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Following the establishment of the Merchant City Townscape Heritage 
Initiative in 2000, Glasgow Building Preservation Trust was approached 
to examine the restoration of 73-77 Trongate as a pilot project within the 
THI area.  As a first stage, a conservation study was prepared which 
examined the viability and costs associated with restoring the building 
as a wind and watertight shell.   In late 2002, Forward Scotland – a 
charitable company whose role is to promote sustainable development 
in Scotland - approached GBPT with an enquiry over the suitability of 
the building as office space.  Keen to review the full range of options 
open to them before making a commitment to any particular property, 
they saw an opportunity to support further work into the building through 
the commissioning of a sustainability scoping study, the purpose of the 
study being to scope the potential of 73-77 Trongate as a demonstration 
project promoting best practice in the refurbishment of redundant 
properties according to sustainable development principles. 

This study therefore addresses the manner and degree to which an 
existing building could be adapted and modernised in keeping with 
sustainable principles.  It responds to a brief developed with Forward 
Scotland to convert the building for office use, although also investigates 
alternative uses.  It is intended to be of relevance to others addressing 
similar building challenges.  To that end, while the study is site-specific, 
key considerations, principles and lessons are drawn out throughout the 
text to inform an overall approach supported by the project study team 
and the client group. 

While it is estimated that the incorporation of the recommendations 
identified as part of the study would result in an increase in the cost of a 
standard refurbishment strategy for the building, this has to be seen 
against the bigger picture of the importance of finding a new use for a 
redundant building, contributing to the regeneration of an area of the 
city, reducing reliance on non-renewable forms of energy, and creating a 
healthier and more natural environment in which to work.   

A large percentage of buildings in the United Kingdom, particularly 
offices, are unsustainable buildings.  They are ineffectively conceived, 
constructed and operated, working against the productivity of their 
occupants.  And yet before us we have the tools to create far better, 
higher quality buildings.  This study seeks to address that, albeit within 
the constraints imposed by the building itself and current legislation, and 
it is hoped that the output will be of value across professions and the 
public in Scotland and beyond. 
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In 1999, as part of its second stage submission to the Heritage Lottery 
Fund under its Townscape Heritage Initiative, Glasgow Building 
Preservation Trust and its project partners identified some forty 
properties in Glasgow’s Merchant City and Trongate area whose 
importance – whether architectural, cultural or historic – deemed them 
eligible for inclusion in a regeneration strategy.  Owned by Glasgow City 
Council, the property occupying Nos. 73-77 Trongate was assessed as 
being particularly important due to its proximity to the Category ‘A’ listed 
Tron Steeple and Theatre complex. 

 

 

 

Following the establishment of the Merchant City Townscape Heritage 
Initiative in 2000, Glasgow Building Preservation Trust was approached 
to examine the restoration of 73-77 Trongate as a pilot project within the 
THI area.  As a first stage, a conservation study was prepared which 
examined the viability and costs associated with restoring the building 
as a wind and watertight shell using funds available from Historic 
Scotland and Merchant City THI.  Thereafter, it was anticipated that a 
retailer would complete the fit-out of the building in a manner 
appropriate to its specific end use. 
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Although not an immediately obvious candidate for end user, Forward 
Scotland – a charitable company whose role is to promote sustainable 
development in Scotland through innovative practical projects and also 
through influencing policy - approached GBPT with an enquiry over the 
suitability of the building as office space.  Keen to review the full range 
of options open to them before making a commitment to any particular 
property, they nevertheless saw an opportunity to support further work 
into the building through the commissioning of a sustainability scoping 
study.  The purpose of the study was defined as being to scope the 
potential of 73-77 Trongate as a demonstration project promoting best 
practice in the refurbishment of redundant properties according to 
sustainable development principles.  To this end, consultants with a 
particular expertise in sustainable design, construction and promotion 
were appointed to join the existing Design Team for the conservation 
study. 

During the course of the study, a retailer currently operating within the 
Merchant City approached GBPT expressing an interest in re-locating to 
the building.  This allowed the project study team to examine different 
scenarios for the end use of the building, at the same time as assessing 
the different demands placed on the property by differing occupancies. 

&,& � >?<� �$�! ; " ��  ?7�>� <>� ; �� ��� � �� � �� �� ; 9! < �
Glasgow has a single surviving fragment of seventeenth century 
ecclesiastical architecture in the shape of the Tron Kirk Steeple on 
Trongate.  Constructed in 1592, the collegiate church of St. Mary and St. 
Anne was once attached to the tower, to which a spire was added 
between 1630 and 1636.  The church was burnt out at the close of the 
eighteenth century and rebuilt in 1793 by James Adam who left the 
steeple free standing.  For some time it housed the Tron weighing 
beam, where all goods entering the city were weighed and taxes 
collected.  This was removed in the mid nineteenth century and the 
Tudorish arches on each face formed in 1855 by John Carrick, the city’s 
Master of Works, to allow the pavement to run under rather than around 
the tower.  A distinctive feature of the Trongate, it has recently been 
restored and converted to create two useable levels of accommodation 
which will be leased by the Tron Theatre Company, whose box office is 
entered under the Steeple.  

It is generally believed that Carrick was responsible for the design of 73-
77 Trongate in the 1850s, at around the same time as the formation of 
the steeple arches.  It certainly bears the hallmark of a building 
constructed by the city, this being a large sculpted coat of arms on the 
dutch gable to the west of the principal frontage.  Apparently two storeys 
in height, it is in reality three floors high, with the meeting rail of the large 
north-facing sash and case windows corresponding to the line of the 
second floor.  The building was likely designed as a commercial 
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warehouse, with the ground floors occupied by shops with storage 
above.  At some point a void appears to have been created between 
first and second floors, and the upper floors used between 1907 and 
1913 as the Tron Tearooms.  At various times it has also been the Tron 
Steeple Boot Depot, a hosiery and, most famously, Jack’s Emporium, 
which served as the city’s Doll Hospital.  Although currently without its 
original elegant shopfronts, the building still retains an attractive dignity, 
created by the simple devices of hoodmoulds, the carved dutch gable 
topped by a large ornamental urn, and the pronounced moulded 
mutuled eaves cornice which runs the length of the Trongate frontage.  
The rear, possibly because of its proximity to the former Tron Church 
(now the Tron Theatre), appears to have been largely blank. 

 

The interior, largely due to the interventions of recent refurbishment 
work, is unremarkable, with the exception of the upper floor, above 
which spans an open trussed roof and where there were a series of 
large rooflights presumably designed to light the void.  There is one 
length of original balustrading across the meeting rail of one of the 
windows, and the distinctive trusses are for the most part intact.  These 
are formed by timber rafters housed at either end in iron shoes and 
strengthened by thin iron rods whose appearance is disguised by 
plaster-on-lath mouldings, including the formation of circles at the apex 
of the truss configuration.  The trusses are terminated at their feet by 
simple plaster shield medallions.  Interestingly, the roof configuration is 
virtually identical to that found in the Victorian Bar of the Tron Theatre 
behind, suggesting that the two buildings were developed 
simultaneously. 
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  Trusses in Tron Theatre Victorian Bar 

  Trusses in 73-77 Trongate 

Various alterations were carried out to the west gable of the building, 
probably at the time of the construction of the large tenement alongside 
by the Glasgow City Improvement Trust.  These include the addition of a 
two-storey extension whose monopitch roof abuts the tenement gable, 
and a single storey extension to the rear which may have had a 
substantially glazed lean-to roof before recent re-cladding in corrugated 
steel.  Also altered is the principal pitched roof which is now without its 
two distinctive roof ventilators which would have acted as exhausts for 
the busy tea rooms. 

The principal frontage is constructed of sandstone, which is painted (and 
possibly has been for some time) while the rear façade and gables, 
which are a combination of brick and stone, are covered in cement 
roughcast.   

&,�  � 7� �  �! ; " �
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The study addresses the manner and degree to which a traditional 
building of Category ‘C’ listing could be adapted and modernised in 
keeping with sustainable principles (see 2.4) while respecting its historic 
conservation value and legal standing. 

