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ST SEIRIOL’S CHURCH. PENMON.
ROMANESQUE ARCHITECTURE
ON THE ISLAND OF ANGLESEY.
NORTH WALES.

Anglesey, June 2006

Eryl Rothwell Hughes

In a sheltered dell overlooking the
northern entrance to the Menai Strait,
some four miles north of the town and
medieval castle of Beaumaris, there lies a
squat towered ancient church
surrounded by the ruins of monastic
buildings. It is dedicated to the sixth
century Welsh Saint Seiriol. The fabric of
the church is of considerable historic and
architectural interest.

Tradition tells us that the ruling dynasty
of the sixth century in the person of
Einion Frenin  (King) gave lands at
Penmon for the founding of a religious
community (the Welsh ‘clas’) and
established his brother Seiriol as its
head. The nearby small island, now
popularly called Puffin Island, became a

hermitage and its old Welsh name ‘Ynys
Seiriol (Seiriol’s Island) retains a folk
memory of association as does the later
Norse name ‘Priestholme’. There are no
structural remains of this early period to
be seen today but St Seiriol’s well can
still be seen a stones throw from the
church complex and it has been a focus
for pilgrimage throughout the centuries.
By the second half of the tenth century
the church had become a target for Norse
raiders from the Isle of Man and Ireland
and the Welsh annals record a
particularly plunderous  attack in 971. No
stone building of this period survives,
presumably the church, like others on the
island at this time, was of timber
construction. However, two stone crosses
and a font, once possibly a cross base,
survive from this period. Indeed another
dozen or so tenth century church fonts in
Anglesey churches provide evidence for
the presence  of stone craftsmen using a
native decorating style combining ‘celtic’
interlacing  and geometric interlaced
crosses with outside influences possibly
from Ireland. The Deer Park Cross at
Penmon (now in the church ) displays the
ring-chain motif similar to the Norse

1. Puffin Island traditionally 
called St Seiriol’s Island.

2. St Seiriol’s Church at Penmon.The Menau
Strait and the foothills of Snowdonia in the

background.

3. Tenth Century Deer Park Cross, Penmon.
Photo taken in the early 70s  when the cross

still stood in its original position.



Manx crosses whilst a badly eroded
panel on the same cross depicting a
figure with wolf like beasts whispering
into his ears (the ‘Temptation of St
Anthony’) may be paralleled with the
same figure on the cross at Kells, Ireland.

The earliest surviving part of the
present church complex is the western
section comprising nave, tower crossing
and transepts. The early twelfth century
nave probably had an eastern chancel
which was replaced within a few years by
the tower and transepts. The tower
crossing has four round arches , the
southern and western being of
considerable interest. The northern arch
is a nineteenth century rebuild. Although
these two arches lack  symmetry of
decoration with respect to one another
the evidence of the arch decoration with
chevron, chequer and zig-zag ornament
clearly indicates the presence  of a stone-
mason of some ability. Three of the
capitals of the western arch on the nave
side are crudely carved; one appears to
be a split-tailed mermaid or siren figure
whilst another seems to be a three-
toothed  grimacing mouth. A corbel,
reset on the wall above, is a crude
representation of a mouth-puller whilst
reset in the south transept is a fertility
figure-a Sheela-na-Gig- and a bearded
figure wielding a hammer. These figures
may be recognized as degenerate copies
of the well known repertoire of

continental, Norman and Irish
Romanesque stone carvers . The external
decoration of the south door of the old
nave has jambs of two orders, the inner
square  and the outer with detached
shafts with roll moulded bases; the
capitals may have been carved but they
have weathered badly. The arch of the
door embraces a tympanum which is
decorated with a dragon like beast eating
its own forked tail. A border formed by
four strand interlaced ornament
completes the arch decoration. As the
east shaft is lower than its opposite and
as the tympanum has been levelled by

4. Font in Penmon Church.

5. South Doorway. 
St Seiriol’s  Church, Penmon.

6. Arch at St Seiriol’s Church. Penmon.
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inserting a stone above the eastern
abacus one can suggest poor on site
erection of a well crafted pre-fabricated
doorway or a later reconstruction by an
unskilled craftsman.

Whilst the church at Penmon
presents an unique assemblage of
Romanesque architecture on Anglesey
traces of building work of the same
period may be seen  in a dozen or so
other churches on the island. At
Aberffraw, once the seat of government
of the princes of Gwynedd, we can still
see the arch of the chancel of the old
church. The arch is of two orders, both
decorated. The inner arch has chevron

decoration whilst the outer has a series
of  two dimensional snouted animal
heads. The arch does not seem to be the
work of the Penmon stone-mason. One
of the features of Anglesey Romanesque
doorways is that the otherwise plain
arches have a keystone with a carved
human head. One remains in si tu at the
roofless shell of Capel Lligwy church near

Moelfre whilst a similar keystone from a
long demolished church may be seen
embedded in the roadside wall of the
church at Llangaffo. The simple church at
Llanbabo near Alaw lake still lies within
its ditched and walled circular enclosure
(the Welsh ‘Llan’). It still retains a twelfth
century window and the doorway has
chevron decoration and three heads reset
above. The centre head  seems more akin
to a pagan Celtic carved head than to the
usual continental Romanesque form.
Other Anglesey churches contain animal
headed corbel stones and reset chevron
and zig-zag decorated pieces  from
twelfth century churches long gone.

8. Detail  of reset arch at 
Aberffraw Church.

7. Capital carving on arch at 
St Seiriol’s Church.Penmon.

9. Capel Lligwy. Doorway 
arch keystone in situ.
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Until its appearance at Penmon
and Aberffraw no stone arch had been
seen in Gwynedd since the departure of
the Romans  and one wonders who were
the stone-masons that appeared on the
scene between 1130 and 1150 and who
were their patrons? During this period
the dominant ruler was Gruffydd ap
Cynan. After the assassination  of his
grandfather in 1039 his father, Cynan,
had fled to the Danish court in Dublin
where he married the grand-daughter of
King Sitric of the Silken Beard .Gruffydd
was born in the 1050s  and returned to
the shores of Gwynedd around 1070 to
regain his inheritance with the help of
Danes and the men of Anglesey. By 1110
he was firmly established as the regional
ruler of Gwynedd and remained in power
until his death in 1137. He was succeeded
by his son, Owain Gwynedd, who ruled
with success until his death in 1170.
Owain’s brother, Idwal, was appointed
Abbot of Penmon by his father around
1130 and so it is reasonable to assume
that Gruffydd ap Cynan and his son
Owain were the patrons responsible for
the building of the church at Penmon.
Further evidence is supplied by
Gruffydd’s biographer who wrote that in
his latter years  he built churches of stone
to replace the older wooden structures
and that many an Eglwys Wen (White
Church) -lime washed stone churches-
were raised in Gwynedd so that
Gwynedd  “was so bespangled with
them as  is the firmament with stars”. He

built new churches in his  manorial
centres  and it is tempting to trace his
results in the arch at his court church at
Aberffraw and in the doorways and
windows at Llanfechell church close by
the court at Cemaes . Surely, the recently
restored white daubed tower at
Llaneiliam, like the church tower on St
Seiriol’s island, bears the hallmark of
stone-masons working to the orders of
the ruler of the region.

The place of origin of the craftsmen
themselves is more difficult to solve. It is
unlikely that native craftsmen had the
skills required especially as the
architectural form makes a sudden
appearance on Anglesey. Gruffydd ap
Cynan died at the age of 82 in 1137 and
we are told  that in his will he gave
money to the monasteries at Chester
and Shrewsbury and to the church at
Dublin and to other churches in Ireland
as well as to Penmon, Holyhead, Bangor
and Clynnog. So Norman masons from
Chester could have been at Penmon but

11. Doorway at Llanbabo Church 
showing heads.

10. Air view of Llanbabo Church 
showing enclosure-the ‘Llan’.
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it is more likely that the craftsmen came
from the Ireland that Gruffydd knew so
well. There are a few clues. The tail
eating beast on the doorway tympanum
at Penmon has a smaller twin carved
above a window at the Augustinian
church of St Saviours at Glendalough.
Other churches in Leinster have
decorative features which  are mirrored
on Anglesey. For example, the human
head portal arch keystone can be seen at
Killeshin and Ullard. Both portals of these
typical Gaelic-Irish  Romanesque
churches have chevron decoration while
the form of the portal at Ullard may be
compared with the South  door at
Penmon. Even the snouted beasts on the
arch at Aberffraw may be compared with
similar beasts, albeit more three
dimensional, on the arch at the Nun’s
Church at Clonmacnoise.  There the
beasts are on the inner roll moulding of
the arch and on either side of the heads

paws are carved.  The Aberffraw parallel
is crude by comparison  as if the stone
mason was interpreting  in two
dimensions a  drawing by another
person who had seen the real thing in
Ireland.  If one accepts this source then
the dating of the Romanesque church at
Penmon  shifts to post 1150  given that
St Saviour’s Augustine church is of that
construction date. This was the period
when Owain Gwynedd was at the height
of his power. In the Leinster churches the
Augustinian influence is strong and it is
interesting to note that around 1230   the
clas community at Penmon (Ynys Seiriol)
reformed as a community of Augustinian
canons.  It is their monastery in the form
of refectory, dormitory, cloister court and
eastern nave that completes the complex
we see at Penmon today. With the death
of Owain Gwynedd in 1170, followed by
twenty years of dynastic turbulence in
Gwynedd, Anglesey Romanesque
constructions ceased and the late twelfth
century blocked doorway at
Llangadwaladr church represents the last
manifestation of  an architectural style so
vividly displayed  at St Seiriol’s church at
Penmon.

E.Rothwell Hughes.
Anglesey. June 2006

12. Twelfth century tower 
at Llaneilian Church.

13. Early thirteenth century refectory and
dormitory of Augustinian Priory at Penmon.
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UNDERSIDE CORROSION OF
LEAD ROOFS: CAUSES AND
PREVENTION - A SUMMARY OF
A 20-YEAR RESEARCH
INVESTIGATION

EASA Summer Meeting July 2007

David Farrell

Introduction and Background

Lead has long been the material of choice for
roofing England’s most important historic
buildings; especially cathedrals and
churches.  Therefore when the reputation of
the material was threatened by reports of
increasing incidences of underside corrosion,
English Heritage commissioned research to
understand the problem, identify the causes
and hopefully, propose remedies.  A previous
report commissioned by EASA in 1986¹ had
recommended reducing condensation risk by
ventilation or design, but doubts were
expressed as to whether the solution was
that simple.  Many questions remained. For
example: if corrosion is found is it always
fatal, why is it apparently increasing and
occurring on roofs which had previously
been unaffected; could a coating be applied
to resist attack?  So initial tests were carried
out between 1988 and 1992 followed by the
major research project which started in the
following year.

Advice from the lead roofing industry in the
early 1990s was to follow the guidance in the
Lead Sheet Manual and install a ventilated
warm roof (VWR) when replacement was
needed.  Important fabric and detailing would
almost certainly be lost from historic roofs
which no doubt, had performed very
successfully for several centuries.  A VWR
would increase the height of the roof by
around 150mm, require ventilators at both
the eaves and apex to provide a through-flow
of air and add the extra load of a second roof
deck.  So, it was hoped at the outset that a
successful research project would not only
provide a more thorough understanding of
the causes of and remedies for underside
corrosion; it might also help to allay the
pressure to impose such drastic changes.

The research team were: Chris Wood (English

Heritage) acting as client, Dr Bill Bordass
(William Bordass Associates) who managed
and coordinated the project and Dr David
Farrell (Rowan Technologies Ltd) who carried
out the laboratory and field testing and has
continued monitoring up to today.  Funded
by English Heritage and subsequently
supported by the Lead Sheet Association and
Historic Royal Palaces, the research was
greatly helped by many scientists, academic
institutions and architects and surveyors who
generously provided their time and
knowledge. 

The research consisted of a series of desktop
and laboratory experiments before
progressing to larger scale testing in purpose
built roofs and culminated in extensive full-
scale tests using a climate simulator at the
Building Research Establishment Scotland
(Scotlab) which created continuous cycles of
condensation and evaporation. Field testing
included monitoring and investigating lead
roofs on more than fifty buildings: mainly
churches, cathedrals and country houses but
occasionally on modern buildings.  Many of
these roofs were also used as test sites
during the course of the project.    Additional
analysis and testing was also carried out at
the John Moores University, Liverpool, the
Interface Analysis Centre, Bristol University
and at Scotlab.

This paper describes the project, discusses
some of the results but primarily
concentrates on remedial solutions.  It does
not cover all the work, nor does it offer
comprehensive advice on tackling the
problem.  Full details of the research are
published in English Heritage Transactions²
with general guidance set out in an English
Heritage Advisory Note³ which is due to be
updated in 2008.

Damage to Lead Roofs

Lead’s natural durability under normal
conditions is due to the formation of
protective insoluble salts which form on the
surface.  Moisture and carbon dioxide in the
atmosphere combine to form weak carbonic
acid and this reacts with bright metallic lead
during periods of rain or overnight dews to
form the normal grey patina typical of lead
roofs.  This thin continuous surface layer
protects the metallic lead from further attack.
On the underside of lead sheets these
protective layers are frequently absent.
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Most lead roofs are unaffected by underside
corrosion or contain only a small amount of
corrosion products.  Where this does occur it
is possibly as a result of damp conditions
when the roof was laid.  This is particularly
prevalent in autumn.  Some roofs however
have been subject to severe underside
corrosion and penetration as a result of: on-
going damp conditions, the presence of
carboxylic (acetic and formic) acids given out
by oak or other acid-containing substrates and
thermal cycling, especially on south facing
roofs.  An example of severe corrosion was
found on the lead roofs of the cloister at
Norwich Cathedral, where it had been laid
over oak boards on a building which was
continually heated, Figure 1.  The major
corrosion product is the white hydrocerussite
(2PbCO3.Pb(OH)2).  However, in the presence
of carboxylic acids, the red and yellow lead
oxides (PbO) of massicot and litharge are
frequently found.

