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This article reproduced from the September 2007 issue of
‘Fire Prevention and Fire Engineers’ Journal’.

Protecting an Ancient Monument
Stewart Kidd

Historic Scotland has recently commissioned the installation of a sprinkler system in a
small highland castle.  It is believed that the castle is the first Scheduled Ancient
Monument to be fitted throughout with automatic fire suppression and the location
may also be the oldest building in the UK which is protected by a sprinkler system.

While the installation of automatic fire suppression systems into historic buildings is no
longer unusual, a recent project undertaken by Historic Scotland to protect Corgarff
Castle, Aberdeenshire does raise a number of matters of particular interest not only for
heritage organisations but also for the fire protection industry and the fire and rescue
services.

In the case in point, the property (see box), a Scheduled Ancient Monument in the care of
Historic Scotland, presented a number of problems relating both to fire safety, fire service
access and property protection.

The castle, which has been restored internally since coming into the ownership of the
State in 1961, is maintained as a visitor attraction and is open to the public. The castle’s
internal arrangements are as they were in the late 18th century when it was in use as a
barracks and military outpost accommodating a half company of troops engaged in
enforcing the Hanoverian government’s rule in the highlands following the second
Jacobite uprising. (The troops also performed the even more unpopular task of
suppressing the illegal distilling of whisky!)

Concerns about the safety of the castle arose in 2005 as a result of an inspection by the
Crown Premises unit of the Scottish Fire and Rescue Services Inspectorate. A report
suggested that the principle risk from fire in the premises related to the means of escape
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from the upper and lower floors. It was the Inspectorate’s conclusion that the single timber
staircase, which is effectively, by reason of the lack of compartmentation, open for its full
height, was inadequate as a means of escape from the upper floors.

The Inspectorate also drew attention to several other issues which exacerbated the fire
safety issues – there is no year round supply of fire fighting water within easy reach of
the castle, the access is extremely poor, the site isolated and in winter, roads in the area
can be snowbound for weeks at a time. The Crown inspector suggested that an automatic
fire suppression system might ‘therefore have benefits both in respect of statutory
compliance and heritage asset protection’.

As a result of this, in 2006 Historic Scotland appointed the Loss Prevention Consultancy
Ltd (which specialises in the protection of historic and heritage buildings) to undertake a
review of fire safety at Corgarff with a specific remit of determining what additional
measures could be adopted to provide compensation for the limited means of escape.

Boxed Para

Corgarff Castle has its origins in the mid 16th century as a five storey tower house set
within a walled enclosure. The site of the castle, in Strathdon, West Aberdeenshire estate
commands the main route between Speyside and Deeside. In 1753 the route, then little
more than a track, became one of the famous military roads constructed under the control
of Major General George Wade. Corgarff sits in a key position at the junction of the road
north to Fort George and east to Aberdeen. The road to Coupar Angus in the south begins
nearby. The only access to the Castle from the A939 is along a narrow road and then up a
very steep, unmade track which is some 250m long.

The Castle is Listed Category A by Historic Scotland and is a Scheduled Ancient
monument (making the installation of any modern systems or equipment a difficult and
delicate process). The tower itself is surrounded by an 18th century star shaped curtain
wall and has a single entrance gate to the south.  Inside the walls there are two separate
structures which abut the castle proper - a brewhouse and a bakery.

The Castle was passed to State Care in 1961 and is one of over 300 such properties
managed and maintain by Historic Scotland. It is presently open as a visitor attraction
every day during the summer and at weekends during the period 1 October – 31 March.

End of Box

The Report and Recommendations

Using as sources of advice Historic Scotland Technical Advices Notes TAN 11 (Fire
Protection Measures in Scottish Historic Buildings), TAN 22 (Fire Risk Management in
Heritage Buildings) and TAN 28 (Fire Safety Management in Heritage Buildings) the
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consultant’s report concluded that; ‘Given the hazards implicit in the age and structure of
the building, the poor levels of fire separation and the difficult access for fire and rescue
service appliances responding to a fire at this location, Corgarff Castle itself in its present
condition and use would be best categorised as 'high normal risk'.

