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The Organ and its environment

Most English churches contain a pipe
organ. Commonly, it is located in a chancel
chamber, and all that is visible is a row of
pipes perched above some simple
panelling. However, an organ is a complex
machine (see cross-section of a typical
Victorian organ) consisting of the following
basic components:

•   Pipes of various shapes and sizes that
produce the sound and are combined by
the organist in different ways to create
varied musical effects

•   Soundboards that support the pipes and
contain wind chests, grooves and valves
that enable the wind to reach the appro-
priate pipes

•   Bellows and trunks that supply wind at
the correct pressure to the soundboards

•   Action (mechanism) to connect the keys
and pedals to the valves admitting wind
to the pipes

•   Console at which the player sits, usually
with a set of pedals, and with anything
from one to five sets of keys for the
hands

•   Casework - at its simplest a screen
intended to conceal the interior mecha-
nism and support some of the largest
metal pipes, but in other instances a 
stylish piece of furniture in its own right.

These components are made from a variety
of organic and inorganic materials. Even if
they have been carefully selected and
correctly seasoned before use, they respond
in different ways to their environment, and

(even in ideal conditions) deteriorate at
different rates. Materials include: wood,
metal (tin, lead, copper, zinc, brass and
iron), leather, cloth and felt, ivory and bone,
cork and paper.

Churches are characterised by particular
environmental conditions which affect all
furnishings to a greater or lesser extent. But
because of the variety of materials of which
it is constructed, and its complex mecha-
nisms, an organ is especially vulnerable to
an unfavourable or unstable environment.

•   temperature rapid changes of tempera-
ture will affect the organ’s
tuning adversely

heating systems designed
to heat the building fiercely
for a short time before a
service can play havoc with
tuning

they can also damage mate-
rials: warm air blown into a
cold organ can cause
condensation and conse-
quent corrosion of metal
parts

•   humidity organs are most comfort-
able in conditions where the
relative humidity is 50-65%

heating systems that create
low levels of humidity may
cause soundboards and
trunks to split, with the
result that there will be
wind leaks and pipes will
sound apparently of their
own accord; in the worst
cases, the organ will
become unplayable

excessively damp condi-
tions (wet walls, leaking
roofs, broken panes) will
lead to corrosion, mould
and the dissolving of animal
glues, causing ivories to
become detached and
wooden pipes to fall apart
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•   dirt and dust grit causes organ actions to
malfunction and notes to
stick; it also prevents the
pipes speaking properly and
generally increases wear
and tear on moving parts

all organs gradually accu-
mulate dust and dirt, but
every effort should be made
to protect them from excep-
tional incursions, e.g. when
work is being undertaken on
the fabric or when a major
re-ordering or cleaning is
underway

•   pests woodworm enjoy the soft-
woods that were exten-
sively used by Victorian
organ-builders, and because
these are usually inside 
the organ the damage is
sometimes overlooked

mice enjoy ivory and leather

moths attack felt and cloth

bats deposit their urine on
the casework and display
pipes

•   fire hazards organs are highly
combustible and have
attracted the attention of
arsonists

parishes should be strongly
discouraged from using the
area around and behind the
organ as a storeroom; quite
apart from making access
for maintenance difficult it
renders the organ even
more of a fire hazard

electrical wiring to console
lights and the blower
should be checked regularly

•   fabric because organs are seldom
fully dismantled the walls of
the organ chamber, its roof

and floor may not be
inspected regularly; the
effort should be made at
quinqennial inspections to
ensure that plaster is
secure, the floor sound and
the roof watertight

Maintenance, conservation and
rebuilding

An organ is a piece of machinery and
requires regular servicing. However, it is
also a musical instrument, and like other
musical instruments (pianos, harpsichords,
stringed and woodwind instruments) it
requires tuning before it can be used.

•   Three tuning visits a year is typical. The
tuner should attend to any faults
(mechanical or tonal) noted in the tuning
book, but he should go through the
instrument himself to look for any faults
missed by the organist. He should record
the temperature at which the organ was
tuned - it is important that the church is
at its ‘Sunday’ temperature for the tuning
- and should record his work in the tuning
book.

•   The organ tuner will not service the elec-
tric blower. Someone from the church
should check that it is regularly oiled.

•   Every 20-35 years the organ will need a
clean and overhaul. The extent of the
work will depend upon the condition of
the instrument; it may be possible to do
most of the work in the building, or parts
may need to be taken away for workshop
restoration.

Historic organs demand specialist attention.
The term is difficult to define, but BIOS
suggests that an historic organ is one that

is a good and intact exam-
ple of its style or period;

or      incorporates material
(e.g. pipework) from an
earlier instrument of good
quality;
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or     retains an interesting
or architecturally distin-
guished case.

When dealing with an organ of historical
importance, the first step is to seek special-
ist advice from AIOA or BIOS. A lengthy
process of investigation and discussion will
follow, leading to the commissioning of an
organ-builder who is experienced in conser-
vation techniques.

Policy should be guided by principles
applied to the conservation of any historic
artefact:

•   minimal intervention and disturbance to
original surfaces

•   replacement on ‘like for like’ basis

•   no alterations

•   maintenance of a photographic record

•   retention of discarded components

When dealing with an organ that is not of
historical significance but (equally) is not of
such poor quality as to demand replace-
ment, reconstruction may be appropriate.

The following questions need to be asked:

•   Is essential work being properly attended
to (leatherwork, soundboards, action) or
is this a cosmetic exercise to satisfy the
organist’s desire for fancy names on the
stop knobs?

•   Will the alterations make maintenance
easier or more difficult?

•   Has an experienced adviser been
consulted to check that the scheme is
sensible and not merely an idiosyncratic
proposal of the current organist?

•   Has proper tendering been carried out,
and has the proposed contractor appro-
priate skills and experience?

•   Can the Church afford it?

Only if the answer to all these questions is
“yes” should major expenditure be commit-
ted to the project.

Help

Three bodies that can be of assistance to
architects over organ matters are:-
The Institute of British Organ Building, 13
Ryefields, Thurston, Nr. Bury St. Edmunds,
Suffolk IP31 3TD (01359 233433). IBO is the
organ-builders’ professional organisation
and publishes a register of accredited 
businesses.

The Association of Independent Organ
Advisers, 46, Constable Road, Ipswich, IP4
2U2 (01473 219102). AIOA maintains a
register of accredited advisers and supplies
information about their specialist fields.

The British Institute of Organ Studies, 39,
Church Street, Haslingfield, Cambridge, CB3
7JE (01223 872190). BIOS is concerned with
conservation and research, and can 
often assist in discovering the history of an
instrument.
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WHO PAYS FOR CHURCH
ARCHAEOLOGY?
A REVIEW OF THE IMPACT OF PPG16
TEN YEARS ON

Dr Joseph Elders

Note: It may be noted that since this article
was written, the government has commis-
sioned a review of PPG16 leading to its
eventual replacement by a Planning Policy
Statement (PPS).  The substance of this arti-
cle may therefore be superseded at some
point in the near future, and it is hoped that
the authors of the new document have
taken on board the concerns outlined here.

“Why do we have to pay for the archaeolo-
gists to satisfy their curiosity?” is a cry of
despair from the parishes all too familiar to
EASA members.  The answer usually given
has a sinister ring; PPG16 is to blame.  Who,
or what, is PPG16, and why is it so relevant?
A brief overview of this document ten years
after its publication, and specifically its
consequences for the Church of England, is
offered here. 

The funding issue has always been one of
the most intractable and complex problems
facing the discipline of Archaeology, as it
has struggled to be accepted as a necessary
and integral part of normal planning
processes.  The situation was radically
changed by the publication of Planning
Policy Guidance Note (PPG) 16, issued by
the government in 1990.  This document is
often quoted as a landmark in the accep-
tance by the state of the principle of
“Polluter Pays”, often referred to as Devel-
oper Funding, and the embedding of this
principle in the planning process where
archaeological remains are threatened.
PPG16 is not a law, but as it states in the
preamble: 

“1.  ...It sets out the Secretary of State’s
policy on archaeological remains on land,
and how they should be preserved…It gives
advice on the handling of archaeological
remains and discoveries under the develop-
ment plan and control systems, including
the weight to be given to them in planning
decisions and the use of planning condi-
tions…  The guidance pulls together and

expands existing advice, within the existing
legislative framework.”   
The Church of England is committed by the
parameters of the Ecclesiastical Exemption
to achieve at least the same standard of
protection and care for its material heritage
as that provided by the state.  Here is the
relevant passage from Planning Policy
Guidance Note (PPG) 15, published in 1993.

“8:3.  Following public consultation in 1992
the Secretary of State, in conjunction with
the Secretary of State for Wales, announced
that an Order would be made to provide
that the exemption would in future apply
only to the Church of England and other
denominations and faiths which set up
acceptable internal systems of control
embodying the principles set out in the
Government’s code of practice”.

The Order was duly enacted in 1994.
Pursuant to this the Department for Culture,
Media & Sport and the Welsh Office
commissioned a Review of the Ecclesiasti-
cal Exemption from Listed Building Controls
(1997, often referred to as “The Newman
Report”) to investigate how well the exempt
denominations actually were performing,
and to institute a regular review procedure.  

As noted above, the Ecclesiastical Exemp-
tion applies to Listed Building Controls, but
not to Planning Permission.  Where Plan-
ning Permission is required as well as a
Faculty, the provisions of PPG16 will
normally be applied by the local authority.
This often happens with work in church-
yards.  Thus the Church of England is under
constant pressure to conform with the
provisions of PPG16.

Let us look at the pertinent clause in PPG16
which refers to the funding of archaeologi-
cal works, Clause 25 under the sub-heading;
“(d) Arrangements For Preservation by
Record Including Funding”.  This clause
states that the developer must provide the
funding for archaeological works if the ideal
situation of “Preservation in situ” is not
considered justified.  This policy of devel-
oper funding arose from the large-scale
destruction of our built heritage and archae-
ological resource in the 1970’s and 80’s by
large corporations.  It seemed reasonable 
to expect such huge firms to pay for archae-
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ology out of their profits on these projects
(in this sense this is buying a licence to
pollute). However, the latter part of this
clause is worth quoting in full.

“25.  ...Such excavation and recording
should be carried out before development
commences, working to a project brief
prepared by the planning authority and
taking advice from archaeological consul-
tants. This can be achieved through agree-
ments reached between the developer, the
archaeologist and the planning authority.
Such agreements should also provide for
the subsequent publication of the results of
the excavation.  In the absence of such
agreements planning authorities can secure
excavation and recording by imposing
conditions.  In particular cases where the
developer is a non-profit making commu-
nity body, such as a charitable trust or
housing association, which is unable to
raise the funds to provide for excavation
and subsequent recording without undue
hardship, or in the case of an individual
who similarly does not have the means to
fund such work, an application for financial
assistance may be made to English
Heritage.”

This document was written back in 1990 in
the days before the Lottery and the Joint
Scheme.  It may be noted that there was
never any obligation laid upon English
Heritage to provide this financial assistance.
At the moment EH will generally only grant
funding for archaeology in a church or
churchyard if it is part of a scheme of repair
or restoration which is eligible for a grant
under the very stringent terms of the Joint
Scheme (EH/HLF).  This will, however, only
cover a very small number of cases, which
might be eligible for aid under the terms of
Clause 25 of PPG16, where undue hardship
is involved and the need for the proposed
work has been proved (more about this
below).

Surely a parish church is a classic example
of a non-profit making, charitable institu-
tion.  While some churches are able to
afford archaeological work, others find it
extremely difficult, and the costs of archae-
ology may severely hinder the mission and
worship activities of a congregation, or
indeed in extreme cases endanger the

continued existence of a particular church.
This is exactly the reverse of the intended
effect of government legislation.   

New legislation is not necessary, rather we
need new money, a hardship fund in effect,
to make Clause 25 meaningful and mitigate
the financial hardship caused by the provi-
sions of PPG16.  This assistance could be
made conditional on the preparation by the
petitioner of a Statement of Significance for
the church and a Statement of Need for the
proposed works, as recommended by the
Care of Churches and Ecclesiastical Juris-
diction Measure (1991), and recently made
compulsory by the latest revision of the
Faculty Jurisdiction Rules (2000).  The CCC
has recently produced guidance on the
production of such reports, accessible from
the Churchcare web site or available from
the DAC.

Until such financial assistance is forthcom-
ing, archaeologists, architects and survey-
ors will have to do their best to help avoid
or reduce this burden if at all possible.  Miti-
gation is the watchword here, best achieved
through early consultation.  It may be possi-
ble for your Diocesan Archaeological
Adviser to advise, for example, that if a
drain run were re-routed there would be no
or minimal archaeological implications, or if
one reduces the depth of the foundations
likewise, or to re-use a blocked doorway
rather than go through a medieval wall, and
so on.  Occasionally a church or site will be
of such national importance that a scheme
may be refused.  In this case it is far better

Saxon carving and modern drainpipe
at Sherburn St Hilda
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to be advised on this early on, rather than
spend money on a doomed project, which
could have been used towards an alterna-
tive scheme.
I would therefore advise EASA members
designing a scheme of works for a church to
contact their Diocesan Archaeological
Adviser through the Diocesan Advisory
Committee as early as possible.  You will
find that they are ready and willing to help
avoid or reduce archaeological costs as far
as they are able within the constraints of a
particular project.  If a parish cannot show
that this consultation took place, and miti-
gation strategies were not discussed, they
will have little cause for complaint about the
subsequent costs of archaeological work
arising from their scheme, and will also find
it too late to apply for financial assistance to
offset these.  

It is to be hoped that the recent foundation
of the Association of Diocesan and Cathe-
dral Archaeologists (previously the Associa-
tion of Cathedral Archaeologists) will
provide a useful contact point for bodies
such as the EASA.  The CCC will continue to
work with all its partners to improve the
service of archaeologists to the Church, and
to mitigate the perceived unfairness of the
provisions of PPG16 as they are applied at
the moment.

