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Table 4  Maximum recommended exposure zones for insulated masonry walls

Wall construction Maximum recommended exposure zone for each construction

Insulation 
method

Min. width 
of filled or 
clear cavity 
(mm)

Impervious cladding Rendered finish Facing masonry

Full height 
of wall

Above 
facing 
masonry

Full height 
of wall

Above 
facing 
masonry

Tooled 
flush joints

Recessed 
mortar 
joints

Flush 
sills and 
copings

Built-in full fill 50 4 3 3 3 2 1 1

75 4 3 4 3 3 1 1

100 4 4 4 3 3 1 2

125 4 4 4 3 3 1 2

150 4 4 4 4 4 1 2

Injected fill  
not UF foam

50 4 2 3 2 2 1 1

75 4 3 4 3 3 1 1

100 4 3 4 3 3 1 1

125 4 4 4 3 3 1 2

150 4 4 4 4 4 1 2

Injected fill 
UF foam

50 4 2 3 2 1 1 1

75 4 2 3 2 2 1 1

100 4 2 3 2 2 1 1

Partial fill

Residual  
50mm cavity

50 4 4 4 4 3 1 1

Residual  
75mm cavity

75 4 4 4 4 4 1 1

Residual 
100mm cavity

100 4 4 4 4 4 2 1

Internal insulation

Clear cavity  
50mm

50 4 3 4 3 3 1 1

Clear cavity  
100mm

100 4 4 4 4 4 2 2

Fully filled cavity 
50mm

50 4 3 3 3 2 1 1

Fully filled cavity 
100mm

100 4 4 4 3 3 1 2

5.16	 If the map given in Diagram 12 is used, 
determine the national exposure and, where 
appropriate, apply the following modifiers:

i.	 where local conditions accentuate wind 
effects, such as open hillsides or valleys 
where the wind is funnelled onto the wall, 
add one to this exposure zone value;

ii.	 where walls do not face into the prevailing 
wind, subtract one from this exposure 
zone value.

(The national exposure zone value can be more 
accurately calculated from the larger scale maps 
and correction factors given in BS 8104:1992112).

WALLS	 C

112	 BS 8104:1992 Code of practice for assessing exposure of walls to
wind-driven rain.
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Determine the recommended constructions 
from the modified exposure zone values given 
in Table 4. Further guidance as to the use of this 
table is given in BRE Report 262113.

Framed external walls
5.17	 Any framed external wall will meet the 
requirement if the cladding is separated from the 
insulation or sheathing by a vented and drained 
cavity with a membrane that is vapour open, but 
resists the passage of liquid water, on the inside 
of the cavity (see Diagram 11).

Cracking of external walls
5.18	 Severe rain penetration may occur through 
cracks in masonry external walls caused by 
thermal movement in hot weather or subsidence 
after prolonged droughts. The possibility of this 
should be taken into account when designing a 
building. Detailed guidance is given in:

a.	 BRE Building Elements: Walls, windows and 
doors114; and

b.	 BRE Report 292115;

c.	 Guidance for choice of materials is given in 
BS5628-3:2001116.

Impervious cladding 
systems for walls
5.19	 Cladding systems for walls should:

a.	 resist the penetration of precipitation to the 
inside of the building; and

b.	 not be damaged by precipitation and not 
carry precipitation to any part of the building 
which would be damaged by it.

5.20	 Cladding can be designed to protect
a building from precipitation (often driven by 
the wind) either by holding it at the face of the 
building or by stopping it from penetrating 
beyond the back of the cladding.

5.21	 Any cladding will meet the requirement if:

a.	 it is jointless or has sealed joints, and is 
impervious to moisture (so that moisture will 
not enter the cladding); or

b.	 it has overlapping dry joints, is impervious or 
weather resisting, and is backed by a material 
which will direct precipitation which enters 
the cladding towards the outer face.

5.22	 Some materials can deteriorate rapidly 
without special care and they should only be 
used as the weather-resisting part of a cladding 
system if certain conditions are met (see Approved 
Document supporting Regulation 7, Materials 
and workmanship). The weather-resisting part 
of a cladding system does not include paint 
nor does it include any coating, surfacing or 
rendering which will not itself provide all the 
weather resistance.

Technical solution
5.23	 Cladding may be:

a.	 impervious including metal, plastic, glass 
and bituminous products; or

b.	 weather resisting including natural stone or 
slate, cement based products, fired clay and 
wood; or

c.	 moisture resisting including bituminous and 
plastic products lapped at the joints, if used 
as a sheet material, and permeable to water 
vapour unless there is a ventilated space 
directly behind the material; or

d.	 jointless materials and sealed joints, which 
would allow for structural and thermal 
movement.

