ANNEX D

Profiles of potentid hedth and safety hazards in dwelings
I ntroduction

There are 29 hazards. These are arrangedin four main groups reflecting the basc health
requirements. The four groups are sub-divided according to the nature of the hazards.

The profilesprovide asummary of information to assist in the assessment of hazards. It is
asumedthat practitioners using the HHSRS for enforcement purposeswill have a broad
underganding of the relationship between housing and health, and will have readwidey
around the relevant subject area. Practitioners are also expected to keep up to date with
developments, including any changesto the standards relevant to the @deal®and any new
research findings.

Each hazard is profiled under the following headngs.

1Degcription of the hazard D This definesthe hazard, specifying what isincluded and
what is excluded.

1 Potential for harm B This sets out how the hazard can affect health, outlining
typical illnesesor injurieswhich may result from exposure to the hazard. The
prevalence of the hazard, and typical numbers of people affectednationally each
year, are identified

HAZARD GROUPS AND SUB-GROUPS

A Physiological Reguirements

including BHygrothermal conditions and Pollutants (non-microbial)

B Psychological Reqiirements

including B Space, Searrity, Light, and Noise

C Protection against Infection

including BHygiene, Sanitation, and Water supply

D Protection against Accidents

including B Falls, Electric shock, Burns and Scabls, and Building related Collisions
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The national statistical averageso for the likelihood and spread of harmsare given in atale,
together with the average hazard scores For all hazards these are the national averagesfor a
specifiedage group of the population living in all dwellings of a stated age and typesi. The
statistical averageshave been calcuatedfor the age range of the population most vulnerabde
to that particular hazard. Thisage group isidentified and it is this vulnerale age group that
is to be considered when assessing the hazard. For some hazards no age group is more
vulnerable than others, and for these the statisticsrelate to the total population of England.
The averagesare given for up to eight different agesand typesof dwellings, and for all
dwellings. Generally, the average likelihood is statistically significant for each of the eight
dwelling agesand types being based on a large sample of the vulnerale population in such
dwellings. However, where the likelihood islow the sample of occurrencesis sometimestoo
small to provide an accurate spread of harms. In these cases the average outcomesare given
for all flats or, where samplesare particularly small, for all dwellingss2. The strength of the
evidence for the statistical averagesisindicated, together with any note of where there might
be over or under egimation in the national averagesgiven. Causes P This section discusses
potential sourcesof the hazard. Where multioccupation

could have an impact on the cawsesand possible severity of the hazard



thisis also identified

It also discusses the contribution to a hazard which could be attributedto dwelling
featuresand to human behaviour. This should assist in assessing whether the
deficienciesidentified could mean that the likelihood or spread of harmsdeviates

from the averagesfor the particular age and type of dwelling.

1 Preventive measuresand the Ideal: D Thisgivesan indication of measuresand the
optimum standard intended to avoid or minimise the hazard B that is, the optimum

current at the time of preparation of this Guidance, January 2004. Thisisusually basd

on British Standards or relevant UK Building Regulation Approved Documents. Where
thereisno appropriate UK guidance, reference is made to international standards.

1 Relevant matters affecting likelihood and harm outcome: B A check-list of dwelling
featureswhich may affect the likelihood and the severity of the outcomeisgiven. In

many caesthe same featurescan affect both the likelihood and the severity of the
outcome. Where different dwelling feauresaffect thelikelihood and spread of harm
outcomes the lists are given separately.

1Hazard assessment: B Where appropriate, this givesadvice to supplement the

relevant matters. Any differencesin the assessment relevant to multi-occupied

buildings are identified
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30 For most hazards these are the averagesfor England in the years 1997 to 1999 given in Statistical Evidence
to Support the Housing Health and Safety Rating SystemBVolume Il Summary of Results, May 2003, ODPM,
London. Note that these are national averages, and may differ fromthelocal averages.

