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NOTE:

The assessment provided in this report is based only on the information contained within the
study sample and is affected by the specific details of the churches assessed. Figures quoted
in this report are to be used for guidance only and are not to be extrapolated beyond the
context of the report.

It should also be noted that the report uses ‘church’ to refer to the church building and
‘Church’ to refer to the people responsible for the upkeep of the building.

APEC Architects were commissioned by Historic England to undertake an analysis of a
sample of Quinquennial Inspection reports and evaluate the estimated repair liability and
the value of maintenance and minor repair to these buildings. All views expressed in this
report are those of the authors.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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1. Executive Summary

1.1. Followinga publictenderin January 2019, Historic England appointed APEC ArchitectsLtd
(APEC) and GreenwoodProjects Ltd (Greenwoods) to undertake a research project that seeksto
evaluatethe estimatedrepair liability of asample of churches, the impact of ‘stitch in time’
repairs on the condition of the building fabricand the costimpact of delaying repair work and
maintenance.

1.2. During February and March 2019,APEC and Greenwoodsassessed theconditionof asample of
30 church buildings,looking back over aset of Quinquennial Inspection Reports (QIRs) for each
site. Each defect was noted,alongwith its cause,and the necessary repair for each defect was
then costed in orderto ascertain each Church’s repair liability. This processwas repeated for
each church QIR in orderto follow the progressof defects, where not resolved. In addition,
expenditure was recorded where the Church had carried out work.

1.3. In order to aid assessment,each church was categorised according to its listing grade and
statusin relation to the Heritage at Risk Record (HAR). Each defect was also categorised by
buildingelement and cause of defect.

1.4. The complete set of costings allowed for assessmentofthe impact of repair and maintenance,
taken as an average across various categories. This assessment allowed a number of
conclusionsto bereached:

1.4.1. Poor maintenance and repair results in increased cost liability, proneto rapid escalation

Thereisa clear separation between the cost liability of Churches that regularly performrepair
work and maintenance tasks,and those where this work is minimal. Not only are the costs far
greater for churchesthat delay repair and maintenance, but alsothe deterioration is noted to
generally escalate fromone QIR to the next, as defects have aconsequential impact on other
building fabric. Thisresultsin cost liability escalating and it becomes increasingly difficult to
budget forthe necessary work. Defects still occur in well-maintained churches,but regular
repair keepsthese at astablerate. Thisenables budgeting for workto be far more consistent
and predictable. It was noted that once churches reach acritical point of deterioration, the
costsincrease rapidly,and even relatively high, regular, expenditure cannot bring thebuilding
back to astable condition. Insuch cases,only major schemes of work can address theissues
faced. Assuch,the Churchesthat undertake regular maintenance spendlessin the long-term.

1.4.2. Delayingrepairresultsin asignificantly increased cost liability for Churches

Thereisa clearimpact on cost caused by delaying repair.Across the sample of churchesin the
study, the cost that wouldhave beenincurred if all defects were rectified when first identified is
approximately £6,950,000. The total estimated cost associated with delayingrepairis
£1,200,000, increasingthe total cost of repair to £8,150,000. This is due to the condition of the
fabric in question deteriorating, which requires more repair work as time progresses.

In addition to this, thereis further damage from consequential repairs (where one issue causes
another defect elsewherein the building fabric) to consider. This leads to a greater numberof
defects beingidentified from one QIR to the next. Thisis seen in the costincrease between

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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initial QIRreports and last QIR reports of £1,800,000 across the study. This figure also does not
take accountofany spendingduringthe study period.

When broken down into ‘regularly maintained’and ‘minimal maintenance’churches,itis clear
that the churchesthat carry out regular works have far less cost associated with delayedrepair
orincreased number of defects (refer to section 6.2 for further details).

Roofs and rainwater goods/drainage are the primary cause of defects and consequential decay

As well as assessingthe dataon achurch-by-church basis, the study assessedthe rate of
deterioration of different building elements. It was found thatdefects to roofsand rainwater
goods deterioratedrapidly between QIRs. Delaying repairs to these elements resultedin a
morerapidincreasein cost liability. Not only are these elements costlyto repairin themselves,
butthey were also foundto be the principal cause of defectsin masonryand interiors. These
consequential defects can also escalaterapidly,so the importance of regular maintenance and
repair to roofs and rainwater goods is clear. Where not affected by saturation,masonryand
interior defects were found to deteriorate far slower, allowing the Church to resolveissuesin a
more programmed manner.

Based on the project sample,different ages of church experience broadlythe sameissues

Assessment of the churches by age category (Medieval and Victorian/Pre-WW1) identified that
most churches faced the sameissuesin relation to typical defects and the cost of repair. Whilst
the age of the building did not appear to be a defining factor, the size and complexity of the
building were.

Whilst there has longbeen an understandingthat regular maintenance and repair is beneficial
forthelong-term conditionofachurch’s building fabric, this study has been able touse
estimated cost datato demonstratetheimportance of this approach. Itis clear that those
Churchesthat do not promptly attend to defects are increasing therisk of far greater cost
liability as a result.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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2. Introduction

2.1. Project Scope

2.1.1. Regular maintenanceis recognised as ‘the routine work necessary tokeep the fabricofa place
in good order’ (Practical Building Conservation - Conservation Basics 2013). It stops small
issues causing great damage or escalatinginto expensive and challenging crises. It will not
prevent major problems caused by materials comingto the end of their life, structuralfailure or
violent damage by storm, fire or vandals, but regular maintenance coupled with ‘stitch in time
repairs’to address small problemskeeps abuildingin the best possible health forthelong
term. However,thereisno recent research to provide evidence of the potential economic
benefit of maintenance and proactive minorrepairs or the trajectory of deteriorationwhere
they are notdone.

2.1.2. This research project was commissioned to explore whether threekey questionscould be
addressed by adesk-based analysis of aseries of quinquennial inspection reportsforasample
of 30 listed churches:

I.  Whatis thecurrentestimated repair cost for necessary capital workson this sample of
historic places of worship?

[I.  Whatwould have been the costoftimely maintenance and minor ‘stitch in time’type
repairs if they had been done when identified in the fabricreport/s as being necessary?

[ll.  Would promptattention to maintenance and repairissues have prevented or slowed down
the developmentof majorrepair needs or are some of these the result of material,
structural or design failures and could nothave beenmanagedor averted by
maintenance?

2.13. The project was publicly tendered in January 2019, with acompletion date of 29""March 2019.
The contract was awarded to APEC Architects Ltd as Historic Building Experts and Greenwood
Projects Ltd as Quantity Surveyors.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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3.

Project Methodology

3.1 Project Setup and Selection of Churches for the Study

3.1.1.

3.1.2.

3.13.

3.1.4.

3.1.5.

The 30 places of worship involvedin the project were selected by HistoricEngland to represent
fourgroupsofbuilding:

e Thosethathavebeenonthe Heritage at Risk Register (HAR) for more than threeyears
e ThoseaddedtotheHARIN2018

e Thoseassessed by HistoricEnglandforinclusionon the HARin 2012 but were not
considered to be at risk so were not added to the Register

e Thosenotassessedby HistoricEngland in 2012 because the most recent quinquennial
inspection reportindicated that theywere in good or fair condition.

Within the sample HistoricEngland sought to represent:

e Each listed grade in the same proportionas places of worship nationally (approximately
onethird of each grade).

e Asbroadageographical spread as possible to provide arange of materials, building types
and climate across England.

e Buildingsfrom arange of different periods: pre-medieval, medieval, postmedievaland 19*
century upto 1914.

e Different Christian denominations,although in practice this was not feasible because only
the Church of England has astatutory requirement for quinquennial fabricinspections. In
theend thesampleincludedonlyone non-Church of England building.

The selection was done randomly from buildings within each criteria and HistoricEngland
contacted the dioceses in which they were set to requesta copy of the last three quinquennial
inspection reports. These were provided digitallyto APEC Architects for analysis. Many
Diocesan Advisory Committee Secretaries worked hard to provide these reportsin avery short
space of time,some havingto visit archives or contact parishes directly. HistoricEngland is
very grateful to themfor their willingness to helpand enthusiasmforthe project.

It was decided not toinclude any post-1914 buildings in the samplebecause:

e Thematerials,design,constructionmethodsand technological issues are radically
different to those of earlier buildings

e Thereisasmallnumberoflisted 20" centurybuildings: to have included atoken example
would not have properly reflected theissues theyface and to have included more may
have skewed the findings

There may be a case for examining the methodology and considering whether it would be
appropriate to use or adaptit to repeat the project with a group of diverse 20" century
buildings to provide a paralleldataset.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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3.2 Analysis of the Quinquenniallnspection Reports (QIRs)

3.2.1

3.2.2.

3.2.3.

3.2.4.

3.2.5.

3.2.6.

3.2.7.