5.24	 Dry joints between cladding units should 
be designed so that precipitation will not pass 
through them, or the cladding should be designed 
so that precipitation which enters the joints will 
be directed towards the exposed face without 
it penetrating beyond the back of the cladding. 
Note: Whether dry joints are suitable will 
depend on the design of the joint or the design 
of the cladding and the severity of the exposure 
to wind and rain.

5.25	 Each sheet, tile and section of cladding 
should be securely fixed. Guidance as to 
appropriate fixing methods is given in BS 8000-
6:1990117. Particular care should be taken with 
detailing and workmanship at the junctions 
between cladding and window and door openings 
as they are vulnerable to moisture ingress.

5.26	 Insulation can be incorporated into the 
construction provided it is either protected from 
moisture or unaffected by it.

5.27	 Where cladding is supported by timber 
components or is on the façade of a timber framed 
building, the space between the cladding and 
the building should be ventilated to ensure rapid 
drying of any water that penetrates the cladding.

C	 WALLS

113	 BRE Report BR 262 Thermal insulation: avoiding risks, 2002.

114	 BRE Building Elements series: Walls, windows and doors, 2002.

115	 BRE Report BR 292 Cracking in buildings, 1995.

116	 BS 5628-3:2001 Code of practice for use of masonry. Materials and 
components, design and workmanship.

117	 BS 8000-6:1990 Workmanship on building sites. Code of practice for 
slating and tiling of roofs and claddings.
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Alternative approach
5.28	 The requirement can also be met by 
following the relevant recommendations of:

a.	 BS CP 143118 for sheet roof and wall coverings
made from the following materials:

	 Part 1:1958 Corrugated and troughed 
aluminium

	 Part 5:1964 Zinc

	 Part 10:1973 Galvanised corrugated steel

	 Part 12:1970 (1988) Copper

	 Part 15:1973 (1986) Aluminium

	 Part 16:1974 Semi-rigid asbestos 
bitumen sheets

	 Recommendations for lead are included 
in BS 6915:2001119;

b.	 BS 8219:2001120;

c.	 BS 8200:1985121;

d.	 BS 8297:2000122;

e.	 BS 8298:1994123;

f.	 MCRMA Technical Paper 6124;

g.	 MCRMA Technical Paper 9125.

These documents describe the materials and 
contain design considerations including 
recommendations for fixing.

Joint between doors 
and windows
5.29	 The joint between walls and door and 
window frames should:

a.	 resist the penetration of precipitation to the 
inside of the building; and

b.	 not be damaged by precipitation and not 
permit precipitation to reach any part of the 
building which would be damaged by it.

5.30	 Damp-proof courses should be provided 
to direct moisture towards the outside:

a.	 where the downward flow of moisture 
would be interrupted at an obstruction, 
e.g. at a lintel;

b.	 where sill elements, including joints, do not 
form a complete barrier to the transfer of 
precipitation, e.g. under openings, windows 
and doors;

c.	 where reveal elements, including joints, do 
not form a complete barrier to the transfer 
of rain and snow, e.g. at openings, windows 
and doors.

5.31	 In some cases the width of the cavity due 
to thermal insulation and the 50mm clearance 
for drainage may be such that the window frame 
is not wide enough to completely cover the 
cavity closer. The reveal may need to be lined 
with plasterboard, dry lining, a support system or 

a thermal backing board. Direct plastering of 
the internal reveal should only be used with a 
backing of expanded metal lathing or similar.

5.32	 In areas of the country in driving rain 
exposure zone 4 checked rebates should be 
used in all window and door reveals. The frame 
should be set back behind the outer leaf of 
masonry, which should overlap it as shown in 
Diagram 13. Alternatively an insulated finned 
cavity closer may be used.

Door thresholds
5.33	 Where an accessible threshold is provided 
to allow unimpeded access, as specified in Part 
M, Access to and use of buildings, it will meet the 
requirement if: 

Diagram 13 �� Window reveals for use 
in areas of severe or very 
severe exposure to driving 
rain (see paragraph 5.32)

WALLS	 C

118	 BS CP 143 Code of practice for sheet roof and wall coverings.

119	 BS 6915:2001 Design and construction of fully supported lead sheet roof 
and wall coverings. Code of practice.

120	 BS 8219:2001 Installation of sheet roof and wall coverings. Profiled fibre 
cement. Code of practice.

121	 BS 8200:1985 Code of practice for the design of nonloadbearing
external vertical enclosures of buildings.

122	 BS 8297:2000 Code of practice for design and installation of
non-loadbearing precast concrete cladding.

123	 BS 8298:1994 Code of practice for design and installation of natural 
stone cladding and lining.

124	 MCRMA Technical Paper 6 Profiled metal roofing design guide,
revised edition, 1996.

125	 MCRMA Technical Paper 9 Composite roof and wall cladding panel 
design guide, 1995.
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a.	 the external landing (Diagram 14) is laid to a 
fall between 1 in 40 and 1 in 60 in a single 
direction away from the doorway;

b.	 the sill leading up to the door threshold has a 
maximum slope of 15°.