A more typical example of underside
corrosion on an unheated church roof is
shown in Figure 2.  The lead had been laid
directly on oak boards and under damp
autumnal conditions, corrosion occurred.
Underside corrosion thins the lead and the
normal expansion and contraction under

diurnal temperature cycling results in
horizontal fatigue cracks, Figure 3.  More
moisture then gets into the roof thus
exacerbating the problem.  The cracks can be
repaired temporarily but ultimately the
lifetime of the roof is shortened.  A good
quality Code 7 lead roof should last for at
least 100 to120 years; higher codes even
longer.  Some lead roofs still survive after 400
years, though these are usually protected
from solar radiation.

It is well known that moisture and a
comparative absence of carbon dioxide is
needed for underside corrosion of lead to
occur.  A typical example of a new lead bay
installed on a country house when it was
converted into offices is shown in Figure 4.
The previous lead was replaced after 80 years
because of thermally induced cracks on the
topside; the underside was reportedly in
good condition with little sign of corrosion.
The new lead bay had been laid in the
autumn and excessive condensation during
dewy nights meant that a protective layer
could not form on the underside.  Increased
heating to the offices resulted in warm moist
air rising up into the roof space, passing out
through the gaps in the boards and
condensing on the cold lead sheet directly

Fig. 1

Fig. 2

Fig. 3

Fig. 4
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above the gaps.  The pure condensate layer
was depleted of carbon dioxide and corrosion
subsequently occurred.

Problem Warm Roofs

In the 1970s and 80s, warm roof principles
were incorporated into designs for
replacement lead roofs.  Thermal insulation
was introduced directly below the lead roof
sheets to minimise heat loss from a building.

Many failures due to underside corrosion of
lead (and also other metal roof sheets such
as zinc and aluminium) were reported.  In the
early 1980s, EASA became concerned about
the apparently growing numbers of apparent
lead roof failures and they commissioned
their study; already mentioned¹.

An example of a warm roof subject to
underside corrosion is shown in Figure 5.
The roof had been laid on the south aisle of a
church in 1982.  By the late 1980s severe
underside corrosion had been identified.  The
lead had been laid over: a  building paper
containing bitumen, 13mm of insulation and
a bitumen felt vapour control layer (VCL).  A
cross section had been included at the
bottom of the bays to retain the insulation but
this had acted as a dam to retain any
ingressed water.  In 1995 as part of the EH
research a thorough inspection of the roof
was conducted and tests carried out.  Cold
water was poured over one of the hot lead
sheets on a midsummer’s day. The gurgling
of air as it was sucked through the ponded
water and into the roof during this test was
clearly audible.

‘Thermal pumping’ is caused by the volume
of air, trapped within the insulation,
expanding and contracting depending upon
the temperature.  A cold rain shower would

cause the trapped air to contract and draw in
damp air from outside which would then
condense on the underside of the cold lead
surface.  The liquid droplets then drip down
and become absorbed in the insulation layer.
When the sun comes out and the lead
temperature increases, drier air is pumped
out from the enclosed airspace.  The amount
of retained moisture is small for a single cycle
but over a period of weeks and months the
insulation becomes saturated.  The water
trapped under the lead evaporates and re-
condenses due to diurnal temperature
variation and corrosion results on the
underside of the lead.  This type of roof
design was effectively ‘outlawed’ in the
1980s.

Problem Ventilated Roofs

As a result of the problems with warm roof
designs, ventilated warm roof (VWR)
principles were introduced.  These also
contained a sealed VCL and insulation but
now also included a ventilated air layer
typically 50mm deep followed by a second
roof deck for the lead.  This design
overcomes thermal pumping by separating
the lead sheet from any possible damp
insulation and allows the ventilated air to
remove liquid water from the roof.

These have worked well and liquid moisture
is normally unable to build up; however,
problems can occur if the roof is poorly
designed or constructed.  The ventilation
through a VWR is highly variable, depending
upon the prevailing wind (internal air is
normally drawn out from the higher
ventilator and external air pulled in through
the lower ventilator).  In addition, solar
radiation falling on the lead sheet increases
the temperature of the internal ventilated air
and thereby increases its velocity up the roof.
Studies using smoke pellets have shown that:
the ventilation rate is dependant on the
prevailing wind direction and speed and
north facing roofs have a smaller flow rate
compared to south facing roofs during sunny
days.  For this reason, complete through-flow
ventilation for the entire roof is required
otherwise damp air may build up in ‘stagnant
areas’ within the roof.  An example of a VWR
with only mushroom ventilators fitted toward
the top of the roof is shown in Figure 6.

Fig. 5
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Depending on conditions, these can be
inadequate as discovered in this case when
the sheets were lifted; significant underside
corrosion was found.

A further problem is that the VCL needs to be
effective with no internal air being drawn into
the roof.  An example of a VWR with a
defective VCL is shown in Figure 7.  This
chapter house roof was installed over a
previously failed roof and the VCL was
consequently poorly fitted.  Moisture
generation (later found to be from clothes
washing facilities within the building)
bypassed the VCL and was allowed to rise
into the roof and the resultant moisture
condensed on the cold lead sheets.  The lead
was effectively acting as a condenser for the
moist air and the water and corrosion
product dripped out of the bottom of the
vertical sheets.

Laboratory Testing

Some of the early laboratory work included
simulating underside corrosion by using
specially designed condensation test rigs,
Figure 8.  Tanks of water were held at a
constant elevated temperature.  Eight lead
test samples were exposed on a flat plate on
the top of each rig and their temperatures

were cycled using a Peltier cooling device
and a resistor/heater so that the lead was
repeatedly cycled above and below the
dewpoint of the internal air.  The resultant
condensation and re-evaporation cycles
successfully simulated the conditions which
caused underside corrosion.

Different leads (rolled, sandcast and DM)
were evaluated as were old and modern lead
coupons to see if impurities in the former had
any effect.  Generally, all lead performed in a
similar manner apart from the rough side of
sandcast lead (which had an oxide layer from
reaction with the sand) which took longer to
start corroding.  The samples were next
mounted on wooden structures to assess the
impact of: using different woods, surface
finishes (smooth or rough sawn) and gapped
or close boarded.  The effect of using an oak
substrate was dramatic and man-made
boards, such as chipboard, oriented strand
board and plywood started to corrode just as
quickly, Figure 9.  Note - man-made boards
contain adhesives which deteriorate when
they become damp.  These emit carboxylic
(mainly acetic) acids which exacerbate the
corrosion.  Baltic softwood was found to be
the best substrate for minimising underside
corrosion.

Different underlays were evaluated under the
lead samples.  These gave mixed results.
Permeable reinforced building papers
minimised corrosion as the moisture was
able to ventilate away from the lead surface
when it dried out.  When bitumen papers
were tested they showed corrosion starting
at the edges of the lead samples and
gradually moving inwards. These impervious
building papers are often used on lead roofs
as a barrier layer and if they are not fully
taped up then underside corrosion may
result.  These barrier layers normally

Fig. 6

Fig. 7

Fig. 8
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deteriorate over time and on older roofs
corrosion is frequently experienced.

In 1997 full-scale tests were carried out at
Scotlab which allowed cycling of the air
temperature as opposed to cycling the lead
temperature in the previous laboratory tests.
A closer simulation of actual roofs was thus
created.  Many permutations of ‘traditional
lead roofs’ were constructed and subjected to
continuous cycles of condensation and
evaporation. Different timbers, underlays and
protective treatments were used and the
results continuously recorded.  The idea was
to simulate normal exposure over many
decades by accelerated testing, but the
conditions were of course unusually severe.

External Test Facility (ETF)

To bridge the gap between laboratory and on-
site testing in roofs, an ‘external test facility’
was designed and built, Figure 10. This
comprised three types of roofs: traditional
with lead laid directly over boards, traditional
over a vault and a VWR to the recommended
specifications.

Tests which had been successful in the
laboratory condensation rig were further
evaluated in the ETF over extended periods
of time (years).  Different types of lead, wood
substrates and underlays where tested on
both south and north facing slopes and also
on the top (flat) roofs.  The ETF was fully
monitored using RH, temperature and
dewpoint sensors which allowed periods of
condensation on the lead to be assessed.
Unsurprisingly, condensation occurred most
frequently in autumn. Decreasing external air
temperatures during the night cooled 
the lead below the internal dewpoint
temperature.

On-Site Trials

On-site trials were carried out on many roofs.
The most significant research programme
took place on the gatehouse roof at
Donnington Castle, Berkshire which is in the
guardianship of English Heritage. This 1950s
code 7 lead roof had suffered severe
underside corrosion, Figure 11.  The lead had
been laid over oak boards with a hardboard
interlayer.  This was commonly used in the
1950s and was probably designed to separate
the lead from the oak to help resist corrosion.
However, the hardboard became a reservoir
for carboxylic acids given out from the oak
and corrosion was even more severe than
laying the lead directly on the oak boards.
The hardboard was removed during testing

Fig. 9

Fig. 10

Fig. 11
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although some bays were left intact so that
lead coupons could be exposed to an
extremely hostile environment.

Many long-term tests were conducted at
Donnington and they are still ongoing today.
These include VWR tests with different
ventilation gaps, gapped and close jointed
boards and different underlays, wood
preservatives and protective coatings.

Over 50 sites were investigated and
environmental monitoring was carried out on
many of these, Figure 12.  This included
continuous data logging of internal and
external RH, air temperatures and also lead
temperatures.  The data allowed dewpoints
to be calculated which showed when the lead
would be susceptible to periods of
condensation, Figure 13.  Condensation on
the underside of the lead is indicated when
the lead temperature falls below the
dewpoint.  This occurs frequently at night,
when clear skies result in radiation from the
dark lead sheet.  The temperature of lead
roofs can fall by up to 8ºC below the air
temperature.

Mechanism of Underside Corrosion

A more thorough understanding of how
corrosion forms was a positive outcome from
the research.  The Interface Analysis Centre
at Bristol University, successfully produced
photomicrographs and an analysis of both
protective and non-protective layers.   

When a thin film of moisture condenses on
the underside surface, it becomes rich in
oxygen and carbon dioxide.  This forms the
protective grey hydrocerussite patina, similar
to that formed on the topside of lead by
normal weathering.  Type I corrosion
therefore leads to the formation of an
insoluble surface film of hydrocerussite
which provides protection to the lead.  If
however excessive condensation occurs,
then Type II corrosion occurs.  When thick
films or droplets of condensation form on the
underside surface these are unable to absorb
sufficient carbon dioxide to complete the
Type I reaction.  Instead, the intermediate
partially soluble lead hydroxide forms on the
metal surface and this migrates to the outside
of the droplet where it eventually reacts with
carbon dioxide to form the insoluble
hydrocerussite, i.e. the same end-product as
the Type I corrosion reaction, Figure 14.

However, because this has formed on the
outside of the droplet (as compared to the
metal surface) it is loose and non-protective
and this allows further corrosion to occur
during the next condensation period. A
micrograph of the flaky and non-protective
Type II corrosion products is shown in
Figure 15.

Fig. 12

Fig. 13

Fig. 14
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Development of Chalk Treatments

Many different types of coatings were
evaluated in the laboratory test rig, at Scotlab
and also on-site. The pre-formed coatings
failed to provide a protective film on the lead
and the barrier coatings (paints, linseed oil,
patination oil and other proprietary coatings)
were found to be ineffective in the long term.

It was well known that lead left out to weather
forms the grey protective patina and samples
of ‘weathered lead’ were evaluated in the
condensation test rig and found to resist
underside corrosion for many weeks.
However, they eventually succumbed to
corrosion.  This had also been discovered
during the re-roofing of a cathedral chapter
house, where the lead sheets had been left
out to weather, underside up, for a few weeks
prior to this side being installed on the roof.
The new roof was subject to condensation
and the thin patina layer ultimately failed
resulting in corrosion.

An early indication that a carbonate rich
environment might be helpful came during
the trials at Donnington Castle.  Samples of
old lead which had been laid on concrete and
were found to be continually wet underneath
showed a thick grey protective patina and no
underside corrosion. It was known that
concrete ‘carbonates’ over its life and it was
felt that this might have affected the lead.
Reference to the Pourbaix diagram for lead
(pH vs corrosion for various environments)
indicated that lead becomes passive when
exposed to carbonate ions in the pH range 8
to 10, i.e. the same pH for ingressed
rainwater in the presence of carbonated
concrete (calcium carbonate).  However, be
warned, fresh concrete contains calcium
hydroxide which lies in a pH range 12 to 13;
this causes severe corrosion of lead.

Carbonate ions react with bright lead in the
presence of water to form the thin grey
patina.  This film thickens with time in the
presence of moisture resulting in the thick
grey patina found on the lead in the gutter.
The thin patina layer resisted underside
corrosion by films of water during simple
condensation/re-evaporation tests carried out
in condensation rigs in the laboratory and
also when acetic acid was impregnated into

the substrate wood, Figure 16.  However,
tests carried out in the presence of significant
concentrations of carboxylic acids (for
example produced by damp acid-containing
woods under cyclic conditions) at Scotlab
showed that even this protective layer may
eventually be degraded; allowing underside
corrosion to start.  In practice, however, these
severe environmental conditions in the
presence of new English oak, Douglas fir or
birch plywood are rarely encountered on-site,
nor are actual roofs subject to continuous
cycling of condensation as experienced at
Scotlab.  In practice, all the treated roofs
which were monitored have continued to
resist underside corrosion, a decade later.