The process undertaken for this research project was to read throughand analysea series of
different QIRs for 30 separate church buildings. This enabled the researchteam to take aview
ofeach buildingoveralength oftime, track defects and repairs, and identify theimpact of
maintenance and repair (or the lack of). Each defect was separately recordedand categorised
by element and urgency,and tracked from oneQIRto the next. Once categorised and listed,
each defect was analysed by the Quantity Surveyorto assign a cost to the repair,along with
noting expenditure,where carried out. This enabledthe cost of the repairto be assessedover
time,to see wheredelay in resolvingan issue leads to greater damageand associated cost.

Between two and four QIRs were provided for each church in the study, with 70% of churches
havingthree QIRs available.

The same Accredited ConservationArchitect has carried out analysis of the QIRs for each of the
30 churches within the study,in orderto ensureconsistency in the assessment of each defect
and the Church’s response torecommendations made by the church inspectors.

Whilst some Churchesmaintain the same church inspectorthroughout the study period, it is
common forthe QIRs to be produced by differentinspectors. As QIRs tend to be written onan
elemental basis, it is possible in most cases to track defects and repairs from onereportto the
next,even if thereis a different author. Where a defect or repair was not traceable fromone
report to the next,the architect carrying out the assessment usedtheir best judgmentto
establish the likely outcome, based on photographicevidence, record of work carried out at the
sametimeornearby,and the general approach by the Church to issues of maintenance and
repair.

As far as possible,each unresolved defect was assessedfrom oneQIR to the next to judge
whether the condition of the affected item had grown worseor the area affected by the defect
had increased. This formed the basis of analysis on whether delaying repairs or maintenance
resultsin greater cost forthe Church.

The assessment usedthe categories of urgency statedin each original QIR,rather than the
architect applyingtheirjudgment. On occasion, defects may become less or more urgent from
one QIRto the next,dependingon theview of different inspectors,ratherthanas aresult of any
changeto the defectin question. This wasimportantto record, as the urgency stated by the
inspector hasanimpact on the response fromthe Church group. The costassigned to each
defect was notimpacted by urgency rating;instead it was determined by description given and
photographicevidence where provided.

Differentinspectors use differentcodes to describe urgency of repairin numberofyears. These
were all converted to the same coding systemfor the purpose of this project. Urgency ratings
areas follows:

e A-Urgent
e B -Within 12 months
e C-Within12-24 months

e D- Withinthequinquennium

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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e E-Desirablerepairwith notimescale
e X-Requiresfurtherinvestigation/survey
e M-Itemofongoing maintenance

Ontherare occasion that urgency was not stated for the items recommended for repair, it was
assumed that allitems listed were to be attended to within the quinquennium and were
therefore graded categoryD.

Forafewofthechurchesincluded in the study,the QIRs varysignificantly in their contentand
detail. Thismeantthatthe condition ofachurch appearstohave got notably better or worse,
wherein fact the condition could be seen to befairly constant,but open to different
interpretation by the inspector. Whilstcomparison was carried out regardless of this, the cost
appraisals of these churches were omitted fromwider comparativeanalysis, as the figures skew
theoverall results.

3.3 Definition of Terms Used

3.3.1L

3.3.2

3.33.

3.34.

3.3.5.

Inthe assessment of each church, the defects identified in the QIRs were categorised by both
buildingelement and cause of the defect. Giventhe wide range of buildings covered by the
study, each experiencing differentissues, the category headingshad to coverabroad range of
issues. Thisreport,and the separate documentcompilingthe reports for each individual
church,uses these categories in the analysis of the Value of Maintenance. Toaid interpretation
and understanding,the below definitions are provided for the category headingsused. Also
provided below are the definitions of otherterms and abbreviations used frequently
throughout this report.

Elemental Categories:

Masonry: This category encompasses the walls of the building regardless of type of masonry,
and decorative elementsofthe building formed from masonry, e.g. external stone hood moulds
to windows, but notincludingthe interiorfinish applied to the masonry wall. Timber frame
elements ofabuilding, forexample a belfry, are covered by othercategory headings.

Roofs: This covers theroof coverings and structureof the roof, regardless of material,along
with flashings and other such waterproofing details necessary for the correct functionofthe
roof. Thisdoes notinclude interiordecorativefinishes,such as plaster,applied to the
underside of the roof structure.

Structural Stability: This item covers elements of the building exhibiting structural failure
leadingto collapse or movement of the entire element. Structural movement exhibited in other
elements,such as acrack ina masonry wall,is notincluded,instead beingincluded in the
appropriate category heading (in the case of the example, masonry).

Rainwater Goods and Drainage: This covers all elements of above and below ground rainwater
handling,both visible and concealed. Thisalso covers ancillaryitems associatedwith the
correct operation of these elements, such as flashings and fixing brackets.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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3.3.6. Interior: This covers allinternal finishes and fittings, where not otherwise covered by another
category heading.

33.7. Windows: This covers all glazing,along with associated framing and supports. Where present,
it also includes ventilation hoppers,openable elements, louvresand shuttersetc. It doesnot
include masonry elements surrounding the window, which are covered under ‘masonry’.

3.338. Services: This covers all piped and wired connectionsto and within the building,along with all
associated fittings and plant. This does notinclude safety itemssuch as lightning protection
and firefightingequipment, which are covered by ‘sundry’.

3.3.0. Sundry Items:This covers all otheritems notfalling under the category headings above.
Cause of Defect Categories:

3.3.10. Lackof Maintenance:This covers an item where defects have occurred through lack of
maintenance,orwhereitis clear that typical maintenance tasks would have prevented the
defect noted from occurring, for example peeling paintwork, or leaves blocking a gully.

3.3.11. Delayed Repair:Thisis where arepair or maintenance item has been highlightedin a previous
QIR, buthasnotbeen actioned. This also includes items where additionalsurveyshave been
recommended but notcarried out.

3.3.12.  Material Failure:Thisisused foranitem where the material used is exhibiting signs of failure,
forexample spalling stonework or rotting timber. Itis noted thatthe original cause of this
failure can be quite varied.

3.3.13.  Structural Failure / Movement:This covers items where structural movement or failure has
occurred within abuildingelement.

3.3.14.  DesignFailure: Thisiswhere the design of an elementmakesitinherently prone to failure. This
category headingis also used where the poor installation of a material orelementhas led to
failure or defect.

3.3.15. Weather:This category is used where defects have been caused by serious weather events,
such asstorms or lightning strikes. Itis not used to describe typical weatheringof materials, as
in such cases defects may have been caused by other factors,such as poor detailing.

3.3.16.  Anti-Social Behaviour:This coversitems of theft, deliberate damage, graffitior other such
examples of vandalism.

3.3.17. Undefined:This coversall otheritemswherethe cause of the defectis notincluded in the text
ofthe QIR, or where the cause does notfitinto one of the categories outlined above. Itisalso
used where adefect has numerous causesand where thereis not one clear primary cause.
Othertermsand abbreviations:

3.3.18.  church:Thechurch building

3.3.19. Church:The peopleresponsible forthe upkeep ofthe church

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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3.3.20. HAR:Heritage at Risk Register
3.3.21.  QIR: Quinquennial InspectionReport
3.3.22. Cost Liability/Cost:The sumestimatedto be requiredto rectify an identified defect(s)
3.3.23. Expenditure:The sum spentby aChurch,asidentified in a QIR
3.3.24.  Inspector: The person who carried out theinspection of thebuilding and produced the QIR.

3.4 Costingthe Defects Identified

3.4.1.

34.2.

3.4.3.

3.4.4.

3.4.5.

3.4.6.

3.4.7.

The costingis a desktop exercise based on historic QIRs of which between 2 and 4 were
provided for each of the 30 churches.

Costs have been based on the descriptions and photographs (where provided) contained within
thereports and categorised strictlyin accordance with the criteria established by the
Conservation Architect as noted above. A number of the QIRs contained estimated costs by the
inspecting Architect and while these have been helpful in some cases to establish the extent of
theworkthey have been reviewedand the costs have notnecessarily been taken literally. One
QIR contained details of specificexpenditure during the previous QIR period, which was helpful
in informingthe estimated cost for thelisted work.

Forthe basis of analysis and comparison, costs have beenset at current cost levels in the first
quarterof2019 (i.e.1Q19). Historic costs have been increased to reflect inflationbroadly in line
with the BCIS Allin Tender Price Index. No separate allowance has been made for
contingencies/risk or regional adjustments.

Both professional fees and VAT have been excluded fromthe totals and should be allowedforin
addition to the estimates given (less any adjustment for sums which may be recoverable under
the Listed Places of Worship Scheme).

No adjustment has been made foritems of workthat couldbe undertaken by volunteers. For
the purpose of analysis these have allbeen costed.

Largeitems ofreplacement and repair (e.g.roof coverings and masonry repairs) include an
allowancefor access scaffolding on the basis that this would always be necessary. With smaller
orindividual items of repair or maintenance thisis not practical and thereforethe cost of access
hasnotbeenincluded.