The study is intended to be of relevance to others addressing similar 
building challenges.  To that end, while the study is specific to Nos. 73-
77 Trongate, key considerations, principles and lessons are drawn out 
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throughout the text to inform an overall approach supported by the 
project study team and the client group. 

For the purposes of the study, Glasgow Building Preservation Trust 
assumed the role of principal client and Forward Scotland that of 
potential long-term commercial tenant.  Although Forward Scotland is 
funded by the Scottish Executive specifically to promote and 
communicate sustainable development, the project group decided that 
while the project should demonstrate a strong commitment to realising a 
sustainable output and standard of performance, the greatest benefit 
would come by demonstrating the commercial/financial feasibility of this 
approach. 

In support of this, the recommendations have been costed.  The majority 
of recommendations should not be particularly dependent on the receipt 
of special sustainability grants, but equally will not undermine the 
project’s suitability for receipt of standard historic building funds and 
assistance. 

While many elements of the study may be considered of value to a 
range of similar building projects, key parameters for this study building 
include: 

·  Late C19 stone, brick and slate construction 

·  Historic Scotland Category ‘C’ listing 

·  Situation in the west of Scotland (proximity to resources/impact of 
climate) 

·  Urban setting on busy street 

·  Tight proximity to other buildings 

·  Building designed and intended to at least partially remain in 
commercial use if at all possible 

·  Approx. 5,600 square feet over three floors with partial basement 

Best practice is regularly identified as a key output of specialist studies, 
but is often limited in its later application to other similar projects with 
similar parameters.  We believe in highlighting best process wherever 
possible, articulating the how and the why to assist future decision-
makers to determine answers in their own context. 
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Sustainability is a complex approach to decision making and problem 
solving which balances social/cultural, economic/financial and 
environmental/physical aspects for consideration. In this sense and 
within the context of addressing our existing built heritage we would 
adopt: 

 “A continuing process of mediation among social, economic 
and environmental needs which result in positive socio-
economic change that does not undermine the ecological and 
social systems upon which communities and societies are 
dependent.” 
(Christie and Carley) 

amended slightly to emphasise a desire to positively restore and 
improve ecological and social systems wherever possible. 
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The built environment is a key sector in addressing issues of 
sustainability. In the UK alone, the construction industry annually: 

·  Converts 6000 hectares of land  

·  Extracts 260 million tonnes of minerals  

·  Produces 40% of the SOx and NOx  

·  Generates 70 million tonnes of waste 

·  Uses 50% of all energy generated 
The actions of the construction industry are of particular concern 
because they are largely irreversible within normal planning time-scales. 

That said, sustainable building is about much more than energy 
efficiency, waste minimisation and reduced toxicity of materials.  Other 
key issues include: 

·  Social inclusion, cultural history and sense of place, community 
involvement, quality of life and public amenity 

·  Economic factors such as commercial viability, productivity, 
employment, risk, ethical and equity issues 

·  Resource management of land, materials, existing buildings, water, 
bio-diversity and human resources.  

&,*,�  � : >" ! ; 7 �! ; " �
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Since the Earth Summit in Rio de Janeiro in 1992, Government 
guidance and policy in applying sustainability has become more visible.  
In the UK this has become more substantial since the 1997 General 
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Elections, and the combination of policies, indicators and targets across 
professional sectors and government departments has become more 
extensive. 

Widespread consultation led to the UK-wide guidance for construction 
“Building a Better Quality of Life” (1).  Therein, are set out a number of 
key themes under which to explore and group more sustainable 
standards.  These have been endorsed by the Government Construction 
Client Panel in their “Achieving Excellence” (2) document.  They are: 

·  Think About Re-using Buildings and Land  

·  Design for Minimum Waste  

·  Aim for Lean Construction  

·  Minimise Energy in Construction and Use  

·  Do Not Pollute  

·  Conserve and Enhance Bio-diversity  

·  Conserve Water Resource  

·  Respect People and Their Local Environment  

·  Think About the Whole Place  

·  Set Targets 

In support of the recommended standards and targets under these 
themes, the UK Government has set its own timetable for adopting them 
for all Government department procurement of construction (44% of the 
UK market on an annual basis).  This deadline was reached in April 
2002. 
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The conservation of existing buildings, and the manner in which 
conservation as a discipline uses materials and evolves its 
methodologies are at the heart of the argument for sustainable 
development.  Likewise, applying sustainable design decisions 
sensitively to conservation, adaptation and renewal can bring substantial 
benefit in reducing the environmental impact of buildings, developing 
new products and markets, improving our quality of life and health and 
increasing the asset value of existing buildings, listed or otherwise.  In 
determining the appropriate balance it is important to assess:  

·  The sustainability potential of each building 

·  How sustainability may have been undermined or increased by 
interventions subsequent to the original design 

·  The benefits of restoring original systems and fabric 

·  The environmental, social and economic implications when 
specifying ‘matching’ materials 
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·  How design decisions can retain as much existing fabric as possible 
while reducing waste 

·  How its essence can best respond to or reflect our current 
understanding of sustainable intervention 

·  The reversibility of proposed actions 

·  The suitability of modern sustainable materials, technologies and 
systems to the existing building fabric and chemistry 

·  Whether changes will secure the building’s long-term future in an 
acceptable form 

·  Acceptability of interventions to Historic Scotland, local authority 
conservation officers and heritage funding bodies and trusts 

Neither conservation nor sustainability can be viewed as formulaic 
approaches to the built environment.  Each requires care and attention 
to a range of specifics, the building’s essence, its sense of place, the 
values it embodies and its contribution to the community.  The 
combination, and ultimately the balance, between these approaches has 
the potential to produce inspirational results. 

&,*,+ � >?<� �>7�� 7� <A! ; " �
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In May 2002, Historic Scotland published its sustainable development 
policy, “Passed to the Future” (3).  This new policy document recognises 
the benefits of the built heritage in social, cultural and economic, as well 
as environmental terms. It highlights Historic Scotland’s contribution to 
economic regeneration, tourism and employment, education, recreation 
and vibrant city centres.  But it also emphasises the need to assess and 
manage any potential impacts on the historic environment through a 
variety of uses.   

As part of their development of new thinking, Historic Scotland has 
outlined the need to work in partnership with others, setting key areas 
that include: 

·  Encouraging the sharing of expertise, experience and resources, to 
find solutions to common problems; 

·  Providing the guidance needed to implement the key principles 
outlined in this statement and to establish standards for good 
practice, including: 

·  Identifying key historic characteristics; 

·  Clarifying capacity for change and developing a framework for 
decision making; 

·  Balancing local, national and international values. 

We particularly recognise the need to develop new models for 
addressing Scotland’s historic built assets in a changing world and hope 
that this study will help to advance that thinking. 
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The project team has worked on an integrated basis throughout the 
project, meeting and exchanging ideas regularly and pooling expertise 
toward project delivery. 

Members of the team were: 

·  Glasgow Building Preservation Trust – developer/client 

·  Forward Scotland – potential tenant/client  

·  Merchant City THI – client and potential funding body 

·  Fiona Sinclair Neil MacPhail Architects – conservation architects and  

·   lead consultants 

·  John Gilbert Architects – sustainability architects 

·  Thirdwave Scotland Ltd – strategic sustainability consultants  

·  Rybka Battle – services engineers 

·  Thomas J Ross – quantity surveyors 

·  The Structural Partnership – structural engineers 

Issues discussed have been considered by balancing environmental, 
social and economic criteria and assessing their costs, benefits and 
risks. 