J Elders 24/11/2000 (revised 10/02/2004)

Dr Joseph Elders
Archaeology Officer
Council for the Care of Churches
Church House
Great Smith Street
London SW1P 3NZ
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FERRAMENTA:

Stauntion Bars & Saddle Bars
Lecture given at Great Malvern by
John Baker, Stained Glass

Ladies & Gentlemen,

First may I thank you all for putting up with
me and being interested in a subject which
is not easily solved through discussion.

As I said in my lecture you learn as you go
along especially with Ferramenta &
Stauntion Bars.

When they were first used in the construc-
tion of windows the most important part of
all bars were positioned at the springing
line. They were either splayed out on the
ends by the blacksmith, or in some cases
they would still be splayed but also cut into
and spread like fingers and the ends turned
down so that they held the stonework really
solid.

Nearly all stauntions were made to take one
vertical central bar and this was done by
adding metal to the face of the bar. Some-
times they were made square to the face of
the bar and others diagonally to the bar.
This I feel was just the blacksmiths choice,
no reason to be made as regards strength.

Usually the lower horizontal ferramenta was
never as deep into the stonework as was
the springing line bar, this nearly always
went from jamb to jamb.

Occasionally, if the windows are very long
12 to 15 feet then you may find another
where the mullions have been joined part
way up. My thoughts are that all windows
were made and fixed to springs before the
walls were erected. Once they reached the
springing line level then they put the arch
and tracery stonework in position and filled
in again.

Treatment to the bars, this is a very sore
subject. My feelings are as I said, if no
damage or spoiling to the stone, then I
suggest leave it well alone.

Wire brush by all means and treat with a
rust inhibitor prime undercoat and paint
before refixing any windows.

If rusting is only minor and stone damage
very slight clean away the rust and treat
while in position if they are not easy to
remove.

Some stauntion bars do not have a vertical
and the springing level can still go through.
If you have bad spoiling at the springer be
very careful to look at the tracery sections
for joints opening, this shows something is
on the move. If you are not aware of this
and take out the springing line bar you
could find the stonework is poor and may
fall. I do not want to frighten you all, but I
have seen it happen.

Saddle bars in most instances - these are
quite modern and usually show more signs
of rust than the older bars. Most probably
because they are extruded and not of a
good quality steel. These personally I would
remove and replace with non ferrous
bronze or brass. I haven’t mentioned stain-
less steel because there are so many 
different standards and qualities.

My reason for brass or bronze this has been
tried and stood the test of time.

I hope my report is of some value to you all
and if I can be of help to any of you with
leaded lights stained glass I will be only too
pleased to help.

To all the young architects in the audience
please accept my apologies, when I stood
out in front of you all there were lots of you
that I am friends of and didn’t see every-
body, but I will say this to the young 
architects, read all you can about new ideas
but and a big but, go and ask one of the
older architects first they have been there
and got the tee shirts!

Our type of work hasn’t changed for
hundreds of years and it won’t because
there is only one way to do it, the way we
have been taught by our predecessors. I
hope it makes good sense.

John Baker,
John Baker & Partners, Stained Glass,
Rear of 35/37 Whitecross Road,
Weston-Super-Mare,
BS23 1EN



THE ROLE OF THE ARCHITECT IN
FACULTY MATTERS

AN OVERVIEW – ANDREW JOHNSON,
SALISBURY DIOCESAN REGISTRAR

ORIGINS

Faculty issues are decided in every diocese
by its Consistory Court, almost the last
remnant of the old ecclesiastical courts of
England, which once decided most types of
legal questions in the land. It is really the
Court of the Bishop, but the judgements are
now made by the Chancellor who is usually
a senior barrister or judge, or occasionally
an academic lawyer (there are circum-
stances in which decisions may be made by
Archdeacons, but the process is so similar
for the applicants that the distinction will
not be drawn in the rest of this survey). In
simple terms, the Faculty Jurisdiction is the
ecclesiastical equivalent of a planning
authority. Most things which are done
which change the appearance, the structure
or the contents of the consecrated buildings
or land can only be done with the authority
of the Consistory Court of the diocese in
which they lie. The jurisdiction is governed
by the Care of Churches and Ecclesiastical
Jurisdiction Measure 1991, a couple of
other Measures, and the Faculty Jurisdic-
tion Rules 2000 which came into force on
1st January 2001.

The principal difference between planning
regulation and faculty jurisdiction is that
whereas the planning authority is an elected
committee, operating within published poli-
cies and reflecting current perceptions of
the purpose of planning control, the faculty
regime is strictly on a case-by-case basis,
with far less policy and nothing is ruled out
or in by external perception. Everything that
is asked for is in theory within the Court’s
power to permit, although of course there
are general norms which will apply to most
decisions unless the Court can be
persuaded of the need to do otherwise.

There are areas in which the local planning
authority and the Consistory Court are both
involved. The law allows buildings used
primarily as places of public worship and
within the Faculty Jurisdiction to be
exempted from the listed buildings regime.

But it does not replace the ordinary plan-
ning regime, and therefore anything which
requires planning permission per se will still
require it even if a Faculty obtained (most
Chancellors will not consider granting a
faculty unless any necessary planning
permission has been obtained). There are
also some listed buildings – such as listed
table tombs in churchyards – which will be
within the listed building regime as well as
the Faculty system, because the exemption
only applies to places of worship and their
curtilage, not other listed structures within
their surroundings.

It would obviously be too heavyweight to
make every decision at the court level, so
there are two shorter ways in which the
authority of the Court can be obtained in
simpler and routine case. The first applies
only to churchyards, where the Court gives
delegated permission to the local incum-
bent to allow the erection of  headstones
and monuments which fall within the
Court’s prescribed guidelines, while retain-
ing the decisions over other monuments
etc. The second is a list provided by the
Court of matters which are of so little signif-
icance that they can be undertaken without
reference to the Court at all – the so called
“de minimis” list. 

It would be useful for architects to know the
extent of the “de minimis” concept, but
things that architects have to design will not
often come within that list. What may well
happen is that a group of minor running-
repairs can all be contained within the list
and sometimes there will be nothing left
over that needs faculty approval. The diffi-
culty is that there are financial limits for
this; any overall project, however much it
may include items which individually may
be of little significance, may either in totality
or because of one item which is more
significant in itself, all have to be dealt with
as a full-blown Faculty application. A list of
Quinquennial repairs may often fall into this
category (many dioceses have special
processes for marginal cases, and it is
useful for architects to consult the relevant
Archdeacon where doubts arise whether
something is or is not regarded as a minor
matter).

The role of the architect in a faculty applica-
tion will vary not only by reference to the
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work proposed, but also by reference to the
relationship of the architect with the parish.
As to the work, the architect is unlikely to be
deeply involved in such matters as the
provision of new altar frontals (although
some dioceses require the inspecting archi-
tect to be notified even of these things), but
the creation of a new room in an aisle, or
the re-roofing of half the nave will obviously
involve him from start to finish.

As to the relationship, if the architect is seen
as one of the team, and is contacted regu-
larly, there is much more chance of his
involvement in individual projects, even if
they are only peripherally architectural. It is
the experience of most registries that good
involvement of architects in the faculty
process usually smoothes the passage of
cases, and encouraging that relationship is
a high priority for everyone involved. This
will need more comment later.

THE PROCESS

The procedure is statutory, which means
that the degree to which it can be adjusted
to the circumstances is very limited. The
Rules changed in 2000, and although some
anomalies have come to light, the Rules are
unlikely to be changed in the short term.
The message, therefore, is that everyone
needs to use the existing Rules to the best
advantage, and live with the oddities.

The watchword of the process is consulta-
tion. At a national level those concerned
with the importance of historic buildings in
our society believe that there must be wide
consultation before doing anything which
may affect those buildings or their setting.
The Rules are predicated on the need to
convince the relevant lobbies that the build-
ings are safe in our hands, and do not need
to be brought back into the hands of the
planners. The result is that, since the
Faculty system extends to many matters
which are beyond the interest of the listed
buildings and conservation organisations,
the Rules nevertheless sometimes demand
more in respect of churches than would the
equivalent regime for secular buildings.
Attempts have been made to limit this, but
from time to time the process does feel a bit
excessive. However, the use of wide consul-

tation is never really wasted, and the archi-
tect can be very helpful if he is involved 
in this.

Most parishes will take the first step of
consulting the local archdeacon before
coming to an architect, because there are
aspects of the care and use of churches
which need consideration on a pastoral and
liturgical level before any decision or even
outline plan is put forward for consideration
by an architect. For the purposes of the
Rules, these preliminary discussions are not
part of the process, but an architect should
check that some approach to these issues
has been undertaken before he is asked to
present any design or scheme, not least
because there is always the risk that the
parish is unaware of something which will
stand in its way, and which the archdeacon
would be able to warn them about. But after
that it's often the architect who has the next
important role in making practical sense of
a theoretical scheme. 

The purpose of early consultation is to
avoid the need to do it at a later stage,
when any disagreements are much
more difficult to resolve and will cause
greater delay. It also reveals objections at
an early stage of the process. Therefore as
soon as a project is conceived, the Rules
encourage the identification of any bodies
who may justifiably have an input. (They
include the local DAC but the purposes of
that body are dealt with below, and how it
may help in the early stages will be set out
there). First of these would be the local
people: the congregation, the parishioners
and any local amenity group. Next would be
the national amenity societies relevant to
the particular building, usually by reference
to its age or the age of its major features. In
some cases, particularly when grants have
previously been obtained or are required for
the project, English Heritage may need to
be involved. A decision has to be made at
the earliest possible stage of the project
whether any or all of these, and the local
planning authority conservation depart-
ment, need to be consulted, and each may
have views whether their input would be
relevant in the planning and design. If they
would, then an outline of the project needs
to be prepared, which can be provided to
each of them for them to consider.
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It is easy to think of this process as a
nuisance and a cause for delay, but it is
often going to be a positive influence. In the
first place, an outline sufficient to describe
the project should be in existence anyway.
Secondly, the earlier in the process some-
one is asked whether they wish to be
consulted, the more chance there is that
they will decline. Once they have decided
not to become involved, the process does
not require them to be brought in later
unless the project becomes significantly
different. Human nature means that if they
are only told about a project when it has
reached its final form, they are less likely to
deny themselves the chance to comment.
Thirdly, when consulted early, some of
these bodies have experience of similar
cases which have resulted in plans being
modified early, which may avoid delays.
And fourthly, there are financial implica-
tions, because later notification may have to
be done by the Registry, which has to
charge for it, and the Chancellor will have
less freedom to limit the publication for the
project.

The rôle of the architect in this is to encour-
age and facilitate early consultation, and to
identify the relevant bodies to be contacted.
The question of who might be relevant and
whether or not to contact them may not be
easy to answer, but Appendix B to the
Rules, which you can obtain on the internet
or from HMSO, gives some guidance. If
there is real doubt, then the answer is to
consult, in a safety-first manner, on the
basis that it is cheaper to write one more
letter than to have the whole project held up
later. It is also better for the architect to
provide the outline of the project in a way
which is sufficient without being too
detailed. It may well be that the process of
developing that description will produce
wording which can be used consistently to
describe the project throughout the process,
so the exercise is far from wasted. What
must not be attempted is a sketchy descrip-
tion which obscures the reality of the
project. If any such sleight of hand came to
light later it would be very damaging not
only to the individual project but to the
survival of the system as a whole.

Once the early preparation is completed,
with the advice of the various people who
are bound to be involved, the papers are

then sent to the Diocesan Advisory Commit-
tee for the Care of Churches (known to
everyone as the DAC) of the diocese, for
them to give their formal advice. The DAC is
a statutory body, with a duty first to advise
and assist the parish in preparing a viable
and appropriate scheme, and then to certify
its own views on the matter, either in favour
or not. The Court will not (in most cases it is
forbidden to) give its decision on a faculty
matter without receiving DAC advice, and it
is obvious that the Court will often find that
advice persuasive. The DAC is formed of a
number of experts in all aspects of faculty
matters, including experienced architects,
and can be very useful in heading off 
problems which the projects may otherwise
face.

To that end, it is often worth consulting with
the DAC right at the beginning of the exer-
cise, even before consulting elsewhere.
Informal discussions, perhaps including site
visits, often yield information about previ-
ous similar projects where particular diffi-
culties have been addressed and solved,
and the involvement of the experts on the
Committee, as of the relevant Archdeacon,
can provide a lot of practical help in simply
easing the process. It is important to recog-
nise the difference between informal and
formal advice from the DAC; once prepara-
tion have got as far as being ready for the
DAC’s formal advice, there is less incentive
to make adjustments, and it may get expen-
sive. The architect can help a great deal by
enabling the parish to describe and illus-
trate its purposes and first ideas so as to
engage the DAC in the process without
appearing to have everything set in stone
already.

Whether it has previously been consulted or
not, the DAC has to be applied to for its
certificate before the matter can go to the
Court (except in emergencies). It is not a
matter of invariable form, and the architect
has to know the local practice to enable
accurate applications to be made in the rele-
vant form. The most common complaint of
the DAC in any diocese about the applica-
tions it receives for formal advice is that
there is insufficient detail to enable it to
evaluate any particular proposal. It may
sometimes seem that the architects on the
DAC are being hyper-critical, but defective
applications never have an adequate speci-
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fication, it seems, and that makes it
inevitable that suspicion is aroused by the
absence of good documentation, even
when in fact the project is otherwise
perfectly well-prepared. Brevity is fine, but
inaccuracy is not. Any attempt by parishes
to keep costs down by limiting preparation
will in the end be counter-productive, and
the architect can help by making this clear.

The best of plans may go awry from time to
time, and if there are matters which the
DAC needs to clarify, this is often most
easily done by telephone, perhaps from
architect to architect. This is an area where
the parish interest can be much advanced
by consulting with an approachable adviser.
It is sometimes apparent that an architect
thinks his professional judgement of perfor-
mance is under attack when he is asked to
explain in more detail, or to clarify. If every-
one keeps the success of the project in mind
as the highest priority, such awkwardness
can be avoided.