Expenditure within the QIR period has been included on the basis of whether the remedial
items have been undertaken.A subjective assessment of any additionalexpenditure for items
notincludedin the QIR has been made from details of any work identified in the QIRs as being
undertaken within the period.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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4. Conclusionsby Building Element

4.1. The categorisation of each defect by elementallowed conclusions to be drawn about the rate of
decay of different parts of the building,and where ‘stitch in time’repairs or regular
maintenance can have more of asignificantimpact. This section of the report details findings
and observations specificto each building element, with associated cost analysis and examples
from churches within the study, where relevant.

4.2, Masonry
4.2.1. Acrossthe sample churches,defects notedin masonry primarily stem fromsaturation of walls.

Thisis most commonlyas aresult of defective rainwater goods and rooffinishes, either through
lack of maintenance (blockages, leakingjoints etc.) or due to not carryingoutarepairon these
itemsin a timely manner. Anumber of churches have poor drainage around the perimeter
leadingto saturation of the surrounding ground, and eventually the base of masonry walls too.

4.2.2. Whilst saturation of walls is the cause of alot of the deterioration noted, the maintenance and
repair work carried out to the wall can have anotableimpact on how quickly the saturated wall
deteriorates.

423, Itis noted that agreat number of the churches in the study have hard cement pointing, much of
which seemsto date back a number of decades when the damage that this type of pointing can
cause was lessunderstood. Combined with saturated masonry, this causes significant and
relatively quick deterioration of masonry. It would be preferable in most cases for this pointing
to beremoved as amatter of urgency. Italso highlights theimportance ofthe Church being
informed ofthe requirementsoftraditional constructionso that well-meaningpointing repairs
are not carried out with inappropriate materials. Related to this,open joints are slow to be
addressed at anumber of different churches, which further contribute to water being able to
passinto thewall.

4.2.4. Theotherimpact of saturation of walls is that it causes embedded iron cramps to rust,expand
and cause stonework to crack or become loose. Thisis the main cause of cracking observed;
other movementor structural failurewas very rare.

4.2.5. Given that water saturation is the principal cause of deterioration of masonry, it is reasonable
to state that masonry is an area of ‘consequentialdeterioration’, vulnerable to failureif issues
with rainwater goods and roofs are left unaddressed.

4.2.6. Those churchesin which the walls were in general dry experienced much slowerdeterioration
of masonry,in line with typical weathering.

42.17. There wereinstances whereinherent design issues,such as the combination of sandstone and
limestone on the same fagade, had caused deteriorationto which the Churchcould only
respond, rather than do anything proactive toprevent it.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Thefollowing graphs(Figures 01 & 02) illustrate the average cost and expenditure associated
with masonry forasample of churches thathave had minimalmaintenance,compared with a
sample of churchesthat have had regular maintenance and repair. The churcheswhere
minimal repair has been carried out incurred a significant increase in cost liability across the
study period. This was partly dueto thedropin expenditure indicated, but also likely
represents the consequential decay of masonry as aresult of defects to rainwater goods and
roofs not being addressed. Itis clear that forthe regularly maintained churches,anincreasein
expenditure led to adecreasein cost liability.
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Figure 01- Average Cost and Expenditure by Q! for Masonry - 12 churches with minimal maintenance/repair
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Figure 02- Average Cost and Expenditure by QI for Masonry - 9 churches with reqular maintenance/repair

EO

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.

APEC Architects | Page 13

66101 | 3.4 | 190730



Historic England | The Value of Maintenance? | Project Report

N Funded by

"\

4.3.
4.3.1.

4.3.2.

4.3.3.

4.34.

4.3.5.

4.3.6.

4.3.7.

]

Historic England

Roofs

Across the study period, most roof failures were due to the covering reaching the end of its
design life. Until that point,fewissuesoccuriftheroofis correctly maintained, though the
eventual recovering of aroof can be far more expensive than most work thatthe Church hasto
undertake.

Forslateroofs,defects are primarily due to the failing of nail fixings, which becomes more
frequent astheroofreachesthe end of its design life. There were examples of battens failing as
aresult of water penetration throughslipped/missing/damagedtiles,or due to battens being
undersized in the first place, though this was not common.

Based on the progress of defects on the churchesin the study, it would appear thatpatch
repairs can be effective to delay the need to replace arooffor 5-10 years once it has reached the
end ofits life. Beyond that,however,the number of slipped slates gets significantly greater
with each quinquennium,evenwhen repairs havebeen carried out. Combinedwith the cost of
access, this makes ongoing repair unsustainable.

Example 1:

The first QIR identified 28 slipped tiles with an estimated cost to repair of £650.

During the quinquennium, 300 tiles were replaced at an estimated cost of £10,000.
However, by the second QIR a further 33 tiles were noted as having slipped at an
estimated cost of £1,000.

Despite the expenditure, the roof was deteriorating too fast for patch repairto be
financially sustainable. A new roof would have been more cost effective if planning
for it had been started as soon as the issues were noticed: the first round of repairs
would have bought the Church time to plan and fundraise and saved the expense of
the further expenditure on patch repairs.

It appeared quite commonthat Churchesonlylookto addressaroof replacement whensuch a
need becomes urgent. It would be advisable for the cause of slippedslatesortilesto be
established when theyoccur,in order that sufficient notice of the roof approaching the end of
its life can be given,to allow the Church the necessarytimeto raise the funds. Even more
beneficial would be the establishmentofa ‘roof fund’ by which the church set aside money
each yearoftheroof’slife, in orderto pay forits replacement.

The knock-on impact of roof failure can vary depending on thetype of roof construction.
However,water ingress can result in rapid deterioration of the condition of the building.

Example 2:

The slate roof was not under-felted, and so water from a few slipped tiles penetrated
straight through to ceiling level, causing the plaster ceiling to collapse.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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4.3.8. Example3:

Water had penetrated through into the roof void and, over a longer period of time,
resulted in the rafter feet becoming rotten.

4309. Lead roofs are similarly susceptible to failure at the end of their design life. [twasnotedona
number of churches that older leadroofs were not installed to current standards, typically with
lead sheets beingoverlylongand wide, with tight roll joints. These ‘design defects’resultedin
cracking and splitting as the leadwork aged, letting water into theroof structure.

43.10. Leadroofsarealsosusceptibleto theftand anumberofthe churchesin this study experienced
theft. Whilst the Church can onlydo so much toprevent thisfromhappening,itis worth noting
that not only doestheft causeimmediate damage and distress, but dealing with the
replacement ofthe stolen roof,even if paid for by insurance, has a negative effect on the time
and resources available to deal with other identified defects. This problem seemed to be more
recognised and in the newer QIRs it is noted that some ofthese roofs had beenreplaced with
terne coated steel alternatives to circumnavigate this risk and the associated cost.

43.11. Installed correctly,anew rooffinish should serve a church well formanydecades. However,
thereisa sample churchin the study thathighlights theimportance of ensuring thisisdone
correctly. Immediately priorto the study period,anew roof was installed on this church.
Subsequently,each of the Qlinspectors noted that the installation of the roof was poorand
attributed anumber of defects to this. AsaresulttheChurchhad to make further expenditure
on an element that should have beensound followingcomplete replacement. Thecorrect
design, specification and skilled installation, are critical to ensuring asound investment is
made.

43.12.  Alongwith rainwater goods,roofsare critical to the integrity of any building. The knock-on
effects of not dealingwith a problem with the roof are often the wide and rapid spread of
defectsto other areas of building fabric.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Thefollowing graphs(Figures 03 & 04) illustrate the average cost and expenditure associated
with roofs forasample of churches that have had minimal maintenance,comparedwith a
sample of churchesthat had regular maintenance and repair. Itis clearin both graphsthat as
expenditure reduces, costincreases and vice versa. The cost of repair was greater forthe
Churches carrying out minimal maintenance and increased across the study period. The
expenditure the regularlymaintained churches were much closerto the cost liability thanthose
churches with minimal maintenance.
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Figure 03- Average Cost and Expenditure by QI for Roofs - 12 churches with minimal maintenance/repair
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Figure 04- Average Cost and Expenditure by QI for Roofs - 9 churches with reqular maintenance/repair

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Rainwater Goods and Drainage

Issues with rainwater goods were commonacross many ofthe churchesin the study period. It
Regular maintenance of this key component is crucial for continued correct operation,even
beforelooking at addressing defectsin the goods.

Dueto thevitalrolethese goods playin moving water away fromthe building fabric, defects
with rainwater goods and drainage can be seen to be the primary cause of consequential
defectsin otherbuilding fabric.

Allbut one ofthe churchesin the category‘On the Heritage at Risk Register for over 3 years’
experienced extensive failings in the rainwater goods as aresult of lack of maintenance,
difficult to access rainwater goods and undersized rainwater goods. Lack of maintenance was
by farthe most common cause of failure,and combined with some undersized elementsin
particular,led to extensive and recurrentissues. As aresult of this,all of these churches
exhibited extensive saturation of the walls at high level (failing gutters) and at low level (failing
gullies and leaks from high levelgoods). Thisled to arange ofissues acrossthe buildings,
including:dry rot to the roof structure,vegetation growth, detachinginterior plasterwork and
deterioration of internal finishes, rotting in internal floors,masonry defects,and movement.