Key areas addressed include: 

·  Policy 

·  Legislation 

·  Regulation 

·  Material selection 

·  Sourcing 

·  Performance 

·  Impact 

·  Embodied energy 

·  Toxicity 

·  Resource efficiency in use 

·  Health and efficiency 

·  Operations and maintenance 

·  Costs 

·  Risks 

·  Construction 

Assessments have been carried out via a combination of site visits, 
team working sessions, use of expert knowledge, desk based research 
and scenario building. 
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All buildings are designed within constraints; these can be 
topographical, legal, economic, statutory, site-specific and created as 
part of a design brief.  Design proposals for 73-77 Trongate have been 
generated using briefs provided by Forward Scotland (office scenario) 
and a local retailer (retail/tearoom scenario).  The designs have been 
informed by the existing nature of the building while assuming a degree 
of demolition will be permissible.  They have been produced in line with 
current planning guidelines, the requirements of the Building Standards 
(Scotland) Regulations and the recommendations of Historic Scotland 
and guidelines published by Merchant City THI.  They take cognisance 
of the existing, somewhat dilapidated condition of the building.   

The design proposals have in turn informed the discussion on applicable 
sustainability principles.  Finally, by way of a comparison, the 
construction costs associated with a relatively straightforward 
refurbishment and fit-out for office use have been assessed alongside 
the costs associated with the application of a “sustainable” specification. 
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73-77 Trongate is constrained in the first instance by its very size. It is 
not a large building and has little scope for expansion.  At approximately 
5,600 square feet, the floor area lends itself to small commercial, retail, 
restaurant and office projects, but is not ideally suited for conversion for 
residential or hotel use. The building is confined on either side by the 
gables of adjoining buildings - the Tron Theatre to the east and a large 
tenement built in 1896 to the west.  To the rear, it is bounded by a 
relatively narrow lane which acts as a fire escape route from the Tron 
Theatre. 

The principal frontage of the 
building faces north while the rear 
wall – which is blank – faces south.  
This is to a degree overshadowed 
by the buildings in the immediate 
vicinity. 

Alterations to the principal building 
frontage will be restricted by the 
Category ‘C’ listed nature of the property.  Merchant City THI’s 
involvement as a funding partner will be dependent on the original 
shopfronts being restored as faithfully as possible.  Otherwise, however, 
it has been assumed that alterations may be possible to the rear of the 
building, provided these do not encroach on the building line or 
contravene Building Standard requirements. 
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Glasgow City Council are anxious 
that the Trongate recovers 
something of the vibrancy it once 
had as a major shopping 
thoroughfare, to which end the City 
Plan seeks to encourage the 
retention of active ground floor 
uses.  Ideally, retail provides the 
sort of activity and animation which 
encourages footfall in an area, and 

with the exception of the Tron Theatre Box Office and its adjoining 
screen wall, Trongate is largely characterised by shops at ground level 
with a mixture of uses on upper floors.  There are a number of 
handsome tenements built by the City Improvement Trust where the 
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upper floors are in residential use. Elsewhere, in other building types, 
there is evidence, however, that lack of demand from commercial users 
for upper floors has put property (such as that at 73-77 Trongate) at risk 
of deterioration.  This opens up the possibility of mixed use as part of re-
development, and gave rise to three scenarios that were investigated as 
part of this study.  
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Provided the ground floor frontage onto Trongate is relatively 
transparent and animated – even to the extent that it is interactive or 
serves a display purpose – the conversion of the building into office 
space is a possibility, since the Trongate does not provide what is 
considered prime retail space as it nears Glasgow Cross.  An open 
frontage will be essential, however, if change of use is to be considered 
by Glasgow City Council.  

The whole building can be usefully converted into office space.  Access 
should be possible from both front and rear provided an agreement can 
be reached with the Tron Theatre over the use of the rear lane.  The 
partial basement can be used for a variety of functions which do not 
require natural light, such as storage or toilets.  The ground floor will of 
necessity require to be developed with functions to the front of the 
property which do not require privacy or complete quiet, although the 
rear of the building will be more peaceful.  The upper floors have real 
potential to be converted to provide a well lit, attractive office 
environment.  
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An alternative to single occupation of the building is mixed use, the most 
appropriate in the instance of 73-77 Trongate being retail at ground and 
basement level with offices occupying the upper floors.  Either a single 
large shop unit could be created at ground level or two smaller units, 
depending on demand in the area.  The entrance to the offices could be 
located at either side of the frontage, or even in the centre.  An arcade-
type entrance – where shop units and offices alike are entered from a 
single covered outside/inside space was also a possibility considered by 
the study group.  The building may have had as many as three separate 
entrances in the past, setting a precedent for a series of matching 
access points to the ground and upper floor accommodation. 

The mixed use scenario was not investigated by the study group beyond 
preparing a set of proposals.  The office space generated by only the 
upper floors would not provide the scale of accommodation required by 
an organisation such as Forward Scotland, while the retailer with whom 
design discussions were held had indicated an interest in the whole 
building.  That said, the mixed use option would suit small retailers and 
small office organisations and would be a viable use for the building. 
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Although remembered better for its use as Jack’s Emporium and the 
Tron Steeple Boot Depot, 73-77 Trongate incorporated the Tron 
Tearooms for many years, and the revival of this use for the building 
would seem eminently appropriate.  To use the property as a single 
large retail unit may not be sustainable given its location, and may lead 
to the upper floors being used for storage purposes only, or falling into 
the disuse which characterises many of the buildings in the Merchant 
City/Trongate area.  Use of the ground floor for sales purposes with the 
added attraction of a small tearoom/restaurant on one of the upper 
floors would guarantee the sort of footfall in the area which Glasgow City 
Council are anxious to encourage. 
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Forward Scotland acted as the client for the office scenario, providing 
input as part of the briefing process and responding to the constraints 
and legislation affecting the building.  Forward Scotland currently occupy 
much of the top floor of a large building which houses, amongst other 
functions, Customs and Excise.  They do not have a dedicated 
entrance, which limits their ability to promote themselves to the passing 
public at large.  They are prepared to address this by way of display 
material as part of the dissemination process should they relocate to 73-
77 Trongate (although it is not their prime function).  Their current office 
layout is largely cellular, extending to approximately 4,700 square feet 
but with potential to be increased by a further 1,200 square feet should 
they wish.  Although this includes a Board Room, one large open plan 
space, a number of smaller office spaces, a library, storage, server room 
and good-sized kitchen area, it excludes toilet accommodation which is 
housed within the communal parts of the building.   

Forward Scotland employ eighteen staff at present, although indicated 
as part of the briefing process that they may increase this number to 
twenty-five.  Staff tend to be project-specific, with project managers 
located in small offices of their own, although team working is essential.  
Areas which provide peace, quiet and privacy are required from time to 
time for all members of staff, as are areas where team talks can be 
conducted.  The Board Room is a well used space, while one of the 
larger offices can also accommodate small meetings of up to six people.  
There is a small degree of hot-desking. 

Staff currently arrive at work by various means of transport, including 
cycles, the train or underground, and car.  The hours worked are 
relatively conventional, being 9.00 a.m. until 5.00 p.m. The average 
member of staff has access to a desk, computer, telephone, screen and 
filing cabinet.  Consideration may be given to laptops and flat screens in 
the future.  Back-up information and most archive material is stored off 
site, and the requirements for stationery storage are not huge.  The 
company operates a white paper re-cycling policy.  

Current problems with the existing office space used by Forward 
Scotland are that radiators cannot be controlled, there is no circulation 
of air, no desk lighting and a great deal of glare from the windows, 
requiring frequent use of the venetian blinds.  There are no plants. 

The design proposals which were finally prepared for Forward Scotland 
were in the first instance driven by the requirements of the Building 
Standards.  The installation of a lift and single enclosed access/fire 
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escape stair permitted access for all to the basement area, but at the 
same time reduced useable floor space.  The decision was therefore 
taken to assume that demolition of the west gable of the building was 
possible, that the single storey outshot to the rear would be rebuilt, and 
that the void which formerly existed between first and attic floors would 
not be reinstated.  Thus the useable floor space was maximised. 

Drawings illustrating the office scenario are reproduced as part of 
Appendix A.  No major structural alterations are proposed to the 
basement, whose reduced size may be as a result of underbuilding 
which has been left over from older structures on the site.  The principal 
spine wall will be retained and the available space re-used for plant 
room purposes, a recycling store, and staff lockers and showers.  It is 
envisaged that the original glass block pavement lights will be reinstated 
thus allowing some (albeit limited) natural light into the showers.  
Merchant City THI are interested in using glass block pavement lights to 
illuminate the street at night, suggesting that lighting controlled from 
within 73-77 Trongate could be used to animate the building frontage 
outwith normal working hours.  Although this would be an appropriate 
use for a photovoltaic panel/battery storage configuration, this 
installation was not costed as part of the study. 