Given that there is always room for honest
disagreement about the best way to achieve
any purpose, a willingness to adjust
projects to accommodate the strongly held
views of other professionals  or of the client
parish is a useful tool in getting agreement.
The atmosphere in which the disagree-
ments arise can determine or at least influ-
ence the capacity of the parties to reach
agreement, and doing anything to develop
an atmosphere of positive and purposeful
cooperation is bound to help. The profes-
sionals in the system are much better
placed to foster this than the parish officers.
It does no-one credit to stand on profes-
sional dignity rather than work in coopera-
tion to achieve the acceptance of the
project.

Almost as an aside, at this point, considera-
tion ought to be given to the specific issue
of finance and tendering and contracts. The
architect will in large matters often advise
on choice of contractor and so forth, but the
ideal position is not to become bound to
any contract until the faculty has been
granted. Unfortunately, the parish has to
satisfy the Court – and the DAC to some
extent – of the viability of the project; in
particular it has to show how the amount in
question is going to be raised without
damaging its core activities. That means

that the permission may not be available at
the time when a contractor is asked to give
a final figure, and the figure may change if
too long passes after that. There may also
be issues about aspects of the work being
allowed in one of two or forms, varying in
cost. In most dioceses, this is something the
Court will deal with on an open basis, grant-
ing permission to move on either of two
versions of the work, sometimes only when
the parish can satisfy the Court of the
money being available, or can obtain the
DAC’s approval of a specific contractor.
There are many permutations. An architect
can help in identifying the options and the
prospective costs, so that the Court can tell
what it is being asked to authorise, and
what the outstanding issue will be. As long
as the essentials of the project are clear, the
Court will often leave appropriate details to
be worked out without further reference to
it. Permission for the project can then be
obtained without putting the parish to what
might prove to be wasted expense.

Once the final view of the DAC has been
certified, the parish can apply for its faculty,
and file a petition – the technical word for
the formal document which contains what
is really an application, which is what it will
be called where possible from here on. The
form is sent, with all the supporting papers
for which the form asks, to the Registry of
the diocese.  The papers are considered
there to make sure that they are complete,
and that they are sent to the Chancellor for
his decision only when either he can decide
the application immediately, or he can 
identify clearly what else he needs to know
before he decides the matter finally.

Applications quite often do not identify or
even reflect what the architect has specified
and then it is obvious that the architect had
not been involved in the presentation of the
document. It is helpful for the description of
the works to be in words which the architect
would use to encapsulate the project
(perhaps the ones he produced at the outset
for consultation purposes), because it
directs the Registry to the right issues, and
ensures that there is no doubt about which
of any conflicting descriptions elsewhere in
the papers is the accurate one. If the archi-
tect can agree with the parish that the
papers will pass through his hands on the
way to the Registry, then that will help to
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avoid this problem. If the DAC has
expressed concerns or suggested condi-
tions for the Court to consider, the inclusion
in the papers of a letter containing the archi-
tect’s views, including any indication of how
the conditions might be followed or the
concerns met, will help to prevent queries
and delays. In any event, a willingness to
explain things will help the passage of any
application in which questions arise. If
architects can develop an ability to ensure
that applications are clearly and completely
presented, they will serve their parishes
very well.

It has to be remembered that parishes
sometimes use other professionals – even
other architects – to carry out tasks in
connection with projects, and leave the
inspecting architect without any role other
than to confirm (in most dioceses) that he
does not object to the works. Obviously this
is most likely to happen when the relation-
ship between the parish and the inspecting
architect is unsatisfactory to one or other of
them, but it can happen because there is a
perception that there may be someone will-
ing to do things more cheaply. Any profes-
sional appointed as inspecting architect
should build the relationship so that the
parish will consult readily and promptly.
Often only the architect will notice that a
proposal which appears not to involve
architectural skills will actually have impli-
cations for the building as such, and the
earlier that comes to light the better.

The message is one of encouraging involve-
ment with both the building and the parish.
And this continues through the rest of the
process. Once the papers are with the
Court, there may still be queries to resolve,
however hard people have tried. And the
Chancellor may direct specific questions to
the applicants. If so, it often seems that
parishes and even their architects find it so
irritating that their responses are no clearer.
Even experienced Chancellors, however, are
laymen when it is a matter of construction
and architectural works, and the need for
clarity does not diminish as the issues
narrow. The best course is to assume
(rightly or wrongly) that further detail is
really needed, and to provide it promptly
and in terms that do not rely on knowledge
or expertise which the Chancellor may not
have. The amount of delay in a process is as

much affected by the speed and clarity of
response of the applicants as by that of the
decision-maker – a fact which is frequently
ignored when there are complaints about
the passage of time. Moreover, it is the
general experience of Registries that misun-
derstandings (which always cause delays)
are more often caused by ambiguities in the
paperwork delivered by the applicants than
by any lack of attention from the Court.

Once the Chancellor has granted a faculty,
the project is back in the hands of the
parish, and the architect’s rôle is little differ-
ent from what it is in secular work. But there
are a few areas of difference, all of which
require the architect to know what the
faculty itself says. The permission given is
usually very specific, and cross-refers to
specifications seen by the Chancellor.
Subject to commonsense exception, there-
fore, the parish does not have the right to
approve changes in the works as they
progress. There is no equivalent of the
building inspector where one is not other-
wise involved, and therefore it is up to the
architect to ensure that what he has
designed is built in accordance with the
terms of the faculty. The strict responsibility
is with the people who obtained the permis-
sion – usually the incumbent and the
churchwardens – but they are not often
expert enough to know what changes are
merely practical achievement of what has
been authorised, and what amount to
changes in the project or its effect on the
building. Therefore it is important not
merely to know that a faculty has been
obtained, but to see it and read it.

Faculties have time-limits for the work. If
these are to be exceeded, an approach
should be made to the Court for more time.
Old buildings often present new problems
once work starts, and solutions have to be
found. In such cases it is often possible to
obtain an amendment to the faculty to
permit the work to continue. The architect
can help by making, or arranging contact
with the Archdeacon to get his view. In
many cases a small change may be autho-
rised at Registry level, and if it is necessary
to go to the Chancellor there are processes
which will facilitate this. It is not acceptable
to take a casual view of any change,
however, and the Court has power to
penalise parishes and others who do not
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follow its directions and orders. The Court
will always act quickly in emergencies, but
it will not usually turn a blind eye to wilful
neglect to consult it. The Archdeacon is the
proper person to deal with these problems
at the first stage.

The contract with architects as supervising
officers for the works is a matter for the
parish and architect, although many dioce-
ses require the parish to proceed only on
the basis that the work is so supervised. At
the end of the works the parish has to file a
form stating that the work has been done in
accordance with the faculty, and by whom
and under whose supervision. It is as well
to ensure that when it is sent in that form is
correct.

SUMMARY

A good architect is a real benefit to a parish
and to its dealings with faculties, but both
parties have to recognise the need for real
cooperation to keep the relationship posi-
tive. Parishes are under serious financial
constraints in most cases, and that leads
them to try to avoid incurring architects’
fees. If they can be shown that the long-
term financial benefit of closer work with
their architect is real, then the whole
process will be easier for everyone.

To enable the detail of the process to be
managed, it is helpful for the architects to
know the process well, to see the docu-
ments, and to be aware of what holds up
the progress of an application. Regular
contact with local Archdeacons, DAC’s
Secretaries and members and the local
Registry will all make this easier, and more
pleasant. If all else fails, reading the Rules
could be useful, especially for insomniacs.

ANDREW JOHNSON
October 2001
Revised February 2004 
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AFTER THE CHURCHES NEEDS
SURVEY: FINDING CHURCH REPAIRS
IN THE 21st CENTURY

Paper presented to the Ecclesiastical
Architects’ and Surveyors’ Association
1 November 2001

Jeremy Eckstein

Background

The Heritage Lottery Fund and English
Heritage invited me to undertake an assess-
ment of the needs of listed places of
worship in use across the UK, as part of a
planned review of the delivery of grants to
the sector.  The assessment related to listed
places of worship only; unlisted churches
were not covered by this work.  The work
was intended to be broadly ecumenical in
its approach, covering all listed buildings
used as places of worship (to adopt the
phraseology used by the Chancellor of the
Exchequer when introducing his plan for a
reduced rate of VAT on repairs).

The new data which was gathered, related
principally to the most recent two-year
period, thus avoiding any distortions which
might have occurred as a result of Millen-
nium year work.  The study was carried out
during this past summer, and the report
was submitted at the end of September, so
the findings are very much up-to-date.  The
formal remit was to provide an assessment
of needs rather than a “snapshot” of esti-
mated expenditure at a given point in time,
but inevitably a “snapshot” is part of what

did emerge from the study; this enabled me
to address a sub-text of the formal brief,
which was to determine how well the esti-
mates provided by Geoffrey Claridge in his
1998 Churches Needs Survey had stood the
test of time.  It is a pleasure to be able to
report that they have done so very well
indeed, after making due allowance for
inflation over the intervening years.

Methodology

All sensible researchers get where they are
going by standing on the shoulders of those
who have gone before them – and then
reaching a little bit further.  In this instance,
I devised a working plan consisting of five
principal strands, which involved drawing
on previous research and adding to it; in
fact, bringing together pre-existing research
in the field proved to be a useful exercise in
itself.  The five principal strands were:

• Strand 1 Re-visiting the Churches
Needs Survey.  This involved further new
research - sending questionnaires to a
sample of some 50 (approx. 1 in 3) of the
churches surveyed by this study in the
mid-1990s.  The questionnaire sought to
determine: (i) the accuracy of the original
needs assessment; (ii) how much of the
work assessed as being necessary was
actually carried out; (iii) what work was
not carried out as recommended, and
why; (iv) the likelihood of outstanding
work being completed; and (v) details of
unplanned emergency work which was
not anticipated by the earlier assess-
ment.  The response rate to the question-
naire was good – around 64%.
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"There has been some important developments since this paper
was written. The joint English Heritage/Heritage Lottery Fund
"Repair Grants for Places of Worship in England" scheme
provides grants to listed buildings which are in regular use as a
place of worship on at least six days of the year. The "Listed
Places of Worship Grant Scheme" was introduced in 2001 and
now (since April 2004) offers a full refund of VAT paid on eligible
repairs to such buildings anywhere in the UK. However there is
no cause for complacency. Grants from the Heritage Lottery Fund
are under increasing pressure, the County Historic Churches
Trusts are fully stretched, and there is no indication that other
private charitable trusts are going to be willing or able to step in
and fill the gap."



• Strand 2 Analysing recent or
current applications to the HLF / EH Joint
Grant Scheme.  A sample of 50 was
drawn from a total of some 1,200 such
applications – making a sample of
approximately 1 in 25.

• Strand 3 Re-visiting the VAT & the
Church Survey, which I undertook on
behalf of the Churches Main Committee
in 2000.  This didn’t actually involve
further new research, but the responses
from some 800 churches to the earlier
survey were re-analysed and in 250
cases additional previously unrecorded
information was drawn from the original
questionnaires.

• Strand 4 Strands 1, 2 and 3 were
based on information provided by
churches carrying out repair work.
Strand 4 switched attention to the bodies
actually engaged in the funding process,
and involved altogether new work.
Questionnaires were sent to each of the
33 County Historic Churches Trusts in
England, and to a sample of more than
50 general grant-making trusts around
the country which included the built
heritage among their stated funding
objectives.  In each case the question-
naires sought information regarding: (i)
the number of churches to which grants
were made during the period; (ii) the
Trust’s funding priorities; (iii) details of
individual grants, including classification
and priority of the work and; (iv) other
known sources of funding.  Here too the
response rate was good - approximately
75% of the Historic Churches Trusts and
over 60% of the general grant-making
trusts. 

• Strand 5 This strand gathered
information from various bodies which
did not fit neatly into any of the four prin-
cipal strands of the research programme.
This included: � supplementary data
from the Church of England’s Research &
Statistics Unit; � data from Historic Scot-
land; � a special analysis by the Church
of Wales of its Fabric Repair Grants; �
correspondence with the representative
bodies of non-Christian denominations; �
data relating to grants made under the
Landfill Tax Credit Scheme.

The five strands of research should be seen
as distinct, parallel elements of the overall
investigation.  Taken on their own, each
gives an insight into the subject matter of
the review from its own particular perspec-
tive.  Taken together, they help to give a
composite picture of the needs and prob-
lems faced in meeting the repair and main-
tenance costs of listed places of worship in
use across the United Kingdom at the
present time.

Even “soft data” can frequently provide an
extremely useful background to statistically
more rigorous hard data.  Therefore respon-
dents to the questionnaires were encour-
aged to add their own anecdotal evidence
to the data they provided.  Much of this was
presented in the final report, where it
provided useful evidence from both sides of
the funding equation as to how churches’
repair needs were actually being met in
practice.

Findings – Churches’ Needs

In spite of the broad remit of the study, the
findings ultimately relate principally to the
needs of Anglican churches; very little infor-
mation was forthcoming in respect of
churches in Scotland, Wales and Northern
Ireland, and virtually nothing at all in
respect of non-Christian places of worship.
The latter omission is probably not a signifi-
cant issue.  Thus for example, as far as
Jewish places of worship are concerned,
there are believed to be only 31 listed build-
ings in the UK currently in use as syna-
gogues - 1 grade I, 13 grade II* and 17
grade II.

A summary of the report, complete with
tables, will shortly be available from the
HLF.  This summary therefore will be
restricted to giving a broad overview of the
findings with just a few key figures and
statistics.

The broad picture to emerge from the
research is one of relatively modest, but
none-the-less problematic, needs.  Thus for
example, the largest part of the total cost of
the repair needs identified in the original
Churches Needs Survey related to medium
term, deferrable and minor work; only 10%
related to urgent high level and other
urgent work.  Among the sample of

16



churches which were re-visited for this
latest study, fewer than half had been
assessed as requiring work which could be
classified as being “major and urgent” and
in a significant proportion of cases the work
in question was estimated to cost £5,000 or
less.  No more than one in six of the cases
reviewed had been assessed as being in
need of urgent major work estimated at
more than £25,000 while only one in 25
required urgent work estimated at more
than £40,000.

The further analysis of responses to the
VAT & the Church Survey showed broadly
the same pattern.  According to that survey,
between 60% and 70% of listed churches in
the UK had spent £10,000 or less on repairs
during the year.