Further advice for the development of accessible 
thresholds is given in BRE GBG 47126 and the 
TSO document127.

External walls (resistance 
to damage from interstitial 
condensation)
5.34	 An external wall will meet the requirement 
if it is designed and constructed in accordance 
with Clause 8.3 of BS 5250:2002129, and BS EN 
ISO 13788:2001130.

5.35	 Because of the high internal temperatures 
and humidities, there is a particular risk of 
interstitial condensation in the walls of swimming 
pools and other buildings in which high levels of 
moisture are generated; specialist advice should 
be sought when these are being designed.

External walls (resistance 
to surface condensation 
and mould growth)
5.36	 An external wall will meet the requirement if: 

a.	 it is designed and constructed so that the 
thermal transmittance (U-value) does not 
exceed 0.7W/m2K at any point; and

b.	 the junctions between elements and details 
of openings, such as doors and windows, 
are designed in accordance with the 
recommendations in the report on robust 
construction details131, or follow the guidance 
of BRE IP17/01132.

Diagram 14 � Accessible threshold for use in exposed areas128 (see paragraph 5.33)

C	 WALLS

126	 BRE GBG 47 Level external thresholds: reducing moisture penetration 
and thermal bridging, 2001.

127	 Accessible thresholds in new buildings: guidance for house builders and 
designers, TSO, 1999.

128	 The drainage channel and adjacent paving and threshold are usually 
made up from precast concrete or other pre-formed components.

129	 BS 5250:2002 Code of practice for the control of condensation
in buildings.

130	 BS EN ISO 13788:2001 Hygrothermal performance of building
components and building elements. Internal surface temperature	
to avoid critical surface humidity and interstitial condensation.	
Calculation methods.

131	 Limiting thermal bridging and air leakage: robust construction details for 
dwellings and similar buildings, TSO, 2001.

132	 BRE Information Paper IP17/01 Assessing the effects of thermal bridging 
at junctions and around openings, 2001.
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6.1	 This section gives guidance for three 
situations:

a.	 roofs exposed to precipitation from the 
outside (see paragraphs 6.3 to 6.9);

b.	 the risk of interstitial condensation in roofs 
(see paragraphs 6.10 to 6.13);

c.	 the risk of condensation or mould growth on 
the internal surface of roofs (see paragraph 6.14).

6.2	 Roofs should:

a.	 resist the penetration of precipitation to the 
inside of the building; and

b.	 not be damaged by precipitation and not 
carry precipitation to any part of the building 
which would be damaged by it;

c.	 be designed and constructed so that their 
structural and thermal performance are not 
adversely affected by interstitial 
condensation.

Roofs (resistance to 
moisture from the outside)
6.3	 Roofing can be designed to protect a 
building from precipitation either by holding the 
precipitation at the face of the roof or by stopping 
it from penetrating beyond the back of the 
roofing system.

6.4	 Any roof will meet the requirement if:

a.	 it is jointless or has sealed joints, and is 
impervious to moisture (so that moisture will 
not enter the roofing system); or

b.	 it has overlapping dry joints, is impervious or 
weather resisting, and is backed by a material 
which will direct precipitation which enters 
the roof towards the outer face (as with 
roofing felt).

6.5	 Some materials can deteriorate rapidly 
without special care and they should only be 
used as the weather-resisting part of a roof if 
certain conditions are met (see Approved 
Document supporting Regulation 7, Materials 
and workmanship133). The weather-resisting
part of a roofing system does not include paint 
nor does it include any coating, surfacing or 
rendering which will not itself provide all the 
weather resistance.

Technical solution
6.6	 Roofing systems may be:

a.	 impervious including metal, plastic and 
bituminous products; or

b.	 weather resisting including natural stone or 
slate, cement based products, fired clay and 
wood; or

c.	 moisture resisting including bituminous and 
plastic products lapped at the joints, if used 
as a sheet material, and permeable to water 
vapour unless there is a ventilated space 
directly behind the material; or

d.	 jointless materials and sealed joints,
which would allow for structural and thermal 
movement.