At ground floor level, the requirement that the original shop fronts be 
restored as faithfully as possible will produce large areas of glass.  
While this has the advantage of allowing a good deal of natural light into 
the building, it has the disadvantage of removing the possibility of any 
privacy for the occupants.  It is anticipated, therefore, that while the 
reception/exhibition area and a small space open to the public for 
internet use will be as transparent as possible, that the remainder of the 
ground floor will be afforded privacy through the introduction of rotating 
exhibition boards not dissimilar to a retail unit display.  The ground floor 
has the capacity, therefore, for a large, open reception/exhibition area 
(giving access to the lift and access stair), a library/reading room with 
adjoining “public” computer terminals, two small meeting rooms lit from 
the rear of the building (albeit indirectly, by way of side lights), and an 
office space with potential to accommodate five workspaces behind a 
display window.  A large cycle store accessed from the lane and two 
toilets complete the ground floor functions. 

The first floor has the potential to accommodate two meeting rooms and 
two small offices as well as a staff room and further toilets.  In view of 
the fact that the large windows on the principal (north) frontage rise 
through the attic floor also, it is suggested that the ceiling of the first floor 
be glazed along the street length in order to allow the natural light to be 
shared between floors.  Openings on the rear wall will be limited due to 
the proximity of the property to the heavily-glazed side wall of the Tron 
Theatre, although it is anticipated that these can be maximised in the 
staff room area which overlooks the rear lane as it turns south. 
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The attractive trusses at attic level demand an open plan layout.  This 
would have the potential to accommodate fourteen workspaces, the 
server and an additional staff kitchen and dining space whose windows 
could draw back to maximise views, light and (relative) fresh air.  At this 
level it is anticipated that with the demolition of the existing west gable of 
the building, the existing floor space can be extended to meet the gable 
of the adjoining tenement.  The new roof over this area could be partially 
glazed to create an “indoor/outdoor” feel to the staff dining space.  The 
original skylights and exhaust roof ventilators would be reinstated as 
part of these proposals. 

While it is important to retain as much of the existing structure as 
possible, where this is not feasible it would be intended that materials 
salvaged from demolitions be re-used in new wall construction and 
repairs.  The need for structural work will be driven by the extent of 
dilapidation in the building and not by the need for large, open spaces, 
although the potential for expansion of the building to the rear and to the 
west should be maximised where this creates a better environment in 
which to work. 
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The brief for the development of the building as a single retail unit (with 
tearoom at attic level) was supplied by a retailer currently operating in 
the area but who desires a slightly smaller space than occupied at 
present.  In the same way as the office layouts were to a certain extent 
driven by the need to meet Building Standard requirements, so too was 
the retail option developed to comply with statutory legislation at the 
same time as attempting to meet the needs of the client. 

Two stairs and a lift would be required under a retail option, providing 
the opportunity to use one of the stairs as a top-lit feature to draw 
visitors to the building up through the floors, with the other acting as an 
enclosed fire escape route.  The requirements of the retailer are 
otherwise relatively straightforward:  that the shop floors be as open as 
possible, that there be storage facilities, delivery from the rear lane, a 
staff room and office, and toilets serving the ground floor and tearoom.  
The tearoom requires to be as large as possible to be economically 
viable, although retention of some form of void is seen as desirable.  It 
requires to be serviced by a small kitchen and servery.   

The proposals developed are reproduced as part of Appendix A.  While 
they informed the discussion on the potential development of the 
building, the layouts were not costed, nor were they examined in detail 
to establish how sustainability principles might be applied to such a 
scenario.  While the principles established by the study group for the 
office building might in many instances apply (such as in respect of 
insulation of walls and roof, the specification for the lift, the treatment of 
wet and dry rot, and cleaning and repair of the building), the servicing of 
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a retail unit, particularly with a tearoom facility, would produce different 
requirements for heating, cooling and ventilation.  That said, it would be 
an exciting prospect to have the building developed for retail purposes 
using sustainability drivers. 
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Appendix C provides a brief analysis of the Building Standards 
(Scotland) Regulations in so far as they would impact on the 
development of 73-77 Trongate for office use, mixed use and retail 
purposes.  The various demands on the building are quite different 
under the three scenarios:  the development of the building to provide 
offices for a single organisation is the least onerous in terms of escape 
stair provision and the need to fireproof certain elements of construction.  
The maximisation of construction materials such as timber - as opposed 
to concrete - is more readily achieved in the office scenario than in a 
mixed use situation (where a separating floor would be required 
between differing uses) or in a retail option (where a compartment floor 
would be required between the basement and the remainder of the 
building).   

Unfortunately, real constraints are placed on the development potential 
of the building by the proximity of the rear wall to the side elevation of 
the Tron Theatre.  The bowed windows of the former St. Mary and St. 
Anne Kirk are extensively glazed, and the risk of fire spread across the 
narrow lane which separates the two buildings greatly reduces the area 
of openings permissible on the rear façade of 73-77 Trongate.  Under 
the office scenario, where it would be desirable to maximise openings 
on the south wall, windows would have to be strategically placed, and in 
limited numbers, in order not to present a hazard to both structures.  
Similarly, the restricted potential for back-lit display units on the south 
wall would impact on the manner in which any retail unit was designed.  
Provision of fire fighting facilities within the building increases the area of 
openings permitted, although the benefits to the internal environment 
through the provision of a greater number of windows would have to be 
carefully weighed up against the financial implications of a fire fighting 
installation. 

Finally, while the Building Standards must of necessity provide a 
framework within which the building is developed, so too will the 
provisions of the Disability Discrimination Act inform the layout of the 
building irrespective of its end use.  These provisions are to be 
embraced, and need not impact on the building in anything other than a 
positive fashion.  They will include the need to provide dedicated car 
parking as close as possible to the building;  to provide a level entrance 
and to enable ease of vertical and horizontal movement throughout the 
building (which should include reducing glare from natural and artificial 
sources and designing signage to be accessible to all);  to make 
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adequate provision for toilets, changing facilities and showers which are 
as flexible as possible;  to carefully design fixtures, fittings and 
equipment, as well as lighting, heating and communications;  and, 
above all, to provide an effective evacuation strategy from the building in 
the event of a fire.  None of these requirements need be in conflict with 
the desire to develop the building in line with sustainability principles:  
indeed, they will maximise the accessibility and long-term usefulness of 
the building, and create a better environment for a greater number of its 
occupants and users.   
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The following sections respond to the requirement that this study assess 
the potential of Nos. 73-77 Trongate in Glasgow for restoration and re-
use as a demonstration building promoting best practice according to 
sustainable development principles.  For the purposes of the discussion, 
the office scenario was adopted and analysed.  Most of the sections are 
of necessity site specific, although a number of the recommendations 
might be broadly applied to buildings of a similar construction.  The 
nature of the building itself – its construction and the condition of the 
existing fabric – also raised a number of interesting issues which have 
been discussed, albeit in the knowledge that they may not be 
appropriate to 73-77 Trongate, but to other historic buildings undergoing 
restoration while applying similar principles.  Finally, although this study 
examines the re-use of an existing building whose construction 
generates certain scenarios, many of the issues referred to would be 
appropriate in a newbuild situation.   
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The retention and refurbishment of our buildings is generally less 
wasteful of materials than building from afresh.  The building at Nos. 73-
77 Trongate is of architectural merit (being Category ‘C’ listed), so any 
repair or intervention work will require to achieve Listed Building 
Consent and to be to the satisfaction of Historic Scotland. 