Both these strands of the new study drew
attention to expenditure on maintenance,
which typically accounts for a significant
proportion of total expenditure on upkeep.
The cost of ongoing maintenance cannot be
ignored when assessing the needs of
churches; apart from anything else,
“today’s maintenance is tomorrow’s
repair”; modest expenditure now can
certainly save the need for more extensive
costly repairs at a later date.

It is a tribute to Geoffrey Claridge that with
few exceptions the assessment of needs
indicated by the Churches Needs Survey
has proved to be generally accurate,
although it should be said that where the
repairs had actually been carried out, the
cost often proved to be significantly higher
than estimated – and the difference was
more than simply a matter of inflation in
building costs.  However it must be a matter
of some concern that a significant propor-
tion of churches had not yet carried out
work which had been assessed by the
earlier survey as being urgent.  And in spite
of the generally low costs involved, as often
as not the principal reason given was lack of
money, especially when other unanticipated
urgent work had to take priority.

It is clear that financial problems are
endemic, to the extent that meeting even
the relatively modest cost of church repairs
is a serious problem for a large number of
parish communities.  The result is that all
too often congregations adopt a “knee

jerk”, reactive response to the fabric needs
of their churches, notwithstanding the
intention of Quinquennial Inspections that
they should allow a more considered pro-
active approach.  The concept of a “stitch in
time” approach to repairs may be fine in
theory, but is difficult to put into practice
when there are insufficient funds readily
available to undertake even essential 
immediate work.

Some of the individual comments add
flavour to these formal observations:

� “Changed priorities resulting from
unplanned emergency work inevitably led
to shortfalls in fundraising.”

� “All recommended work has been
deferred, as the money is needed for other
more urgent repairs.”

� “Work on guttering and downpipes was
not attended to, mainly because of unantici-
pated need for re-wiring, heating and light-
ing (£10,000) and redecoration (£8,000).”

� “There is little likelihood of major work
being done, as the church is having 
difficulty in meeting even its day-to-day
maintenance costs.”

� “The assessed recommended work was
not carried out because funds were 
tight and the fabric was not noticeably 
deteriorating; medium-term repairs are now
considered long-term.”

� “Necessary work on aisle roofs was done.
Funds were raised by the congregation.
Remaining work awaits further fund-raising
– delayed because of emergency work.  Crit-
ical jobs will take precedence; the interior
work will have lowest priority.”

� “Following massive water penetration,
work was carried out to repair / replace
sections of roof, at a total cost £12,000 – of
which £8,500 was raised locally.  Funding is
now a problem.  We are trying to complete
fundraising for a new hall, so efforts to
continue with repairs will have to cease
until that is done.  We will not re-start
fundraising for fabric repairs until 2002.”

� Following a major fundraising initiative
for urgent repairs: “The fundraising team
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was exhausted by the end of Phase II, and
were given five years to recuperate and
enjoy what they had achieved”.

� “None of the work was actually done –
not a rosy picture, but we do our best.”

� Some responses paint a particularly bleak
picture, typically: “The state of the church
has been discussed on a number of occa-
sions, and attempts made to secure funding
for modifications / repairs, but with limited
success.” Others show a perhaps naïve
faith in the future, in spite of the evidence of
the past, eg. “Main reason for postpone-
ment was lack of available funds.  The
intention is that this will be attended to in
the near future”.

� Self-help is a vital component in the
financial affairs of many parishes, eg. “Both
areas were redecorated at no cost – by
volunteers, using donated materials”;  “All
work completed according to assessment,
by volunteer workers with help of skilled
mason”. 

� The recommended timetable for repairs
was frequently an irrelevance: “All work
was generally carried out as funds became
available”.

One comment in this context deserves care-
ful note because it signals what is likely to
become a more widespread serious prob-
lem in the future: “Shortfall in fundraising,
as a result of an astronomic increase in
clergy costs.” The present state of diocesan
finance is beginning to cause real concern
in some parishes; a number of respondents
to the questionnaires raised the point that
diocesan support for repair schemes was
likely to come under increasing pressure in
coming years.  This may well mean that
churches will have to look elsewhere for
support for their building repair work in the
future.

The evidence has so far been reviewed in
terms of the needs of the broad mass of
mainly small parish churches, for the most
part struggling to find even the relatively
modest sums needed to fund small scale
repairs.  The new assessment also included
an analysis of a sample of recent applica-

tions submitted to the Joint Grant Scheme
by churches in England.  With a strong
concentration of project costs in the £25,000
- £50,000 range and an average of a little
over £105,000 these were in an altogether
bigger league than the churches surveyed
in the two other strands of the exercise.

Although the issues were on a larger scale,
the difficulty of financing necessary repairs
provided a common link between the two
groups.  On average, the grants sought by
the sampled applicants to the Joint Scheme
amounted to approximately 66% of the
corresponding total project costs; this left a
considerable gap to be funded from other
sources, and the applications were not
always clear about how this balance was
going to be raised.  Only around 60% of
applicants had given any answer to the
question “What do you hope to raise from
other sources?”  Even where additional
funding sources were stated, they did not
always include definite amounts of money,
and fewer still were able to report that the
funding had already been secured.  Clearly
as far as some applications were concerned,
the raising of money from other sources
was still very much an aspiration rather
than an expectation, let alone a secured
commitment at that stage of the application
process.

A number of applications made it clear that
the offer of contingent grants posed certain
problems.  Where grants from one funding
source were in some way dependent on the
amount of grant being received from
another source it was difficult to fix a start-
ing date or timetable for repair work.  The
difficulty was exacerbated by the length of
time some grant-making bodies took to
process applications.

Where additional funding sources were
mentioned by name, the two most common
sources by a wide margin were the Historic
Churches Preservation Trust and / or the
local Historic County Preservation Trust.
Together these accounted for almost half of
the specific mentions of other sources.

Most applicants were heavily dependent on
their own resources.  A number had
substantial sums (£10,000 or more) in their
Fabric Funds or other resources which they
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were going to put towards the cost of the
work, and had expectations (or at least
hopes) of raising the balance by further –
largely unspecified – fundraising efforts
within the community and involving the
community.  However, a small but articulate
number were honestly and realistically
pessimistic about the prospects of local
fundraising efforts, largely due to “appeal
fatigue”, as evidenced by the following
comments:

� From an application for a grant of 65%
towards the total cost of around £40,000 for
roof work and repairs to the tower of a
grade II* listed church to prevent further
deterioration and the collapse of the para-
pet: “This is largely a farming / retired
community with limited resources, badly
affected by the current agricultural crisis.
We have undertaken fundraising appeals for
other projects in the recent past.  Due to the
small size (~250 people) and the economic
status of the parish, it is simply not practica-
ble to have a constant stream of appeals.”
In these circumstances, it is not surprising
that the application gave little further infor-
mation about plans for meeting the shortfall
between the grant it was seeking and the
total cost of the project.

From an application for a grant of almost
£700,000 towards the total cost of over
£800,000 for major repairs to a grade II
listed church “to arrest its serious decay,
make it weatherproof and improve its exter-
nal appearance”:  “This is a poor parish in
an area of great social decline.  It is soon to
be designated an “Objective I” region by
the European Union.  Coal mining has now
ceased.  The village was solely dependent
on this industry.  There is high unemploy-
ment, social decay and considerable
poverty.  There is very little social and
cultural provision and a deteriorating envi-
ronment.  We have been fundraising since
1991 and local support, though good, is
largely exhausted.  Nationally, we have
approached 48 “most likely” organisations;
to date 32 rejections and one offer of £2,000
– we will continue this search”.

From an application for a grant of 70%
towards the total cost of some £50,000 for
essential work to a grade II listed church, to
prevent its eventual collapse, for the use of
the local community (the building is

presently closed because of the danger
from falling plaster):  “Our own fundraising
ability is limited by the fact that we are 
a small rural community in a sparsely 
populated area”. 

From an application for a grant of around
£4,000 (half the total cost) towards repairs
to the organ of a grade II* listed church:
“This is a small rural community of limited
means, deeply affected by the decline in
farming incomes, with attendant examples
of rural poverty and deprivation”.

The problems resulting from rural depriva-
tion / urban decline coupled with low or
declining populations is a common theme
in many applications.  Another common
theme is community benefit, for example
(from an application for a grant of £29,000
towards the total cost of £70,000 for the
installation of facilities in a grade II* listed
church to enable use of the building by chil-
dren, disabled and ethnic minority groups):
“At present the church remains shut for
most of the week.  It’s long term future
depends on a lively and growing congrega-
tion.  This project seeks to open up the
church to 7-day use, encouraging its
congregation to serve the community with
the whole of its facilities”.

The fact that community benefit is one of
the criteria used for assessing eligibility for
Joint Scheme grants raises other important
issues.  With grant-aid for repairs already
strictly limited, some potential applicants
were concerned that grants from heritage
sources were nevertheless being rationed
according to criteria which appeared to
have little to do with the merit or needs of
the case in terms of their architectural
heritage importance.

Findings – Provision of Grant-Aid

The findings in respect of the delivery of
grant-aid were based on surveys sent to the
County Historic Churches Trusts and to a
selection of other grant-making trusts.

Looking first at the County Historic Trusts,
they provided grant-aid to an average of 39
churches per Trust.  Assuming that this
average is representative of the whole body
of such Trusts, this implies that as a whole
they assisted some 1,300 churches during
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the period under review.  This is an impres-
sive number in absolute terms, and demon-
strates the vital role which the Trusts play in
providing much needed financial support
for repairs to listed churches.  However, it
represents a very small percentage (less
than 10%) of the total number of listed
places of worship in the country, indicating
the crucial need which exists for other
supplementary funding sources also to
provide support.

Overall, approximately 70% of the churches
supported by the Trusts were believed to be
listed grade I or II*, 22% were grade II and
8% were unlisted.  By comparison, it is esti-
mated that only approximately 50% of all
listed churches in England are grade I or II*.
This suggests that the County Trusts tend to
have a bias towards grant-aiding grade I /
II* churches above those with lesser grades,
which is only to be expected, since most of
them have strictly limited budgets.  Indeed,
turning the figures around, it is perhaps
surprising that as many as 30% of the
churches supported were only listed grade
II or even unlisted.

Where it was possible to classify the nature
of the work grant-aided, it was evident that
it was predominantly “high level” and
“fabric” work for both grade I / II* and
grade II churches.  The average grant-aid
was approximately £2,400 per church.
Some 50% of individual grants overall were
for £2,000 or less, with a small but signifi-
cant number of grants of up to £12,000 and
a very small number up to £20,000.

There was a strong tendency towards
higher value grants to grade I / II* churches
(average £2,700) compared to grants to
grade II churches (average £2,000). 

No single grant made by any of the County
Trusts responding to the survey was for
more than £20,000 and grants for more than
£6,000 were almost exclusively confined to
“High Level” and “Fabric” work.  Most
Trusts acknowledged experiencing greater
demand than they were able to meet, so
putting a ceiling on grants is a logical
means of spreading their available funds as
widely as possible.

Fewer than 3% by number of the almost
1,000 grants made to listed churches

recorded by the survey were for more than
£10,000.  Even allowing for the fact that the
actual total cost of the work would have
been significantly greater than the amount
of the grant, it is doubtful whether more
than a small minority of projects would
have reached the Joint Scheme’s present
lower limit of £10,000 – and the figure
would be even lower if reference was made
to whether or not the churches were in the
designated priority (Annex A) areas.  In this
respect, the data supports the evidence of
other Strands of this research, in terms of
the gulf which exists between those major
projects which receive support from the
Heritage Lottery Fund and the partner agen-
cies, and the more modest needs of the
majority of parish churches around the
country.

The County Trusts were also asked to
assess the urgency of the work which they
grant-aided.  It was estimated that 86%
were of “immediate” urgency (within 2
years) and 14% were of medium-term
urgency (2 – 5 years).  Again in view of the
financial circumstances of most County
Trusts, it is not surprising that they should
concentrate their efforts on supporting work
of immediate urgency.  However this rein-
forces the need for a sustainable approach
to funding longer-term repairs and mainte-
nance work.

Listed grade I and II* churches grant-aided
by the County Trusts are normally relatively
well-placed to seek further assistance from
parish and diocesan funds and from English
Heritage and / or the Heritage Lottery Fund.
However for grade II listed churches the
principal “other” source of funding is effec-
tively “self-help” – ie. local and congrega-
tional fundraising.

Many of the comments made by respon-
dents to this Strand of the study address the
attitudes of other funding bodies towards
the current structure of institutional funding
support for the built heritage, for example:

� “We cannot full-fund anything, as our
maximum grant is generally £5,000.  It
depends on the shortfall.  If other grant-aid
is inadequate, [we] will give applications as
much consideration as those which cannot
attract other funding at all.”
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� “We know what other grants have been
received or applied for, but not necessarily
whether they have been successful.  If there
has been no answer to an EH appeal we
would normally delay our own decision
until the result was known”. 

� “Grants sometimes have to be offered
before it is known who else is supporting
the project; if everyone waits for everyone
else, a much-needed project may never get
off the ground.”

� “Sometimes urgent work is held up until
the completion of critical work for which
funding cannot be found; for example, it is
not possible to do urgent plastering work
until completion of expensive re-wiring.”

� “All applicants receive equal considera-
tion regardless of other funding sources,
although other funding influences the level
of grant offered.  The aim of the Trust is to
fully support all historic churches and
chapels to the best of its financial ability.”

� “We expect churches to fundraise for
themselves, but we always assist appli-
cants.  This encourages work to be put in
hand soonest, to prevent further deteriora-
tion.  If fundraising takes too long, it
increases risk of disheartening caring
people and jeopardising fabric.”

� “On balance, we prefer to help churches
which have shown sufficient initiative to
help themselves.”

� “Trust tries to support as many applicants
as possible, in a small way, although where
a parish has a small electoral roll, or other
difficulty, it tries to be a little more gener-
ous.  In most cases, grant is offered before
the applicants seeks grants from elsewhere.
Joint Scheme eligibility is not often a
factor.”

� “The Trust is more interested in projects
in relation to the population served; listing
is a secondary consideration.”