31 This differsfrom the bases of the averages given in Version 1. In that case the averages varied for each hazard,
whilefor thisVersion 2 the baseis the samefor all hazards.

32 For further details see Statistical Evidenceto Support the Housing Health and Safety Rating System B

Volume Il
Technical Appendix, October 2003, ODPM, London

THE HAZARD PROFILES

A PHYSIOLOGICAL REQUIREMENTS 53
Hygrothermal Conditions 53

1 Damp and mould growth 53

2 Excess cold 59

3 Excess heat 63

Pollutants (non-microbial) 66

4 Asbedos (and MMF) 66

5 Biocides70

6 Carbon Monoxide and fuel combustion products 72
7 Lead 78

8 Radation 81

9 Uncombustedfuel gas86

10 Volatile Organic Compounds 89

B PSYCHOL OGICAL REQUIREMENTS 91
Space, Security, Light and Noise 91

11 Crowding and space 91

12 Entry by intruders 95

13 Lighting 99

14 Noise 102

C PROTECTION AGAINST INFECTION 106
Hygiene, Sanitation and Water Supply 106
15 Domedtic hygiene, Pegs and Refuse 106

16 Food safety 111

17 Personal hygiene, Saritation and Drainage 116
18 Water supply 123



D PROTECTION AGAINST ACCIDENTS 128
Falls 128

19 Falls associatedwith baths etc 128

20 Falling on level surfacesetc 132

21 Falling on stairs etc 136

22 Falling between levels 142

Electric Shocks, Fires, Burns and Scalds 146
23 Electrical hazards 146

24 Fire 150

25 Flames hot surfacesetc 156

Collisions, Cuts and Strains 161

26 Collision and entrapment 161

27 Explosions 165

28 Position and operahility of amenitiesetc 168

29 Structural collapse and falling elements 171
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A PHYSIOLOGICAL REQUIREMENTS
Hygrothermal Conditions

1 Damp and mould growth

Description of the hazard

1.01 This category covers threats to health associated with increased prevalence of house
dust mitesand mould or fungal growths reaulting from dampness and/or high humidities It
includes threats to mental health and social well-being which may be caused by living with the

presnce of damp, damp staining and/or mould growth. Potential for harm

Mog vulnerable age group and statistical averages
1.02 The most vulnerable age group is all persons aged 14 years or under.

Basis of estimates

1.03 The averages for Class | outcomeswere calcuatedfrom the mortality statisticsfor
England and Walesfor resiratory diseagin children aged 0 to 14 years. The figuresfor Clas
Il and 11 were calculatedusing the same criteria from data from the Hospital Episode
Statistics. The edimatesfor Class IV outcomeswere taken from GP consultation ratesfor
coughs and wheeze.

1.04 Recent research hasshown that low levels of badkground ventilation, without visible
mould or dampness, can reallt in high indoor humidity levels and in greatly increased house
dust mite populations. In consequence the average likelihoods given may be an underegimate,
and should be consideredasconservative. 53



Damp and Mould Growth

Average likelihood and health outcomes for all persons aged 14 years or under, 1997-1999

Dwelling type & age Average Spread of health outcomes Average
likelihood HHSRS
1in Class1 Classll Classlll ClasslV scores
% % % %
Non HMOs  Pre 1920 446 0.0 1.0 10.0 89.0 11 (1)
1920-45 400 0.0 1.0 10.0 289.0 12(1)
1946-79 446 0.0 1.0 10.0 289.0 11 (1)
Post 1979 725 0.0 1.0 10.0 89.0 7(J)
HMOs Pre 1920 430 0.0 1.0 10.0 289.0 11(1)
1920-45 219 0.0 1.0 10.0 89.0 22 (H)
1946-79 967 0.0 1.0 10.0 89.0 5(J)
Post 1979 644 0.0 1.0 10.0 89.0 8(J)
All Dwellings 464 0.0 1.0 10.0 89.0 11 (1)
Health effects