Chalk Slurry Method

The first method of protecting lead roofs with
chalk utilised a simple chalk slurry technique.
Fine chalk powder was mixed with water to
form a thick paste which was painted onto
the back of the lead and also pasted onto a
geotextile or building paper underlayer.

Village Church 1 The first replacement
roof to receive the chalk passivation
treatment was a small village church near
Cambridge in 1995.  A fire in 1994 destroyed
part of the south aisle roof.  Approximately
half of the roof was replaced in new English

Fig. 15
Fig. 16
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oak and the complete roof, comprising new
and old oak rafters, was covered with sand-
cast Code 7 lead.  To avoid contact of lead
on oak, softwood spacer battens were fitted
over the oak boards with a softwood decking
above.  This deck also helped to buffer and
neutralise moisture and acid vapours.  As
acid vapours could cause corrosion, even if
the lead was not in direct contact, chalk
slurry was used to provide an instant
passivation to the lead and provide
protection.

Plain building paper was laid over the
softwood decking in order to control air and
vapour movement.  A geotextile layer was
then laid over the building paper to even out
the substrate, provide a slip layer and to
provide a reservoir of a reasonable quantity
of chalk slurry on the slope.  A thick chalk
slurry coating (3mm) was applied over the
geotextile using a plasterer’s float.  Finally, a
thin painted chalk slurry coating was applied
to the underside of the lead after it had been
formed to shape and before final fixing.

The underside of the lead has been inspected
several times since then.  To date, the chalked
areas of the roof are free from underside
corrosion, Figure 17.  Corrosion was noticed
in some areas of the rolls and the laps where
chalk slurry was deliberately omitted (to
inhibit capillary rise of rainwater into the
roof).  However, some of the dried chalk
powder had fallen down the underside slope
and had become lodged in the laps; this had
drawn in some rainwater by capillary suction
in the lower corners.  Despite local moisture
levels of up to 27% in the corners, the chalk
protection system had succeeded in stopping
corrosion on this roof.  Note - moisture levels
above 21% are normally sufficient to initiate
corrosion on unchalked lead roofs.

The Great Hall at Hampton Court
The second application of chalk slurry was
applied to the lead roof on the Great Hall in
1998.  The previous roof had been subject to
significant underside corrosion, resulting in
thinning and thermal fatigue of the lead
sheets.  Rainwater entered the roof further
exacerbating the problem.

The previous lead roof had been laid in the
1950s on hardboard over bitumen-cored
building paper over oak boarding (dating
from the late nineteenth century).  New oak
boarding is well known for emitting
carboxylic acids.  This problem is made
worse when moisture is present (from
condensation or rainwater ingress) and even
old and established oak boards are capable
of emitting sufficient carboxylic acids to
corrode through code 7 lead sheet within 25
years in damp conditions.  The Great Hall was
heated by hot water pipes laid under the
floor; this had resulted in ground moisture
being driven into the building and being
carried by the warm air into the roof.  Large
numbers of visitors also ensured a significant
source of further moisture finding its way into
the roof, particularly as there were no
openable windows to provide ventilation.
The hardboard itself (containing adhesives)
was a source of organic acids and acted as a
reservoir for acids emitted from the oak, so
further exacerbating the corrosion problem.
In addition, the bituminous building paper
trapped moisture within the hardboard. 

A revised specification was developed for the
replacement lead roof to help protect the lead
against these adverse conditions.  26mm
thick softwood boards were fixed over the
oak boards.  A plain reinforced building paper
was used as a slip layer between the lead and
the softwood.  This allowed the roof to
breathe while controlling the diffusion of air.
The underside of the replacement lead was
treated with two applications of chalk slurry
which were allowed to dry.  Sand cast lead
(Code 7) was used; the rough side assisted
the adhesion of the chalk.  To restrict any
capillary rise of rainwater into the roof the
application of the chalk was restricted to: 1)
just below the top of the laps   2) up to the 12
o’clock position of the batten roll.

The underside of the replacement roof was
inspected after 5 years.  Under one bay a
100mm wide strip had been omitted from the

Fig. 17
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chalk treatment.  This now showed active
corrosion Figure 18.  Some of the dry chalk
powder was brushed off the lead sheet to
reveal the normal grey protective patina, i.e.
similar to that formed on the topside of lead,
Figure 19.  The non-chalked areas in the laps
and the rolls showed significant amounts of
both white (hydrocerussite) and red (lithage)
corrosion products indicating that this roof
structure was still capable of inducing
significant corrosion of lead.

On lifting most of the lead sheets, the dry
chalk powder pealed off the back of the lead
and fell down into the gutter.  This is a major
problem with the chalk slurry method.  Other
problems encountered included the practical
difficulties of applying a chalk slurry on an
exposed roof, the high labour input required
and the natural prevalence of the dried chalk
layer to fall off during final bossing.

Chalk Emulsion Method

These problems led to a collaboration with
the Research Dept of ICI/Dulux to investigate
the use of emulsion paint coatings.  These
provided vastly improved adhesive and
cohesive properties.  ICI’s commercial
emulsions already contain small amounts of
chalk and these were increased to levels of
between 50 and 70%.  Other additions were

made to the emulsion coating to improve the
application process and the binding of the
chalk particles to the lead surface.  A variety
of different test coatings, using many of
Dulux’s widely available external paints, were
evaluated in a series of accelerated
laboratory and site corrosion trials over
approximately two years.  The chalk
emulsion coatings performed significantly
better than the chalk slurry, were much easier
and quicker to apply and remained in place
during final bossing and periodic inspections.
Towards the end of a series of accelerated
laboratory tests at Scotlab (simulating several
decades of severe exposure) the chalk layer
reacted with, and became neutralised by the
carboxylic acids, resulting in the start of
corrosion.  The great advantage of the chalk
emulsions is that they can be built up to form
thick layers to protect against highly
corrosive conditions. The best ICI/Dulux chalk
emulsion combination from the extensive
testing was selected for site trials.  

Village Church 2 This historic church, near
Oxford, had a bitumen felt roof which had
failed.  The roof was built with large oak
beams and boarding.  The architect had
initially intended to fit a new VWR roof to the
nave, although this was vetoed because of its
effect on various important details.  A
traditional non-ventilated roof was put back
with a chalk emulsion coating to protect it
from underside corrosion.

During installation, the sand cast lead was
bossed into shape but then lifted and the
chalk emulsion painted on the underside, to
cover the top of the laps and the top position
of the roll, Figure 20.  When dry, the lead bays
were re-fitted to the roof.  

The roof was installed in January 2000.  The
lead workers found the application of the chalk

Fig. 18

Fig. 19

Fig. 20
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emulsion relatively simple and reported no
major problems.  The chalk emulsion took
between 2 and 6 hours to dry in winter
although they found that pre-heating the lead
reduced the drying time. The work was carried
out on a batch basis by making up and coating
four bays at a time.

Cathedral Cloister Roofs   Norwich Cathedral
had suffered severe underside corrosion of
its cloister roofs and this had been the
catalyst for the English Heritage research
testing in the late 1980s.  These lead roofs
date from 1958 and had exhibited underside
corrosion and perforation of the Code 7 lead
sheet within 20 years.  The lead had been laid
over oak boards with a bitumen underlay.
Moisture had entered into the roof releasing
carboxylic acids, which had then become
trapped between the lead and the underlay.
Cyclic condensation/ re-evaporation of the
acid laden moisture had resulted in severe
corrosion.  These had been patched up using
lead sheet and even these patches were
perforated by the 1990s. 

The roofs were replaced between 2001 and
2002 and three coats of the chalk enriched
emulsion (now called Patination Cream) were
used to protect the new lead.  These roofs
were inspected after three years and the
coated surfaces had fully protected the lead,
Figure 21. Note – the chalk enriched emulsion
was now supplied with a green tint to
differentiate it from the white lead corrosion
product.  Again, the laps were found to have
suffered some underside corrosion indicating
that these roofs could be vulnerable without
protection.

Performance of Chalk Treatments

One problem encountered with chalk slurry
was its use on the underside in combination
with patination oil for the topside.  On one
roof the leadworkers contaminated the oil
with chalk particles.  The oil is effective
because it forms a hard ‘varnish like’ layer on
the lead surface which allows normal
patination to proceed beneath.  The varnish
layer is dissolved away over the coming
months.  When chalk particles are combined
with the oil, accelerated patination (or
corrosion) can occur on the surface.  An
example of a finished roof where this has
happened is shown in Figure 22.  The circular
streaks (from application of the patination oil)
took around four years to disappear.

As an alternative to patination oil, a top-side
chalk treatment has been developed to pre-
form the grey patina on the topside of lead
within a few hours.  This also helps prevent
lead corrosion run-off which can stain tiles
and slates below.

The long-term performance of the chalk
treatments is still ongoing at Donnington
Castle and other sites.  The original roof, still
containing the hardboard layer over the
damp oak substrate, provided the most
corrosive environment found outside the
laboratory.  Samples of chalk treated lead
have been exposed there since 1996. The
performance of both the chalk slurry and
chalk emulsion treated lead in this highly
corrosive roof after 5 years exposure is
shown in Figure 23.  The dried chalk powder
from the chalk slurry treatment was breaking
up and corrosion had started on the lead
beneath.  The chalk emulsion coating, which
was thicker than the slurry coating, was still
intact and continues to provide full protection
to the lead.

Fig. 21

Fig. 22
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Fig. 24
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The chalk emulsion has even been found to
be successful at stopping ongoing corrosion
of lead.  Tests conducted on the flat roofs of
the ETF, where rainwater leaked in causing
accelerated corrosion, showed that removing
the loose corrosion product and applying a
single chalk emulsion coating gave
protection from further attack, Figure 24.
Even though the laboratory testing has
finished the performance of this and other
treated roofs at some of the more hostile
sites will continue.
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OBSERVATIONS ON THE REPAIR
GRANTS FOR PLACES OF
WORSHIP SCHEME 2003 - 2006

John Tiernan, Historic Buildings
Architect, English Heritage West
Midlands Region 

The Repair Grants for Places of Worship
Scheme (RGPOW) was launched in March
2002, superseding the ‘Joint Grant Scheme for
Churches and other Places of Worship’ which
had been in existence since 1996. Like its
predecessor, it is jointly funded by the Heritage
Lottery Fund (HLF) and English Heritage (EH)
although practically wholly run and
administered by the latter body. The purpose
of the scheme is to assist “urgently required
high level structural repairs” or “repairs to
historic fabric at risk of imminent loss” to
listed places of worship. It encourages small
repair projects - defined for the purposes of
the Scheme as costing less than £200,000
inclusive of VAT and fees - and aims to help as
many eligible places of worship each year
subject to available resources. 
The scheme is essentially a two stage process
where: 
• Development Funding is given to projects
that best meet the scheme assessment
criteria. 

• Repair Grants are then offered to those
projects once they are fully developed and
the cost of repair is known. 

What is English Heritage and the Heritage
Lottery Fund looking for? Quite simply,
projects that are: 
• Based on proper planning and adequate
investigation. 

• Where the costs and risks of the proposed
works are known before a repairs scheme
starts on site. 

It has also been a requirement of the Scheme
since December 2003 for the applicant’s lead
professional adviser to be conservation
accredited, a condition that has not met with
universal acclaim from many Architects and
Surveyors. Though there are experienced
individuals who have valid philosophical
objections to the concept of accreditation,
there are those of equal standing who point to
the increasing specialisation within the
building industry and see this as little more
than maintaining and raising standards in the
field of Historic Building Conservation. Since

its introduction, this condition has been
applied to all grant offers without exception
and the scheme is operating as intended:
subject to the results of an ongoing inquiry by
the office of Fair Trading following complaints
by a small number of individuals, it is likely to
remain in place for the foreseeable future. 
Compared to its predecessor, the RGPOW
scheme has two distinct advantages to both
applicant and English Heritage in as much as: 
• A Grant contribution is paid in advance to
develop the scheme proposals. (On
receiving the signed contract accepting the
development grant, English Heritage
immediately releases 50% of the total to
the grantee with the balance paid on
receipt of the completed stage one
submission) 

• The liabilities of both parties are known at
the outset of each stage. (The stage one
grant provides advanced funding for
investigation works and professional fees
to enable a repairs specification to be
produced and tenders sought. Only when
this process has been satisfactorily
completed will a stage two repairs grant be
offered). 

Grant offers made under the new scheme are
time limited. If the completed stage one
submission is not received by EH within
twelve months of the development grant offer,
then the application fails. The costs incurred
during the development stage will be paid on
receipt of a completed submission of all
relevant documentation but the application for
the stage two repair grant would have to be
resubmitted at the next round of applications.
Such a time-failed scheme would not be given
priority and depending on the urgency
demonstrated by other applications received,
may not receive a repairs grant the second
time round and would have to resubmit again
the following year. 

Having observed the RGPOW Scheme in
operation during the past three years and
comparing it with what had gone before, I can
only conclude that it has the potential to work
very well if all involved understand what the
scheme is designed to do, what its limitations
are and then engage with it in a proactive
manner. Indeed, from an administrative point
of view, it is hard to understand why the
scheme took so long to evolve to its present
form. The Joint Churches Scheme also
employed a batching system for receiving
applications but once a grant was awarded,
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the times set down for completing the
required parts - application to be accepted
within three months, repairs specification to
be submitted for approval within three months
of acceptance and completion within two
years - could be extended by agreement with
EH and the HLF. And so whilst many projects
proceeded with due diligence, significant
numbers did not, for various reasons, with
almost invariable increases in costs due to
delays, many of which could have been
foreseen and avoided. The lack of sanction
within the system meant that projects always
had the potential to drift and on joining EH, I
inherited several schemes where offers of
grant had been in place for more than two
years. The question arises: if repairs are
urgently required, why should there be a delay
in implementation once a grant has been
offered? 