The following three comments deserve
special attention:

� “The increasing Diocesan financial
demand on parishes is beginning to restrict
the funds and the willingness of parishes to

commission fabric repairs.  I do hope that
the government understands that, unless
there is a substantial increase in funding
support, many of our churches will fall into
disrepair.”

� “I do wish people would stop linking
social deprivation with urban contexts.
Rural deprivation is just as real, but often
goes unseen.  Parts of [the county] are EU
recognised areas of deprivation and grants
from the HLF when first introduced were
extremely welcome.  In many areas the
church building is, if not the last, one of the
few public buildings remaining in the
village.  The shop has closed, the post office
has closed, the pub has closed, the school
has closed, public transport is non-existent.
The opportunity via the HLF to improve
facilities within church buildings . . .
returned churches to the status of social
gathering places which . . . they were when
originally constructed many centuries ago.
With the rules of application changed, the
total lack of funding from other sources for
such improvements mean that these struc-
tures are used for a couple of hours a week
and this situation will ultimately call into
question their need and future.  If the
government is serious about regarding
historic churches as “jewels in the crown” –
many of which are ironically in rural areas –
it should lift its urban biased restrictions on
access to the HLF.”

� “We are in an area of rural deprivation.
Many churches in the county provide the
only community facilities in shrinking
villages with no other community halls.
Unlike some other areas, we are not in a
position to benefit from the Landfill Tax
Credit Scheme.”

It is pertinent to the second and third of the
above points, to note the comment in
Heritage Monitor 2000 that: “The distribu-
tion of listed Anglican churches is heavily
biased towards sparsely populated parts of
the country.  49% of the total and 61% of the
grade I churches are located in . . . regions
which contain only 26% of the population of
England”.

Turning to the evidence from selected
general grant-making trusts, although they
all included the built heritage among their
stated charitable objectives, it is evident
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that architectural merit was not always an
important issue when assessing applica-
tions for grants.  A number of the trusts
tend to apply eligibility criteria which
depend on definitions of need in a far
broader context.  This suggests that such
trusts are a particularly good potential
source of funding for churches which might
not meet strict eligibility criteria based on
purely architectural / heritage merit but
which are nevertheless worthy of support in
a broader community context.

Although the majority of cases studied did
not record the priority of the work grant-
aided, it is probably significant that the
large majority of those which did, assessed
the priority as being “necessary within the
next 2 years”.  This attitude towards appli-
cations for grant-aid has been noted else-
where in this study.  Limiting grants to
urgent cases is an understandable and rela-
tively straightforward means of rationing
finite resources; however it may well mean
turning a blind eye to modest maintenance
projects now, which could prevent the need
for far more extensive work being neces-
sary over the medium to longer term.

The distribution of grants made by general
trusts shows the typical pattern of a high
concentration at lower values.  However
there are more grants at higher values than
in the case of the grants made by the
County Historic Churches Trusts; some 27%
of grants awarded by the general trusts
were for sums in excess of £5,000
compared to just 15% of grants awarded by
the County Trusts.  None of the grants in
excess of £10,000 went to high level repairs,
and only one to fabric repairs.  This adds to
the impression of the general trusts as
being perhaps more ready than the County
Trusts to support work which has less to do
with structure and more to do with services
and facilities ie. for community use.

Here too, the general observations made by
the respondents are often particularly
revealing, for example:

� “The trust is not simply interested in
church buildings themselves.  Trustees
place great emphasis on the level of
community support, and the part the church
plays in the social and spiritual life of a
village.”

� “Trust will fund projects which are
supported by HLF / EH.  However it is also
willing to fund work which may not attract
funding from other sources where the need
is known.”

� “Trust is less concerned about architec-
tural merits of buildings, and more
concerned with their use as places of
worship and community resources.”

A number of the above comments clearly
point to the difference in priorities between
the County Historic Churches Trusts which
tend to be principally concerned with the
churches in terms of their architectural
heritage merit, and the general trusts and
foundations which tend to take a broader
view in terms of the use of church buildings
as community resources.

This section of the study also presented
details of the funding activities of specialist
bodies such as the Allchurches Trust, the
Historic Churches Preservation Trust and
Incorporated Church Building Society and
the Council for the Care of Churches.
However the detailed findings are beyond
the scope of this general overview.

The final evidence as regards the delivery of
grant-aid comes from Strand 5 of the survey
– namely a selection of ad hoc material
from a number of otherwise unrelated
sources.  Perhaps the most interesting
relates to the Landfill Tax Credit Scheme
regulated by Entrust, whose approved envi-
ronmental projects include (Object e) “the
maintenance, repair or restoration of a
building or other structure which is a place
of religious worship or of historic or archi-
tectural interest”. Support is not restricted
to listed buildings.  Although it might not be
an immediately obvious choice of funding
partner, a number of churches within the
designated catchment area of a landfill site
have been successful in the past in attract-
ing quite substantial amounts of funding
support through the scheme.  

At the present time the Scheme covers the
whole of the UK and potentially about
£120m is available for environmental
projects each year, although recent indica-
tions are that the Scheme may provide
fewer such opportunities in the future.
Since the Scheme was introduced in 1996,
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up to the present time, approximately 270
projects have been approved under the
building category, of which more than 200
relate to churches.  

Final costings are available for some 150 of
these projects, the total project cost of
which amounted to £1.932 million.  The
mean project cost was £12,500 and
although almost half were under £5,000, a
sizeable proportion (almost 30%) exceeded
£10,000.  At least three County Historic
Churches Trusts and one denominational
trust figured prominently among the envi-
ronmental bodies applying for grants, as
did a number of individual church trusts
and parish councils.

A comment from one particular respondent
in this ad hoc strand of the review deserves
particular mention as it encapsulates a
number of the points raised by other
respondents:

“The question of anticipated essential repair
work is a difficult one to answer because
the building is always in constant need of
repair and improvements, but the cost of
these works is mostly funded by members.
For example, the carpet in the main building
is threadbare in many places, and is in
urgent need of replacement; that will cost
£15,000.  A hall and staircases all need to be
refurbished, which will cost another
£10,000.  So I fear that the list can never be
finite.  The main problem with the building
is that superficially it looks quite beautiful,
but it was built in 1878 when construction
was fairly unsophisticated – for example,
we had no damp course in the building – so
things are always likely to go wrong.  More-
over, I fear that previous managements
spent virtually no money on the structure,
hence deterioration became compounded
and very costly when we could wait no
longer.”

The final sentence in the above comment is
a further acknowledgment of the impor-
tance and ultimate cost-effectiveness of
timely intervention before minor problems
become major ones. 

Assessing Global Needs

The Churches Needs Survey assessed
the total cost of major repairs to listed

Church of England churches as being in the
region of £90 million per annum at 1998
prices.  Allowing for inflation in building
costs, the figure would probably be in the
region of between £105 - £110 million at
current prices.  The different Strands of this
latest survey suggest figures of between
£80 million and £113 million; combining the
results yields an estimate of around £100
million per annum at current prices.  Reli-
able extrapolations for Scotland, Wales and
Northern Ireland are unfortunately not avail-
able.

In the context of global need, it is relevant
to note that according to the latest available
figures, the Heritage Lottery Fund alone has
so far awarded grants totaling some £75
million to listed places of worship in
England, with a further £20 million in Scot-
land, £11 million in Wales and £12 million in
Northern Ireland – making a total of some
£118 million across the UK as a whole.

VAT

The situation vis-à-vis VAT in all of this is
somewhat problematic.  None of the figures
make allowance for the possible impact of
the recently announced reduction in VAT to
5% on repairs to listed places of worship.  In
theory, the reduction should result in a
corresponding reduction in repair costs.
However it is unlikely that churches will feel
anything like the full benefit of this reduc-
tion in practice because: (i) typically, much
small scale repair work is carried out by
contractors who are not registered for VAT
in the first place; and (ii) it may be expected
that a number of those contractors who are
registered, will take the opportunity of
increasing their underlying charges.

In any event, since the plan is that VAT will
continue to be charged at the full standard
rate, with eligible bodies subsequently
being allowed to claim an appropriate
refund on completion of the work, this
could result in serious cash flow problems
until the application for a refund was duly
processed.  On balance, it would therefore
be unwise to posit any reduction in need on
the basis of a theoretical saving in VAT.

Other General Observations

By and large, it has to be said that the
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balance between financial need and funding
opportunities appears to be working
reasonably well.  However there are a
number of issues which it might be as well
to keep under review at the present time.
The principal of these are outlined in the
paragraphs below.

Priority Areas. There is no argument with
the need for some system of rationing to
allocate finite grant resources, but there is
considerable “grass roots” discontent at the
manner in which Priority Areas have been
designated as a means of achieving the
desired result.  The concern is that the Prior-
ity Areas almost exclusively represent areas
of urban deprivation, and effectively fail to
recognise the concept of rural deprivation.
This seems at odds with the Joint Scheme’s
stated objective regarding wider community
benefit.  It is also difficult to reconcile with
the fact that a disproportionate number of
grade I and II* listed churches are in rural
(frequently deprived) areas.

Size of Grant-Aided Projects.  In terms
of the size of projects (as measured by the
cost) the profile of “typical” projects grant-
aided by the Heritage Lottery Fund in
conjunction with English Heritage, Historic
Scotland or Cadw is significantly different
from that of the projects undertaken by the
large number of places of worship without
the benefit of such grants.  It seems quite
proper to ration finite agency grant
resources by reserving them for the finest
“jewels in the crown”.  However when
assessing the needs of listed places of
worship as a whole, it is important not to
lose sight of the very large proportion of
churches undertaking work at the lowest
end of the spectrum which, even so, is
beyond their immediate financial resources.

Reviewing the evidence in general terms, it
is apparent that low-cost repair projects
generally fare well because the bulk of the
cost of the work is readily met by grants
from trusts, foundations and other sources.
Equally, the more expensive repair projects
are frequently able to apply for grant-aid
from English Heritage.  The projects that
frequently have most difficulty in financing
the work are those that fall in the middle
range in terms of the costs involved.  On the
one hand they are too large to benefit

proportionately well from the smaller grant-
making trusts, and on the other hand they
are often too small to warrant attention
from the larger grant-making agencies.
A “fast-track” low value grant-aid
programme to supplement the present
predominantly “heavyweight” grants would
undoubtedly be well received.

Timely Intervention.  Inevitably with old
buildings in daily use, even with regular
Quinquennial Inspection Reports, unex-
pected repairs will frequently play havoc
with the most carefully planned work
programmes.  There is a strong body of
evidence to suggest that this is indeed
happening, and that this is resulting in the
deferral of planned urgent repairs.  Even
with no intervening events to throw their
budgets off track, many churches nonethe-
less find it difficult to meet the cost of
repairs agreed as part of a 5-year rolling
programme.

Matched Funding. This is becoming an
increasingly difficult area.  Many congrega-
tions are facing “donation fatigue”.  The
problem is especially bad in rural areas with
dwindling (and ageing) populations and
declining economic activity.  It is likely to
become worse as diocesan finances come
under increasing pressure for a variety of
reasons, as is happening at present.

Repairs vs. Maintenance.  It tends to be
easier to attract grants for high profile
repair work than for routine maintenance
work, yet the fact remains that a significant
proportion of the work necessary to keep a
church in sound condition and open for
community use, comes under the heading
of “maintenance” rather than “repair”.

In conclusion, it is easy to complain about
inadequate levels of funding for repairs to
churches.  However on the evidence of this
survey, the funding agencies and private
trusts are not doing a bad job, considering
that the budgets for government spending
departments are carefully controlled by the
Treasury, so that more money for one
inevitably means less for another, in a “zero
sum” game.  All things considered, there
are grounds for optimism that the listed
places of worship which are rightly
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regarded as among the “jewels in the
crown” of our built heritage, will continue
to be enjoyed by future generations as
architectural treasures, at the same time as
playing a central role in the lives of the
communities they serve.  

That said, funding sources are being
squeezed, while the repair needs of
churches are continuing to increase, so
there is certainly no room for complacency.

©  Jeremy Eckstein, November 2001
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Introduction

Landscape is complex. The processes which
shape it have reached virtual stability in
many areas, yet in others they proceed with
vigour. For all our human sophistication we
still seem oddly unable to tell the difference
and we still build on flood plains, on unsta-
ble hillslopes, and on the banks of rivers
and coasts. Our church builders were no
exception, indeed they had to build where
people lived, and so we inherit many sites
which are now threatened.

In this paper we will look at some of the
processes by which cliffs and slopes
regress, to the detriment of settlements on
or near them. We will examine cliff regres-
sion by marine and river erosion, by land-
slipping and block sliding and by subaerial
erosion, and how this has affected churches
and churchyards by reference to some case
histories. There is a distinction between
erosion and weathering. Erosion is the
physical removal and deposition elsewhere
of material. Weathering is the alteration
insitu of material by the combined action of
pressure relief, percolating water and oxida-
tion. Weathering is a very slow process and
has already happened by the time we take
an interest. It is erosion we are concerned
with here.

Cliffs are transient features. They occur
most commonly by incision into high
ground by marine or river erosion. They are
kept fresh by continued relatively rapid
erosion, but if protected from erosion they
will begin to degrade subaerially. Landslip-
ping may accompany or overtake either
process under certain ground conditions.

Subaerial Regression

Under the influence of weather small frag-
ments spall continually from the face and

collect at the foot of the cliff. As the process
continues the height of the talus slope
increases so protecting more and more of
the face. At the same time the upper part of
the cliff continues to recede, until it eventu-
ally reaches a stable angle, at which it is
able to support a protective cover of grass.
This is shown diagramatically in Fig. 1. Note
the differing depths to rock beneath each
part of the slope. The final landform is most
clearly seen in the dry coombes of the
chalk. The full cycle is very slow, and may
take a thousand years or so to complete,
but in some rock types, e.g. the chalk, it
proceeds at a visible pace, and is a particu-
lar problem in railway and road cuttings.
More resistant rocks, such as sandstones,
react much more slowly. This is in fact
Nature’s default program where regression
is not overtaken by a more rapid process.

