme
Factor Scoring Points

Occupancy (fire High risk - cookers in bedsit rooms, unmodified foam filled furniture, very
likelihood) poor housekeeping (eg sofa or rubbish in hallway), heavy drinkers, elderly
or mentally impaired smokers, special arson target (eg womens refuge,
bail hostels) or >20 occupants 9
Medium risk - Homeless persons & family accommodation or 10-20 occupants 4
Low risk - Other. 0
Occupant Very high - Persons who cannot move without assistance. Including infants
dependency & and elderly who cannot move without physical assistance 17
vulnerability High risk - Persons over 60 or under 10, mentally impaired, physically
impaired, known drug addicts or heavy drinkers. 12
Medium - General population (ie some children, adults & elderly) 8
Low - All able bodied adults. 0
Number of Over 20 9
occupants 6 to 20 4
Under 6 0
Means of None 10
detection Detection in escape routes only 7
Detection in all common areas & escape routes only 4
Detection in all occupied areas, including bedrooms 0
Proximity to Close - bedsitting rooms 8
ignition sources Near - Flat with inner rooms or inter-connecting living rooms 6
in accommodation Adjoining - Flat with internal hallway, house with inter-connecting living room 3
unit Remote - House with hallway 0
Self-containment  Common corridor to non-fire rated door of each bedroom 10
of accommodation Common corridor to fire rated door of each bedroom 5
units Fire rated lobby entrance to each accommodation unit. 0
Sprinkler coverage within accommodation unit 0
Fire rating of None 9
access to escape Non-flammable surface linings - no fire doors in hall or stairs lobby 4
route Horizontal fire separation of corridors (ie fire doors) 0
Fire rated lobby access to escape route. 0
Sprinkler coverage on access to escape route 0
Number of 1or2 0
storeys 3 or more 10
Number of 1 non-fire rated route in 3 or more storeyed house. 9
escape routes & 1 non-fire rated route in 2 storey house or 1 fire rated route in 3 storey house. 4
fire rating 2 or more with common uncompartmented access. 4
1 fire rated route in two storey house 0
2 or more fire rated routes with fire rated doors dividing access between routes0
Sprinkler coverage on escape route(s) 0
Fire safety Poor - eg defective fire detection & flammable materials in stairs, 9
management Average - occasional fire door wedged open, no fire drill in past year 4
Good - all fire precautions in working order, annual fire drills, trained staff, no
flammables in escape routes etc 0
Total Maximum = 100
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APPENDIX E

[lustrations of “Fire Safe” Bedsit
Cooking Alcoves
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APPENDIX E
Ilustrative "Fire Safe" Bedsit Cooking Alcoves

E.1.1.1  This appendix provides some schematic illustrations of how the fire risk posed by cookers in
bedsits could be reduced. The ideas are based on the findings of the bedsit and hostel case studies.

Option one: centrally placed cooking area away from door and window.

Minimum - .
distance of Min of 1.5 m to \ Fire blanket & =
extinguisher :
(say) I mto door from :
wall &/or other B
combustible Z
Ceiling
30 min fire Cooking mounted heat :
resistance area detector
wall surface - P N
2.5%2.5m N . 7 Cupboards
Minimum distance & seating
of (say) l mto
Minimum curtains and chairs
distance of etc from cooker
(say) I mto I
wall &/or other
combustible
material
Window
Option 2: Cooking alcove adjacent to doorway
30 min fire resisting
wall surface
?—— 30 min 30 min
ﬁre fire
resisting Fire rated cooking resisting
partition area wall
Seating Fire blanket &

and/or extinguisher
cupboards A distance

ete _ _ of (say) l mto
. Ceiling mounted combustibles
©  heat detector

Seating
&/lor
cupboard
Bed s etc

Window
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Option 3: centrally located fire partitioned cooking alcove

At least
2m

Seating & cupboards

h Fire blanket &
ere S
extinguisher
Aésleast 1 m, /
B0 min fire
resisting wall Min of (say) 1.5 m
and side to door or

partition combustibles
Atleast 1 m :

Seating & cupboards
here

‘Ceiling mounted
iheat detector

Sleeping area

Window
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Appendix F

APPENDIX F

Example proforma

Case Number: I1.5. Wiltshire.