Whilst financial certainty and the management
of risk is one of the principal drivers of the
scheme - ultimately enabling EH to assist
more places of worship each year - it also
allows greater control to be exercised over the
quality of the repair proposals by virtue of the
prescribed investigation works and the
approval of the specification prior to tenders
being sought. If these requirements are
addressed properly and in good time, then the
outcome is usually positive: though tenders
may be significantly greater than the
estimated cost given in the application, there is
the facility at this stage to either reduce the
scope of the works by phasing the project or,
where resources allow, enhance the grant.
Once a repairs grant is awarded, there is no
facility to increase it to accommodate
unforeseen work so the professional adviser
has to manage the risk. If the investigation
works have been thorough and the
specification compiled comprehensive, then it
should be possible to contain any variations
within the contract contingency once work
starts on site. 

The application process 

The RGPOW scheme is essentially a
competitive process and it is down to the
applicant to make the case for assistance. The
forms are designed to be easy to understand,
user friendly and not dependent on
professional input: the guidance notes have
been awarded the ‘Crystal Mark’ and approved
by the Plain English Campaign. They do,

however, assume a degree of understanding
of the building process and therein lies part of
the difficulty. For many applicants, this will be
the first and possibly the last time that they will
make an application to EH and the learning
curve will inevitably be a steep one. Some
applicants or applicant groups will have
professional, highly motivated individuals
who are able to get to grips with the system in
a short space of time and manage the process
without undue difficulty. Others will be
passive, view the offer of grant as they might
a win on the lottery, be oblivious to the grant
conditions and expect everything to happen
without their active involvement. Regardless
of ability, there is no doubt that the best
applications are those that are driven by the
professional adviser who understands the
scheme and where he or she gets involved at
the pre-application stage. This obviously
involves a commercial judgement on their
part: some will charge for this, others
accepting such speculative investment will be
worthwhile if it results in a grant award.
Applicants, for various reasons, are generally
reluctant to pay for help for what many will
regard as simple form filling and at best a
formality but on balance those that involve a
building professional tend to be the better
prepared, particularly in the matter of costs. It
is not unusual to receive applications where
the repair costs have been taken from a
quinquennial inspection (QI) report that is
several years old or where the work applied
for consists of all the QI report items
recommended for repair: whilst inaccuracies
with the former is unlikely to lead to rejection,
the latter almost certainly will and it is not
uncommon for such rejected applications to
be re-presented the following year and be
successful, simply by tailoring the submission
to correctly address the scheme criteria. 

The assessment process 

Once the batch of applications is received,
they are grouped into counties within each
region and each one is assessed by the
casework officer who checks to see that the
form is fully completed, that all the requested
information is present and that there is a
demonstrable financial need. These are then
signed off by the team leaders and forwarded
to the Historic Building Architect or Surveyor
(HBAIS) for endorsement. A sift of these
applications takes place and those that
demonstrate the greatest urgency are taken to
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report stage. Once all cases are reported on, a
second sift takes place and awards are then
made, the number dependent on the available
budget. 

After the deadline for receipt of applications
has passed, the omission of any information,
endorsement signature or failure to answer
any question on the application form will
result in an automatic rejection. Where an
application has been submitted well in
advance of the closing date, there is a
possibility that it may be checked, any
omission brought to light and the matter
rectified by a short telephone call: though it is
not the role of the casework officer to check
that a submission is complete, no one wants
to see one fail due to a small oversight. On
passing the first sift, the case files will be
passed to the HBAIS. He or she will review
probably twelve or more cases, checking to
see that the repair works are in line with the
scheme eligibility criteria and the priority
recommendations of the QI survey report.
Endorsement of each application by the HBAIS
should take no longer than half an hour at the
very most and whilst this is a desktop exercise,
there is obviously some advantage if the H
BA/S is familiar with the place of worship.
Differences between the QI and the repair
work being requested will almost certainly
raise concerns and could be grounds for
rejection if not adequately explained: if the
case is made, however, it may raise questions
as to the professional adviser’s competence.
There may be a plausible explanation as why
certain repairs have suddenly become
urgently required when not previously
recorded but lack of one could lead to
replacement of the advisor, It is extremely
helpful to the HBAIS if the QI is arranged in a
logical format and divided into sections where
building elements can be quickly and easily
identified. It is also important that the QI repair
cost estimates are realistic. When this proves
not to be the case and is reflected in the grant
offer as reported by the HBAIS, it can lead to
some consternation on the part of the grantee
when all of a sudden, the size and cost of the
repairs project is much bigger than first
anticipated.

Investigation Works and Repairs
Specification

Once an offer of grant is made, it will come in
the form of a contract with a standard form of

conditions of which the HBAIS report is an
integral part. Within this report, the nature of
the grant aided repairs will be set down
together with the project development works.
These will obviously be dependent on the
nature of the project but their purpose is
simply to identify and quantify unknowns by
either (i) physical investigation (ii) monitoring
or (iii) conservation based research and
analysis. In some instances, depending on the
nature of the repairs and the place of worship,
historical research may be necessary to
evaluate the consequences of a particular
intervention and methods such as dendro-
dating are often used where a timber structure
or element is thought to be of great
significance. Mostly, however, it is uncovering
of roof surfaces or the accessing of high
elements in order to establish the underlying
construction or the causes of defective fabric.
Such investigation works are often expensive,
especially where scaffolding is involved, and
to some applicants, this often appears
unnecessary. Some have seen this as yet
another bureaucratic hoop to jump through
and project investigation works are not always
sent down in detail when the grant application
is first made. Nevertheless, as has already
been mentioned, the scheme does not have
the facility to increase a repairs grant award
once it has been made so it is vital that full
advantage is taken at this stage to find out as
much about the building and the extent and
cause of defects. There is always a judgement
to be made as to the extent of investigations
but this is the only opportunity in the process
to eliminate, or at least reduce, the risk of
unforeseen works: as most of these projects
would not happen without grant aid and the
RGPOW scheme is the principal source of
grant funding, there is no other alternative
source of funding if significant problems arise
once the project starts on site. 

Anything that informs the specification is to be
commended and it is perhaps no coincidence
that since the new regime has been in place,
there have been very few incidences, in the
West Midlands Region at least, where a project
has been put at risk because major defects
have not been identified at the investigation
stage. The HBAIS expects to be involved when
investigation works are carried out and whilst
there was initially a tendency on the part of
some professional advisors not to inform
HBAIS in good time at the scheme’s inception,
the grant conditions make it clear that the
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project development works involves a two-
way dialogue. Aside from issues of quality
control, the reason for this is that there is an
assumption that the extent and scope of the
repair works can change and increase. The
difference between an ‘increase’ in grant level
and an ‘enhancement’ may be seen by some
as little more than semantics but the latter is a
natural extension of the investigation process:
the HBAIS will usually make the case for an
enhancement and if he or she has not been
able to see investigation works at first hand,
nor been invited to comment on the increased
scope of the proposed works, their support
maybe less than enthusiastic. 

In compiling a repairs specification, a
professional may make certain assumptions
or take for granted that which he or she
describes adequately communicates exactly
what is required to be done. A HBAJS or other
reader will almost certainly not have the same
preconceptions and whilst both will be familiar
with the place of worship and the extent of the
repairs needed, the two may have views which
are poles apart. It should not be so. The best
specifications are usually those that are
tailored to the work in hand, no more or no
less, and follow the same format — the
contract preambles and preliminaries, relevant
materials and workmanship clauses and a
schedule of works that describe the work in
detail together with provisional quantities and
schedules of rates for typical repair items. If
changes to the extent or scope of the repairs
prove to be necessary once the works are
underway, a specification that is
comprehensive and well written will facilitate
and assist the management of variations.
Review and approval of repairs specifications
takes a significant amount of time to do
properly and for the HBAIS, it can be a mixed
experience - good and informative if they are
well written and properly edit with associated
illustrations and drawings, irritating and
tedious if cobbled together from other
specifications, appear not to have taken on
board information obtained from site
investigations and no attempt has been made
to edit or otherwise check their content. If the
proposals are based on established practice
and/or conservative repair methodology, then
approval is usually quickly forthcoming,
particularly if there has been a positive
dialogue with the HBAJS. The reliance on
standard details, which bear no resemblance

to the problems at hand, are not helpful
neither is a reluctance to provide drawings or
other media to adequately illustrate what is
proposed. There is rarely time to reconsider
matters in detail once work on site begins so it
is a pre requisite that as much detail as
possible is agreed and confirmed before
tenders are sought and certainly before the job
goes on site. Given the provision for
Investigation work, there is no reason why this
should not be so. 

Case Studies 

Once the stage one submission is submitted,
accepted as complete and a stage two repairs
grant offered, the construction phase of the
project should be straightforward and proceed
without incident: in the West Midlands Region,
practically all grant assisted schemes have
fulfilled their approved purposes as set down
in the grant conditions. The following repair
projects completed over the last three years
illustrate the scheme’s ability to deliver on a
range of repair issues. As many applications
aim to address urgent high level structural
repairs, the renewal or relaying of roof
coverings as St Michael and All Angels,
Welshampton in Shropshire is a typical
example. Designed by Sir George Gilbert Scott
and built in 1860, it consists of a nave with a
North Porch, apsidal chancel, north vestry and
a south aisle (plate 1): the quality of design,
materials used and standards of
craftsmanship employed are extremely high.
The issue at hand was the condition of the
slate nailing as the incidence of slate slippage
had started to increase, particularly on the
chancel roof. As all the coverings both
appeared to be original and seemed not to
have been previously re-laid, it was decided to
allow for re-roofing all roof slopes: a stage one

St Michael and All Angels, Welshampton



development grant was subsequently offered
with an indicative stage two repairs grant
based on repair costs of £148,000. As the
condition of parts of the plaster infill panels to
the nave and aisle roofs was considered
suspect, partial renewal of these elements was
allowed for together with an overall temporary
roof enclosure. Aside from confirming the
identity of the slates used - bands of dark blue
and green slates were used to create zig-zag
and diamond surface patterns - the main task
was to confirm the construction of the ceiling
infill panels, the roof eaves and gable
abutments (plate 2). The roof was found to be
counter battened with the plaster laths laid
over the tops of the rafters (plate 3): from the
small number of openings formed, the plaster
appeared to be in good order with only limited
damage to the south aisle roof attributed to
water ingress at the west end abutment. Aside
from re-slating, the only significant
intervention proposed was the installation of
secret gutters at the gable abutments: despite
good workmanship, the height of the parapet
up stand above the slate line was inadequate. 

Work started in September 2005 - the roof was
subsequently identified as being a summer
roost for bats - and was completed by
February 2006. The lowest tender received
was less than £100,000 and the work was
subsequently carried out to an exemplary

standard (plates 4&5). The contract ran
without incident and with the plaster ceilings
found to be in far better condition than
expected; only minor repairs were required,
enabling a saving of approximately £10,000.
Grant savings cannot be recycled or redirected
as only ‘approved purposes’ can be funded.
Though rare, such cases raise the question of
how such surplus funds should be dealt with.
Approval to address lesser urgent concerns
that could easily be dealt with by the
contractor once all approved purposes have
been completed might be an option in order
to ensure that all funds allocated by the
scheme are actually spent on urgent fabric
repairs. 

St Michael and All Angels, Welshampton

St Michael and All Angels, Welshampton

St Michael and All Angels, Welshampton

St Michael and All Angels, Welshampton
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The advantages of the RGPOW scheme over
its predecessor in respect of project
development investigation is illustrated by
repair work carried out at Christ Church, a
small grade II Commissioner’s church at
Hilderstone in Staffordshire. Built in 1829, it
consists of a nave with aisles and a short
chancel beneath a continuous roof and a north
west tower with a broached spire (plate 6). An
application for grant for assorted repairs had
been made in 1999, duly reported on and a
repair grant subsequently offered in 2001, the
last year of the ‘Joint Churches Scheme’. The
main part of the repairs scheme involved
rebuilding of the top section of the spire and
complete repointing from broach level
upwards. The grant report had recorded what
appeared from ground level to be disrupted
masonry at the north east corner of the tower
wall head but no account was taken of this as
its significance could not be determined and
no recommendation made. The problem only
became clear when scaffolding was erected to
carry out the work in March 2002: masonry
was disrupted at both east facing corners and
the cause appeared to be rust jacking (plate 7).
On closer inspection, it became clear that most
of the tower head masonry below the
broaches had or was being affected, the only
unknown being whether this was due to a
series of ferrous metal cramps or a continuous
metal ring beam concealed within the depth

of the masonry. A quotation for dismantling
and rebuilding the face work to remove the
ferrous metal was given at £32,000 but with
the new grant scheme now in place, there was
no facility to increase the EH grant nor could
funds be raised from elsewhere. 

The importance of detailed survey work in this
instance hardly needs emphasising. A new
application for grant was subsequently made
for the outstanding repairs and as part of the
grant offer, the proposed project development
work was focussed on locating the position
and the extent of ferrous fixings within this
zone. Having previously had successful
experiences of using ‘Impulse Radio Echo
Sounding’ (a form of ground radar) to locate
ferrous metal in statuary and ashlar facades,
allowance was made for surveying the tower
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wall heads using this technique, the
application facilitated by rope access rather
than scaffolding. In this instance, the result of
the survey were inconclusive although the
data collected suggested the presence of
cramps rather than a ring beam and these
were thought to be relatively few in number.
With this information, the strategy adopted
was to dismantle the band of masonry to the
east face of the tower below broach level, note
the locations here and, by extrapolation,
identify locations on the three other faces and
install a system of cathodic protection from
the inside by forming a series of holes drilled
to each location. The repairs specification
made allowance for drilling a series of holes
to each cramp position and the system
installed allowed for remote monitor for a
period of five years. Once on site, the strategy
worked and with a small number of
exceptions, all cramps were located, some
through 50mm diameter holes almost a metre
long (plates 8-10). 