1. Long-term cliff regression

Marine And River Erosion

Active erosion at the foot of a slope under-
mines the face and results in repeated
toppling failure of blocks of rock or soil,
which often detach on pre-existing jointing
planes. On impact these break up and are
washed away in turn. Marine erosion is a
serious problem for instance on the York-
shire coast south of Bridlington, and the
Norfolk coast. Whole villages have disap-
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peared in the course of a few centuries, and
there has been a recent acceleration in the
action brought about, it is suggested, by
recent climatic changes which have resulted
in higher winds and waves. This mecha-
nism is shown in Fig 2.

2. Cliff regression
by marine  (or river) erosion

River erosion is part of a normal natural
cycle of downstream migration of mean-
ders, seen in Fig 3. Currents develop a
spiralling trajectory on bends, resulting in
increased erosion on the outside, and depo-
sition on the inside, of the bend. Probably
95% of erosion takes place during the 5% of
the year that the river is in spate, since the
damage is actually done by the abrasion
from suspended solids, and the higher the
velocity, the greater the carrying power of
the water and the larger diameter the parti-
cles which can be carried.

Landslipping

Clay-based rocks, known as mudrocks, such
as shales and mudstones and hard overcon-
solidated clays like the Lias, Oxford, Gault
and London Clays, will behave as weak 

3. River currents and meanders

rocks under rapid erosion or the construc-
tion of a steep-faced cutting, standing at
fairly steep angles for a limited period.
Stress patterns soon develop behind the
face, acting on a critical curved plane at
depth, which suffers slow stress-softening
and reduction in shear strength until a deep
circular slip plane develops and fails, Fig 4.

4. Cliff regression by landslipping
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This has historically taken in the order of
100 to 150 years for many railway cuttings
in the London Clay, probably less in steeper
cliffs produced by marine or river erosion,
where stresses may be higher.

5. A landslip

A landslip is by definition the gravitational
movement of a body of soil or rock, from an
unstable, towards a stable position, Fig 5.
Once it reaches a stable position, it will
stop. Movement is achieved by shearing on
a basal plane, usually curved, and known as
the slip plane. The shear strength on the
slip plane is permanently reduced to a
residual value by reorientation of the clay
particles, and this creates a permanent
plane of weakness in the ground. Fossil slip
planes may be found by excavation
centuries after movement, as polished and
striated surfaces.

6. Regressive landslip

The stability of a slip is calculated as the
ratio between disturbing and restoring
forces, computed on a succession of vertical
slices drawn throughout the length of the
slip. Calculations show for most slip config-

urations a “neutral point” on the slip plane
(Fig 5), above which disturbing forced domi-
nate, and below which restoring forces
dominate. This is a vital concept in predict-
ing the response to loading or unloading a
slope, or stabilising a slip, since load added
above the neutral point will destabilise a
slip, whereas that added below it will tend
to stabilise it, and vice versa with unloading
by excavation.

If a slip occurs at the foot of a long slope, its
movement may be sufficient to undermine
the next section upslope, and so a reverse
domino effect of regressive landslipping
extends upwards to affect the entire slope
(Fig 6). Such a slope achieves final stability
by a process of repeated interaction and
adjustment between slip units, and is
described as a residual slope. Residual
slopes are characterised by hummocky and
terraced topography (not to be confused
with strip lynchets), and by a mantle of
disturbed and often backtilted clay strata,
separated by multiple curved slip planes all
joining tangentially a master basal slip
plane, roughly parallel with the slope at a
typical depth of some 2 to 5m. Many resid-
ual slopes have not entirely reached stabil-
ity, and may be subject to occasional or
seasonal movement of a few millimetres.
Their stability is generally very fragile and
easily upset by injudicious excavation or
earthfilling. Such slopes are widespread on
the main slopes of the Cotswolds, and else-
where where thick clays outcrop in slopes.

Sands and other granular soils behave quite
differently. Their slope stability is governed
by their angle of internal shearing resis-
tance, loosely equated with angle of repose.
The slope is completely stable until this
angle is reached, but once exceeded, only
that sand above the critical angle becomes
unstable, and sloughs off the slope. It is
therefore much safer to build close to the
edge of a slope in sand, than in clay.

Landslipping may work simultaneously with
marine or river erosion, such that bodies of
soil are detached from a cliff, to be washed
away by the sea, so undermining and desta-
bilising the next block. This is also an
important mechanism in valley develop-
ment, where rivers cut away the toes to
landslips in the valley sides, which move
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either periodically or gradually. Many of the
deeper Cotswold valleys in the Stroud area
have been formed in this way, and many of
the large residual slopes still show relatively
monolithic ongoing creep movement on the
basal slip plane, of about 1 mm/year, with
whole communities being blissfully
unaware of their downwardly mobile status.

Fig 4 shows a cliff in mudrock which has
been protected from marine erosion by an
apron above high tide level, which suffers
massive slip failure as the result of long-
term stress-path softening. On the south
coast of the Isle of Wight, Lyme Regis is
built on a south-facing slope of Lower Lias
Clay, which is failing gradually with
progressive softening. Many more cases
could be cited.

Block Sliding

A  special case of landslipping which is very
common on the Kent coast about Folke-
stone Warren, and the Dorset/Hampshire
coast east of Christchurch, is block sliding
of a large thickness of otherwise competent
strata, on an underlying bed of clay or
shale, after becoming detached from their
hinterland by huge longitudinal fissures.
This is illustrated in Fig 7.

7. Cliff regression by block sliding
failure on weak layer

At Folkestone a large thickness of chalk
founders on the underlying Gault Clay,

which is exposed only at the base of the
cliff. It is thick enough however to develop a
sufficiently circular slip plane to produce
considerable backtilting. At Barton and
Highcliffe near Christchurch large blocks of
the thick sandy Barton Sands founder and
slide forward on the Barton Clays.

A Few Case Histories

The writer has been involved in three cases
of churchyards threatened by river erosion,
at Newnham-on-Severn, Ashford Bowdler,
and Bromfield, and one of a churchyard and
church building damaged by a landslip, at
Churchdown.

In 1981 the Diocese of Gloucester was
investigating a site for a possible new
vicarage adjacent to St Peters, Newn-
ham-on-Severn. This adjoined the church-
yard which, at an elevation of 30m OD,
stands some 25m above the outside of a
slight bend in the tidal River Severn which
forms its eastern boundary, immediately
downstream of a promontory, The Nab. The
bank consists of a 25m high near-vertical
cliff of Mercia Mudstone (Keuper Marl),
which is known to be undergoing erosion
from the river. In fact it was stated that from
time to time some of the older inhabitants
of the churchyard would come to light and
eventually plunge into the river far below.

8. Newnham-on-Severn - Upstream section
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9. Newnham-on-Severn - Mid-site section

10. Newnham-on-Severn
- Downstream section

Three cross sections of the bank were
sketched, shown in Figs 8, 9 and 10. The
upstream section 8, shows an actively
spalling face at 85-90°, with overhang at the
top, above a 25° beach shelf below. The
midstream section at Fig 9, showed a 60-70°
face, above an even smaller beach. Both
face and beach are in undisturbed marl,
kept clean by river erosion. Both sections
exhibit active regression, but apparently not
by undermining by river erosion. The cliff
face is actually being degraded by subaerial
action, and the fallen debris carried away on

each tide so as to prevent the build-up of a
protective apron, thus exposing the full
height of the cliff to the weather. The down-
stream section 10, shows a more mature
and protected profile, with an undercliff
with backtilted strata indicating rotational
slipping, below a large talus slope at about
40°, which is stabilised by dense woodland.
Above this only a small bare near-vertical
cliff shows. Immediately downstream a
house stands on the undercliff, suggesting
that this feature is of some age and stability.
This undercliff protects the ground beneath
the church itself.

It proved very difficult to deduce the rate of
erosion from old maps, the older, pre-
Ordnance Survey maps being of insufficient
accuracy, and the Ordnance Survey maps
showing no evidence of resurvey between
the first and then current editions. From
what evidence could tentatively be pieced
together, including verbal reports of very
clear regression, it seemed possible that the
edge of the cliff could just about reach the
proposed vicarage in about 200 years’ time,
although the occupants would obviously
become uncomfortable long before the
house was at actual risk of collapse.

11. St. Andrews, Ashford Bowdler

St Andrew’s Church, Ashford Bowdler,
lies a few miles southeast of Ludlow (Fig
11). It stands on the outside of a sweeping
bend in the River Teme (Fig 12), which
flows over a horizontally bedded rocky bed
some 6m below (Fig 13). In recent winters
the river has risen as much as 6m. Over the
centuries the crest of the river bank
approached closer to the east end of the
church, and in 1906, while underpinning
work was in progress, the chancel 
disappeared one night into the river. It was 
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12. St Andrews, Ashford Bowdler (1 : 2500 OS Plan)



13. St. Andrews - section of retaining wall

rebuilt shorter, and now terminates 1m
short of the edge, which is protected by a
relatively flimsy series of blockwork walls. A
gully at the upstream end of these exposes
their construction, which is little more than
a revetment to keep the weather out (Fig
13). This is built off a mass concrete river
training wall of about 1.5x1.5m section
externally, but of unknown internal configu-
ration, resting on hard siltstone. The upper-
most metre or so of ground exposed in the
gully is river terrace gravels, the remainder
of the bank very stiff and hard red marls of
the Ledbury Beds, of Devonian age. These
grade down into mudstones and siltstones,
including the hard and resistant siltstones
of the river bed. A year or so previously a
section of the churchyard some 10m or so
downstream of the church, had slumped
downward about 0.5m, evidently a small
and localised slip of the river cliff (Fig 14).
Likewise there were reports of occasional
migration of grave contents to the river.

14. St. Andrews - Plan of Church,
river bank and slip

The church fabric, due for some mainte-
nance work identified under quinquennial
inspection, was virtually undamaged by any
movement, except that a number of small
vertical cracks were visible internally about
the chancel. These were monitored care-
fully, with no convincing signs of opening,
until after the exceptionally high river flood
levels of 2000/2001 when they appeared to
be widening. Inspection of the retaining
wall and comparison with previous
measurements showed cracks opening up
which suggested the wall was pushing out
laterally from the top. This was interpreted
as probably indicating a gradual swelling of
the red marls following inundation, a
process which could continue to the point at
which shear strength would be so impaired
that failure in the form of a landslip could
ensue (as shown in Fig. 4). With the build-
ing surcharging the edge of a 6m vertical
slope, failure would not be gradual, and
probably no warning would occur, so it was
decided to seek early remedial measures.
With limited funding, and extremely limited
access, it was decided not to attempt to
rebuild the wall as a proper retaining struc-
ture. To begin with this would have
required an appraisal of the dimensions and
stability of the river training wall off which it
would have to be built, quite apart from
supporting the chancel during the work.
Instead it was decided to encase the exist-
ing wall in a new reinforced concrete shell,
which would be tied back into solid red marl
beneath the church by rock anchors, and
extending far enough up and down stream
to prevent scour at the ends (Fig 15). This
would place minimal reliance on the mass
concrete training wall, which would serve
as little more than a working platform. That
work was due to start at the time of writing.

15. St. Andrews - section of proposed works
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16. St Marys, Bromfield (1 : 2500 OS Plan)



A similar distance upstream of Ludlow, St
Mary’s Church, Bromfield, lies about
10m above the outside of a sharp left-hand
bend in the River Onny, some 300m
upstream of its confluence with the Teme
(Fig 16). The bank is a very steep densely
wooded slope, standing at about 45°, in
dense fluvioglacial gravels over the Ledbury
Beds which are probably below river bed
level. The opposite bank of the river is low-
lying alluvial land about 1.5m above river
(summer) level, with an actively accreting
gravel bank at the water’s edge.

17. St Marys, Bromfield - Plan showing slip

A small slip had occurred a few years ago,
below the point closest to the corner of the
boiler house, the nearest part of the church
building, some 4m back from the edge (Fig
17). This had been stabilised by tipping a
potato loader full of miscellaneous stone,
concrete and brick rubble into the river bed
at the toe of the slip, then building up a soil
replacement from that. This has so far been
very effective, and has even diverted the
flow of the river current across to the oppo-
site bank, so taking pressure off a steep
bluff immediately downstream of the slip.
On careful inspection it was found that the
slip had occurred immediately below the
outfall of a stormwater drain emanating

from some unknown part of the church
buildings, and discharging wild at the top of
the bank. This had been piped, but the
connection had pulled away, and this may
have been more to blame for the actual slip
than the river erosion.

Inspection of the river bank made at low
water revealed an intact concrete-filled
sandbag wall around the full sweep of the
bend in the river, terminating just upstream
of the slip. This site was recommended for
watching brief only, since the dense gravel
river bank should remain stable right to its
edge, and the sandbag wall appeared to be
doing its job.

18. St Bartholomews, Churchdown
- Section through mound

St Bartholomew’s Church and church-
yard, at Churchdown, between Gloucester
and Cheltenham, stand atop a 5m thick pre-
Christian man-made mound of clay, on the
summit of Chosen Hill. A steep-sided outlier
from the Cotswold escarpment, the hill
consists of Lower Lias Clay in its lower part,
overlain by the Dyrham Silt, with a very thin
capping of Marlstone Rock Bed, a weak
ferruginous limestone (Fig 18). Whilst the
lower slopes in the Lower Lias Clay are
extensively landslipped, though not
currently active, the Dyrham Silt is dense
and stable, and boreholes have shown
generally horizontal bedding. The southeast
corner of the church and the churchyard,
however, overlie an ancient deep-seated
circular landslip originating in the Lower
Lias Clay, which has lowered and backtilted
the Dyrham Silt and Marlstone Rock Bed
beneath that corner of the site ( Fig 19 ). It
appears to have been stable for centuries,
until recent years when it has shown a
tendency to jerk suddenly downward by a
few millimetres at the end of each hot dry
summer. (This is superimposed on cyclic
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seasonal swelling and shrinking move-
ments induced by the large trees about the
site, and a tendency to downslope move-
ment brought about by the decay of an
ancient drystone girdle retaining wall
around the church.)

19. St Bartholomews, Churchdown
- Section through southeast quadrant

After some investigation it was concluded
that the slip, although essentially stable,
now supports a large number of small trees
and a forest of shrubs on its lower slope, at
about the neutral point of the slip ( Fig 20). 