Whilst the size of some of the churches makes volunteer maintenance of rainwater goods and
drainageimpractical, it is clear that where thereis not a culture of carrying out maintenance,
even the easierto manage items, such asunblocking groundlevelgullies,are neglected. As this
is anongoingissue,Churches wouldbe well advisedto set up aregular contract with alocal
builderto undertakemaintenance,where theyare unableto do so themselves.

Example 4:

This church was one of the few in the study noted as having a regular maintenance
contract in place for their rainwater goods. The Church spent a few hundred pounds
per quinquennium on this, but had notably far fewer defects than any other churchin
the study. In particular, there were no issues attributed to water penetration of the
fabric. As a result the building is only demonstrating isolated ‘wear and tear’ faults.

Whilst clearance of debris and vegetation fromrainwater goods is a key part of regular
maintenance, it was not the only maintenance item identified as being required in this study.
Numerous churches with castiron rainwater goodsshow signs of failure due torusting of goods
as aresult of poor decorative condition. Simpleissues suchas leakingjoints and missing
support brackets were alsofairly common and caused considerable damagein relation to their
estimated cost of repair. Whilst redecoratingis not neededas regularly as clearing out of
debris, it could be considered once per quinquennium,when access s in place.

Example 5:

The cost of carrying out repairs as a result of not attending to the requirement for
redecoration of cast iron rainwater goods in the first QIR led to a 150% increase in
estimated cost compared with the initial decoration works.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
APEC Architects | Page 17 66101 | 3.4 | 190730



Historic England | The Value of Maintenance? | Project Report

N Funded by

"\

4.4.8.

4.49.

4.4.10.

4.4.11.

4.4.12.

4.4.13.

”ﬂ] Historic England

Failureto act on recommendations to carry out repairs can have significant cost implications.
Thisis particularly the case for concealed rainwatergoodsand parapet gutters,where leaking
resultsin water directly enteringthebuilding, ratherthan on faced-fixed gutterswhere water

tends to fall primarily to air.

Example 6:

It was recommended in the first QIR that the Church carry out an inspection and
localised repair to its lead lined parapet gutters as a number of splits in the lead
were noted, and some flashings had started to slip. By the next QIR it was noted
that no repair had taken place; the gutter was choked with debris, joints were open,
and flashings completely missing. The lack of repair saw estimated costs increase
from approximately £1,250 to £20,000 in the 5-year period. It was also noted that
further cost was likely to occur as rot to the timber substructure was expected to be
evident once the roof was uncovered.

Aswell as poor maintenance and repair,several churches were noted to have had poorly
designed rainwater goods. This was typicallydueto goods being undersized, difficult to access
formaintenance,or both. Whilst some ofthese issuescannot beresolved,inspectors are often
ableto suggest ways ofimproving thedesign to mitigate risk.

Example 7:

Although numerous defects were exhibited in this church, it was felt that the inherent
poor design of the drainage, including lead pipework built into the masonry, were the
cause of most of the damage noted throughout the church. As a result the
estimated cost of repair for the whole church has gone from approximately £200,000
t0 £925,000 in the period of three QIRs. Although the Church did not have the
means to pay for the work to be carried out, it was clear that some redesign and
refurbishment to these goods when issues were first identified would have been
more cost effective than rectifying the subsequent damage. This is an extreme
example, but the cumulative cost associated purely with delaying repair was
estimated to be £640,000.

There are Churches within the study which took the opportunity, when carrying out other high
level works,to improveon inherent design defects by simplifyingrainwater routes,increasing

the number of outlets, widening parapetgutters etc. This takes advantageof accessalready in
place (which is otherwise expensive) and is of real long-term benéfit for the future condition of
the church fabric.

Thefollowing graphs(Figures 05 & 06) illustrate the average cost and expenditure associated
with rainwater goods and drainage for asample of churches that have had minimal
maintenance,compared with asample of churchesthat have had regular maintenance and
repair. The graphsshow that the regularlymaintained churches’ expenditure was closely
aligned with the cost liability,whereas,in contrast, there was a much lower expenditure on the

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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minimal maintenance churchescomparedto cost liability. However, it can be seenthat asthe
expenditure increases, the rate of deterioration notably slows.
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Figure 05- Average Cost and Expenditure by QI for Rainwater Goods and Drainage - 12 churches with minimal maintenance/repair
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Figure 06- Average Cost and Expenditure by QI for Rainwater Goods and Drainage - 9 churches with reqular maintenance/repair

4.5. Structural Stability
4.5.1. Acrossthe study sample thereis comparatively little cost associated with items of structural
stability that are not associated with another element, e.g. saturated groundfrom broken

drainage causingmovement. Thisindicates that structurally, most churches wereintrinsically

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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sound,which is possibly to be expected for the age of churches studied (Pre-Medieval to
Victorian), where any majorissues were likely to have arisen and beenrectified long ago.

Signs of cracking and structural movementtendedto be minorand were not progressedfrom
one QIRto the next.

Althoughnot presentin the project sample,structuralfailure could have significant
consequences if not correctlyidentified and addressed. It was noted thatin anumber of cases,
Churches were advised to seek the advice of astructural engineer,but did not appearto act
upon this.

Asthe presence of structural stability issueswas quite uncommon across thesamplechurches,
the comparison graphs havenotbeenincludedforthis category,as the spread of datawas not
sufficient for further conclusions to be drawn fromthem.

Interior

As may be expected, deterioration of interior elements was notably at amuch slowerrate than
external elements,due to items mainlybeing subjectedto wear and tear, ratherthan
weathering. Thisincludesitemssuch asloosefloortiles,handrails that needed securing,and
fading paint finishes. Thistype of deterioration was fairly rarely identified in the QIR reports, as
it typically takes place over alongertime scale than that of the study period.

Mostinstances of deterioration of interiorelements were as aresult of water ingress, high levels
of damp, and saturation of the building fabric. Interior deteriorationwas therefore almost
always an area of consequential decay, usually following on fromfailure of the roof and
rainwater goods/drainage. IfaChurch ensures that those elements are in good working order,
it will probably preventmostinterior defects fromoccurring.

Example 8:

Grant-funded major works to replace the roof of the church and overhaul of all the
rainwater goods took place during the study period. By the final QIR this was noted
to have had a positive impact on the fabric with the interior areas of damp having
notably dried out, halting further deterioration and enabling repairs / redecoration to
take place.

Numerous inspectors noted thata large numberofchurchesin the study had poor levelsof
internal ventilation. Several ofthe churches were only openorused occasionally and were
closed therest of the time,making ventilationareal problem, often caused by poor
maintenance of openingventilators. This type of defectis discussed furtheras part of the
‘Window’ element ofthis report. Thelack of ventilationcombined with the presence of
moisture leads to a persistentlydamp environment fromwhich issues of rot and wood boring
beetle decay can occur.

Saturation of the masonryis very common whendefects to rainwater goods occur, leading to
frequentinternal defect of decaying or detaching plasterwork. Similarly,defective roofs
resulted in deteriorationof internalceiling finishes. Not only does this cause damage to the

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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plasterworkitself,but also often puts significant decorations,monumentsand otherfixtures
and fittings at risk.

4.6.6. Example9:

Widespread and prolonged deterioration of the roof and rainwater goods of this
church resulted in extensive water ingress into the interior. This resulted in large
outbreaks of dry and wet rot in areas of the floor, balconies and roof, failure of large

areas of wall plaster and failure of lath and plaster ceilings with associated
decorative cornices.

There was also evidence of wood boring beetle attack and mildew on some ceilings.
The result of not addressing the defective rainwater goods and roof was that the
estimated cost of interior repair increased from approximately £45,000 to £140,000
during the study period.

4.6.7. Theotherinternal element vulnerable to deteriorationand apparentin anumber ofthe
churchesincluded in the studywas timber suspendedfloors. Once achurch becomesdamp,or
the ground beneathit becomes saturated as aresult of faulty orinadequate drainage, moisture
can becometrappedinthevoids beneath,which can lead to the floor structure rotting. This
can be compounded by poor maintenance of the perimeter of the church with vegetation
blocking ventilation grilles,and often inadequatelevels of ventilationto concealedvoids.

4.6.8. Asnoted in the ‘Roofs’section, timber roof constructionswere particularly vulnerable to roof
leaks,and timber panelingto these roofswas also affected by rot/decay.

46.9. Ina number of cases,damp internal environments alsoresultedin wood boring beetle attacks
in items of timber furniture and fittings within the church.