6.7	 Dry joints between roofing sheets should 
be designed so that precipitation will not pass 
through them, or the system should be designed 
so that precipitation which enters the joints will 
be drained away without penetrating beyond 
the back of the roofing system. Note: Whether 
dry joints are suitable will depend on the 
design of the joint or the design of the roofing 
system and the severity of the exposure to 
wind and rain.

6.8	 Each sheet, tile and section of roof should 
be fixed in an appropriate manner. Guidance 
as to appropriate fixing methods is given in  
BS 8000-6:1990134.

Alternative approach

6.9	 The requirement can also be met by 
following the relevant recommendations of:

a.	 BS CP 143135 for sheet roof and wall coverings
made from the following materials:

	 Part 1:1958 Corrugated and troughed 
aluminium

	 Part 5:1964 Zinc

	 Part 10:1973 Galvanized corrugated steel

	 Part 12:1970 (1988) Copper

	 Part 15:1973 (1986) Aluminium 

	 Part 16:1974 Semi-rigid asbestos 
bitumen sheets.

	 Recommendations for lead are included 
in BS 6915:2001136;

b.	 BS 8219:2001137;

c.	 BS 8200:1985138;

Section 6: Roofs
	 C

133	 Approved Document to support Regulation 7: Materials and workmanship,
ODPM, 1998 edition (amended 2000).

134	 BS 8000-6:1990 Workmanship on building sites. Code of practice for 
slating and tiling of roofs and claddings.

135	 BS CP 143 Code of practice for sheet roof and wall coverings.

136	 BS 6915:2001 Design and construction of fully supported lead sheet roof 
and wall coverings. Code of practice.

137	 BS 8219:2001 Installation of sheet roof and wall coverings. Profiled fibre 
cement. Code of practice.

138	 BS 8200:1985 Code of practice for the design of nonloadbearing
external vertical enclosures of buildings.
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d.	 MCRMA Technical Paper 6139;

e.	 MCRMA Technical Paper 9140.

These documents describe the materials and 
contain design considerations including 
recommendations for fixing.

Roofs (resistance to 
damage from interstitial 
condensation)
6.10	 A roof will meet the requirement if it is 
designed and constructed in accordance with 
Clause 8.4 of BS 5250:2002141 and BS EN ISO 
13788:2002142. Further guidance is given in the 
BRE Report BR 262143.

6.11	 The requirement will be met by the 
ventilation of cold deck roofs, i.e. those roofs 
where the moisture from the building can permeate 
the insulation. For the purposes of health and 
safety it may not always be necessary to provide 
ventilation to small roofs such as those over 
porches and bay windows. Although a part of 
a roof which has a pitch of 70° or more is to be 
insulated as though it were a wall, the provisions 
in this document apply to roofs of any pitch.

6.12	 To avoid excessive moisture transfer to 
roof voids gaps and penetrations for pipes and 
electrical wiring should be filled and sealed; this 
is particularly important in areas of high humidity, 
e.g. bathrooms and kitchens. An effective 
draught seal should be provided to loft hatches 
to reduce inflow of warm air and moisture.

6.13	 Because of the high internal temperatures 
and humidities, there is a particular risk of 
interstitial condensation in the roofs of swimming 
pools and other buildings in which high levels of 
moisture are generated; specialist advice should 
be sought when these are being designed.

Roofs (resistance to 
surface condensation 
and mould growth)
6.14	 A roof will meet the requirement if:

a.	 it is designed and constructed so that the 
thermal transmittance (U-value) does not 
exceed 0.35W/m2K at any point; and

b.	 the junctions between elements and the 
details of openings, such as windows, 
are designed in accordance with the 
recommendations in the report on robust 
construction details144, or follow the guidance 
of BRE IP17/01145 or MCRMA Paper 14146

for profiled metal roofing.

C	 ROOFS

139	 MCRMA Technical Paper 6 Profiled metal roofing design guide,
revised edition, 1996.

140	 MCRMA Technical Paper 9 Composite roof and wall cladding panel 
design guide, 1995.

141	 BS 5250:2002 Code of practice for the control of condensation
in buildings.

142	 BS EN ISO 13788:2002 Hygrothermal performance of building
components and building elements. Internal surface temperature	
to avoid critical surface humidity and interstitial condensation.	
Calculation methods.

143	 BRE Report BR 262 Thermal insulation: avoiding risks, 2002.

144	 Limiting thermal bridging and air leakage: robust construction details for 
dwellings and similar buildings, DTLR, 2001.