Although one building contract would
certainly have been cheaper than the two
carried out, the cost of partial dismantling in
conjunction with the cathodic protection
proved to be cheaper than the quotation of

£32,000 previously given. Had all the work
been identified at the outset of the project, the
cost would undoubtedly have been even less. 

Though the majority of cases involve repairs
to external building fabric, a grant offer was
made to the Church of the Holy Fathers of
Nicea in Sutton, Shropshire (plate 11) to assist
the conservation of a i4” Century Wall
Paintings scheme: consisting largely of
extensive vine scrolls and rosettes, it features
a rare depiction of the martyrdom of Thomas
Becket (plates 12&13). Formerly the Church of
St John, this small single cell structure
appears to have gradually fallen into disuse,
finally ending up as an agricultural store to an
adjacent farm before it was purchased by the
Greek Orthodox Church in 1994: the wall
paintings were rediscovered when the
building was being converted to its new use.
Much of the investigation work for this
application had already been done with
reports by wall painting conservators Granville
and Burbridge in 1996 and later the Perry
Lithgow Partnership which set out proposals
for a conservative repairs scheme of cleaning
and plaster consolidation estimated at
£42,000. As the church Building Surveyor had
only been recently appointed, the only
unknown factor was the presence of cracks in
a small number of locations on the north wall
and whether this was indicative of ongoing or
progressive movement. In fact, subsequent
investigation quickly confirmed that a
programme of masonry consolidation had
been carried out as part of the 1994/5
conversion works so the cracks to the internal
plaster surface could be simply filled. The
repairs specification was prepared by the
Building Surveyor using the Perry Lithgow
report as the basis for the conservation
methodology employed and the lowest tender
received to carry out the work was in fact half
the estimated cost. The remedial repairs
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scheme - reattachment and consolidation of
loose plaster and paint, surface cleaning,
selected removal of lime wash coatings to
enhance the original design, plaster repairs,
the reintegration of new plaster utilising lime
wash coatings to tone in repaired areas —
transformed what had been previously been
almost impossible to make out (plates 14-16).
What is now proving to be a challenge in this
church is how to mitigate the potential soiling
effects of incense which tends to be used in
prodigious quantities during religious
services: nothing stands still. 

Summary

The above is essentially an individual
perspective of the RGPOW Scheme in
operation although Historic Buildings
Architects/Surveyors in other English Heritage
Regional Offices will identify with many of the
issues raised. Whilst the scheme has a limited
remit as to what fabric repairs can be assisted,
the manner in which it has been designed and
the prescribed stages through which an
application has to pass before it is given
funding does mean that the scheme has the
potential to assist and facilitate urgent repairs
in a more timely and effective way than its
predecessor. Though the relevance of project
development work is starting to become better
understood and acknowledged for what it can
bring to the repairs process, there is still a
prevailing view that much of what the scheme
requires is little more than a series of obstacles
to be overcome. That is to completely
misunderstand the aims of the scheme.
Timing is of the essence and on reflection, the
repair schemes that pass through the system
without incident tend to be those where the
building professional in charge understands
what is required and engages early on in a
constructive dialogue: communication
between professional and HBAIS is essential
throughout the stage one development phase
and those submissions that are received
following such a dialogue and well in advance
of the deadline tend to be those that have
required few or no amendments. 

The current scheme ends in 2007 though
discussions between the two funding bodies
are ongoing with a view to extending the
scheme for a further two years. By virtue of
oversubscription and allocated budgets fully
committed each year, it is a success. And
though English Heritage for many of these
places of worship is the funder of last resort, it
sees itself more as a contributor or enabler of
the conservation of the historic environment
that an organisation who oversees and
controls each and every aspect of it. The
scheme provides a guarantee of minimum
standards but only those who direct and
manage projects at first hand have the means
and position to make it more than just that. 

The views expressed are those of John 
Tiernan rather than the corporate English
Heritage Line. See also footnote on inside
front cover.
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SOME OF THE HOLIEST

Presented to the 
Annual General Meeting - 
1st November 2007

Clyde Binfield

I begin with what enthusiastic Ministers of
State, trying to defend the apparently
indefensible, would call a whole raft of
questions. What is this? What sort of what is
it? When was it? Where is it? Who dunnit? I
want those questions to lurk in your
subconscious as you watch. First, from the
outside.

The what probably does not pose too much
of a problem. You have come to a lecture on
churches, so you might safely assume that
this is a church: and you would be right. And
since this church starts the lecture you might
also assume that the lecturer finds this a
pretty striking building. And again you would
be right.

Now we go inside. Here too it is remarkable
enough. It is a great open space. It is
unmysterious and yet the sort of church is, I
think, obvious enough - it is a Roman Catholic
Church, dedicated, as it happens, to the
Sacred Heart. It is liturgically up to the mark.

We must go outside to stay inside, because
there is a tower. It is as broad as the nave. See
how powerfully it is lit by two great, clear,
rose windows, which are in fact two great
clear clocks. And how do you reach them? By
a starkly simple ramp. Clocks, ramps, and
simplicity, are perhaps the safest clues as to
date. But before we engage with the age of
this building we should go outside yet again.
Dark, purplish ceramic tiles, leaning out at
their top rim, to support light stone; stone-
framed entrances growing slowly towards
the stone-surrounded strips of small
windows above that rim of purple ceramic.

Perhaps this church is more of a great Ark.
Perhaps it is an Ark Royal.

Perhaps it is a royal robe. Its architect rather
likes his buildings to have that sort of fabric
touch. Here, in this ermine-cloaked building,
are the fur and velvet of a king’s robe.
So who dunnit? And where did he do it? You
may not have heard of him - Jozve Plecvnik,
(1872-1957). The name suggests a Slav, and
he was in fact a Slovene, born and died in the
Slovenian capital, Ljubljana. But when he was
born Ljubljana as Laibach, a city in the
Austro-Hungarian Empire; and he began to
practice in Vienna, where, in a working-class
district, a philanthropic lady commissioned
him to design a church in concrete, dedicated
to the Holy Spirit. Outside, it is a classical
temple; inside, a foretaste of modernism. It is
not too easy to date, so I’ll tell you. It was
completed in 1913. And the philanthropic
lady who commissioned it was the Duchess
of Hohenberg, morganatic wife to the heir to
the imperial throne, the Archduke Franz
Ferdinand. And you know what happened to
him, and to her and indeed, by implication,
to the rest of us, the following year.

And what happened to the architect: He
moved to Prague, and became the architect
of choice of the Czechoslovakia’s new
President Masaryk. And then he moved back
to Ljubljana, Laibach no longer, and was still
designing buildings in the age of Marshal
Tito. So his career is a microcosm of Central
European history, his life is a none-man
architectural watershed. Yet few of us have
heard of him - because he does not fit.

So back to my raft of questions: where? and
when? This Sacred Heard is in Prague, in
Vinohrady, the former Royal Suburb, hence
perhaps the ermine touch, King Wenceslas
guarding the faithful. And it has been there
since 1932, the year of its completion. So its
great internal space is liturgically years ahead
of its time - when the reforms of the Vatican
Council of the 1960s came into their own,
fashionable Vinohrady was submerged in
Stalinism. And its great external mass - is that
also ahead of its time? A visitor, seeing it for
the first time, might be tempted to call it
“post-modern” and date it perhaps to some
point in the past twenty years rather than the
past eighty. An English visitor would see it,
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surely, as a London church, surely by
Hawksmoor, that shadowed genius whose
Christ Church, Spitalfields, was completed
exactly 200 years before Sacred Heart,
Vinohrady, was begun. And there, in Central
Europe, is a post-modern ermine-clad
Hawksmoor. But a building of the 1920s or
1930s ought to be modern. This building is
not. And it can hardly be post-modern either.
The Modernist, going by the book,
consciously disconnected himself from the
present. Our man here, though trained in a
fashionable, advanced school, was a man for
whom history could not be separated from
the present. He was too integrated in his
work, and with what had formed him, to have
the Modernist’s or the Post-Modernist’s
detachment. He was his own man, too
stubborn for the avant garde, too radical for
the true young fogey. He was a priest of his
craft; an artisan, inventor, professional,
nationalist. In his Slav way he was like Gaudi,
the Catalan genius of Barcelona. Turn him
into a Presbyterian, dispatch him to Scotland
and secularise him a bit, and he might even
be Glasgow’s Charles Rennie Mackintosh.
Perhaps there is something in the challenge
of church design that brings such qualities to
the fore. Perhaps that is why twentieth-
century church architecture, which after all,
had a hundred years to flex its muscles, is so
interesting and sometimes so unplaceable.
To express the eternal you must
simultaneously communicate the present,
the past, the future: it is a task as
challengingly impossible but as vital and
mandatory as preaching about the Trinity on
Trinity Sunday. No wonder so many great
nineteenth- and twentieth-century architects
cut their teeth on a church.

Let me try another church on you. I think you
will find it less problematic. We will stay in
Europe, moving from the Slovenian alps to
where France is about to become
Switzerland. There, between St. Gervais and
Chamonix, above the Lac Vert, we will find
Notre Dame de Toute Grace, Our Lady of All
Grace, Plateau D’Assy, in the Haute Savoie.
It was built between 1937 and 1946, so
somehow it took the Second World War in its
stride. It was consecrated in 1950. It is at once

timeless and of its time: in that sense it is
modern for it was contemporary. It is
certainly traditional, and for all the obvious
reasons: it had to survive the alpine climate,
hence the solidity, the small windows, the
sweeping low roof. Only the bell tower dares
to thrust from this mountainside.

In such a landscape, how might any building,
even a church, compete with nature? The
entrance front tells us: a broad porch, formed
by eight sturdy columns of green granite,
strangely ponderous for its overhanging roof.
So was that an architect’s mistake? Or was he
deferring to the artist, consciously
emphasising the artist’s dramatically
coloured mosaic? Here the worshipper is
confronted by a face: no, not that of a
goddess, but of Our Lady of All Grace -
whose face is plain and classical, whose hair
is lightly waved. Our artist is a big name:
Fernand Léger.

After such a welcome, the interior is
inevitably dark. It takes time to acclimatise. It
takes time to realise that here there is a
cornucopia of art: a tapestry, for instance, by
Jean Lurçat, whirling and blazing. What does
it show? To the right, a woman, confronting a
dragon to the left; below them growls a
monstrous menagerie. It is drawn from the
book of Revelation:

And there appeared a great wonder
in the heaven. A woman clothed with
the sun, and the moon under her feet,
and upon her head a crown of twelve
stars... And there appeared another
wonder in heaven; and behold a great
red dragon, having seven heads and
ten horns, and seven crowns upon
his heads... And there was war in
heaven.

What can it mean? Is the woman the Church,
exposed to evil? Is she Mary? To left and right
can you make out two panels? Red, to the left,
representing the Tree of Life; green, to the
right, representing the Tree of Jesse. Beneath
it, the altar and behind that a fragile, tortured
crucifix by Germaine Richier. There is no
sturdiness here, even though Christ’s arms
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bend down as if yearning and protecting
rather than as if weighed by pain. And behind
the cross, between the columns, through the
woodwork, there is light. Here, in sum, are
pictured theology, and doctrine, and
tradition, and scripture. Here all is
illuminated. But here too all is fleshly
enmythed. How do we take it? Can we take
it? Does it work on our imaginations,
exercising them, drawing them out? Or does
it manipulate them? Is not that always the
teacher’s, the artist’s, the musician’s, the
writer’s, the architect’s challenge: to draw out
rather than to manipulate?

The art in this church gets everywhere. It is a
twentieth-century namedropper’s paradise.
This spare St. Dominic has to be by Matisse -
that man whose ultimate ambition was to
draw the perfect simple line. And that tiny
tabernacle, bottom centre, on the table, is by
Braque. Perhaps you can just make out the
fish, symbol of the eucharist.

Now, try the baptistery: the font in Carrara
marble - a flower, opening out to the water -
by Signori. And above is a mural by Chagall.
It shows Moses opening the way for the
crossing of the Red Sea: at the top, the Angel
of the Lord; at the bottom, the Egyptian
chariots and horses, and the Jews, moving
on, drawn from harm’s way by the angel. And
if you look very carefully you will see two
embracing lovers, floating in the air, top left.
They are Mr. and Mrs. Chagall.

Have you ever seen so sanctified a Who’s
Who of Modern Art?

Here, in the Crypt, is a bronze tabernacle and
crucifix by Claude Méry, in front of a painting
of the Last Supper by Kijno.

And then there are more mosaics - this, still in
the crypt, is St. Joseph, that often
underestimated father-substitute. And there
are more than twenty stained glass windows:
here, a bowl of flowers by Rouault, his first
work for a church - its text, “he was
oppressed and mistreated”, at telling
variance with the hope of the flowers. And
here is the first of two by Père Couturier, St.

Theresa of Lisieux, playing peek-a-boo; and,
young, eager, and determined, the Archangel
Raphael.

How on earth did this all come about? If this
had been an English parish church, in a
quieter landscape than you see here, perhaps
it would have been the creation of a generous
patron. If it had been a Congregational or
Baptist church it would have grown from the
chemistry of a committee, helped on by a
minister, or a creative layperson, just possibly
prodded and directed by the architect.