The front elevation of the property is constructed of sandstone, now 
covered in layers of paint.  It can be expected that removal of the paint 
will reveal cementitious repairs and pointing, all of which should be 
removed prior to restoration work.  The indenting of stone repairs and 
use of lime pointing will be appropriate in this instance.  The key issue 
will be the treatment used to remove the outer layer(s) of paint (see 
section 4.3.4).  The process of cleaning the paint from the adjoining 
Tron Steeple ultimately required the application of several coats of 
chemical paint stripper.  

The rear elevation is finished in a cement-based roughcast.  This will 
require to be removed, new openings formed and – depending on the 
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final design solution - the rear wall either rebuilt or repaired using brick 
from a local source (potentially salvaged from internal demolitions within 
the same building).  Bricks should be bedded in a lime mortar.  A lime 
harl and limewash application will provide a suitable and appropriate 
finish to the brickwork. 

The principal roof is finished in Scots slates nailed to timber sarking 
boards.  While we agree with Historic Scotland’s recommendation that 
the existing roof slates are stripped and graded for re-use with additional 
second hand slates used to complete the slating, we would emphasise 
the need to create a roof build-up that will provide an open coomb and 
panelled ceiling from the underside, yet provide sufficient thermal and 
acoustic insulation (see section 4.5.6). 

The parapet gutter and abutment flashings on the roof, while now 
finished in a variety of bitumen-based materials, appear to have been a 
combination of copper and lead.  Lead flashings have many 
advantages:  the lead can be recycled (nearly 85% of lead is recycled), 
it is malleable and it has a long life.  However it also has ecological 
disadvantages.  Lead resources are limited, but of greater concern, 
when lead is exposed to rain, small highly poisonous lead particles are 
washed into the ground water.  Metals left in the natural environment will 
remain there - they do not decompose - hence avoidance is 
recommended but not always appropriate. 

The Lead Sheet Association advise that lead sheet, on exposure to air, 
rapidly forms a layer of oxide on its surface.  Further reaction with 
carbon dioxide in the atmosphere results in the formation of lead 
carbonate, which has an extremely low solubility and gives good 
protection from further attack.  It may also be prudent to treat the 
exposed surfaces of the lead with paint to further reduce the likelihood 
of lead/water interaction. 
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The timber sarking boards on the roof may require renewal, either 
because they are badly split or affected by rot.  The existing sarking 
spans from the ridge to the gutter line and is set onto cross purlins of 
varying sizes, spanning between the main trusses at about 600 centres. 
It should be possible to retain most of this sarking layer, although weight 
may become an issue.  We would suggest that the existing void that is 
formed between the purlins is backfilled with cellulose insulation, and 
that an outer layer of Pavatex fibre insulation board is applied over the 
roof. 50mm x 50mm battens would then be laid top to bottom and fixed 
through to the purlins.  New sarking would then be added to accept the 
reslating.  The sarking should ideally be manufactured from good quality 
recycled pine which has been naturally seasoned, or if new, treated with 
a preservative.  Alternatively, the existing roof sarking could be removed 
and re-used in this new location.   Where treatment is necessary, care 
requires to be taken in the selection of the preservative for any roof 
timbers.  Borax salts are the least harmful, however the process of 
borax treatment can be quite energy intensive because there is 
presently only one borax treatment plant in Scotland and timber for 
treatment has to be taken to the plant in Inverness.  Treatment with a 
Permethrin-based preservative such as Vacsol Aqua would be 
appropriate as it does not contain organic solvents or metal-based 
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biocides.  Battens could be larch and would not require treatment, but 
would require to be well seasoned to prevent warping. 

Internally, the selection of new replacement timbers and the subject of 
timber treatment is more problematic as there is the possibility that 
treated timbers, even Permethrin-based preservatives, may offgas. 
Studies conducted in Germany suggest that Permethrin is a carcinogen; 
it is also thought to be an endocrine disruptor, and has been implicated 
in reproductive system disruption in animals.  In this case, where 
preservative treatment is considered important, borax treatment should 
be adopted. 

 

The building has been vacant for a number of years and it is clear that 
dry and wet rot have affected timber safe lintels above windows, joist 
ends, sarking boards and flooring timbers.  These infected timbers will 
require to be stripped out and the timbers removed off site.  Repairing 
the building fabric to avoid the moisture penetration and stabilizing the 
temperature and humidity levels will prevent further rot outbreaks, 
however existing spores can remain in the building fabric and should be 
neutralised before any new timbers are installed. The options for such 
remedial treatment are discussed in section 4.7. 
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To minimise waste, transport costs and energy use, re-use will generally 
achieve better results than recycling.  The latter will involve more energy 
input and the end product is also likely to be of lesser value. Options for 
re-use on site will be limited, however, and the specification should 
include re-used and recycled products from outside sources, wherever 
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possible.  These could include aggregates, slate, paving, insulation 
materials (both glass and cellulose based), many timber and plastics 
products, rubber flooring and one-off items of architectural salvage 
where appropriate.  Additionally, consideration could be given to the use 
of recycled hardcore where new concrete is required. 
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The core structure of the building (external walls, floor structure and 
roof) will remain, although extensive repairs are envisaged.  Internally, 
there has been both rot and water damage, which will limit the 
possibilities for the re-use of existing timber.  Where not infected, timber 
could be recycled to floor attic spaces or, if available in sufficient 
quantity and thickness, de-nailed and re-used as roof sarking. However, 
the costs of recycling could exceed the cost of supplying new timber. 
Where possible, existing floor joists should be retained, although this will 
be dependent on the degree of damage by rot.  While it is probable that 
the majority of embedded timber safe lintels will be rotten and require 
removal, it would still be worthwhile drilling each lintel to test for decay 
and moisture content - any sound lintels can then be left undisturbed 
(apart from treatment), thus minimising disruption to the existing building 
fabric.  

Brickwork on rear and internal walls can be re-used on site wherever 
possible.  It can be difficult, however, to source recycled bricks from an 
external source in Scotland (since such bricks are usually relatively poor 
quality and often sent for crushing).  New brickwork should be bedded in 
place with a lime mortar. 

Any stone flags in the basement areas should be retained and any 
replacement work in the basement carried out with re-used stone or 
cement flagstones or setts. 

The existing roof slates should be stripped, sorted and graded, prior to 
re-dressing.  The existing slate quality appears relatively good, albeit the 
slates used to infill the former skylight areas are alien. Inevitably, there 
will be a shortfall after sorting and dressing which is likely to require a 
further 40%-50% of the slates to be sourced externally to match 
existing.  Any lead, copper or zinc stripped from the roof can be recycled 
as scrap. 

Assuming that the front upper floor windows will be replaced with new 
sash and case windows to match, it may be possible to re-use the sash 
weights, unless the additional weight of double glazing makes it 
necessary to fit larger weights.  Alternatively, it may be possible to add 
lead to the existing weights.  

The contract documentation should include allowance for separation 
and sorting of materials arising on site.  There must also be space on 
site to allow for storage of materials to be re-used and the separation of 
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materials to be sent off site for recycling or landfill.  The contractor will 
need to take on board waste management issues as part of his site 
management set up, and will need to put in place a programme of 
induction for all operatives, including sub-contractors.  This should also 
be set out in the contract preliminaries. 

Demolition materials should be separated on site into items for re-use 
and the various categories of recycling.  Any toxic or hazardous 
substances (e.g. asbestos) will also need to be dealt with in accordance 
with regulatory requirements. 

Recyclable items will include all timber not for re-use - the recycling 
company will separate sound from rotten timber.  Brick, slate and other 
masonry waste will be crushed off site for aggregate (the site is too 
small and cramped for on-site crushing).  All brick rubble should be 
separated from any stone, in case any of the latter can be re-used. 
Electrical cabling and switchgear should also be set aside - newer 
cables and equipment will be re-usable if in good enough condition.  At 
present it would appear that there is no market for recycling plastics 
arising on site (cable insulation, polystyrene tiles etc.) and while it may 
be possible to salvage plastic waste pipework, this will also depend on 
its condition and whether there are sufficient quantities to make the 
operation worthwhile.  Window glass may be salvageable, although it 
will most likely also go to landfill.  All metal arising will be recycled as 
scrap; existing panelled doors should also be kept as should any 
fireplaces or other architectural features, for re-use preferably - if not for 
re-sale. 