Date and time of call to brigade:
06/01/92 21.06

Incident summary:

Fire in 2 storey HMO, mostly confined to item of origin, started by children
playing with matches caused 2 deaths in room of origin despite compliance with national standards
regarding smoke detection. Fire detected by smoke alarm and rescue attempted by mothers.

Casualties, evacuees & rescues:

2 female child deaths and [ seriously burnt male
child in room of origin, | boy rescued by mother
from room of origin, 1 fire brigade rescue of boy
from another bedroom & 11 persons self-
evacuated

Extent of damage & smoke logging:

Fire mostly confined to room of origin with
smoke travel through second storey. Heavily
smoke logged building.

No of persons present at time of fire: 16

Room of origin I'st floor bedroom

of fire:
State of occupants at time Number Location Casualties | Occupants
of fire:
Asleep 1 children Room of origin 2 dead 4
1 casualty
Awake 5 adults Floor of origin | casualty 7
Under influence of Floor above floor
| drugs/alcohol/medication of origin
Other Other- specify 5
Ground floor

Property description

and occupancy

DoE category: (i1) Shared house

HMO

No of storeys and | 2 storey, 9m X Sm
dimensions:

Materials of construction: | Traditional brick Occupied None
basement/attic:
Year of construction: 1973 Building
Criteria:
Premise type: 3 bedroom semi- Purpose built or | No alterations identified.

detached house. converted
(describe
history):
Occupancy
Household type: Single parents Use: Refuge for women subjected
to domestic violence.
Tenure: Rented by charity from | Resident No
local council. management:
Normal state of doors to | Variable No of staff 0
habitable rooms
Approx. number of 5 Typical Medium term (months)
occupants per bedroom: length of
residence
Qccupant characteristics
Age No Disabilities
Physically Mentally Illness/other
Total children 11
<4
4-16
Adult (17-59) 5
Over 59

Other special occupant characteristics: Temporarily housed battered women and children.

High turnover of residents.
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Case Number: I1.5.

Wiltshire.

Date and time of call to brigade:
06/01/92 21.06

Suitability and condition of amenities, including flammability
(where relevant N/R = not relevant)

Furnishings: Old foam filled cot mattress Shared or exclusive | Shared
use of amenities?

Appliances: N/R Purpose designed Yes
cooking area?

Type of Standard domestic bedrooms but | State of electrical N/R

accommodation units? | sleeping up to 3-4 to a room wiring

Fire safety

As

ect

Did it fail and why?

Did premise comply
with required
standards?

Yes, complied with 1991
standards when
improvements were
made

Detection & alarm:

Hall mounted smoke
alarms.

Partial success - operated but not early enough
warning to allow rescue of all casualties

Fire doors: 30 minute fire resistant Door propped open against the self closure by
fitted with self closing mother after rescue attempt failed. Allowed
devices smoke to spread from room of origin. Flow of

air along floor from open door probably
allowed the casualty on the floor to survive.

MoE: Fire rated staircase

Extinguishers, fire
blankets etc.:

91 water extinguisher
available

Use attempted by rescuers but unable to
operate effectively as close access to the fire
was difficult because of dense smoke

Signage, instructions, | No
emergency lighting:
Compartmentation of | No Allowed unrestricted smoke spread around

halls, stairs, corridors
and lobbies etc.

upper floor and landing.

Fire resistance of
internal structures
and surface finishes:

Fire restricted to room of
origin.

Cot and mattress burned to produce dense
toxic smoke which killed two children in the
room and severely injured another.

Security

Supervision of children.
Circumstances of refuge
occupants

Difficult to monitor actions of large numbers
of children. Women sheltering from abusive
spouses - higher risk and security due to
possibility of reprisal attacks.

Fire service access:

Upper floor
Location of casualties

Dense smoke made searching difficult.
Confusion amongst eye witnesses as to where
the casualties were located.

Fire safety management

Housekeeping: Good Obstructions of None identified
MoE:
Staff (if any) No State of fire doors: Bedroom door left

competence in fire
drills:

open after discovery

Supervision of

Children had history of

Occupant training in | No

occupants: starting fires. fire safety

Management/ All operable Maintenance of Variable due to
maintenance of fire amenities: financial constraints.
precautions:
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Case Number: I1.5.  Wiltshire. Date and time of call to brigade:

1992 21.06

Building activity at time of fire

Use of building at Normal residential use.

time of fire:

No Children had been seen
playing with matches and
starting fires outside prior to
the fire.