46.10. Thefollowinggraphs(Figure 07 & 08)illustrate the averagecost and expenditure associated
with theinterior forasample of churches that have had minimalmaintenance,comparedwith
a sample of Churchesthathad undertakenregularmaintenance and repair. The common
pattern ofincreasing cost liability for churches that carried out minimal maintenance was again
apparent. The graphsalso appearto validate the observation that churches whereroofsand
rainwater goods were in good condition had fewer interiordefects when comparedto those
with minimal repair. For those churches with minimal maintenance, thereisacommon trend
between the graph below and the corresponding graphsfor roofs and rainwater goods.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Figure 07- Average Cost and Expenditure by QI for Interior - 12 churches with minimal maintenance/repair
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Figure 08- Average Cost and Expenditure by QI for Interior - 9 churches with reqular maintenance/repair

4.7. Windows
47.1. Deterioration of windows was generally gradualand did not lead to substantial failure on any of
the churches within this study.

4.7.2. The most common defects noted were rusting of metalwork, ferramenta and protective grilles.
Althoughisolated glass panes were noted to be cracked, none fully failed or exposed thechurch
interior to the weather, except for the occasional case of vandalism. Some sagging of leaded

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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windows was noted where connections to ferramenta bars had failed, but again this seemed to
be fairly gradual decay.

As most defects related to rusting metalwork, the regular maintenance of decorative finishes
could have helped toprevent much of theissues noted. On churches where rusting metalwork
was noted, it was usually throughout thechurch,indicating that the issue was lack of a
maintenance programme incorporating windows, rather than it just being difficult to access
specific windows. Aswith decorative finishes on metal rainwater goods, it would be prudentfor
Churchesto engage acontractor to undertake high-level decorative workeach quinquennium.

The most common consequential defect of rusting metalwork was damage to stone tracery into
which it was embedded. Often this was metalwork thathad beenin place foralongwhile,since
the use of ferrous metal was more common thanitis today. It would be beneficial to replace
such elements with non-ferrous alteratives.

Aswell astheinadequate decoration of metalwork, lack of maintenance alsoextended to the
poor condition of openable vents within glazing. Theventilationthese provideis critical to
preventingadamp interior,but theyare often noted as being seized shut or otherwise
inoperable. Easing of these elements shouldalso formpart of regular maintenance activities.

Althoughdeterioration of windows was generally slow, there is arisk that significant areas of
glazing, particularly stained glass work, couldbe lost as aresult of alack of action. The
significance ofthe window should be a considerationin determiningtheurgency of repairs.

Thefollowing graphs(Figure 09 & 10) illustrate the average cost and expenditure associated
with windows for asample of churches that have had minimalmaintenance,comparedwith a
sample of churches that have had regular maintenance and repair. The graphsforthetwo
typesofchurches are more similarin this category, which is reflective of the low priority that
window repairs are often assigned. As noted on theprevious graphs,there was generally alink
between increased expenditureand reduced cost,and vice versa.
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Figure 09 - Average Cost and Expenditure by QI for Windows - 12 churches with minimal maintenance/repair

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Figure 10 - Average Cost and Expenditure by QI for Windows - 9 churches with regular maintenance/repair
Services

Services are an element of the buildingthatare,on the whole,independent of the condition of
therestofthe buildingfabric. Often defects noted were due to sudden failuresof plant or were
recommendations for renewal as the age and condition of the installation made it unsafe, or
they were no longer compliant with best practice. Occasionally, leaking pipework leadto
consequential defects but that was rare, with only one church in the study in which this was a
notable factor.

Theresponseto maintenance of services differed by type. Onthe whole, Churches were quick
toresolveissuesrelatingtoheatingand anumber of churches had newboiler installations
duringthe period. This was often notedas expenditurecarried out between QIRs as asudden
requirement, ratherthanin response to adefect noted in an inspection. This could have been
duetothelackofheatinghavingatangible impact on the usersofachurch and thereforebeing
more urgently addressed,than the other less visible defects, which may havehad more serious
consequences for the building and long-term comfort of its users.

Electrical systems,on the other hand, were generally poorly maintained. Most QIRs noted that
churcheshad not had arecent Fixed Electrical Installationtests or Portable Appliance Tests
(PAT tests) despite these being alegal requirement. A number of churches had visibly
dangerous wiringinstallations and fixtures thathad not beenaddressed. Such itemsrunthe
risk of fire and may also invalidate insurances. Where subsequent QIRs reported ontests that
had been carried out following recommendation, there had often beenelementsofthe system
marked unsatisfactoryand needing urgent attention.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
APEC Architects | Page 24 66101 | 3.4 | 190730



Historic England | The Value of Maintenance? | Project Report

Funded by

A Historic England
o &

4.84.

4.8.5.

4.8.6.

4.8.7.

Example 10:

Inspection of the Fixed Wiring Installation found that the installation was
unsatisfactory and required a complete re-wire and replacement of variousfittings.
The estimated cost attributed to this was approximately £25,000.

There were notany notable defects with other fixed services, such as water or gas supply,
observedin the study.

Inspectors oftenlisted areas where fixed services couldbe improved, which are for the purpose
ofimprovingthe quality of the space, operation of the church, or accessibility (such as better
audio, lightingand hearingloops). Whilst these areimportant theyplayasmallrolein the
upkeep ofthe building fabricand were consequently oftenonly graded as ‘desirable’.

Thefollowing graphs(Figure 11 & 12)illustrate the averagecost and expenditure associated
with services fora sample of churches that havehad minimal maintenance,compared with a
sample of churchesthat had regular maintenance and repair. The two graphs below are
broadly similar, reflective of ‘services’ being an area of building fabricthat is generally
disconnected from theimpact of defects elsewhere. Service repairstend to be quite isolated
items (e.g. an old boiler being replaced),so there isamuch clearer relationship between
expenditure and cost, without theimpact of deterioration noted in the other elemental
categories.
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Figure 11 - Average Cost and Expenditure by QI for Services - 12 churches with minimal maintenance/repair

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Figure 12 - Average Cost and Expenditure by QI for Services - 9 churches with regular maintenance/repair

4.9. Sundry Items
4.9.1. By definition,the ‘Sundry’ category covers awide range ofitems notincluded in one ofthe
main elemental categories. This coversitemssuch as:

e Worksto external doors/sundrytimberwork.
e Workstotimberstructure,when not definedby another category.
e Improved accessibility provisions.

e Workstothechurchyard,including; monitoringtombs/graves/memorials, works totrees,
work to surfaces/paths,work to gates and lych gates/other such free-standing structures,
landscaping,boundarywalls, trees, railings, handrails, guarding and othervegetation.

e Workto bells,clocks and organs.

e Sundryventilationwork.

e Security and fire systems.

e Bird/pest controland access restriction.
e Safe access systemsfor maintenance.

e Asbestos.

e Lightningconductors.

e Compilingmissing/outdated Log Books,audits and plans/strategies.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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With such a varied list it is difficult to reach general conclusions that apply to most churches.
However,there are afewitemsthat apply to anumber of different churches to varying extents.

Areasonable number of churcheswithin the study were fitted with lightning conductorsystems
butitwas a common finding that theyhad notbeen tested and,in anumber of cases, they were
clearly not compliantwith current standards. Like with electrical systems,notonly could this
be ofdetrimentto the building were it to be struck by lightning, but it also potentially
invalidates the church’sinsurance cover.

Most churchesin the study had some form of church grounds. Except for items like grass
cutting, which tend to be kept on top of, the approach to maintenance of the groundsis similar
to the approach taken by the Church to the repair and maintenance of the church itself. Itis
often noted that the grounds, and particularly structures within them, receive less maintenance
and repairthan the main building. Thisis the case even for churches that are well maintained.
This could potentially be aresult of limited funds, and except for where safety or building fabric
is atrisk, is probably asensible approach to budgeting wherecapital is limited. However, as
with the main building fabric, costs could escalate as aresult of lack of action. Churches may
not all be aware oftheir legal liability in the event of an accident involving unsafestructures or
memorialsin their grounds.

Example 11:

This church was well maintained and the Church was responsive to the need for
repairs on the main building. However, the lych gate repairs had been left
outstanding and had progressed from failing in the tiling to requiring extensive

rebuilding. The estimated cost therefore increased from approximately £5,000 to
£12,000.

The most frequentlyidentified immediate threat tothe fabric of churches was the presence of
trees and vegetation against or near to the structure. This can cause significant damage to
masonry and drainage. Reportsgave theimpression thatChurches don’t tend to identify this as
anissuesince such vegetation can often appearto be quite attractive,but across the study
Churches were fairly responsive to carrying out work,when theinspectorhighlighted it.

Boundary walls, railings and gates were often identified as being in poor condition and in need
ofregular maintenance work. This was generally fairly low-costdecorating work, providing the
extent of decay hadn’t led to failure. There was one church in the study with separately listed
boundary wallswhere maintenance and repair had beenmostly neglected throughout the
study period, resultingin the collapse of some sectionsofthe wall. Notonly is this costly to
repair butis a potential safety issue for the public. In asimilar way, grave stones and tombs are
atrisk of causinginjury through failure. It would be beneficial to inspect these as part of regular
maintenance.