Good site practice should mimimise wastage on site - by making full use 
of materials, utilising off-cuts etc. and by keeping mistakes to a minimum 
(if a job needs re-done it will have used twice the resources!).  Such 
waste as does arise should be more easily recycled than demolition 
waste since it is likely to be cleaner and less mixed up with other 
materials.  This will include timber and plasterboard, as well as paper, 
card and plastic packaging.  The contractor should adopt the BRE 
SMARTwaste measurement system as it is an effective way of 
analysing waste streams on construction sites and categorizing waste 
by type, amount, cause and cost. 

Stone cleaning works should also be taken into consideration: 
depending on the technique used there may be excessive dust, water or 
chemical run-off which will all need to be contained and intercepted to 
minimise impact on the site environment and drainage systems. 

Much can be done to encourage the use of materials which manage to 
incorporate recycled raw materials as well as companies that can 
source a range of materials that can be re-used.  The key feature that is 
worth demonstrating is not simply the re-use of a material, and thus the 
resource and energy saved, but the increasing market for such products 
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which can be made more accessible for people through the Web.  Some 
of the items which are manufactured from recycled products are listed 
below: 

Material Recycled spec Standard spec Comments 

Splashbacks Smile Plastics, 
15mm recycled 
plastic 

Stainless steel 
or tiles 

Choice of different 
recycled plastics 

Damp proof 
courses 

Zedcore 
recycled low-
density 
polyethylene 

Non-recycled 
polyethylene 

Available from 
Zedcore 

Damp proof 
Membranes 

Manufactured 
from high quality 
reprocessed 
polyethylene 

Non-recycled 
polyethylene 

Available from 
Visqueen 

Floor board/ 
subfloor 
make up 

Oriented Strand 
Board 

Chipboard Manufactured from 
wood chips, less 
formaldehyde than 
chipboard 

Floor 
covering for 
toilets 

Rubber flooring 
made from 
recycled rubber 

Vinyl flooring Also avoids PVC 
found in vinyls 

Concrete 
blocks 

Concrete blocks 
containing 
recycled 
material: Durox 
and others 

Blocks made 
from fresh 
aggregates 

 

Insulation to 
walls 

Diffutherm 
80mm made 
from recycled 
wood fibre 

Polyurethane 
lining board 
laminate 

 

Insulation to 
roof 

Cellulose 
insulation from 
warmcell and 

pavatherm 

Glass wool and 
vapour barrier 

Recycled paper- 
warmcell 

Recycled wood 
fibres- pavatherm 

Cable 
ducting 

Formaldehyde 
free MDF 
trunking 

PVC Trunking Made in Scotland 

Water tanks From recycled 
source 

New tank  
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Material Recycled spec Standard spec Comments 

Electrics ULHS PVC free 
cabling 

PVC cabling Avoids PVC 

Soil waste High density 
Polyethylene 
pipe and clay 
underground 

PVC pipe Avoids PVC, but 
welding required to 
HDPE.  Stainless 
steel socketed 
systems another 
alternative 

Entrance 
matting 

Recycled rubber 
matting 

PVC/compound 
matting 

 

Flooring Scottish Elm 
hardwood 
flooring 

Imported spruce 
flooring 

Good finish, hard 
wearing and longer 
life.  Screw  or clip 
boards rather than 
nail, to allow 
demounting. 

Wall finishes Lime plaster on 
diffutherm 
insulation board 

Vapour barrier 
and 
plasterboard 
with skim finish 

Breathable and 
hygroscopic, 
integral with wall 
insulation 

Roof ceiling 
finish 

Lime plaster on 
claytec boards 

Vapour barrier 
and 
plasterboard 
with skim finish 

Breathable and 
hygroscopic, 
integral with roof  
insulation 
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The principles of re-use can be applied in the restoration of the majority 
of existing buildings.  The salvage of building materials or artefacts, their 
retention on site where possible, and their subsequent re-use as part of 
the refurbishment process reduces waste, transport costs and energy 
use.  It also serves to underline the durability and intrinsic usefulness of 
historic building materials.  Salvaged brickwork can be more effectively 
used in repairs since the unit size matches the original; timbers will be 
relatively stable – floorboards can be re-used as sarking boards or in 
repairs, and the re-use of existing slate – given the shortage of second 
hand Scots slate – reduces the requirement for alien or historically 
inappropriate alternatives.  Items such as doors or windows should be 
repaired rather than renewed wherever possible, ensuring historical 
correctness and dimensional stability.  What a building such as 73-77 
Trongate does highlight, however, is that the extent of salvage of 
building materials from existing structures is in large part dependent on 
the degree to which the building has been maintained.  Water ingress 
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may have destroyed finishes and elements of structure which might 
otherwise have been capable of re-use.  Lessons should be learnt from 
the building failures evident in a property:  one aspect of a building may 
be difficult to access for maintenance purposes, or simply poorly 
designed.  These aspects of the original design should be addressed to 
reduce the time and energy expended after the refurbishment process 
on costly maintenance, or replacement of building parts. 

The principle of promoting the use of products and materials 
manufactured from recycled materials can also be applied to most 
refurbishment projects, where it can inform the design process from an 
early stage. 

Finally, as part of the promotion of recycling and re-use, any potential 
contractor involved in the restoration and fit-out process should be 
required to demonstrate his commitment to waste management and to 
community and environmental probity: to the use of local labour and 
local materials. 
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The existing external sandstone wall is about 600mm thick with a rubble 
finish inside.  This has been lined with vertical studs to accept timber 
lathes as a base for the lime plaster finish. (Subsequently, there have 
been as many as three additional wall linings added to cover the original 
lime plasterwork). The original wall construction would have provided 
considerable thermal capacity to the building.  Typically, a standard 
solution to improving the wall insulation would be to form an isolated 
timber stud frame, fixed back to the wall with galvanised straps but kept 
away from the stonework.  The studs would then be filled with an 
insulation material such as Rockwool batts, then a vapour barrier 
applied and followed by plasterboard sheeting.  The result would provide 
a high standard of insulation, but would lose any benefits that the actual 
wall structure had in thermal capacity.  It also creates a void behind the 
insulation which could be vulnerable to rot outbreaks if the correct 
humidity conditions are created.   

clay render to even 
out wall surface

pavatherm insulation 
80mm fixed to wall

lime plaster finish

wool insulation 120 set
tight to stone wall

50 x 50 stud frame

claytec board and clay
or lime plaster

wool insulation 75 set
into 75 x35 stud frame
with backing mesh

claytec board and clay
or lime plaster

75 x 35 stud frame

OPTION A OPTION B OPTION C  
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Option A, illustrated above, shows the preferred option for this building 
because of its simplicity.  Option B makes use of wool insulation but 
then requires a stud frame.  Option C maintains a gap between the 
insulation and wall, however the cavity space would require venting.  
The use of blown cellulose fibre in similar conditions has been 
ineffective because of the need for enclosure.  If a membrane is used, 
the fibre inevitably slumps.  Cellulose batt type insulation can be stiff 
enough to avoid slumping, or alternatively wool batts with a mesh 
backing. 

Given that the need for cooling the building may be as great as the need 
to heat the building, it may not be prudent to over-insulate the building, 
but rather to provide a structure which can maintain a steady 
temperature.  One approach would be to first of all level off the internal 
face of the stone using a clay render system, then apply a stiff 
fibreboard material such as Pavatherm and finish the surface with a lime 
render.  This would allow for any moisture vapour to pass through the 
building but would assume that there were no excessive moisture build-
ups within the wall. The wall itself (stone and insulant) now provides 
more thermal capacity, keeping the building warm in winter and cool in 
summer. 