Any maintenance
under way:

Any unusual
activities of
occupants:

Supposed time course of events:

Fire in bedroom discovered by mother on actuation of smoke detector in hall way (probably under 5
min.). Investigation by mother followed by alert of other mothers whom immediately attempted
rescue of children in bedroom of fire origin. Fire brigade alerted thereafter (at 21.06) and arrived in 4
minutes and immediately entered bedroom to rescue remaining children (2 dead and 1 alive). Search
continued in smoke logged house with another child (suffering from smoke inhalation) found in
another bedroom. Fire brought under control by 21.44, i.e. 38 minutes after alert to fire brigade.

Extent of fire/smoke Fire Smoke Time (24hrs) Approx. minutes
spread from discovery
On discovery/ignition | Item of origin | Room of ¢ 21.00 to 21.04
origin
On call to brigade Item of origin | Floor of origin | 21.06 2t06
On brigade arrival Item of origin | Floor of origin | 21.10 6 to 10
On first rescue by Irem of origin | Floor of origin | 21.11 7to 11
brigade
On last unaided Item of origin Floor of origin | 21.06 6
escape
On last brigade aided | Item of origin Floor of origin | about 21.15 over 7to 11
escape

Supposed cause of fire: The fire was probably caused by children playing with matches igniting
an old cot mattress in a bedroom on the first floor. A matchbox and several
matches were found on the floor and a few days before the fire several
children in the refuge were found playing with matches and starting minor

fires outside the refuge.
Mitigating aspects:
e None
Mitigation which could have assisted:

o  Would better supervision of children have averted the fire?
* Would provision of less flammable mattress have averted fire?
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Case Number: IL.5. Wiltshire.

Date and time of call to brigade:
1992 21.06

Factors Contributing to Ignition and Initial Fire Development

Initial Actions

Fought fire (with what)

Rescuers attempted to fight the fire using a 91 water extinguisher
but were beaten back by heat and dense smoke.

Open door to room of origin

Yes - door opened by mother attempting rescue

Closed door to room of origin No - mother propped the door open
Attempted to move burning No

item

Ignored signs of fire No

Commentary

1. The mattress was filled with foam made before the fire safety regulations on foam-filled
furnishings were introduced, and hence aided ignition and initial fire development.

2. On detection an adult opened the bedroom door for the purpose of investigation, allowing air to
enter room and the intensity of the fire to increase.

3. The door is reported to have been propped open during rescue attempts by mothers, allowing air

entry.
Mitigating aspects:

e None

Mitigation which could have assisted:

Would the use of a fire blanket or extinguisher have put the fire out at an early stage?
Self-closing door may have restricted further air ingress after discovery but the door was propped

open.
Instruction of occupants in

escape from fire and need to close doors?

Fast reacting domestic sprinklers installed in bedroom may have extinguished/suppressed fire.




Case Number: I1.5.

Wiltshire.

Date and time of call to brigade:
1992 21.06

Factors inﬂuencing detection and alert

Action

Person(s) who
discovered fire

People who were casualties or rescued

Ignored signs of No Yes - children who were possibly unaware of
fire/alarms the dangers of fire
Investigated fire Yes No
Called brigade After initial rescue No
efforts
Alerted other Yes No
occupants

Overcome by fire/
smoke on discovery

Could not gain further
access to bedroom after

Yes - children on upper bunk died of smoke
inhalation and child casualty trapped by fire

initial entry and smoke
Collected belongings/ | No No
evacuated without
alerting others
Other
Commentary

How was fire discovered? Mother alerted by activation of hall mounted smoke detector

1. The installation and correct functioning of a smoke detector on the upper hall alerted an adult
occupant to the fire whilst fire confined to item of origin..
2. Failure of the telephone required the call to the fire brigade to be made from a neighbours house.

Mitigation which occurred:

e 2 children were rescued from room of origin subsequent to discovery of fire, both of whom may
have otherwise died. 1 rescue by mother prompted by smoke alarm.

Mitigation which could have assisted:

o Installation of detector in children’s bedroom — earlier alert may have averted deaths of 2 children
and burns to a third by rescue at earlier stage of fire development.