As was identified with windows, external doorswere often poorly maintained, with areas of rot
and poordecoration apparent. Thisincluded the associated ironmongerythatis often rusting
orin need of easing. Unlike windows, for which there can be accessissues, doors are an easier

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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item to maintain, thereforeit would be preferable to redecorate and maintain themeach
quinguennium,to prevent unnecessary deterioration.

Asfound in the ‘Services’ section,Churches across the study were quitepoor at complying with
theirregulatory requirements and could potentially benefit from receiving greaterclarity and

guidance on the matter. Itemssuch as asbestos reportsand fire risk assessments were usually
notin place orup to date. Whilst the cost of commissioning these may seemhigh to Churches,
it is important theyare clear on their legal duties and potential consequences if not compliant.

It was quite common across the churchesin the studyto find that areas of the building were
eitherinaccessible forinspection and maintenance,or had laddersin place which were not safe
touse. Thereplacementorinstallation of theseitems was rarely identified as particularly
urgentinisolation but could have had significant benefits in terms ofimproved maintenance to
areas such as towers and roofs that often suffer fromblockages. Such installationsalso aid the
early identification of faults, which is critical for minimising the consequential cost of defects.

Anumber of churches had work carried out to bells,clocks and organs in the study period.
Whilst these items were all displaying defects,these wereisolated to the itemsthemselves.
Often their repair was part of aunique campaign, such as a ‘millennium clock scheme’or
similar. Itis forthis reason that the resultson expenditure onsundry items should be treated
with some caution, as this category includes anumber of ‘special’ projects not linked to the
fabric condition of the building.

Thefollowing graphs(Figure 13 & 14) illustrate the averagecost and expenditure associated
with sundry items forasample of churches thathave had minimalmaintenance,compared
with a sample of churches that had regular maintenance and repair. The graphs below show
that the differencein amount between expenditure and cost liability for churcheswith minimal
maintenance was far greater for those receiving regular repair.
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Figure 13 - Average Cost and Expenditure by QI for Sundry Items - 12 churches with minimal maintenance/repair

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Figure 14 - Average Cost and Expenditure by QI for Sundry Items - 9 churches with reqular maintenance/repair

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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5.2,

521

52.2.

5.23.

Comparison of Churches by Category

The churchesidentified forinclusion in this research project were taken fromas broad asample
as possible (refer to the ‘Methodology’ section of this reportfor further details), covering a
range of different ages of church, conditions, listings and locations. Given the extent of data
collected and analysed, it was possible to carry out assessments notjust by buildingelement,
or by churchesthat show evidence of good or poor maintenance/repair,but by other defining
characteristics. This section ofthe report draws conclusions about the condition of churches
and maintenance requirements, based on other criteriathat define them.

Age Category
The study covered30 churches fromfour periods: Early Medieval, Medieval, Post Medieval and

Victorian/Pre WW1. There were no Modern churchesincludedin the studysample.

Of the churches assessed, 1 was Early Medieval, 11 were Medieval, 1 was Post Medieval and 17
were Victorian/Pre WW1. As Early and Post Medieval categories only cover onechurch each,
they have not been analysedwithin this section, as thereis not wide enough a spread of datato
give a meaningful result.

The graphson thefollowing pages (Figures 15to 18) show the cost against expenditure for
Medieval and Victorian/Pre WW1 churches, first as a total figure,and then separated by
element. Thisis taken from the sampleofeach age category,soincludes a mixture of churches
in good and in poor condition.
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Figure 15 - Average Cost and Expenditure by QI for Medieval churches

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Figure 16 - Average Cost and Expenditure by QI for Victorian/Pre WW1 churches
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Figure 17 - Average Cost by QI and Element for Medieval churches
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It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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5.2.4.

5.2.5.

5.2.6.

5.2.7.
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Figure 18 - Average Cost by QI and Element for Victorian/Pre WW1 churches
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At a basic level these graphsdemonstrate thatthe cost of repair on Victorian/Pre WW1 churches
is greaterthan that on Medieval churches. However, as a generalisation Victorian/Pre WW1
churches are larger and usually more detailed or complexthanMedieval churches. In this study,
the Victorian/Pre WW1 churches have been more oftenlarge urban churches in comparison to
the more frequently rural smallerMedieval churches. Given this,itis not overlysurprising that
the Victorian churches cost more to maintain.

Despite this,the graphs are actually quite similar, with roofs and masonry representing the
biggest costs,with interior being prominent as well. It can therefore be said that the defects
faced by most churches are quite similar,regardless of age,and itis the size and complexity of
thebuildingthat determines running cost.

Even a church in a good state of repair has considerable annual costs associated with keeping it
in astable condition.Thisisin addition to any works involving majorrepair or which deal with
material/design failure. By looking at the churches thathave been wellmaintainedin each
category, it was possibleto give avery broad estimate for thecost of dealing with typical
repairsduring each quinquennium:

e Medieval Church-upto £35,000
e Victorian Church-upto £20,000

Itshould be notedthat thisis based onlyon the sample of this study and is affected by the
specific details of the churches assessed. Itis abroad-brush figure, to be used as basic
guidanceonly.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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53.1.

53.2.

In addition to the above figures,there needsto be added the cost of routine maintenance tasks
where they were not identified in the QIRs (such as servicing the boiler and drain clearance),
alongwith all legally required testsand inspections. These tests include but are not limited to:
electrical system testing, lightning conductor testing, fire risk assurance, gas checks and PAT
testing. It should also be noted thatthe cost of access can be considerable and is notincluded
in these figures.

Heritage at Risk Category
The 30 churches assessed as part of the studyfall fairly evenly intothe followingcategories,
based on their Heritage at Risk Register (HAR) status:

e ChurchthathasbeenonHARforover3Years (8 churches)

e Churchthatwasaddedtothe HARiINn 2018 (8 churches)

e  Churchthatwasassessedin 2012 but not deemed HAR (7 churches)
e  Churchthatwasnotassessedin 2012 (7 churches)

Thenature of the Heritage at Risk Register means that those churches on theregister have
already been identified as beingin a poor condition. However, it is still beneficial to compare
the churchesin each category as part of developing an understanding of the rate of
deterioration once defects go un-repaired. Itis also worth notingthat just because achurch
hasnotyet been added to the HAR, it does not mean thatitis currently in good order, oris
being repaired and maintained as its condition requires.

The graphson the following pages (Figures 19 to 22) demonstrate the overallestimated cost
and expenditure from one QIR to the next for each HAR category, taken as an average of the
churchesin that category.
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Figure 19 - Average Cost and Expenditure by QI for churches on HAR for over 3 years

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Figure 20 - Average Cost and Expenditure by QI for churches added to HAR in 2018
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Figure 21 - Average Cost and Expenditure by QI for churches assessed in 2012 but not HAR

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of

the sample assessed.
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53.3.

5.3.4.
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Figure 22 - Average Cost and Expenditure by QI for churches not assessed in 2012 for HAR

Inall but the first category (Churches onHAR for over 3 years) the range of cost and
expenditure,as an average of the churchesin each category,isin broadly the same region
(£100,000to0 £250,000). In all cases the average cost of repairsis 4 to 5times greaterthan the
expenditure on repairsinthe same period. No Churchin the study has,or has spent,the
necessary funds requiredto completely resolve the defectsnotedat any onetime. Itis
therefore imperative thatfundsare spent wisely toensurethat expenditurehas the greatest
possible beneficial impact.

Perhapsthe mostinteresting graphisthe onefor ‘Churches on the HAR for over 3years’. Being
onthe HAR,you would expect these churches to needthe greatest amountofrepair. However,
this graph also demonstratesthat thesechurchesare experiencing rapid deterioration; thereiis
a significantincrease in the cost estimate from one QIR to the next. Alongside the increasing
cost of repair, expenditure increases at asimilar rate, with Churches in this category spending
far more than in the other categories onrepair by the final QIR. This cost analysis confirmsthe
general impression given in the QIRs for these churches; that thereis a point of disrepair,
beyond which costs escalate rapidly,and it is then practically impossibleto stabilise the
condition of the church with arolling programme of repair. Once at this point, these buildings
require a large capital sum associated with a major scheme of works to reverse their
deterioration. Itisthis rapid demand on expenditure thatmostchurches cannot fundon their
own. Ensuringthatthe church does not reach this ‘point of no retum’is critical, and is best
achieved through timely and informed repair and maintenance.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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54.1.

5.4.2.

5.4.3.

5.4.4.

5.4.5.

Initial Cause of Defect Category

Each defectidentified and priced was assigned a category identifying the cause of initial defect.
These categories are: Lack of Maintenance, Material Failure, Structural Failure / Movement,
Design Failure,Weather, Anti-Social Behaviour and Undefined. Referto ‘3 - Project
Methodology’ for definitions of these terms.