A further alternative could be to install a wool insulation, but avoid the 
cavity, ensuring that any timbers are not fixed directly to the surface of 
the stone.  The stud frame could then be covered with a claytec board 
and treated with a clay or lime plaster. 
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The trusses of the existing roof 
require to be retained and restored 
and the finished roof will remain 
slated.  Skylights which had existed 
originally but have been sealed over 
are to be reinstated to increase light 
levels on the upper floor.  It may be 
assumed that the existing sarking is 
in poor condition and may need to be 
renewed as part of the reslating process. The complex internal lath and 
plaster finish will also require to be removed. 
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The purlin void could be filled with cellulose insulation after the roof is 
covered with a breathable sarking such as isolair at 35mm which is a 
fibreboard tongued and grooved insulating board.  New 50mm x 50mm 
larch battens at approximately 600mm centres would then be installed 
and screwed into the cross purlins.  The battens would then be covered 
with new 15mm softwood sarking butt jointed leaving 2mm gaps, 
covered with Proctor’s Roofshield and finished with Scots slates. The 
50mm cavity under the sarking would be vented top and bottom and in 
some areas used to provide preheated air to the air supply system.  The 
resultant roof structure would provide a higher level of insulation than 
present standards as well as good acoustic insulation. No vapour barrier 
would be required because of the permeability of the roof design, yet the 
tongued and grooved isolair sarking would reduce air leakage and cold 
bridging over the roof zone. 

slates

Roofshield breathable membrane

recycled sarking - soft wood

50 x 50 larch battens secured 
through Isolair into purlins

Isolair 80mm fibre insulation
secured to timber purlins

Cellulose turbofilled insulation
or wool insulation

Claytec board panels

Terrafino clay plaster
or lime plaster

existing trusses retained
and repaired

WARM ROOF BUILD UP
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The principal floors are lit by tall sash and case windows on the north 
frontage. The windows may be repaired or replaced depending on their 
condition, but any new windows will require to be to the same 
configuration and will also require to be single glazed within the timber 
sash.  Secondary glazing units could be installed with the configuration 
designed to allow opening past the second floor level. This secondary 
window could be formed using a Scottish timber, such as an oak frame, 
although this would likely work best as a casement.  The advantage of 
secondary glazing is that fairly good acoustic performance can be 
achieved.  Depending on the design of the intervening floor (which 
passes the window), it may only be advantageous to provide secondary 
glazing to the first floor windows, not to the second floor. 
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The recommendations set out above for the insulation of the enclosing 
structure of 73-77 Trongate could be applied to a wide range of similar 
buildings.  The external wall construction found in the Trongate property 
is typical of many historic buildings, although in this instance the 
deterioration of the existing finishes and the requirement for their 
removal provides an opportunity for upgrading which may not be 
possible where historic wall finishes require to be retained.   

The specification described above for the insulation of the roof structure 
would be appropriate only to buildings with a similarly exposed feature 
roof structure. 

Marrying the desire to double glaze windows in an historic building with 
the requirements of Listed Building Consent can only be achieved 
through the use of secondary glazing.  Historic Scotland are currently 
unconvinced that the installation of double glazing units within timber 
sash and case or casement windows can be achieved without alteration 
of section sizes, particularly of astragals.  Ideally, the opportunity to 
replace windows should not arise, since repair of existing joinery is 
preferable.  In cases such as that of 73-77 Trongate, however, while the 
windows have deteriorated beyond repair, the new windows will still 
require to be replaced to match the originals.   
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The front façade of 73-77 Trongate is strongly modelled with a corbelled 
dentil string course and stone architraves with moulded hood features.  
It has been thickly overpainted, possibly to obscure imprinted signage 
that is evident on some archive photographs.  The paint may hide old 
cement repairs, but for the purposes of this study it has been assumed 
that the original sandstone is largely intact or can be easily repaired.   
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The options for the safe removal of paint are limited.  The first action 
must be to carry out tests on the paint to ascertain its type and 
thickness, and to test the preferred method of cleaning to establish if it 
will be effective. 

Chemical cleaning methods such as Nitromors are commonly used to 
remove paint from stone. Hydrofluoric acid in a diluted form is 
sometimes used, but the acid requires to be neutralised, otherwise it can 
continue to cause damage to the stone itself.  Water washing is used to 
neutralise it, but this can also cause damage by opening up the 
protective outer crust of the stone and forcing the chemicals deeper.  
Some sandstones react to the acid by effervescing, resulting in white 
staining. 

Alkaline paint removers based on sodium hydroxide are cheap and 
effective in removing oil based paints.  However, used on permeable 
surfaces such as sandstone, there can be a significant risk of potentially 
harmful soluble salts remaining in the substrate after treatment.  This 
risk can be reduced, though not eliminated, by using the material in a 
poultice form and taking extreme care over its application and removal. 

Avoiding the use of chemicals in the removal process could benefit the 
stone as well as the environment.  With acid cleaning, hazardous waste 
is generated and has to be controlled and safely disposed of. Also, 
solvents used in such processes produce hazardous air pollutants 
(HAPs) and volatile organic compounds (VOCs).  These airborne 
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chemicals can cause damage to people and property.  Whilst poultice 
chemical cleaning is likely to be a more controlled process, the solid 
residue of the poultice needs to be disposed of safely so as not to 
contaminate the water course. 

Dry and wet grit blasting have been used for many years to clean soiled 
sandstone. The main difficulty is in controlling the safe depth of the 
cleaning, as the grit can cause significant damage to the stone surface.   
To overcome this problem, a number of different systems have been 
developed using microparticles such as fine powder of aluminium oxide.  
These fine particles cause far less damage to the stone and have been 
used successfully on a number of Scottish conservation projects.  
However they do not always work effectively when attempting to remove 
paint, as the particles can be bounced off the surface, depending on the 
type of paint and its thickness. 

Paint can also be removed using heat.  Laser radiation has been used 
to clean artworks and with the development of laser technology larger 
area cleaning is possible, although expensive.  The absorption of laser 
radiation on the paint film causes it to heat up rapidly and expand, 
forcing the paint film away from the surface of the stone.  The patina of 
the stone is left intact, preserving fine arrises and details.  Cleaning 
rates will depend on the type of material being removed - with paint this 
can be quite slow, although it would appear to be the best system for 
conserving the stone.  The difference in costs reduces when all the 
aspects of the cleaning process are taken into account, such as waste 
collection and disposal, potential harm to operatives, disruption and the 
long term conservation of the stonework. 

As a relatively new process, we would recommend that its adoption is 
encouraged, following more detailed inspection of the paint and 
sampling of the cleaning process.  Paint removal by laser would cost in 
the region of £135 - £155 per metre squared inclusive of travel and 
subsistence, but exclusive of VAT. 
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Extensive research has been carried out into the long-term effects of the 
cleaning of stone buildings.  Initially this concentrated on analysing the 
extent of damage and/or chemical change which occurred to building 
stones when cleaned using differing techniques.  More recently, there 
has been greater emphasis on identifying methods which are 
sympathetic to the environment as well as to the building being treated.  
The removal of dirt created by a polluted environment should not be 
carried out at the expense of further pollution of that same environment! 
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As the building has been left unoccupied and unheated for some time, 
there is clear evidence of dry and wet rot outbreaks in the fabric.  The 



73-77 Trongate, Glasgow: Sustainabi l i t y Scoping Study 

Page 36 of  103 

full extent of any rot infestation has still to be determined, although one 
can expect the timber safe lintels and joist ends to be affected.  The 
primary remedial measure will be to locate the source of any moisture, 
as removal of the moisture will kill the fungal growth once the fabric has 
dried out.  Chemical treatments to walls and timberwork can help control 
infestation while the structure dries out, but it is wrong to assume that 
the chemicals themselves will prevent the recurrence of rot attacks. 

Traditionally, treatment of dry rot (over the last 30 years at least) has 
necessitated the cutting back of all infected timber by about 1 metre 
(although BRE suggests a margin of approximately 400mm is in fact 
satisfactory).  The affected walling is normally irrigated at closely spaced 
intervals and chemicals injected.  Some phenolic solutions can migrate 
to the internal wall surface resulting in crystals of pentachlorophenol. 
These can dry in the air and cause a health hazard.  Sometimes a ‘toxic 
box’ is formed around the infected area. However it is difficult to ensure 
that the fungal spores are contained only within this box. 