When considering the persons likely to be at risk, apart from staff, the report considered
that, taking into account the school parties which regularly use the Garret (fifth floor)
room for teaching purposes, the level of fire risk in the premises when it is occupied must
be classified as ‘High’.

In considering how this level of risk could be reduced the report suggested that there
were only a limited number of ways in which the levels of hazard (and hence risk) to the
occupants can be reduced. The following were discussed:

a. The primary hazard is the uncontrolled spread of smoke, heat and fire throughout the
structure rendering the stairs impassable and trapping visitors or staff on the upper floors.

b. The conventional approach to risk improvement in this type of building would be to
provide a fire-compartmented staircase.  This is clearly impractical given the efforts to
provide an authentic mid eighteenth century interior for the structure. Equally, the
heritage impact of a ventilation system would be aesthetically unacceptable, and given
the thickness of walls, a problem to install.

c. Other measures (such as the use of intumescent paint or varnish) were not considered
to be realistic or indeed to provide any measurable improvement in the levels of fire
safety in the building.

d. The existing fire safety measures such as fire detection; emergency lighting; signs and
portable fire extinguishers were satisfactory and reasonable.

e. The management of fire safety and related aspects such as staff training also appeared
satisfactory.

e. The report concluded that the only viable option to permit the building to remain
accessible to the public would be to install an automatic fire suppression system.

The System to be installed

The report reviewed all the options available (including hypoxic air inerting (which has
been used in Norway in a heritage context) but concluded that a water-based system
should be considered. After discussions with the Historic Scotland it was agreed that bids
would be invited for either conventional automatic sprinkler protection or water mist
systems.

The site location poses a number of limitations on the systems which might be installed
including:
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• Very low temperatures in winter (- 15 °C being not unusual)
• No water supply on site
• Very limited space available for tank and pumps
• Aesthetics of completed system of great importance
• Single phase power supply
• Limited initial intervention by fire and rescue service1

A number of compliant tender returns were received and considered and (based mainly
on the initial system price) it appeared that sprinklers would provide the most cost-
effective solution. Sprinklers were also considered to offer a better whole life cost when
costs of maintenance etc were also considered.

The following comparison was developed prior to a decision being taken:

Boxed Para

Watermist Sprinklers

Uses less water to extinguish fire Needs more water
Stores 10 – 30 minutes Requires 60 – 90 minutes storage
Higher purity water Mains or well water is adequate
12mm stainless steel pipe 30mm steel, cpvc plastic or copper pipe
High pressure pumps or Simple pump
gas cylinders
Quartzoid bulb operated Quartzoid bulb operated
Heads must be visible Heads can be concealed
Requires specialist servicing 2-3 Annual service only
times yearly
Electronic controls Simple, mechanical controls
Service life probably <15 years Service life probably > 30 years

End of box

Selection of Sprinkler Heads

It was evident from early on in the project that the selection and type of sprinkler head
would be paramount to the success of this project.

Given that the visible intrusion of the system was to be minimal and the locations for pipe
routes was limited, extensive research into sprinkler head types was essential.

                                                  
1 Up to 20 minutes under normal conditions for a single, smaller fire appliance. In bad
weather this could be greatly extended. Support and specialist appliances from Aberdeen
could take 75 - 90 minutes.
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There are 34 sprinkler heads installed within the monument, of which there are 5
different model types each with a different operating pressure. This indicates the
complexity of not only the hydraulic requirements but also the design for this type of
structure.

System Installed

It was accepted from the outset that it might not be possible to install a system which
fully complied with BS EN 12845 and LPS 1048 but as there are no specific Building
Standards issues and no insurer involvement it was agreed that the system to be installed
would be as fully compliant as possible.