Here, I think, the architect, Maurice Novarina
(of whom I know no more), provided, as it
were, the granite canvas for the vision of the
parish priest, the Abbé Devémy. Every
church is an expression of how one sees
authority: the authority of the Church, of
Scripture, of God ... this church neatly
bypasses authority, to come alive. This is
how Père Couturier put it:

We decided to bet on genius. We told
ourselves: ‘Every true artist is
inspired. By nature and temperament
he is already prepared for spiritual
insight; why then should he not be
predisposed to the coming of the
Spirit itself which, after all, blows
where it wills?

And with that very deftly evasive solution of
the problem of whether or not a church
should turn only to “Christian” artists, I leave
you to decide if Abbé Devémy won his bet,
while inviting you to cross the Channel.

Notre Dame de Toute Grace is a fine example
of the Church’s harnessing of Art - that quite
significant twentieth-century movement. And
we are crossing the Channel to come to
London to see another example; as it
happens, another French example: Notre
Dame de France, Leicester Square. 

Our Lady of France is as urban as Our Lady of
Grace is alpine. She is just a little younger -
1951-1955. Externally she is more distinctive
than compelling: a concave façade of thin
Stamford bricks, with carvings of Our Lady
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above the portal and carvings of miraculously
human happenings at its side. These are by
Georges Saupique, of the Paris Ecole des
Beaux Arts, and his pupils: and they
announce what to expect - an academically
and aesthetically charged encasing of
religion-in-the-round, liturgically advanced
for its day, for French Catholics in spiritual
and cultural exile.

I know no more of this Notre Dame’s
architect, Professor Corfiato, than I know of
the other Notre Dame’s Novarina, though
neither sounds wholly French. What we see is
as surprising as it is peculiarly Catholic: a
rotunda with an arcade of giant round piers,
topped by a lantern in glass and concrete
with a flat glass roof. The accent is neo-
classical. The impact, however, comes from
the fittings: The Aubusson altar tapestry
designed by a French monk from Buckfast,
Dom Robert de Chaumac. The font in Vosges
sandstone by a sculptor, Stoll, from Alsace.
The twin pulpits, with incised symbols carved
by students from the Beaux-Arts and, most
surprising of all, herald of the 1960s, this
minimalist painting of the Crucifixion,
modernism attenuated, perhaps unduly
softened. And the artist? Jean Cocteau
towards the end of his life: poet, dramatist,
novelist, a Caravaggian role-model for
Christians, to put it mildly: aptly and precisely
putting Père Couturier’s dictum to the test:
“Every true artist by nature and temperament
is already prepared for spiritual insight; why
then should he not be predisposed to the
coming of the Spirit itself which, after all,
blows where it wills?” It even draws a
Cocteau into its train.

We, having glimpsed three remarkable
Catholic churches, built in three quite
terrifyingly remarkable decades, between
1930 and 1960, have found ourselves blown
to England and in England we should stay for
the rest of our time. So it must be time for
another question: what image best captures
the twentieth-century English church? I think
it has to be an ecumenical image. So here we
have an ecumenical patchwork, a quilt.
Perhaps you can just make out that it is a
Quilt of Unity. But just possibly a more

accurate image might be a more fleeting
image. Does anyone here now remember the
Faith Zone, that they put in that much-
derided Millennium Dome? It was designed
for the millennium’s end-turn by a Czech-
born humanist, Eva Jiriçna, and it was quickly
dismissed by the chattering and praying
classes alike. But this is how the official guide
introduced it: “Like a large tent where
travellers meet, Faith is a stopping point on a
journey through the faith landscape of the
U.K.” I can’t help thinking that Faith Zone
turned out to be a surprisingly successful
synthesis of structure and concept. By all
accounts its design emerged from sharp
engagements sparked by a committee-bound
culture. It was a salutary reminder that
committees, those engines of ecumenism,
can create as well as procrastinate. When
they work, we call it collegiality. When they
don’t, we call it bureaucracy. Incidentally, this
is the only structure that I am showing, that
was designed by a woman. 

Large images come naturally to mind. From
the turn of the 1990s, and moving from
ecumenism in the broadest sense to Christian
ecumenism, there is this Church of Christ the
Cornerstone, pandenominational at Milton
Keynes, commanding, focal, domed, and
artful, more post-modish than post-modern,
its architects not so much people as a code:
PDD Architects. It could be a law courts, or a
state capitol, a last Republican, neo-Con.
outpost. It could even be a public library,
except that they no longer built public
libraries in the 1990s.

Christ the Cornerstone is a church.
Cathedrals are more likely to command
attention. Liverpool’s twin glories span the
century in double-vision - each, incidentally,
inspired by and incorporating the sacred art
that marked my first three choices.
Liverpool’s Anglican Cathedral, by the
Catholic-born Giles Gilbert Scott, is one of the
greatest of gothic cathedrals, although only
contemporary building techniques can
account for it. It is, nonetheless, traditional in
all the ways that one expects and probably
wants a cathedral to be. Liverpool’s Catholic
Cathedral, by the Methodist-born Frederic
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Gibberd, is by contrast a great tent, a true
tabernacle, Paddy’s wigwam no doubt,
squatting on the footings of what might have
been. Here, rising from the vast crypt
designed by one of the truly great architects
of his age, is a monument to an imperial
church’s failure of nerve. Had it been built as
designed by Edwin Lutyens and as intended
by Archbishop Downey, the cathedral would
have been one of the world’s as well as the
century’s great churches, quite as traditional
in its way as Scott’s, a breathtakingly
complex and boldly-toned arcuated
geometry. An earlier century could have
conceived it. Only the twentieth century
might have built it. As it is, we have Paddy’s
Wigwam, which has its own allure. Its
Catholicism, shaped in the transforming
wash of the Second Vatican Council, is more
corybantic than imperious. The imperialism
remains but it is a populist Christian
imperialism rather than that of Lutyens’s
Viceroy’s House for God which - despite or
but for the Grace of God? Who can tell? -
might now be standing there, instead of this.

Or should we stay with the cathedrals of the
1960s? We cannot ignore Basil Spence’s
Coventry. This too is a traditional cathedral,
however well disguised as nothing of the
sort. Like the two Liverpools it sets out to
house a nation’s best consecrated art. It has
made itself accessible to a well-tried liturgy
of common prayer, and it has one unique
feature: it enshrines a particular historical
moment, perhaps the nation’s defining
twentieth-century moment. It is a peacetime
response to war, in particular to a specific act
of war - the destruction of Coventry’s
medieval parish-church cathedral. It
celebrates forgiveness not by forgetting
(which perhaps is what a faithful rebuilding
would have done) but by remembering. It
catches space, in time, for eternity. It works.

But now, for a tease, let me try out Sir Edward
Maufe’s Guildford Cathedral on you:
designed 1932, completed - as far as it is now
likely to be - 1966. Purists are not supposed to
like it one little bit. Pevsner, for example, who
finds it conservative even by English
standards, damns it with the faintest of water-
coloured praise, using words like
“sweet-tempered”, “well-mannered”,
“mildly fancy”. He finds the standard of its
religious ornament “depressingly low”, just
at the time when religious art was trying so
hard. And one can see why. The Cathedral is
dedicated to the Holy Spirit. So here is a
drainpipe, down which the Spirit seems to be
flushed Arts and Crafts stripped of all save
unintended fun.

Perhaps that is Surrey for you. The trouble is,
I like it. Or rather, what I like is the interior.
And Pevsner is inclined to agree; Pevsner
feels that a spatial genie is trying to escape
from this stripped Gothic bottle - here, in the
tall arcades and the tall narrow aisles,
Pevsner finds the result “noble and subtle”
with “a queen power of compelling, not
reverence, but contemplation”. And if that
sounds too Anglican to be true, Anglicans
here might take comfort in reflecting hat this
is a grudging way of saying: “it works”.

Now, these buildings are large in size,
comprehensive in scope, and up to now they
have tended to be Catholic or Anglican. What
if I scale down the size and narrow the scope?
What if I hi-jack what remains of this lecture?
What about Nonconformist Churches? How
many here have given much thought to the
twentieth century as an age of chapel-
building faith, or seen that sort of building as
anything more than a machine for Mission
Praise?
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The methods adopted by civil Engineering
companies/contractors for the detection of
underground services have seen significant
changes. This can been seen in both the
strategy and the equipment employed in
what is generally recognized by all concerned
as a difficult task.

On average four million holes are dug every
year in 'the UK highways and footpaths by
utility companies in order to install new!
services and to repair or maintain existing
ones. Each time a hole is dug in the road it
impacts on traffic and the local environment
and carries the risk of hitting and damaging
other underground utilities or buried plant
and equipment Extensive programs by the
utility providers to replace existing metallic
pipelines with modem plastic pipes and ducts
are increasing plant detection problems.
Many people have found that the existing
format of record drawings and trial pitting are
lacking in accuracy and consistency.

In the early days of underground utility
detection the scanning of an area using
electro-magnetic detection instruments
would yield a very high level of success. This
of course, was in principle due to the vast
majority of services being of a metallic
substance. As with many aspects of modem
life the task is now much more complex due
to the new materials used in pipeline
construction. Many of these services such as
fibre optic cables, are not detectable by
electro-magnetic technology and the
problem is further compounded because of
the vast number of services found within
town and city environments.

OVERVIEW

Due to the potential risk that these services
present from both a Health & Safety aspect
and from the high costs of the repairs, it is
therefore now perceived as an area for
specialized survey companies.

These survey companies typically adapt a
multi-layered strategy to this thorny task of
locating underground services.

Utility Plans

This initial stage is to conduct and compile a
concise desktop utility pack of statutory
record drawings for underground services
and apparatus.
Many clients are also looking for historical
utility data capture and collation into
electronic format. This requires the paper
information to be transferred, collated and
indexed from existing historical paper data of
city and urban utility plans.
The enormity of the work involved can often
deter companies from tackling this onerous
task. However the benefit derived from
having this essential information in an easily
accessible and transportable format is
considerable.

Drainage Surveys

Never the most appealing aspect of the job,
but of equal importance is the lifting of all
manhole covers' to be able to acquire the
necessary data relating to the drainage
structure within the survey area.
Manhole surveys include visual inspection,
measurement and recording of
manhole/inspection chamber dimensions,
depth of outgoing pipes and cover levels.
Also included is information regarding any
backdrops, pipe sizes, direction of flow and
type i.e. FWS, SWS, CWS which are all
essential for possible future developments.
These measurements need to be taken with
millimetre accuracy, in what is usually an
area of restricted light and movement, by
staff who hold the correct confined spaces
training certificates together with the correct
calibrated and tested equipment.

Utility surveyors applying a sonde pipe detector
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Electro-magnetic Techniques

This method of locating buried pipes, cables
and sewers has become almost universal. Its
main shortcoming is that it will not locate

non-metallic lines such as plastic pipes/ducts
unless tracer wires are fitted during
installation.

By energizing underground utilities with
electro-magnetic pulses, underground pipes
and cables can be accurately located with a
handheld receiver. This technology has been
developed over many years and can now
provide the surveyor with a powerful multi-
frequency survey tool. The principle
advantage of the signal generator (genny) is
that, where the situation allows, a signal can
be attached to the service to be traced and a
very positive locate is possible. This process
is typically used for locating services such as
electric cables, metallic water mains and
other similar metallic services.

However this specialised equipment is only
as good as its operator and the skill and
training of an experienced surveyor who has
detailed knowledge of underground
techniques and infrastructure is essential.

By utilizing experienced surveyors these
techniques are regularly used On sites such
as highway, brownfield, industrial, petro-
chemical etc., to high effect in a cost effective
manner.

Ground Penetrating Radar

This technology is used both for the detection
of underground utilities and a wide range of
other features.

This technology presents itself in a number
of forms but generally is of a “kart” based
radar system with ground contact antenna.
GPR offers unique advantages over other
utility detection systems in that the operator
can study a 2D image of the ground. Whilst
this image might not be crystal clear in all
instances and requires a degree of
interpretation by a skilled operator it can
deliver information on other subsurface
features. These underground objects can be
of a diverse nature but include ground
conditions, obstructions, underground fuel
tanks etc that may have an impact on
excavation.

It is within this wider context that GPR is
realizing its true benefits. Many utility
contractors planning to install new pipelines
have in the past requested a utility search to
establish all services within the planned
route. A more radical approach which can be
tailored to the clients needs is to utilize GPR
in conjunction with electro-magnetic
instruments to identify a clear path. This
route can offer the path of least disruption
and therefore presents the client with an
extremely cost effective method without the
need of identifying all services over the
defined area.

Utility surveyor using a pipe/cable detector

Mediaeval Priory
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Increasingly GPR is used for a wider search
of underground anomalies over a wide
diversity of market sectors which includes
Highways, Brownfield, Historical and
Archaeological. Current demands for
minimal impact to the infrastructure have
ensured a rapidly growing demand for this
type of service. In areas such as historical and
archaeological sites the need for non-
intrusive methods is essential so as not to
damage or destroy artifacts or evidence of
the history of the site.

Underground anomaly near the above 
priory showing a radar feature at

a depth of 1.6m. The interpretation of this
image is that this is the top of
a chamber or similar feature

Underground radar anomaly with the
interpretation of this image as
Indicated by the black box.

Photo image of the above showing 
A WW2 air raid shelter

The End Product

The outcome from a combined utility survey
can range from the detected services simply
being marked to ground with appropriate
grade marker paint or chalk or as with the
majority of surveys, the information from site
is plotted onto a CAD drawing for future
reference. The same methods can be applied
to underground anomalies in that the
features can be marked to ground for further
investigation or plotted onto an electronic
drawing.
The many benefits this method offers to the
client include increased accuracy and the
ability to manipulate and update drawings in
the future. A colour coded key is used to
enable clearer identification of the type of
services located, along with any other
supporting information i.e. depth of service
and location of stop valves etc, which are
essential when planning alterations or
extensions to the current utility structure.