Physological health effects

1.05 Both the detritus from house dust mitesand mould sporesare potent airborne allergens.
Exposure to high concentrations of these allergens over a prolonged period will cause
sersitisation of atopic individuals (those with a predeterminedgenetic tendency to
sensitisation), and may sensitise non-atopic individuas. Once a person is sensitised relatively
low concentrations of the airborne allergen can trigger allergic symptoms such asrhinitis,
conjunctivitis, eczema, cough and wheeze. For a sensitised person, repeated exposure can lead
to aghma, and it appears that the severity of the aghma intensifieswith increasng humidity,
house dust mite and mould levels.

1.06 Deaths from all forms of agshmain the UK are around 1,500 a year, of which around
60% hasbeen attributedto dust mite allergy. 20 to 30% of agshma sufferers are

sersitised to mould spores One in eight children suffer with aghmain the UK,
comparedwith onein thirteen adults.

Dust mites

1.07 Allergens associatedwith house dust mites(found in the mite faecal pellets) are the most
common triggersof aghma, and are also implicated asa causal agent of theillness. Around
80% of atopic children who suffer from asthma are sensitised to house dust mites and about a
third of all children, whether aghmatic or not, display some evidence of allergy to them.

Mould growth

1.08 Although less significant statistically in health terms, sporesof many moulds and
fungi (including timber attacking fungi) can be allergenic. The sporescan also be
carcinogenic, toxic and cause infections; the potential health effect varying with species
Fungal infection, whilst not common, isusually associatedwith those vulnerabe to
infection (such asthose on immuno-suppressant drugs). Some fungi, particularly when

in very high concentrations, can also colonise the airways of susceptibleindividuas,
particularly ashmatics. Toxins from some moulds (mycotoxins) can cause nauseaand
diarrhoea, can suppress the immune system, and have been implicatedin cancers.
Although uncommon, these are serious if they occur.



Dwelling type & age Average Spread of health outcomes Average

likelihood HHSRS

linClass1Classll Classlll Class|V scores

% % % %

Non HMOs Pre 1920 446 0.0 1.010.089.0 11 ( I)

1920-454000.01.010.089.012 (1)

1946-79 446 0.0 1.0 10.0 89.0 11 (1)

Post 1979 725 0.0 1.0 10.0 89.0 7 (J)

HMOs Pre 1920430 0.0 1.010.089.0 11 ( I)

1920-45219 0.0 1.0 10.0 89.0 22 (H)

1946-79 967 0.0 1.0 10.089.05 (J)

Post 1979 644 0.0 1.0 10.0 89.0 8 (J)

All Dwellings 464 0.0 1.010.089.011 (1)
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Social and mental health effects

1.09 The mental and social health effects of dampness and mould should not be
underegimated

Damage to deooration from mould or damp staining and the smells associated
with damp and mould can cause depression and anxiety. Feelings of shame and
embarrassment can leadto social isolation.

Causes

1.10 Theindications are that house dust mite populations and indoor mould growth have
increaedover the lag century. Thisis probably because of reduced ventilation levels,
increaed humidities and warmer indoor temperatures in winter months caused by
changesin dwelling design and adaptati ons introducedwhen housesare renovated

1.11 Both house dust mitesand moulds fl ourish in damp or humid conditions, and their
growth is also influencedby temperature. Where relative humiditiesare within the
optimum range, increasng temperaturesresultsin reduction in dust mite populations.
However, where there are high humidities outside the optimum range, increasng
temperaturescan reallt in increased mite populations and mould growth. Moulds can
grow when the indoor relative humidity persistently exceeds 70%.

1.12 Moisture production isinfluencedby the desgn, construction and repair of the
dwelling, and on occupant density and activity. Moisture is produced by occupants
through their normal biological and domegtic activities Relatively low levels of moisture
are generated through breathing and are spread out over the twenty-four hours.