Appendix F
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Case Number: IL5.  Wiltshire. Date and time of call to brigade:

1992 21.06

Factors influencing escape &/or rescue of occupants:

MOoE checklist

Means of escape Number of people

=
2
(o
w

3 1415161718191 >9

Normal stairs

Secondary internal stairs

External fire escape

Ist floor window

2nd floor or higher window

Fire brigade ladder

Fire brigade platform

Carried/led out by brigade

X

Carried/led out by other occupants/people

~<\=<1Z|Z|Zz{Z|Z|Z]|=<

X

Checklist of factors influencing escape &/or rescue

State of people rescued, e.g. asieep Children asleep

Under influence of drugs, alcohol or medication No

Children or mentally impaired Some children apparently did not attempt escape

Doors, corridors etc. locked or obstructed etc. No

Low mobility, e.g. elderly, bedridden No

Overcome by smoke, etc. upon or during attempted escape | No

Unfamiliar with layout &/or poorly signed exit No

Could not see exit/way out duc to smoke etc. No

Smoke logging inhibited scarch & rescue Yes - curtailed rescue by mothers & police

Poor fire brigade access No

Other, e.g. refused to leave room 2nd child rescued by brigade found by chance?
Commentary

v

hd

7.

Children in bed, presumed asleep, at time of fire. (Possible that children failed to attempt escape
either as asleep or lack of understanding regarding escape from fire)

One mother managed to enter room and rescue her boy.

Bedroom door left open after rescue attempts allowing smoke to spread into hallway.

Large amount of smoke given off by mattress inhibited vision and access to room and caused
smoke logging of building - inhibiting fire brigade search.

Smoke and fumes prevented police inspector and constable reaching top of stairs.

Foam filled mattress gave off high level of poisonous fumes - inhibiting rescue by parents and
quickly overcoming children in room of origin. Deaths occurred despite fire brigade arrival in 4
minutes and immediate rescue of victims.

Lack of working phone - delayed call to brigade and hence delayed rescue of 2 children.

Mitigation which occurred:

detection by smoke alarm prompted rescue of 2 children in room of fire origin
1 further child rescued by brigade from another bedroom

Mitigation which could have assisted:

Installation of detector in children’s bedroom — earlier alert may have averted deaths of 2 children
and burns to a third by rescue at earlier stage of fire development.

Automatic alarm direct to fire brigade - again allowing earlier rescue.

Provision of modern (less flammable/toxic) mattress.

Closure of doors after discovery of fire/failed rescue - but air ingress may have allowed one
occupant to survive under bed.




Appendix F

Case Number: I1.5. Wiltshire.

Date and time of call to brigade:
1992 21.06

Factors influencing subsequent fire & smoke spread and development:

Influence of location of fire, e.g. in stairway

None

State of doors after initial actions

Door to room of origin propped open

Contribution of surface linings

Fire restricted to mattress/cot

Nature of ignited items (e.g. furniture)

Mattress and cot produced a lot of smoke

Building Fire suppression systems

None

Voids

No

Compartmented floors

None - st floor was smoke logged

Fire resisting corridor doors etc.

No

Use of accelerants or multi-seated None
External structures Not affected
Commentary

1. Foam filled mattress lacking fire retardent burnt fiercely and gave off large amount of fumes.
2. Fire mostly confined to room of origin, with little fire spread beyond cot mattress

Mitigation which occurred:
* none

Mitigation which could have assisted:

» Closing the door to the room of origin would have slowed the rate of smoke spread and may have
allowed a more successful rescue at a later stage prior to the fire brigades arrival. It is possible
that propping the door open saved the life of the child casualty by allowing fresh air to enter the

room.

¢ Would smoke seals or intumescent strips on the other bedroom doors have delay smoke entry to
other bedrooms allowing time for fire brigade rescue?
¢  Would fast reacting domestic sprinklers have contained the fire?

History of Local Authority and Fire Authority action:

e Property was known to Local Authority “grants” department as an HMO as an application for
funding to improve fire safety was approved after an inspection by a fire safety officer and a
petition from the tenants but the property was not known to the Environmental Health department

prior to the fire.

¢ The inspection associated with the grant application was carried out in 1991, a year before the
fire, but the premise was not subject to a regular re-inspection after that date.
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