Modem utility detection survey companies
are offering a wealth of experience within this
specialized field with accurate client focused
and value for money non-invasive surveys of
underground services. This is being achieved
by the application of the correct strategy and
the latest instruments in both
Electromagnetic and GPR by highly trained
staff familiar with underground utilities
structures.
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ASBESTOS PRODUCT LOCATION/USE ASBESTOS FIBRE 
TYPE/CONTENT RELEASE/PRODUCT NAME

LOOSE INSULATION Sound insulation DIY Usually pure asbestos Readily become airborne
loose fill, quilts, blankets, insulation, fire-stop crocidolite or chrysotile if disturbed and dry.

packing jackets for Paper covers
boilers. SHOULD BE easily broken. 
RARE IN CHURCHES 

SPRAYED COATINGS Underside of roofs 55% - 85% crocidolite Airborne if 
dry applied, wet applied acoustic insulation with cement binder surface damaged.  
and trowelled finish steel fire protection. 

SHOULD BE RARE 
IN CHURCHES 

THERMAL INSULATION Boilers, pipes. COMMON Crocidolite until 1970. Ease of release depends
Hand applied lagging, IN CHURCHES (WITH  Amosite during 1970’s. on surface treatment
rope to boiler and stove BOILERS) UNTIL 1970. 6-85%. Pre-formed Calico (painted PVA etc) 
flue pipe seals. blocks and casings.

Adhoc mixtures. 
Blankets, felts, tapes and 
ropes 100% chrysotile. 

ASBESTOS BOARDS General heat and fire Crocidolite 1896 to 1965. Easily broken, wear and
“MILLBOARD” protection. Electrical 37% to 97%, clay tear abrasion releases 

insulation to plant and and starch. fibres. 
equipment 

Insulating board, Electrical main boards Crocidolite to 1965 Asbestos Insulating Board  
Asbestos lux, , (consumer unit) Ceilings, Amosite to 1985 is readily broken with 
Turnasbestos, walls, soffits, verge 15-25% amosite significant fibre release.
LDR Marinite, undercloaks, ceiling tiles, old boards up to 40% Also abrasion, sawing 
Shipboard roof underlay canopies crocidolite. and drilling.

and porch linings. 

Board in cores and linings Fire doors, organ blower Crocidolite to 1965 Broken by impact;
of composite products. cabinet linings, boiler Arnosite to 1980 significant release by  
Asbestolux. casings, suspended 16-40% amosite or abrasion, saving and 

ceilings, acoustic mixture chrysotile drilling. 
attenuators 

POSSIBLE LOCATION OF
ASBESTOS IN CHURCHES

Presented to Summer Meeting - 
8th July 2003

David Whymark

An add-on for any general information to our
churches for Health and Safety should be
“The Control of Asbestos at Work
Regulations”, known also as CAWR 2002,
which comes into force in May 2004 and is
required for all buildings except domestic. 

This requires a simple, but exhaustive list
(register) of any asbestos in the building to

be displayed, handed to workmen and kept
in the Health and Safety file. 
I hope the EIG can provide guide lines before
May 2004, which should tell us who is to
inspect, it may be the QI Architect at the non-
intrusive level, but should also include the
NICEIC test operative (with respect to old
main control switches). 
From my preliminary research asbestos may
exist in churches as follows: - 
POSSIBLE LOCATION OF ASBESTOS IN
CHURCHES FOR CAWR 2002 BASED ON HSE
DOCUMENT TABLE 1 (ORDER OF EASE OF
FIBRE RELEASE) 

DISCLAIMER: The author and others have been
expressly forbidden to comment on asbestos by their P.I.
insurance companies so this article has not been
updated or researched further.
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ASBESTOS PRODUCT LOCATION/USE ASBESTOS FIBRE 
TYPE/CONTENT RELEASE/PRODUCT NAME

Paper, felt and cardboard Electric main control 100% chrysotile Paper materials if not  
“flash over” protection, bound in bitumen/ 
wiring, plant, acoustic combined with vinyl or
lining. Paper to reinforce bonded can easily be
bitumen. Facing/lining to damaged or abraded eg 
vinyl floor tiles and worn floor surfaces.
sheets, pew heating 
panels corrugated 
insulation to ducts and 
pipes. Organ wiring. 
Roofing felt DPCS. 
Old electric heaters 
and appliances. 

Textured coatings “Decorative” coating 3 to 5% chrysotile to Released when sanded,  
Artex, Wondertex, used to hide cracks 1984. Though non- scraped or drilled.   
Suretex, Newtex, Pebble (though hopefully not asbestos available from  
coat, Marble coat in churches!). 1975. 

Bitumen products Roofing felts and 100% chrysotile fibre or Unlikely release during  
shingles, semi-rigid paper in bitumen matrix, use. Must not be burnt
roofing gutter linings Usually 8% clnysotile to after removal. 
DPC’s Coatings 1992. 

Flooring Thermoplastic tiles. 25% asbestos Release unlikely.
PVC vinyl tiles unbacked 7% chrysotile Paper 
PVC flooring. Asbestos 100% Chrysotile to 1992. No power sanding of   
paper-backed . residue left after pape
PVC floors. 2% asbestos backed tiles removed.
Magnesium 
oxychloride flooring 
used in WC’s and 
staircases.

Reinforced PVC Panels and cladding 1-10% Chiysotile Release unlikely 

Reinforced plastic and Toilet cisterns, seals, 1-10% Chrysotile Limited emissions   
resin composites banisters, window seals during cutting. 
Sindanyo, Siluminte,
Feroasbestos 

Brake and clutch linings Asbestos degrades with 
frictional heat, but 

emissions when braking. 

CEMENT PRODUCTS Roofing 10-15% Crocidolite Likely to release if  
Profile sheets, Asbestos Wall cladding (1950 to 1969) abraded, cut, drilled. 
cement Tratford Tile Permanent shuttering Amosite 1945 to 1980 Acids dissolve cement  
Big six, Double six Stoves and boiler house Chrysotile. and leave unbound fibres   
Super six, Twin twelve roofs. to 1999 is most common. on surface. Cleaning
3” + 6” corrugated fort. releases fibres, ie to  
Monad, Canada tile remove moss and lichen.
Panel sheet  
Cavity decking 

Semi compressed flat Wall and ceiling linings, As for profiled sheets, Release as    
sheet and partition board decorative moulded but up to 25% Chrysotile profiled sheets.  
‘pollute’ panels. Weatherboarding. for asbestos wood used 

in fibre doors. 
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ASBESTOS PRODUCT LOCATION/USE ASBESTOS FIBRE 
TYPE/CONTENT RELEASE/PRODUCT NAME

FULLY COMPRESSED False tiles and slates As for profiled sheets Release as 
FLAT SHEET: profiled sheets.  
Eternite, Turners, 
Speakers, Everite, Turnall 
Diamond AC, JM Slate 
Glasal AC, Emalie, Ellex 
Colourgiaze, Thrutone 
Weatherall

TEXTILES Lagging, jointing, Almost 100% crocidolite Weaving reduces release.  
ropes and yarns packing, oven door and - chrysotile since 1970 Abrading or cutting  

flue sealing, caulking in releases fibres and will  
brickwork plaited degrade if exposed. 
asbestos tubing in Caulking encapsulates 
electric cable fibres until removal. 

Cloth Fire blankets, gloves Almost 100% Chrysotile Released if cut   
curtains, protective since 1960’s and braded.  
clothing sometimes 
aluminised 

Gaskets and washers Boilers 90% Crocidolite will Damaged easily when 
Klingerit, Lion jointing continue after asbestos removed and is a problem  
Permanite, CAF prohibition takes effect to maintenance workers.

Strings Hot water radiators Almost 100% 

Belts Fan belts Heating pumps Chrysotile textiles Low friability except   
large organ blowers encapsulated in rubber when worn. 

Statistics record deaths at 2,000 to 3,000 and
may increase to 10,000 by 2010. The health
problems take 20 to 30 years to develop. It is
therefore important to manage asbestos. 

CHRYSOTILE - white - smooth silky texture 
CROCIDOLITE - blue - short straight fibres,

spiky/barbed 
AMOSITE - brown - more brittle 

I am not qualified to judge or categorise but
the white moulded material in gas portable
and fixed radiant heaters looks like a
moulded asbestos material. 
The initial asbestos survey can be done by a
“competent person” to form the register -
Testing is usually only required to consider
isolation or when work is to be done. 
Steps to be taken by the building owner or
competent person under Health and Safety at
Work Act, which is applicable to PCC’s is to
provide a risk assessment to volunteers work-
ing in the church: - 

Append to Health 1. Locate Location and presumptive assessment May include suspect 
and Safety File inadequate removal 

or isolation

2. Assess Visual non-intrusive identification and Do not disturb material. 
assessment of condition/type etc

3. Presume Presume asbestos exists until 
proved otherwise 

4. Record Inform volunteers, erect warning signs 
and manage 

5. Action Full access sampling and identification 
by ARCA registered 
contractors/laboratory  

6. Monitor Monitor material to remain or isolation 
barrier. Arrange removall cleansing by 
ARCA contractor as recommended if 
works to be done 
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THEFT OF METALS FROM
CHURCHES
Risk advice to manage this 
escalating problem

Presented by David Parkinson of 
Ecclesiastical at the March
Meeting 2008

Thank you for giving me this opportunity to
address you on the problem we are all facing
in respect of the theft of metals. My name is
David Parkinson and I am a Senior Surveyor
working for Ecclesiastical. 

I was tasked with looking into the problems
surrounding the theft of metal approximately
12 months ago and have spent many hours
reviewing possible security solutions to be
considered by our policyholders, which I will
touch on during the course of this
presentation.

THE SCALE OF THE PROBLEM AS AT
THE END OF 2007: 

• Over 2,500 claims at an estimated
total cost of almost £10 million 

• 90% of claims relate to churches 

• Schools and heritage property are
also being targeted 

As at the end of 2007 we had received in
excess of two and a half thousand claims in
respect of the theft of metal at an estimated
total cost of almost £10 Million, and we are
currently being notified of around 400 new
claims a month, at a cost of approximately £1
Million. 
The majority of these claims are in respect of
church property however we are beginning
to suffer losses in other sectors, such as
schools, charities, care homes and the
general commercial sector. Geographically
there are still hotspot areas, such as
Sheffield, Doncaster and Nottingham, but
this is a National phenomenon. Wherever
metal is present in sufficient quantity to make
it attractive and worthwhile for thieves there
is now an increased risk of it being targeted.

LOSSES 

Types of losses occurring, include thefts of
lead and copper roof coverings, copper
lightning conductors, lead and copper
rainwater pipes, bronze statues, iron gates,
and even church bells! 

Whilst I have highlighted the theft of lead and
copper roof coverings, all metal including
iron, steel, zinc and aluminium is being
targeted. However given the current high
market value of lead and copper these are the
most theft attractive.

THEFT OF METAL ROOF COVERINGS

Damage to copper roofing
This is a photograph of a church where
thieves have tried to strip the copper from the
roof and possibly been disturbed in the
process. It’s worth noting that the damage
caused to the fabric of the building during the
course of theft often outweighs the value of
the metal stolen. 

Where thieves are disturbed or only remove
part of the total roof covering there is a very
real risk that they will return to finish the job.
As at the end of January 2008 301 insured
churches and church halls had suffered two
theft losses. Some very unfortunate
policyholders have been targeted 7 times! So
it’s very important to introduce additional
security measures at the earliest opportunity

Theft of lead roofing
This picture shows the theft of lead roof
covering. This loss may not be immediately
apparent from ground level in view of the
parapeting and if it is not detected before any
rainfall and temporary roof coverings are not
put in place then there is likely to be
significant water damage to internal fixtures
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and fittings within the church.

THEFT OF DRAINPIPES 

This shows the theft of a lead drainpipe from
a relatively secluded area at the back of a
property. This insured has been targeted
twice so far and is now reluctant to replace
the stolen drainpipes using more lead, which
will almost certainly be targeted again. They
are considering a temporary repair using cast
iron until the current lead theft epidemic
ends.

THEFT OF LIGHTNING CONDUCTORS

This is a church where the lightning
conductor was stolen. Thieves removed it by
tying it to the tow bar of a vehicle and driving

off, resulting in not only the loss of the
lightning conductor but also the top of the
church spire. The repair costs for this loss will
far outweigh the value of the metal stolen.

LOSSES 

Losses don’t stop with the financial cost
of the metal 

Putting aside the irreplaceable loss of
heritage, the financial loss arising from thefts

goes beyond the cost of just replacing the
stolen metal. As already highlighted, damage
to stonework caused during the course of the
theft can be significant, as well as water
damage to internal furnishings if it rains
before the theft of roof coverings is
discovered. 
Damage to the building as a result of a theft
can also result in loss of income when
weddings, concerts and other events have to
be cancelled.
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WHAT’S CAUSING THIS EPIDEMIC?

So, what is causing this epidemic? 
Increased demand for lead and copper in
emerging economies, such as India and
China means demand is outstripping supply
and prices are likely to remain high for at
least the next 12 - 18 months. 

Demand for lead within the Chinese economy
is estimated to have risen by 20% since 2005,
reducing the flow of Chinese lead into global
markets. 

Supply problems have been exacerbated by
mining companies, slow to react to this peak
in demand, due to difficulties in opening new
mines and bottlenecks in the availability of
large mining equipment. For example there
is currently a severe shortage of large tyres
needed for large mining equipment. 

As with lead, there is an increased world
demand for Copper and as demand outstrips
supply so the cost of copper has risen.