However, there are higher levels produced in peaks from cooking, clothesdrying and
bathing (or showering). Vapour pressure will equalize humidities throughout a dwelling,

so that damp in one part will have an impact on relative humiditiesin other parts.

1.13 There should be continuous low-level of background ventilation. Small reductionsin the
ventilation rate below 0.5 air changesper hour can greatly increase the mite population.
Increasng the rate to above 0.7 air changesper hour can also leadto an increasein the
mite population in adweling which is not adequately heated Use of mechanical heat
recovery ventilation (MHRV) systems can allow an increased air change rate (around 0.9
per hour) without the same heat loss. Dwellings which can be expectedto have high
occupant density and small room sizesmay require increased ventilation and
heating/insulation to prevent problems.

1.14 Hygrothermal conditions are consideredthe most important limiting factor in house
dust mite population growth. However, furnishing, egecially the age and type of
mattresses and mode of housekeeping, can also have some influence.

Preventive measur es and the ideal
1.15 Dwellings should be warm, dry and well-ventilated Indoor relative humidity should

be between 40% and 60%, except for short periods of fluctuation. Thisrangeisthe
optimum to limit the growth of house dust mite populations and mould growth.



It isalso the recognizedcomfort zone.
1.16 The structure and fi nishesof a dwelling should be maintainedfree from rising,

penetrating and traumatic dampness, or persistent condensation.
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1.17 Rising and penetrating dampness should be prevented by proper and adequate
dampproofing

including damp proof coursesand membranesand detailing around door

and window openings. The external fabric should be kept in repair to prevent rain
penetration. Preventative measuresincluding frost protection, will help avoid traumatic
problemssuch asburst pipesand tanks.

1.18 All facilitieswhich involve the use of water (for example, baths, wash hand basns,
sinks, showers, and wc basns) should be properly installed to prevent or at leag
minimise the risk of dampness from splashing during normal use. Such facilitiesshould
be properly connectedto awage pipe capabe of safely carrying waste water to a
drainage inlet outside the dwelling.

1.19 There should be properly installed rain water goods, including eavesgutters and
rainwater fall pipes capable of safely collecting rainwater discharged from the roof

and carrying it safely away from the dwelling either into adrainageinlet or other
proper means of disposal.

1.20 Roof and underfl oor spacesshould be properly ventilatedto ensure timber remains
airdry

to minimize the chance of fungal infection.

1.21 The dwelling should be able to cope with normal occupant moisture producing
activitieswithout persistently high relative humidities. There should be provision for
the safe removal of moisture-laden air during peak production. This should include
extraction during cooking or bathing, either by mechanical means, or passive stack
ventilation and direct venting of clothesdrying facilities(whether tumble driers or
drying cahinets) to the exterior.

1.22 There should be suffi cient and appropriate means of ventilation to deal with moisture
gererated by normal domegtic activitieswithout the needto open windows. Opening
windows can result in heat 1oss, noise, and may be a security risk. There may be no
needfor additional badkground ventilation where windows are ill-fi tting, no drawghtstripping,
and/or where there are open chimney flues Where there is drawght-stripping,

or tight fitting windows, provision for background ventilation may be necessary via
trickle ventsin replacement windows, insertion of high-level airbricks, or by a passive
stack or a MHRYV system.

1.23 If moisture levels are controlled, through adegquate ventilation, dust mite populations
can

be significantly reduced by raising indoor temperatures To achieve this, there should be
adequate structural thermal insulation, and appropriate means of space heating.

1.24 For further information see in particular D British Standards BS 5250 Code of practice
for control of condensation in buildings, BS 8102: Code of Practice for protection of
structuresagainst water from the ground, Building Regilation Approved Documents:

C (site preparation and redstance to moisture), F (Ventilation of Buildings), and L
(Conservation of Fuel and Power).

Relevant matters affecting likelihood and harm outcome
1.25 Mattersrelevant to the likelihood of an occurrence and the severity of the

outcomesinclude:
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