In addition, to ensure that the project was delivered within budget it became necessary to
modify the extent of the system which had been originally specified by deleting
protection from the basement area.  This area contains no fuel load and no ignition
sources and is open to the elements and so was considered to be very low risk.

The system now in place has been designed and installed by Armstrong Priestley Ltd to
Light Hazard classification but with 2.9 m3 of water storage. The tank, manufactured by
the local Aberdeen company, Balmoral Tanks is of some interest as it had to be installed
in a very restricted space. The GRP sections of the LPCB/WRAS approved tank had to be
small enough to pass through a very narrow doorway prior to assembly. The pipework is
principally copper with pressfit connections and will be filled with an approved glycol
based antifreeze solution after commissioning and testing. External pipework is in
medium weight mild steel. The pumproom which also contains the tank is provided with
background heating as part of the castle’s conservation measures.

Sprinkler heads supplied by from Central Spraysafe are rated at 68ºC (except for the
concealed heads which are rated at 57º/71C º) and are sidewall or pendant. Pendant
recessed heads with cover plates have been used on the second (barrack room) floor.
Written approval has been obtained from the manufacturer to have the coverplates
rendered with a thin plaster wash to allow them to blend in with the existing ceiling
finish.

The pumps and tank are located in the former brewhouse (a ‘lean-to’ structure outside the
castle proper) on the ground floor in an area accessible only to staff. The system is fitted
with a 50mm main stop valve with full test facilities (all test water is re-circulated to
minimise the risk of water damage and to conserve water).

While great care has been taken to minimise the visible intrusion of sprinkler heads into
visitor spaces, in some places (like the staircase) the yokes and deflectors have, with the
consent of the manufacturers, been painted with a water based paint to further disguise
them.  The appearance of the finished items are considered to be visually acceptable.

The system is supplied with two Grundfos fireSafe 150 l/min pumps rated at 3.5 bars.
The pump controller is pre-equipped to be connected at some future date to a diesel-
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powered generator. (Installation of this addition will be dependent upon budget
availability and, like the rest of the installation achieved, Scheduled Monument Consent
from the Inspectorate,

The pump controller has a built-in flow switch which is interconnected to the existing fire
detection system control panel and hence via an alarm receiving centre to Grampian
F&RS Control in Aberdeen.

Lessons Learnt

It was Historic Scotland’s intention that this project should be used to determine the sorts
of problems which are likely to be encountered in the installation of sprinklers in this
type of historic building. It is now almost 15 years since the first significant fire
suppression system was installed in a Scottish historic building (at Duff House – see Fire
Prevention XXX???) and many lessons were learnt from that project.  The most
significant factor is almost certainly the level of coordination which has to be imposed on
such a project – especially in respect of issues such as pipe runs, penetrations and head
locations.  At Corgarff there was exceptionally good collaboration between Historic
Scotland and the sprinkler installer and this included, for example, penetrations and
preparing pipe runs being undertaken by Historic Scotland’s own craft workers. Careful
review of pipe runs and routes have minimised both fabric disturbance and visual
intrusion.

Conclusions

This project is a good example of how a sprinkler system can be installed in an important
historic building of some age without significant damage to heritage fabric or visual
intrusion.  The system, even though constrained by very limited space, poor power
supplies and a lack of mains water will provide a key life safety system which will enable
all of the building to remain open to the public and to continue to be used for education
purposes. At the same time, part of Scotland’s built heritage, located in a sparsely
populated area with restricted fire service cover will be provided with round the clock
automatic fire suppression which will minimise the impact of any fire which might occur.

Stewart Kidd is a consultant specialising in fire and security measures for historic and
heritage buildings and is the author of Historic Scotland’s Technical Advice Notes 22
and 28. He expresses his appreciation to Mike Penderey of Historic Scotland and to
David Bell of Armstrong Priestley for their help in preparing this article.