145	 BRE Information Paper IP17/01 Assessing the effects of thermal bridging 
at junctions and around openings, 2001.

146	 MCRMA Technical Paper 14 Guidance for the design of metal roofing 
and cladding to comply with approved document L2:2001, 2002.
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A.1	 A substantial amount of guidance on the 
assessment of contaminated land has been 
published to support the implementation of Part 
IIA of the Environmental Protection Act 1991. 
Most of this guidance is contained in the joint 
Defra/Environment Agency Contaminated Land 
Research Reports (CLRs). This guidance can be 
used to support the assessment process set out 
in Section 2. A summary of the reports is set out 
below and an outline of the process is given in 
Figure A1147.

A.2	 For health, risk estimation can be carried 
out using generic assessment criteria such as 
contaminant soil guideline values (SGVs) or 
relevant and appropriate environmental standards. 
SGVs represent contaminant concentrations 
which may pose unacceptable risks to health. 
The development of SGVs for a range of priority 
contaminants is described in the Defra/
Environment Agency reports CLR 7148, CLR 8149, 
CLR 9150 and CLR 10151.

A.3	 CLR 10 describes the Contaminated Land 
Exposure Assessment Model (CLEA) for deriving 
SGVs for three different site uses: (i) residential, 
(ii) residential with plant uptake and (iii) 
commercial/industrial. In this way the relative 
importance of each of the pollutant linkages is 
considered. For example, for residential site use 
it is assumed residents have private gardens and/ 
or access to community open space close to the 
home and that some may use their gardens to 
grow vegetables. CLR 10 gives details of the 
conceptual model underpinning each of the 
standard land uses.

A.4	 A series of Defra/Environment Agency 
SGV reports152 contain SGVs for a range of 
contaminants, one report for each contaminant, 
and the corresponding TOX reports153 contain
the toxicological data used to derive the SGVs. 
SGVs should be used only in conjunction with 
the CLR 7 to 10 reports and associated SGV and 
TOX reports.

A.5	 The use of ICRCL (Interdepartmental 
Committee on the Redevelopment of Contaminated 
Land) document Guidance Note 59/83: Guidance 
on the assessment and redevelopment of 
contaminated land154 is no longer appropriate in 
health risk assessment and has been 
withdrawn155 by Defra.

A.6	 CLR 7 provides advice regarding such 
issues. In certain cases the most appropriate action 
may be to redesign the building layout. Further 
guidance can be obtained from the Environment 
Agency/NHBC R & D Publication 66156.

A.7	 An alternative to the generic approach is 
to undertake a more site-specific quantitative risk 
assessment using the principles of risk assessment 
or a risk assessment model. Specialist advice 
should be sought. 

Annex A: Guidance on the assessment of 
land affected by contaminants 

	 C
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Diagram A1 � The process of managing land affected by contaminants
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MAIN CHANGES IN THE
2004 EDITION
This edition of Approved Document C, Site
preparation and resistance to contaminants and
moisture, replaces the 1992 (with 2000 amendments)
edition. The main changes are:

C1 Site preparation and resistance
to contaminants
Site preparation 

a. Site investigation is now recommended
as the method for determining how much
unsuitable material should be removed.

Resistance to contaminants

b. Requirement C1(2) now applies to material
change of use as set out in Regulations 5 and 6.

c. Remedial measures for dealing with land
affected by contaminants have been expanded
to include biological, chemical and physical
treatment processes.

d. The area of land that is subject to measures
to deal with contaminants now includes the
land around the building.

e. Guidance on protection from radon is
expanded to include buildings other than
dwellings.

Sub-soil drainage

f. Guidance is included relating to sub-soil
drainage and the risk of transportation of
water-born contaminants.

C2 Resistance to Moisture
g. New guidance recommends that in order to

reduce the condensation risk to floors, walls
and roofs reference should be made to the
revised BS 5250, Limiting thermal bridging
and air leakage: robust details and BRE Report
BR 262 Thermal insulation: avoiding risks.

h. Guidance is now provided on the use of
moisture resistance boards for the flooring in
bathrooms, kitchens and other places where
water may be spilled from sanitary fittings or
fixed appliances.

i. Reference is made to BS 8208 for assessing
the suitability of cavity walls for filing together
with the map and table in BR 262.

j. Interface between doors and walls and
windows. Check rebates are now recommended
in the most exposed parts of the country.

k. New guidance points to the need for better
attention to detail in exposed areas where
level access is provided to support part M.

l. Former requirement F2; Condensation in roofs,
has been transferred to part C as it deals
with effects on the building fabric rather than
ventilation for the health of occupants.
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