When looking at the total cost of repairs across thestudy period, the breakdown by each initial
cause category is as shown in Figure 23.
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Material Failure Undefined Lack of Design Failure Anti-Social Structural Weather
Maintenance Behaviour Failure /
Movement

Figure 23 - Total Estimated Current Costs of Repair from Initial Cause

Material Failure was the cause of defect incurring the most cost across the study. However, as
explained in the ‘Methodology’section, thisis quite abroad category in thatitencompasses
failure or defect of materials right across the fabricof the church. Itisalsoimportant to
recognise that the initial cause of this failure may have been due to one of the other causese.g.
lack of maintenance, but where this was not apparent during the study period, this could notbe
determined.

Similarly the ‘Undefined’ category, representing the second largesttotal cost, is fairly broad in
the defectsit covers,and by its nature is difficult to draw conclusions from. To reiteratea point
made earlier in this report, thisis not to say that the inspectoror the Church were not aware of
the cause of defects, just that it was not apparent from the information containedwithin the
QIRs, on which this study is based.

Of mostinterestin relation to this study, is that the third costliest categoryrepresenting an
estimated cost of just over £1,250,000, are the defects that arose as adirect result of Lack of
Maintenance. Thisis nearly 18% of the total cost to repair all defects whenfirst identified. This

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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is a considerable sum,and would be avoidable if the correct maintenance regimes were
universally in place. Itis also of note that thisis the estimated cost of the initial cause of defect
only,notaccounting for delay or consequential defects.If Churches are able to resolvethe issue
ofinsufficient maintenance, thereis the potential for considerablesavings, allowing funds to be
directed towards other areas of repair.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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6. TheValueof Maintenance

6.1. How Valuable is Regular Maintenance and Repair?

6.1.1. This research project set out to assess whether regular maintenance and a pro-active response
to maintenance requirementscan reduce the long-term cost liability of a church. It also sought
to identify howignoring these ‘stitch in time’repairs and neglecting regular maintenance can
affect achurch,and how quickly the fabriccould deteriorate as aresult. Thestarkest
demonstrationofthefindingsis the comparisonof the elemental cost of repairs of awell-
maintained church,compared to one with minimalmaintenance.
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Figure 24 - Average Cost by QI and Element - 12 churches with minimal maintenance/repair

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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6.1.2.

6.1.3.

6.1.4.
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Figure 25 - Average Cost by QI and Element - 9 churches with reqular maintenance/repair

Across all elements, the cost liabilities for the churches that were poorly maintained and
repaired were significantly higher than those that received regular attention. Although those
churches also experienced sudden costs due to wear and tear failures, by carrying outregular
repairand maintenance, the expenditure across each quinquennium was much more
consistent, makingit easier to predict and budget for.

Of particular noteis the trajectory of ‘masonry’and ‘interior’;the two key elements thatare
susceptible to consequential defects as aresult of defects in roofs and rainwater goods. Figure
24 demonstrates asignificantincrease in estimated cost from one QIR to the next, which is
attributed to theincreasingimpact of unresolved roof and rainwater goods defects. Itis
interesting to observe that whilst the cost of roof repairs increases as more of the roof fails and
needs replacement,the cost line for rainwatergoodsremains relatively constant (although still
higherthan for the well-maintained churches). Thisis because,inisolation,once rainwater
goodsreach a point of failure where they require complete overhaul, the cost will notincrease
tothekind of levels for roofrepair. Itisthe consequential damage in other elements where the
costincrease arises, not the basic cost of repairing the rainwater goods themselves.

Whilst the difference in cost of repair between regularly and minimally maintained churches is
quite large, the expenditure for each category is far closer. All buildings require repairand itis
expected that buildings of the age, complexity and intricacy of thosein the study wouldrequire
areasonable level of expenditure just to keep them at astable condition. What this identifies is
thatif therequired funds are not available to address the defectsidentified, then it can quickly

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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move beyondthe pointwhereitis affordable. Once maintenance and repair has been delayed,
it can soon become difficult to bring the condition of thebuilding back to astable level without
a significant capital injection.
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Figure 26 - Average Expenditure by Ql and Element - 12 churches with minimal maintenance/repair
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Figure 27 - Average Expenditure by QI and Element - 9 churches with regular maintenance/repair
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It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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6.1.5.

6.2.
6.2.1.

6.2.2.

Itis important to stressthatwhere churches had beenidentified as minimally maintainedor
repaired, it is not necessarily the faultofthe people responsible and itis notintended as a
criticism of their actions. Lack offundsis anissue common to many churches,and anumber of
thosein poor condition have very small congregations, with limited means. In addition to this,
the availability of congregation members to carry out voluntary maintenance varies from
church to church,and can have asignificant impact on the condition of the building. It can also
bethe case that long-term neglect has fallento the current custodiansto rectify, but has gone
beyondthe point whereitis financially possibleto do so. Itis therefore prudent toidentify the
top priorities forachurch,based on the funds available, which will have the most beneficial
impact. Theidentification of potential funding sourcesis also critical and both of these areas
arewhere advice of the church’sinspector can be crucial in aiding the process. Forchurchesin
poor condition, it is necessary and correct for the inspector to identify all visible defects, but it
can be overwhelmingforachurch to know howto begin repairs when confronted with along
list of ‘urgent’ actions. Additional ordering by priority may assist theChurches in receipt of
QIRs.

What is the Cost Impact of Not Carrying Out Repairsin a Timely Manner?

Part ofthe assessment of the Value of Maintenanceis the determination of the costimpact of
notcarryingout repairsin atimely manner. In orderto determine this, defects were tracked
from one QIRto the next and any change in the condition or extent of the defect was noted and
costed. Asall costs were calculated on today’s values (Q1 2019), without inflation, any
difference between QIR costs was due to theincreased cost associated with delaying repair.

Aswith elemental cost,the impact of the cumulative cost of repair as aresult of delayed work
was best assessed by comparing Churches that regularly carried out maintenance and repair
with those where such work was minimal.
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Figure 28 - Cumulative Cost of Delayed Repair - 12 churches with minimal maintenance/repair

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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Figure 29 - Cumulative Cost of Delayed Repair - 9 churches with reqular maintenance/repair

I initial cost of repair I increase in cost as a result of a lack of timely repair

6.2.3. Figures 28 and 29 compare the initial cost of defects with the final cost,where change in cost
was purely associated in worsening conditionas aresult of the lack of timely maintenance and
repair. Thisincreasein costis showninred on these graphs. At abasiclevel, thisincrease was
all avoidable cost,thoughobviously available resourcesand funding do limit whatis possible.
Thisis why even the well maintained churcheshave sums of cumulativecost. However,itis
clearthat,when reviewingthe percentage of the initial cost,churches where minimal
maintenance and repair was carried out experienced much greater increase in cost liability as a
result of not carryingout workin atimely fashion.

6.2.4. These graphs onlydemonstrate partofthe cost associated with delaying repair. The costs
shown on the graphs are the totals of cumulativecosts of delayfor individual itemsin isolation.
Forexample,this may be that theinitial cost was for asmall amount of slippedslates, which by
theend had increased asthe number of slipped slates increased due to lack of repair. What it
doesn’taccount for,however,is the consequential damage as aresult of this,e.g. a plaster
ceiling collapsing as aresult of wateringress through these slipped slates. This is difficult to
quantify on a cause and effect basis, as many issues have numerouscauses. However, it was
clearfrom thetext of the QIRs that this consequential damage does occur and so the overall
costimpact of delayingrepair can be considerably greater than demonstrated onthe previous
graphsand canindeed be many times the cost of the original repair. Theimpactis best
demonstrated by the overall increase in cost of the total cost liability of achurch over the study
period.

6.2.5. Example 12:

This church suffered from numerous issues with rainwater goods and saturated
ground due to poor drainage. Despite the Church carrying out some repair and
maintenance work, the major repairs to these items remained outstanding. As a
result of this, walls became saturated, internal plaster finishes and murals were
deteriorated, ground movement occurred causing cracking, and the floor was
warping and rotting in places. This consequential damage resulted in the overall
estimated defect cost liability rising from £150,000 to £200,000 in the study period,
despite expenditure of around £80,000.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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6.2.6. Itis clearthat delayingrepair can cause a dramaticincrease in cost and the extent of defects.
Ideally, all repairs would be completed within thequinquennium at the urgency stated by the
inspector, butitis accepted that thisis likely to be unrealistic. Itisthereforeimperative that
priority is given to repairs that are likely to escalate and cause the most consequential damage,
as thisis where costincrease can be the most extreme.

6.3. Further Observations from IndividualChurch Data

6.3.1. In addition to the general trendsthat can be identified from the project data, there were certain
Churches within the studythat experienced one-off events, or approached works in a certain
way, from which further conclusionscouldbe drawn. These churches are identified and
assessed below.