20. St Bartholomews, Churchdown
Simplified sketch section showing 

mechanism of seasonal movement

In a dry summer these will cause shrinkage
fissures to open up, which will effectively
detach the toe from the upper part of the
slip. The latter thereupon becomes unsta-
ble, and inches forward to reciose the
tension cracks, whereupon stability is
restored. This will be dealt with by removal
of the vegetation followed by ongoing
monitoring. The investigation is otherwise
still under way.

Man-Made Erosion

Playne, in Witchell (1868) describes an inter-
esting case of man-made erosion causing

reactivation of a dormant landslip at
Amberley, GIos. During the construction
of the Stonehouse - Nailsworth railway line
in the winter of 1866-7, a 6m deep cutting
was excavated along the base of the valley
slope, through the 40m wide toe of a large
dormant landslip. This is a transgressive
mudslide emanating from the Fullers Earth
Clay which outcrops just below the crest of
the valley side at Amberley, and runs right
down the 120m high valley side. A major
regressive landslip ensued which demol-
ished several houses, and stopped within
Amberley churchyard, where it was
stabilised by reaching the limestones of
Minchinhampton Common. Landslip activ-
ity resulting from injudicious excavation,
particularly on such residual slopes, is very
common, but usually with less dramatic
consequences.

Conclusions

Natural erosional processes are still active
in many situations, which can spell a limited
life for settlements on or near them.

Simple protection from marine or river
erosion is often not sufficient alone to
promote long-term stability, since the land-
forms left by such erosion may in them-
selves have a limited life, and may need
secondary works to ensure the long-term
stability of the adjacent ground.

Alternatively protection measures should be
put in hand far enough ahead of reaching a
critical point, to give space for the natural
longer-term processes to act and reach
stability without impinging on the protected
site.
A thorough understanding of all processes
of ground instability and change is neces-
sary to plan such works effectively.
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Introduction

Over the past decade, the subject of build-
ing environment has become increasingly
prominent in the conservation of wall paint-
ings. The aim of this paper, originally
presented to the EASA summer conference
2004, is to look at how environmental condi-
tions cause deterioration, how these condi-
tions can be investigated, and what meth-
ods can be used for their control. This is
very much an overview, as each of the
areas addressed is the subject of a large
body of research in its own right. However,
it is hoped that by drawing the various
elements together, this will help with the
co-operation between the conservator and
the architect or surveyor, which is essential
for any successful conservation
programme. 

The history of conservation of wall paint-
ings has been one of the treatment of
damage rather than its prevention and even
today much of the training in conservation
is concentrated on how to repair damaged
objects. The prevention of deterioration is
often regarded as being of secondary
importance. However, unless conservators

and other building professionals, have a
clear understanding of how an object deteri-
orates and how this can be prevented,
successful long term conservation is rarely
possible. 

One of the most significant elements in the
deterioration of a wall painting is the envi-
ronment in which it is situated. Unlike many
other historic objects, which, when environ-
mental conditions are unsuitable, can be
moved to a more benign location, wall
paintings are generally immovable. Indeed
a wall painting is merely the inner skin of
the building and so any problem with the
deterioration of a wall painting is in fact 
a problem with the deterioration of the
building itself. 

Moisture types

Next to mechanical damage caused by man,
moisture, in both its liquid and vapour
states, is the most significant mechanism
for deterioration in wall paintings. 

Although there are numerous types of dete-
rioration associated with moisture, the most
significant four are 1) cycles of salt dissolu-
tion and movement, 2) the growth of micro-
biological organisms, 3) dimensional
change in original or added materials, and
4) the movement and deposition of dirt and
other materials.

Moisture related deterioration tends to be
referred to with the all encompassing term
‘damp’ and this is the beginning of the
problem. Unless the specific source of
moisture is identified and the type of
damage defined, there is little chance that it
can be efficiently controlled. Therefore, it is
the problem of separating damage caused
by liquid water and that associated with
water vapour that will first be addressed. 

Liquid water

Generally, liquid water problems are those
that effect the integrity of the building enve-
lope, and allow rain water or ground water
to enter the structure either through pene-
tration, infiltration or capillary rise. Damage
associated with liquid water movement is
probably the most significant environ-
mental cause of critical damage to wall 
paintings.i
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Most liquid water problems stem from a
failure in either building design or its main-
tenance, with the result that rainwater is not
successfully removed from the structure. In
its simplest form this relates to damage to
the envelope itself, generally the roofs,
walls, windows and doors. Following from
this there is the failure of the rainwater
disposal system, both the rainwater goods
and the drainage system, which takes the
water away from the building once it has
reached ground level. If deterioration to a
wall painting is taking place as a result of
water penetration through a damaged roof,
before contemplating the treatment of the
painting, the roof should be repaired. 

In some cases identifying the source of
moisture by examining the nature and
distribution of the damage to the building
(or wall paintings), is relatively straight
forward. The evenly distributed zone of
evaporation on the internal and external
walls, for instance, often points to capillary
rise of ground water (rising damp), and
isolated area of deterioration at the top of
the wall often indicate damaged rainwater
goods. (Plate 1)

However, there are many cases where the
symptoms of damage are less than clear,
and identifying the moisture source is not
straight forward. It is often particularly diffi-
cult to tell whether a problem is active or
historic, especially in cases where a build-
ing has undergone some level of repair in
recent years, but the effect on the moisture
conditions is unclear. It is in this type of
case where a detailed study of the condi-
tions and moisture routes can prove
extremely useful. Failure to properly iden-
tify the moisture source can, at best, lead to
inefficient remedial treatment and can, at
worst, lead to treatment which exacerbates
the damage.

For similar reasons it is essential that the
methods of control are fully understood and
are used in the right circumstances.
Although most repair techniques are used
correctly, there are some notable excep-
tions. A typical example is the ‘French
Drain’, which is commonly inserted to dry
out ‘damp’ walls in churches. In a case
where there is horizontal transfer of liquid
water into the side of the wall, the insertion
of a gravel filled trench may well reduce the
volume of water reaching the wall.
However, within the gravel, the relative
humidity will often remain at or near satura-
tion point and so little or no evaporation
can take place from the wall. Therefore, the
level of drying will actually be very low.
This also assumes that the French Drain is
correctly maintained. In fact, in many cases,
maintenance is limited and the trench
swiftly fills with organic matter and earth. 

In other words, while a system such as a
French Drain can be relatively efficient at a
specific task, (if well maintained) it is often
used in an attempt to control a situation for
which it is not designed.ii

Water Vapour

Deterioration associated with microclimate
and water vapour is more difficult to iden-
tify, and it is for this reason that it is often
overlooked or misunderstood. Unlike liquid
water activity where deterioration can
happen extremely quickly, damage associ-
ated with water vapour tends to occur more
slowly and, as a result, it is often left
untreated until the situation becomes very
serious. 

1. Detail of the 19th century wall paintings in 
St Thomas’ Church, Douglas, Isle of Man, 

showing damage characteristic of rainwater
penetration (in this case resulting from 

damaged rainwater goods).



Types of deterioration

In broad terms there are two sources of
microclimatic moisture which are of
concern to us in historic buildings, hygro-
scopicity (the adsorption of water vapour)
and condensation. As we saw earlier, these
sources of moisture cause damage to wall
paintings and sculpture in three main ways,
firstly by activating cycles of salt dissolution
and crystallisation, secondly by encourag-
ing microbiological biodeterioration and
thirdly by causing dimensional change in
the original and added materials. 

Salt activity

The first of these, salt activity,  is probably
the most damaging for wall paintings and
architectural carving. (Plate 2.) The basic
mechanism of salt deterioration is widely
understood; hygroscopic salts have a partic-
ular equilibrium relative humidity (the level
of moisture at which they change from their
solid state to solution). If the relative humid-
ity rises above this, the salt will go into
solution and, as a result of osmosis, it will
move through the porous structure of the
building material. When the relative humid-

ity drops below the level of equilibrium, the
salt will crystallise, and as the salt crystals
are physically larger than the ions in the
solution, this will usually cause the disrup-
tion of the pore in which it has crystallised.
While a single disrupted pore is inconse-
quential, when this happens in millions of
pores many times every hour, the cumula-
tive effect can be dramatic. 

The difficulty with controlling this type of
deterioration is that in historic buildings we
tend to have very little information about
the salt mixtures involved. While general
ion analysis is fairly simple, the type of
detailed analysis needed to characterise the
actual salt species and mixtures present, is
both complex and expensive. Added to this,
recent research has shown that the equilib-
rium relative humidity levels of salt
mixtures cannot be simply calculated based
on an approximation of the salts present.iii

To further complicate matters, salt concen-
trations and mixtures vary considerably
from area to area, and so creating a model
of how an historic building will respond to a
specific RH is virtually impossible. 

Microbiological growth 

Microbiological growth also presents diffi-
culties with identification and control. The
main deterioration mechanisms associated
with biodeterioration of this type are the
physical disruption caused by the micro-
organism as it colonises an area of material
and the chemical damage resulting from the
by-products of its lifecycle. 

Typical of the damage which occurs in
porous building materials, is that caused by
certain fungi, the mycelium of which, can
bore more that 10mm into lime plaster or
limestone and which produce a wide range
of acids deleterious to historic building
materials.iv

Like salts, one of the principles in efficiently
controlling microbiological deterioration is
accurate identification,  so that the life
cycles can be understood and measures can
be implemented that will disrupt them,
without causing damage to other materials. 

Dimensional change 

Dimensional change can occur in many
materials, but in this context, the most rele-
vant objects are paintings on wood. Wood
can respond to changes in humidity by an
expansion and contraction of the cellular
structure. 
(Plate 3)

A painted wooden structure is a composite
of layers of different materials with varying
levels of dimensional response to changes
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2. Damage to one of the 14th century tombs in 
St Nicholas Church, West Tanfield, North 

Yorkshire, caused by hygroscopic salt activity. 
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in the environmental conditions. Therefore
changes in the microclimate which might
cause the wooden substrate to expand by
5% might only cause the ground layer or
the paint layer to expand by 0.5%. This will
produce high levels of stress across the
structure, and unless the paint layers have
the elasticity to absorb the differences in
movement, a failure will occur, usually in
the weakest layer. This is commonly the
mechanism which leads to paint delamina-
tion and flaking on timber structures. 

Over time, the level of expansion and
contraction and the period of response can
be reduced by a mechanism known as
compression setting. This occurs when the
cycles of dimensional change cause cells to
become permanently collapsed, and no
longer responsive to changes in humidity.
This may result in cracking as an expanded
compressed structure reduces with a drop
in humidity. It may also cause the structure
to become less swiftly responsive to
changes in humidity. 

Although wooden structures tend to be our
primary concern in churches, precisely the
same principles apply to any composite
structure, or to a structure that has been
made into a composite, by the addition of a
layer of a different material at a later date. 

Environmental mechanisms leading to 
deterioration

Most parish churches have uncontrolled or
semi-controlled environments. Buildings of

this type tend to have a significant level of
porosity, or natural ventilation, and there-
fore the primary long term influence on the
internal microclimate is the external
weather.  However, many of these
churches, particularly the medieval build-
ings, have massive structures which
provide a very significant level of buffering
between the internal and external condi-
tions. Therefore, in the short term, the
response to changes in the external condi-
tions is minimal and the internal microcli-
mate will remain relatively stable. 

In the absence of any artificial influence, a
state of equilibrium will be reached
between the moisture in the building struc-
ture and that in the air. While this varies
between building types and depends to a
high degree on the condition of the struc-
ture, it is common to find that the microcli-
mate in a well maintained, unheated (or
intermittently heated) medieval church will
stabilise between roughly 70% and 90%.
There are of course numerous examples
that fall outside this range, but usually
when these cases are examined closely it is
found that there is an additional factor, such
as liquid water activity, effecting the condi-
tions. 

In most churches however, there are a
number of artificial influences which effect
the microclimate. Principle among these are
heating, ventilation and building use.

Heating

Heating is usually installed in churches to
provide comfortable conditions for people.
Sometimes it is used in an attempt to
provide stable environmental conditions,
but generally this is a secondary require-
ment. 

The problem with most heating in churches
is that it is required to produce comfortable
conditions for a short period of time, once
or twice a week, at minimal cost. Therefore,
a common scenario is that a church remains
unheated during the week and then early on
a Sunday morning, the heating is turned on
to full power for a period of three or four
hours in an attempt to heat the air mass,
which, it is hoped, will heat the people.

Introduction of heating in this way has two
main effects. Firstly the relative humidity

3. Delamination and flaking of the ceiling 
painting in St Wulfran’s Church, Ovingdean,
West Sussex, caused by movement in the

wooden substrate, resulting from the 
unstable microclimate.



falls sharply in response to an increase in
temperature. Secondly, and this is generally
less widely understood, as the relative
humidity in the air drops, water evaporates
from the building structure to maintain the
equilibrium between the walls and the air.
This means that although the relative
humidity is lower and the church feels drier,
the absolute humidity, that is the actual
weight of water in the volume of air, has
increased. When the heating source is
turned off and the temperature falls, the
additional moisture takes longer to be re-
adsorbed by the walls and therefore the
relative humidity remains higher than when
the process started.  If the temperature of
the resultant moist air then reduces still
further, for example by coming into contact
with a cold wall, the relative humidity will
rise to saturation point and condensation
will occur. (Plate 4.) Each time this process
occurs, salt activity will be encouraged, and
the deterioration of the plaster and
stonework will continue. This is an
extremely common scenario, which is
repeated in numerous churches every week.

Generally, heating systems used in
churches produce their effect by convective

or radiant means which do not introduce
any further materials into the internal envi-
ronment. However, there are two main
exceptions which are still found in some
churches. The most significant is the
portable Calor gas heater. While these units
are very efficient in producing fast and rela-
tively low cost heat, they have the huge
disadvantage that the main combustion
product of LPG is water.v Each 1kg of gas
burned produces about 1.5kg water. The
result is that using a number of Calor gas
heaters in a large church for only one or
two hours, can cause a dramatic rise in
absolute humidity, resulting in condensa-
tion, immediately after they are turned off. 