Many large copper deposits are found in
relatively remote locations like Chile,
Kazakhstan and Indonesia. The remoteness
of these locations, coupled with
environmental and political sensitivities, and
the large capital expenditure involved in
opening new mines, limit supplies of copper
available on the global markets. 

Whilst China is a major copper producer it is
still a net importer, and the worlds largest
consumer of copper reserves at 22%. If India
and other emerging markets follow China’s
lead the demand for copper is likely to
outpace supply for years to come and keep
prices high.

Increased world demand for metals, along
with speculative investment in base metals
by financial investors, has seen the
international price of lead and copper reach
an all time high, closely followed by other
metal prices, such as zinc, nickel and
aluminium. At the end of January 2008 The
London Metal Exchange was quoting lead
costs of approximately £1400 a metric tonne,
over double the price at the start of 2007, and
copper costs of approximately £3500 a metric
tonne. Even though the scrap value to thieves
is nothing like this amount current high
market prices mean the potential rewards are
high and they are becoming increasingly bold
and organised in their attacks.

THIEVES ARE BOLD AND ORGANISED

Thieves are increasingly posing as builders
legitimately working on property in order to
steal metal ware. Illustrated by the infamous
‘white van’ parked up outside a church. 

Members of the local community should be
encouraged to challenge any suspicious
activity, such as the unexpected arrival of
workmen at a church.

TOOLS OF THE TRADE

So what does a thief need to execute a
successful theft attack?
All a thief needs to strip the metal from a roof
is; 

- The right opportunity - general during the
hours of darkness when surveillance
levels and hence the risk of detection are
at there lowest. 

- A means of gaining access to the roof,
such as unsecured ladders, wheelie bins
or water butts up against the outside of a
building 

- And some basic tools - a crow bar, Stanley
knife, metal cutters, and something to
transport the metal away in, such as a
wheelie-bin or wheelbarrow.
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CLASSIFICATION OF THIEVES

The police suggest there are three types of
thieve carrying out metal thefts; 

Chaotic - Young adults and teenagers,
earning approx. £50 from overnight lead
thefts from commercial premises, churches
and domestic property to feed a drugs habit.
taking small amounts (often suitcases) to sell
to scrap dealers. 
Organised - Local. Offenders with local
vehicles and local knowledge. Possibly using
white panel vans or similar to take bigger
quantities. 
Professional - Highly organised and skilled
offenders, travelling great distances and
prepared to attack mobile phone masts,
electricity sub-stations and lightning
conductors in order to remove copper. They
are prepared to risk their life in the course of
theft. 

However professional thieves arc more likely
to focus on property where there is a
potentially large return For their endeavours.
Property where metal is limited to roof
[lashings are more likely to he targeted by
Opportunist young and local offenders.

SO WHAT CAN BE DONE?

Consider using some of the following
security measures to deter thieves. Many are
largely common sense steps that can be
easily implemented at a relatively low cost.
Others involve the use of high tech solutions
at greater cost.

REMOVE EASY ACCESS ONTO ROOFS

Remove any means of access onto roofs, e.g.
move water butts and waste bins away from
the building. 

Cut back or remove tall trees near to the
building which could be used to gain access
onto roofs, subject to local authority approval
where necessary, and Archdeacons approval. 

Store ladders in a secure place, particularly
when building work involves the use of
scaffolding. 

Ecclesiastical must be advised in advance of
any significant building work taking place so
that any necessary building works cover can
be arranged and additional Risk Management
advice provided.

SCAFFOLDING

When scaffolding is used, as well as the use
of intruder alarm protection, consider the
following precautions;

• Only use scaffold where/when it is
needed 

• Bolt corrugated sheeting or solid
timber boarding to the base of the
scaffold to a height of 3.5m to deter
climbers 

• Remove ladders to a secure place at
the end of each day

• Erect ‘Heras’ fence panels around the
site to height of at least 2m

• Only hold enough roof material for
that days work on site 

• Advise the local police 

• Ask local people to keep an eye on
the property 
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• Use NSI approved personnel (security
patrols or manned guarding), see
www.nsi.org.uk for details 

• Consider use of alarm protection

Please note that some policies including
parish guard, exclude the theft of metal when
scaffolding is erected. Insured’s need to check
their policy documents to determine the level
of cover being provided.

RESTRICT VEHICULAR ACCESS TO
THE SITE

Keep gates locked
Restrict vehicular access to the site. Metal is
heavy to transport and limiting vehicular
access to the site should restrict the amount
thieves are able to easily remove from the
premises.

In the absence of lockable gates consider
installing security bollards. But remember to
also remove any easy means of transporting
stolen goods, such as wheelbarrows and
wheelie bins to a secure place.

MAXIMISE SURVEILLANCE LEVELS 

• Cut back tall trees, subject to the necessary
approvals. 

• Thieves will often pose as builders
legitimately working on property 

• Consider the use of security lighting where
a reasonable level of surveillance can be
expected, especially at roof level where
metal roof coverings are present. However
in the absence of a reasonable level of
surveillance the introduction of security
lighting may only act as an aid to the thief,
rather than a deterrent!

ASK THE COMMUNITY TO HELP

• Encourage members of the local
community to keep a vigilant eye on the
building and to report any suspicious
activity, particularly the unexpected arrival
of workmen at the property, immediately
to the police. 

• One resourceful customer produced a
warning notice asking members of the
public to call the police if they see vans or
workmen around the building between
6pm and 8am, as they’re probably stealing
the lead roof!

• We have developed this idea and copies of
the notice, shown on this slide, can be
downloaded from our website 
www.ecclesiastical.com/metaltheft 

• Churches should encourage members of
the community to use the building and
churchyard as much as possible. For
example walk the dog around the church
during the day and pop into church
periodically to check everything is ok.
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HELP STOP LEAD ROOF THEFT 
Vans or workmen around the church

between 6pm and 8am? They’re
probably stealing our roof! 

PLEASE CALL THE POLICE

MAKE REGULAR ROOF CHECKS

As already highlighted, consequent water
damage following the theft of roof coverings
often far outweighs the cost of the metal that
has been stolen so regular checks on the
integrity of roofs to detect any theft of roof
materials before it rains and water enters the
property should be carried out.

USE ANTI-CLIMB PAINT 

• Apply anti-climb paint to drain pipes
and roof guttering to restrict access
to roofing. 

• Apply paint above a height of 2
metres and use warning notices to
highlight its use 

• Anti-climb paint can be purchased
from The Churches Purchasing
Scheme (CPS) Ltd at a discounted
price. Call 0845 458 4584 or visit
www.cpsonline.co.uk 

PROTECT LIGHTNING CONDUCTORS

We have received a significant number of
claims in respect of the theft of copper
lightning conductors. The lower section of
lightning conductor ribbons is clearly
vulnerable and we suggest it is securely fixed
to the fabric of the building, ideally using a
metal cage or sheath sited over the top of the
ribbon. Alternatively the ribbon could be
embedded in the wall of the building, which
is covered under the new European standard
for lightning protection as a measure to
prevent theft and vandalism.

SECURITY MARKING

Consider security marking all portable
valuables, including metal goods.
‘Smartwater’ is a security marking product
which forensically links thieves to crime

STOP THEFT
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scenes and is being successfully used to
combat the theft of metals. ‘Smartwater’ can
be used to mark property exposed to the
elements, such as lead and copper roofs, and
doesn’t damage items to which it is applied.
For further details visit www.smartwater.com. 

Anglican church policyholders need to
register the Smartwater packs recently
mailed out to them and prominently display
the warning notices provided within the
packs as a deterrent against theft attacks.
Some churches have not yet registered their
Smartwater and I would be grateful if you
could remind those that you deal with that
they need to do so. Anglican churches
insured with ecclesiastical can purchase
additional supplies of Smartwater from CPS
Ltd at a substantially discounted price. 

As a guide, when Smartwater is being
applied to a roof using the 1 inch brush
supplied with the solution 1 ml will cover 1
linear metre of roofing. 
Smartwater should be applied to the
edges/joints of the sections on existing roofs,
or to the underside of new roofs. However
where chalk emulsion is used on lead roofs
the Smartwater should be applied to the
underside of the lead that is folded over the
‘baton’. Larger quantities of Smartwater can
be ordered from CPS Ltd. 

Note - Faculty approval is NOT required for
the application of Smartwater to Anglican

church buildings, however parishes should
notify their respective Archdeacons that they
are applying Smartwater. 25

WARNING NOTICES 
Warning notices highlighting that
security marking has been used are an
effective deterrent and should be
prominently displayed around the
property 
A recent study by a leading criminologist
identified that the use of forensically based
security marking was the most effective
measure for deterring experienced criminals,
scoring higher than the use of high visibility
police patrols, the use of CCTV and intruder
alarm systems. 
74% of offenders interviewed during the
course of the study commented that they
would be put off from breaking into a
building with a Smartwater poster or sign
displayed.

OTHER HIGH TECH SOLUTIONS 

Looking at some of the more high tech
solutions available . Consider installing a
CCTV system with adequate monitoring and
recording, and display prominent warning
notices of its use around the site. However a
post event system which merely records a
theft loss for later study is unlikely to prove
effective. If CCTV is seriously being
considered then a monitored system,
preferably designed and installed to BS8418,
should be used. 

Consider installing intruder alarm protection
to external roof areas using detectors
designed to work efficiently outside, such as
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environmental class 4 detectors, specified
under the European intruder alarm
standards. The use of wire free movement
detectors may be the most appropriate when
considering the protection of heritage
property.

Alarm signalling should be automatic to an
alarm receiving centre, or directed to the
telephone of appointed keyholders. Audible
only signalling may be acceptable in areas
where a reasonable level of surveillance can
be expected. Keyholders should be briefed on
what to do in the event of an alarm activation
by their local Crime Prevention Officer. 

Alarm systems should be installed and
maintained by a UKAS accredited installer.

WHEN REPLACING STOLEN METAL 

Consider using an alternative less theft
attractive material, such as stainless
steel 
Where lead and copper roofs are stolen
replacing with the same material could result
in repeat losses when thieves return to steal
the replacement lead or copper. If there is no
longer any lead or copper to steal then the
incentive for the crime is removed, so
consider using an alternative less theft
attractive material, such as stainless steel.

This table suggests some alternative roof
coverings that may be considered, their
advantages and disadvantages and their
approximate cost per square metre. 
Stainless steel, if tern coated with zinc, is
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similar in appearance to lead after
weathering. However this could result in the
theft of the lead look-a-like so stainless steel
that looks like stainless steel might be a better
option. Stainless steel is relatively easy to
install, however lead performs better where
intricate detailing is required. The projected
lifespan is 50 -100 years and the cost is
approximately £160 per square metre. 

Pre Weather Zinc has a known long term
corrosion problem and therefore its projected
lifespan is only 50 years. Cost is
approximately £135 per square metre. 

Felt Zinc has a similar projected lifespan to
pre weather zinc, 50 years, and costs
approximately £125 per square metre. 

The main advantages of lead over all these
alternatives is that it has a projected lifespan
of 100 years, and so is the most durable.
Local damage, such as holes, can also be
repaired, you can’t patch repair the
alternatives.

Looking at some alternative non-metal roof
coverings. 

Felt - relatively easy to install but has a
limited lifespan of approximately 25 years.
Costs approximately £90-115 per square
metre. The use of felt as a temporary
replacement until such time as the current
lead/copper theft epidemic ends should be
considered. 

Fibreglass, has an expected lifespan of 25-30
years and costs approximately £80 per
square metre. 

EDPM - a type of rubber roof which is eco-
friendly, has a projected lifespan of 50 years
and costs approximately £65 per square 
metre. 

Thermoplastics - have a projected lifespan of
30 years and cost approximately £50 per
square metre.

POSSIBLE ALTERNATIVE MATERIALS (1)

Features Estimated Life Cost per 
Span-Years metre 2

Stainless Steel • Similar to lead in appearance 50-100 160

Pre Weather Zinc • Known long term corrosion issue 50 135

Felt Zinc •Aluminium on zinc coating 50 125 

POSSIBLE ALTERNATIVE MATERIALS (2)

Features Estimated Life Cost per 
Span-Years metre 2

Felt • Limited lifespan • Easy to install 25 90-115

Fibreglass • More regular replacement 25-30 80

EDPM  • Eco friendly 50 65

Thermoplastic 30 50 



PLEASE REMEMBER 

• If alternative roof coverings are
selected Planning Permission and
Listed Building Consent may be
required 

• Approval from English Heritage and
other Conservation Bodies 

• Faculty approval for churches 

However, as you are all aware, if alternative
roof coverings are selected Planning
Permission and Listed Building Consent may
be required, as well as approval from English
Heritage and other Conservation Bodies. And
Not forgetting Faculty approval from the
Chancellor of the Diocese.

HOLLOW ROLLED SHEET LEAD 

If lead is put back consider using hollow
rolled sheet instead of wood core rolled
sheet. The copper fixings used to secure
hollow rolled sheet make it more difficult to
remove and there is always the chance
thieves will cut themselves in the process of
stealing roof coverings and leave forensic
evidence for the police.

FURTHER GUIDANCE

Ecclesiastical have produced our own set of
guidance notes on the theft of metals,
highlighting the problem to our policyholders
and putting forward a range of security
measures, outlined in this presentation, for
consideration. A copy of the guidance note
has been included in the information packs
provided, and additional copies can be
downloaded from our website.

IF YOU NEED ANY HELP OR SUPPORT
OR THINK WE CAN HELP, PLEASE DO
CONTACT US - OUR ADVICE IS FREE 

Call 0845 777 3322 
Email informationeiqmail.com 
www.ecclesiastical.com 

Further specific advise and guidance is also
available to policyholders from our own team
of trained insurance surveyors.
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