6.3.2. Example 13:

The inspector for this church described the church’s overall condition as going from
‘fair’ to ‘poor’ between the two QIRs available. Although a number of defects were
listed and recommended repairs noted, very little work was carried out. However, it
was noted that despite this, the chancel received £20,000 of reordering, not
associated with any defects. Whilst it is acknowledged that the church’s liturgical
function is of high importance, such projects would be better delayed when repair
works are urgently required. In the period the estimated cost of repairrose from
£525,000 to £775,000 of which £75,000 was purely attributed to the extra costs
incurred from delaying repairs, as opposed to new defects arising.

6.3.3. Example 14:

The Church carried out a significant amount of repair work across the study period,
following the recommendations of the inspector. This proactive approach brought
the estimated cost liability of defects down from approximately £190,000 to
£158,000. However, with difficulty of access in mind, the Church could not afford to
carry out high-level repairs without external funding. The Church applied for a grant
to pay for the works but was turned down. As a result, despite the Church’s positive
approach to repair and maintenance, the work had not been carried out and the
extent of deterioration increased. As a result, the estimated cost liability for the
church increased to £170,000 by the end of the study period.

6.3.4. Example 15:

This church was well maintained and it could be seen by the work carried out that
they were responsive to the recommendations of the inspector. However, an
unexpected event, in this case a lead theft, can divert a church’s resources with
negative consequences on other defects that would otherwise have been addressed
by routine maintenance and repair. Even where there is not a financial demand for
dealing with unexpected events, due to insurance cover, the impact in time and
disruption can be great. Measures to mitigate risk of this kind of unexpected repair
arising are important in order for a Church to be able to budget and programme
works.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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6.3.5. Example 16:

Immediately prior to the study period the Church recovered the building’s roof in
order to address continual failure as a result of the previous roof reaching the end of
its design life. However, in the QIRs it is noted by all inspectors that the quality of
the new roof installation was poor, with works to rectify defective flashings and
slates being identified, despite it being new. Whilst this was identified as £750 of
defect cost at present, it was noted that defects seemed to be ongoing, placinga
financial demand on the Church for an element believed to have been resolved.
This highlights the importance of correct and informed specification and installation.

The other issue of note on this church is the lack of coordination when addressing
different defects and the impact this has on cost. The high-level rainwater goods
had long required overhauling to address defects, but this was not carried out when
the roof replacement took place. As a result, the condition of the rainwater goods
further deteriorated leading to blockages and additional failings. The cost of access
to high-level items is considerable, so by not coordinating the work, not only must
the Church find additional funds for rectifying the further deterioration, but also the
access costs as well.

6.3.6. Example17:

This Church demonstrated a pro-active approach to the maintenance and repair of
the church. In particular, it is evident from the QIRs that there was a programmed
approach to tackling issues, with preference given to the most urgent repairs, but
with defects being addressed in groups where there is a logic to carrying out
different repairs together. For example, halfway through the study period the
Church carried out a major programme of repair to the tower, but whilst access was
in place they also took the opportunity to reroute poorly designed rainwater goods in
order to reduce the risk of failure and to allow easier maintenance in the future. This
approach proved to be successful in bringing down the estimated cost liability of
defects for comparatively low expenditure (£75,000 to £42,000 to £38,000 across
the study period).

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
APEC Architects | Page 44 66101 | 3.4 | 190730



Historic England | The Value of Maintenance? | Project Report

N Funded by

e
[ ]

7.1.1.

7.1.2.

7.1.3.

7.14.

7.1.5.

7.1.6.

Historic England

Other Observations

Itis notthe purpose of this study to makerecommendations on theformat and contentof QIRs,
norisit to produce astrategy for Churchestofollowin orderto minimise costor better
approach areas of repair. Theresearch team also recognises thatall churches are unique,and
have aunique set of demands placed upon them,both in termsofthe building fabricneed and
financial limitations.

However, having assessed 30 different churches and around 90 QIRs, there are some common
themesthatare applicableto manychurches. Itis,therefore, prudent to include our
observations of thesein this report, as it may help to inform decisionson repair and
maintenance. This section of the report liststhese, as follows.

Ithaslongbeen recognised that the correct upkeep of roofs, rainwater goods and drainage is
crucial to maintaining the condition of abuilding. However, assigning costs to this throughthis
research project has highlighted how substantial the costofrepair can be,and that these
elements are vulnerable to rapid deterioration, with the associated rapid escalation of cost.
Perhaps mostsignificantly, failuresin roofs, rainwater goods and drainage are the primary
cause of consequential failure for other areas of the building fabric,notably masonry and the
interior. Thisis of upmostimportance to a Church’s understanding ofthe importance of regular
maintenance and timely repair, with the appreciation thatthe cost of not acting can be many
timesthat of the cost of the initial work. The positive benefit of a Church having regular
maintenance contractsin place,as well as a list of trades ‘on call’ to any urgent defects cannot
be overstated.

With one notable exception, the failure of roofs across the study samplewas due to the
coverings reaching the end of their design life. Once first signs of this occur,thereis a period of
5-10 years where patch repairis successful before the deterioration escalatesto such a point
whererecoveringis more cost effective. Itisthereforeimportant that,where possible,the
causes of failure are identified when defects first occur, to help the Church identify when
recovering of aroof will be necessary, e.g.spotting the first signs of nail fatigue or lead that is
reachingthe end of its repairable life. Replacement ofaroofis a high costitem and many
Churches struggle with raising the necessary funds for replacement,when fundraising is left
until recoveringis urgentlyrequired. Ideally Churcheswouldset aside funds each year across
the life of a roofto pay forits eventual replacement. Ifthisis not possible, early identification
thataroofis approachingthe end of its life would allow funds to raised year-on-year during the
5-10 years that ‘stitch in time’ repairs are possible and possible grant sources identified.

There were occasions where QIRs noted minor roof and rainwater goods repairs as low priority
ormerely desirable. Thisresearchproject hasshownthatin numerous cases these low priority
repairs escalate to urgent within the quinquennium. Given the extent of damage and
associated cost with these defects it may be prudent for all defectsnotedin these elementsto
automatically be assigned a higher urgency rating.

The cost of access to high-level itemsis considerable and usually represents a large proportion
ofthe overall cost associated with ascheme of repair. Churches should take advantage of any

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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access in place to address other areas of repair or maintenancein the adjacent area. Whilst this
will add to project cost,the overall cost of repair will be far less as aresult of making best
economicuse ofthe access equipment. Churches are advised to seek theadvice ofthe QIR
inspector as to what works and improvements could take place as part of the work package,
whilst access s in place.

Itis noted that access to maintain high-levelguttersis anissue. Itis highly beneficial for
Churchesto have contractsin place forthe clearing of rainwater goods afew times ayear.
However,even on well-maintained churches, this rarely seems to be coordinated with other
items of high-level maintenance. It wouldbe of benefit for Churches to ensure that at least
once per quinquennium, these contractors also carry out any required high-levelredecoration
works to rainwater goods and windowsetc. Again this achieves maximum value from the
access.

Churches only have limited funds available to spend on repair worksand this is a particular
challenge for Churches with small attendance or located in less affluent areas. Such churches
tend to have more defects identified in the QIRs than those with larger congregations. Any
Churchreceiving a QIR with a very longlist of urgentrepairs may feel it is overwhelming. This
situation often leads to little work being undertaken at all. Forthe churchesin poorcondition
further guidance as to which repairs would provide the most positive impact with the funds
available would be beneficial and encouraging. Furtherranking of remaining repairs could then
berated accordingly.

A majority of churches have suffered deterioration as aresult of hard pointing to masonry.
Whilst all inspectors notethis as anissue,the reason why this is detrimentalis not always
explained to the Church. It highlightsa deficiency in the Church’s understanding of the
requirements of traditional construction. Greater advice and explanation across theindustry
would help ensure that those church members carrying out well-meaning repairs and
maintenance do not compromise the buildingin doingso.

Almost universally acrossthe study Churches are notachieving compliance with their legal
requirements, particularlyin relation to testing of electrical systems, fire regulations and
asbestos management. WhilstmostQIRs identify theseitems, it is often as a separate section
ofthereport,outside the main bodyofthe text. Where included in the list of recommendations,
it is often not stated whythese tests/audits/assessments are important. Greater emphasis
should be placed on theseitems, with supportinginformation to make sure the Church are
awarethattheseitemsarealegal requirement. Itwould alsobe prudent to note thatthe
Church mightbeinvalidatingitsinsurance by notcarryingout these tests. The testingand
upgrading of lightning conductorsis anotheritem that is similarly neglected.

Althougheach churchisindividual,and the inspectoris best placed to make recommendations
on urgency of repair, the findings of this study in relation to which elementsdeteriorate quicker
than other,can hopefully help to informthe urgency assigned tovariousdefectsin future QIRS.

Thereis benefit to the Church in understandingtheimpact of delayed repair on the condition of
the building. Itwould therefore be useful tothe Church’s understandingif theinspector,when
noting outstandingitemssince the last QIR, could make specificreference to the extent of
deterioration since the last reportand the impact of this.

It should be noted that figuresin this report are based only on the study sample of 30 buildings and are affected by the specific details of
the sample assessed.
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