The other system, which is fairly rare, is the
externally ventilated direct fired gas heater.
This works by pulling in external air, pass-
ing it over an open gas flame and blowing
the resulting hot air into the body of the
church. Not only does this suffer from the
same problems as the small Calor gas
heaters, that is the introduction of water
vapour from the LPG, but it also introduces
external air which might have a far higher
moisture content than the internal air.vi

Ventilation

Ventilation is probably the second most
significant influence on the internal micro-
climate, but unlike heating, it is often intro-
duced constantly for long periods of time.
Ventilation in this context means the intro-
duction of external air into the internal
microclimate. This is usually recommended
in an attempt to ‘dry’ the interior of a build-
ing. 

The first difficulty with using ventilation in
this way is that it is an attempt to treat the
symptom of a problem rather than the root
cause. If a wall is suffering from severe
moisture damage, or the relative humidity
is excessively high, there is probably an
uncontrolled  source of liquid water avail-
able somewhere. Unless this is tackled, no
amount of air movement is going to control
the problem. 

The next difficulty is the moisture content of
the air being introduced. Usually, when
ventilation is recommended, the windows
of the church are opened for a matter of
months. On average it is wetter outside
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4. Environmental conditions in St George’s
Church, Kelmscott, Oxfordshire, showing 
periods of condensation associated with 

ventilation and heating.
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than inside, particularly at night, and there-
fore introducing external air will increase,
not decrease, the volume of water in the
microclimate. Even when some manual
control is introduced and the windows are
opened on warm sunny days, the situation
is rarely improved. Because of our lack of
sensitivity to humidity (and the lack of
understanding of relative and absolute
humidity), most people do not realise that
when the sun comes out, the absolute
humidity often rises, due to the evaporation
of moisture from the ground. This warm
wet air is then introduced into the cold
church, and unsurprisingly, condensation
occurs. (Plate 5).

Even in circumstances where condensation
does not occur, there must be some ques-
tion as to whether the introduction of highly
unstable conditions into a church will have
a beneficial effect. As has been shown salts
cause damage not in their crystalline state
or in solution, but when they change from
one state to the other. Any measure that
encourages instability will cause this type of
deterioration to increase. 

There are certainly cases where ventilation
with external air can have a beneficial
effect. For instance, if a building has
suffered from a serious liquid moisture
problem which has now been controlled,
but the internal walls remain very wet due
to the high internal relative humidity. The
introduction of dry external air may well be
a useful tool in hastening the drying
process despite the instability. However,
without a mechanical control system which

compares internal conditions with those
outside, even this is harder to achieve than
appears at first to be the case.

Given the obvious drawbacks, why then is
external ventilation so popular ? The
reasons, in the opinion of the author, are
that it is simple to implement and it is free.
Also, the damage caused by inappropriate
ventilation is difficult to measure, and is
often attributed to other causes. When
building advisors recommend that a client
spends £40,000 on a new heating system
they are required to look very carefully at
how it will effect the building fabric and
whether it will be effective in achieving its
claimed benefits. Ventilation is an equally
powerful tool in terms of the effect on the
building, but no such justifications are
required before it is recommended.

Air movement from an internal source is a
different matter and, used efficiently, can be
an extremely useful tool in controlling the
microclimate. However, this too is not with-
out difficulties as recent research has
shown that even minor air movements
cause a huge increase in the level of evapo-
ration.vii Therefore, air movement intended
to prevent condensation could also cause
evaporation of moisture in a wet wall and
encourage salt crystallisation. This simply
reinforces the point that the possible conse-
quences of introducing these types of
measures must be understood before they
are implemented. 

Building Use

The third artificial influence, building use, is
included here for completeness, as in fact,
many of the effects on the microclimate
caused by building use are indirect, being
associated with heating and ventilation.
People entering and leaving a building
cause increased levels of ventilation, and
while they are in the building they want
comfort heating. The one factor which is
related directly to building use is the intro-
duction of additional moisture, either from
wet coats and umbrellas, or by breathing. A
single person can be expected to produce
approximately 50g of water per hour.viii

However, given the volume of air in even an
average size church, this only becomes 
relevant when very large wet congregations
are present.

5. Detail of one of the wall paintings in 
St Leonard’s Church, Bengeo, Hertfordshire,
showing condensation caused by ventilation. 



Methods of investigation: The Environ-
mental Survey

The key to controlling environmental
damage is to have a very clear understand-
ing of the link between the underlying
causes of deterioration and the visible
symptom. 

In Ipollito and Giovanni  Massari’s, excellent
book, Damp Buildings Old and New,. Chap-
ter 1 is entitled ‘Do not rely on common
sense, dampness can and should be
measured’. While the translation is a little
clumsy, the point it is making is clear. Many
manifestations of moisture damage are
deceptive, and it is essential that careful
examination is made before a conclusion is
reached as to why they are occurring. 

A typical example, is that of a liquid water
problem on an external wall causing prefer-
ential cooling on the internal wall. As a
result of external evaporation and therefore
cooling through the whole depth of the
wall, condensation occurs on areas of the
internal wall immediately behind the liquid
water problem. Unless this situation is care-
fully examined, this can easily be misinter-
preted as liquid water penetrating the wall,
and incorrect measures taken to prevent it.
A similar problem can also occur at the
base of the wall where capillary rise of
ground water, or rising damp, can cause
surface cooling, and thus cause condensa-
tion, resulting in twin moisture sources.

It is for this reason that bodies such as
English Heritage and the Council for the
Care of Churches are becoming far more
concerned that proper investigations 
are undertaken before remedial work is
implemented. 

The first stage of an environmental investi-
gation is generally a preliminary examina-
tion of the site, in which the nature and
distribution of damage is examined so that
one can start to differentiate between areas
of deterioration associated with different
moisture sources. Usually, in addition to the
physical examination, basic humidity,
temperature and moisture content readings
will be taken. At the conclusion of the
preliminary investigation, a hypothesis
should have been formed as to what deteri-
oration is occurring and whether it is active

or historic. In some cases, this is as far as
the process needs to be taken, as even the
basic information gained at this early stage
demonstrates that the problem is simple
and can be treated with limited remedial
measures. 

However, in other cases more complex
problems are observed and a more detailed
study is necessary. Moisture survey tech-
niques can usefully be separated in the
Liquid Moisture Survey and the Microcli-
mate Survey. In practice however, investi-
gations tend to include elements of both.
Throughout the process, it should be
remembered that an environmental survey
is not an academic exercise, but a tool
which should result in practical recommen-
dations.

Liquid Moisture Survey

The core of the liquid moisture survey is an
examination of the building. Starting with
patterns of deterioration on the internal
surfaces, an examination is made of the
building envelope, the rainwater disposal
system, the drainage system, and the
surrounding land. The aim is to examine
how rainwater and groundwater should be
taken away from the building and to see
whether this is being achieved successfully. 

This is generally followed by an electrical
resistance or capacitance survey of the
internal surfaces, examining patterns of
superficial moisture and juxtaposing these
with the areas of damage. Areas of deterio-
ration are then plotted on graphics and
often overlaid with moisture routes, so that
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6. Schematic diagram showing the distribution
of moisture in one of the walls at Holy Rood

Church, Ampney Crucis, Gloucestershire.
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patterns of deterioration and possible
sources can be examined. (Plate 6.)

When a probable liquid moisture route is
identified by these methods that requires
further investigation, core sampling is often
used. This involves taking a drilled sample
into the core of the wall (usually a
powdered sample). The sample is separated
into sections and weighed. The sample is
then dried at a low heat until a constant
weight is reached. To test for moisture
associated with hygroscopic materials, the
sample is then placed in a humidity cham-
ber at a set RH and left until a constant
weight is reached. The two sets of data are
then plotted on a graph so that the liquid
moisture profile of the wall can be clearly
seen, along with the percentage of the
water which might be associated with
hygroscopicity.(water vapour).  (Plate 7)

On the basis of this information, it is usually
possible to make an accurate assessment of
the sources of moisture associated with
visible damage, and whether the deteriora-
tion is active or historic. 

Microclimate Survey: Environmental 
Monitoring

The intention of a diagnostic environmental
monitoring programme is to provide data to
demonstrate whether the model of the
conditions developed in the preliminary
survey is correct. In other words whether a
particular aspect of the damage is being
caused by water vapour.

This is done by collecting data on humidity
and temperature over a period of time and
then analysing the data to show why partic-
ular conditions are occurring. Nowadays,
this is generally carried out using electronic
dataloggers which record the conditions
twenty four hours per day. (Plate 8.)

Microclimatic conditions vary in different
areas of a building, even in close proximity
to each other and in most cases there is
only the opportunity to monitor the condi-
tions at a limited number of locations.
Therefore, it is essential that the
programme is designed with a well
constructed theory in mind, so that our
probes are placed in the optimum locations.
Simply putting a datalogger in a church and
hoping it will tell you why your painting or
stonework is deteriorating is a waste of time
and money.

In most churches, the weather has a direct
influence on the internal microclimate.
Therefore, it is important that the external
conditions are also monitored, so that the
variations in the internal conditions can be
directly compared. This allows the buffering
efficiency of the building envelope to be
examined as well as the influence of ventila-
tion, both natural and artificial.

7. Chart showing the distribution of liquid water
in one of the upper walls at Cormac’s Chapel on

the Rock of Cashel, Co. Tipperary, Ireland.

8. Environmental monitoring system typically
used for the investigation of deterioration 

associated with microclimatic factors.



In order to see whether superficial conden-
sation is taking place it is necessary to
examine surface temperature as well as air
temperature. Given the accuracy of the
sensors, this type of monitoring can only
give an indication of when condensation is
likely to occur. It should also be remem-
bered that interstitial condensation, that is
condensation within the pore structure, can
occur at very different conditions to superfi-
cial condensation, and will not be recorded
by these methods. 

All of these instruments and systems are
simply tools to produce data and it is impor-
tant to remember that data is only as good
as the interpretation put on it. Unless the
conservator undertaking the study has a
clear understanding of the hygrothermal
parameters that they are dealing with, the
data can be useless. Indeed, incorrectly
interpreted data can be extremely damag-
ing, as the addition of a nicely printed graph
gives a spurious validity to even wildly inac-
curate conclusions. It should also be
remembered that there are severe technical
limitations on the equipment used for this
type of monitoring and so precise values
should be treated with caution. What we are
looking for are patterns of microclimate
which explain the deterioration we are
seeing.

By the end of the environmental investiga-
tions the conservator should have a clear
idea of which areas of damage are associ-
ated with which sources of moisture, and
whether the deterioration is active or
historic. 

Control Mechanisms

Most of the historic materials that we are
interested in respond primarily to changes
in humidity rather than temperature. This is
the opposite to people, who can sense very
small variations in temperature and only
large ones in humidity. This becomes
particularly relevant when we look at
controlling microclimates to allow people to
be comfortable in historic buildings. It is not
the intention of this paper to look in detail at
specific methods of environmental control
as these vary as much as the moisture prob-
lems themselves. However, it would be
useful to consider some of the principles
involved.

As has been discussed above, the first and
most important principle of environmental
control is to have a clear understanding of
the cause of deterioration.

Controlling liquid moisture problems often
involves quite significant interventions
(building repairs, reordering of rainwater
disposal systems etc.) but in general they
are relatively straight forward. Controlling
microclimate tends to be a little more
complex.

Preventing salt activity in wall paintings and
stonework, or dimensional change in
composite objects, requires stability of envi-
ronmental rather than particular levels of
temperature and humidity. Over ventilation,
both natural and intentional is one of the
most significant factors destabilising the
internal microclimate and reducing unnec-
essary ventilation can be a remarkably
effective way of reducing deterioration.
There are of course specific instances where
achieving an internal microclimate similar
to the conditions outside might be recom-
mended. However, the important issue with
all ventilation questions is to examine
exactly what effects are intended , and
design the ventilation policy accordingly.

The other factor which causes major disrup-
tion is heating. Congregations usually say
they want their church heated, and to
achieve this they introduce large amounts
of energy into the building for a short
period of time. It then comes as a surprise
that they do not feel particularly warm, their
wall paintings start to flake, and a large bill
comes in for their fuel supply. 

The problem is that what congregations
really want is to be warm themselves. Heat-
ing a large air mass in a tall building is not
an effective way of achieving this, particu-
larly when that building is itself very sensi-
tive to temperature change.

Unless the intention is to have constant
heating, indirect heating, that is heating the
air in order to heat the person, is rarely very
effective in historic buildings. Direct
localised heating, that is delivering heat
directly to the person from a nearby source,
is far more efficient. This type of heating is
nothing new, and pew heaters and infrared
panels are already commonly used. The
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problem is that it is often used inefficiently,
and therefore the system is regularly
dismissed as not very effective. However,
used correctly, this type of heating offers
one of the most efficient and cost effective
methods of heating a congregation with
minimum impact on the environment and
the building fabric. 

Two research projects are presently being
undertaken to develop systems for localised
heating based on radiant sources. One is
being carried out by the Building Conserva-
tion and Research Team at English Heritage
and the other is the EU funded Friendly
Heating Project. Both projects are expected
to be completed by the end of 2005.

This type of heating will not be appropriate
in all cases and indeed there are some
churches where constant central heating
might offer the best solution. But for occa-
sionally heated parish churches on a limited
budget, it is hoped that the localised radiant
system will provide an effective comfort
heating which will be sensitive to the build-
ing fabric.

Conclusions

In conclusion, it should be reiterated that
the key to successfully control of environ-
mental damage, is a clear understanding of
the causes of deterioration, and the way in
which the control mechanisms will effect
the microclimate. 

In many instances this information can only
be obtained using survey techniques of the
type discussed above. However, environ-
mental surveys need to be both practical
and cost effective. Most of the investigation
is done with basic examination techniques.
The more complex analytical tools are
merely there to confirm, refine or disprove
the theory and should only be used when
necessary. 

Long term conservation of wall paintings
and other sensitive surfaces can only be
achieved if the environmental conditions
are satisfactory. The microclimate in the
parish church will inevitably be a compro-
mise between the comfort of the people 
and the stability of the fabric. However, 
a thorough understanding of how that

microclimate works will make achieving an
acceptable compromise possible.
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