In recent years, a range of alternative chemicals have been developed, 
mostly using boron.  The boron is relatively benign and can be used in 
wall irrigation and in the form of rods, inserted into vulnerable timbers.  
The main problem occurs with embedded timbers which may not have 
the chance to dry out for some time because the surrounding wall is 
damp and can take several years to dry out properly.   Original timbers 
are likely to be well seasoned and have an inbuilt resistance to wood 
decay.  However new replacement timbers should be treated with a 
water based preservative, preferably boron, although CCA is often 
recommended.  Isolating timber from the wall can be achieved by 
wrapping it in a suitable membrane, although care should be taken to 
prevent the creation of an environment which promotes condensation 
(sweating) on the timbers. 

Wood preservatives and other biocidal products are now subject to the 
“Biocidal Products Directive-98/8/EC” (4) which provides guidance to 
practitioners and controls the use of biocides. 

From a sustainable viewpoint, the unnecessary use of chemicals should 
be avoided.  Treated timbers cannot be burnt, as the chemicals give off 
toxic vapours.  There has been considerable evidence that excessive 
chemical treatments, particularly in domestic situations, can lead to 
health problems.  However it would be wrong to imply that all chemicals 
are somehow unsafe, rather we should aim to control and limit their use.    

There have been two main developments in the treatment of dry and 
wet rot, both resulting in a more sustainable approach. 

The Danes have developed a heat treatment system to eradicate dry 
rot.  It is not suitable for wet rot.  The complete building is enclosed in a 
covered scaffolding and hot air blowers applied.  This exposes any 
infested construction (masonry and timber) to a temperature of 50ëC for 
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a period of 16 hours. This will kill off any dormant dry rot spores hidden 
within the structure.  The advantage of this process is that the whole 
building is treated and not simply those areas identified under survey.  
Also no chemicals are used and since the building is dried out, the risk 
of providing damp conditions for new timbers is avoided, reducing the 
need for further preservation. 

The project study team approached the Danish team regarding the 
system.  They suggest that the first step is to create a demonstration 
project to create interest in the technique. Because the heat treatment 
method only addresses the dry rot problem, they advise that it is 
essential to conduct a thorough investigation of the building, identifying 
the dry rot and its extent by microscopic analysis of the timber samples 
and other building materials.  The advantage of the hot air treatment 
compared to other systems is that it is possible to heat heavy brickwork 
thereby killing the fungus inside the masonry without resorting to 
chemicals or damage to the structure. Other fungal attacks, such as wet 
rot, can be eliminated by drying the construction and making 
constructional changes. 

The system is now being developed in Norway.  Although the concept is 
simple, the work has to be carried out by experienced personnel 
following adequate control procedures.  A supervision and training 
system has been set up and all installations and design of heat 
treatments must be carried out by accredited members.  Software is 
available as each project requires calculations to determine the optimal 
heat treatment for the building. 

As far as the project study team are aware, the system has not been 
adopted in Britain, nor has it been tried here.  The Danes recognise the 
need to demonstrate such new technology in order to overcome 
scepticism towards heat treatment technology.  If promoted in Scotland, 
it could become adopted in standard tenement rehabilitation projects, 
reducing the need for chemical treatment. 

Increasingly, specialist surveyors are adopting a far less disruptive 
approach referred to as ‘environmental control’.  The emphasis is on 
carrying out a detailed moisture map of complete walls to ascertain the 
precise nature of the problem and provide a matched solution.  This type 
of survey takes time and is not the sort of survey prepared by remedial 
rot contractors who are largely interested in identifying infected timbers, 
rather than the conditions which lead to the problem.  The emphasis is 
on understanding the buildings ecology.  Solutions may use a range of 
approaches, from improved ventilation, drying, to discreet chemical 
treatment.  Environmental control aims to prevent the build up of 
moisture sources and reduces humidity levels by improving ventilation. 

Sensors can be installed permanently in walls so that they can be 
monitored easily over their life.  These sensors can be installed initially, 



73-77 Trongate, Glasgow: Sustainabi l i t y Scoping Study 

Page 38 of  103 

as after about 4 weeks they reach an equilibrium with the surrounding 
material and react to the presence of the dry rot fungus.  Keeping the 
monitors installed after remedial work can confirm that the treatment has 
been successful. 
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In much the same way as methods of stone cleaning continue to 
become more sophisticated and environmentally acceptable, it has been 
increasingly recognised that treating timber with toxic agents in an 
attempt to reduce their susceptibility to decay is not a long-term solution.  
Likewise, there is a growing awareness that there are alternatives to the 
use of chemicals in the treatment of dry rot, indeed  ‘environmental 
control’ has been promoted for over sixty years, and there are a number 
of examples of the assessment of buildings in a holistic manner having 
achieved the control of dry rot where more radical, toxic methods have 
failed.  Ultimately, however, the principal message to building users 
must be that prevention is better than cure, and that a building 
maintenance regime which takes cognisance of the conditions which 
allow the development of decay is important to the long-term health of 
the property and its occupants. 
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 “Sick Building Syndrome” results from a combination of the use of 
synthetic paints, formaldehydes and resins from furniture and carpets, 
and poor air quality due to defective ventilation and air conditioning.  
This will often result in a higher incidence of sickness resulting in 
allergies, headaches, lung disorders and the spreading of infection and 
viral conditions.  Studies have shown that the indoor environment is now 
up to ten times more polluted than the external environment and yet we 
can spend up to 80% of our lives inside buildings. 

Whilst lead in paint has not been used for decades, it is still present in 
our buildings and it’s safe removal is a concern for decorators.  Most of 
the paints used today are synthetic and derived from the petrochemical 
industry.  Many synthetic solvents are classified as carcinogenic and 
can cause serious illness to the painters who apply them. 

Volatile Organic Compounds (VOCs) are organic compounds used as 
solvents that evaporate rapidly.  Certain VOCs are also pollutants which 
can add to external pollution levels.  Lower VOC levels are achievable 
but care is also needed to avoid the long list of chemicals that are used 
in paint and product manufacturing, such as benzene, toluene, cadmium 
and formaldehyde.  

The paint industry has been promoting water based paints as an 
alternative, but some of these paints can actually contain more 
chemicals than the oil based paints they are intended to replace.   Vinyl 
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resins which are the constituents of conventional vinyl emulsions, can 
damage lungs, liver and blood and can also be carcinogenic. 

The principal ingredient of natural paints is linseed oil which, in its 
various forms, acts as a very stable, long lasting alternative to today©s 
plastic binders.  It has been used in paint making for centuries, although 
there is now a highly developed modern industry based on considerable 
investment and research that now ensures excellent painting properties. 
Linseed oil is made by crushing the seeds from the fully renewable crop 
- flax - which is then blended together with various other natural oils, 
resins and pigments to produce modern, scientifically designed surface 
coatings based on natural rather than synthetic ingredients.  Tried and 
tested for years, these paints show that surface coating technology of 
today has reached new levels.  Natural paints allow moisture to pass 
through them, whilst still being waterproof.  This has benefits in terms of 
reducing paint flaking, as expanding moisture trapped beneath a paint 
skin (one of the main causes of coating failure) which causes blistering 
is allowed to escape.  Problems of damp and condensation can also be 
alleviated by the use of these natural coatings, in a way that is not 
possible to achieve with conventional plastic emulsion wall paints. 
Natural paints use either fully renewable raw materials such as oil of 
turpentine, produced by distilling the resinous sap from living pine trees, 
or materials which are in plentiful supply; such as clay or chalk.  This 
results in products that disrupt the eco-system as little as possible, 
without using valuable and finite resources such as crude oil.  

There are a large number of manufactured goods, such as carpeting, 
floor coverings, laminates, plastics and oil based products which form 
part of our everyday lives.  In a sealed room, these products can ‘offgas’ 
over their lifespan.  While it is possible to reduce the level of indoor 
pollutants using a greener specification, there will always be some build-
up of internal particulates.     

It can be seen, therefore, that ventilation is critical to the good health of 
people working in offices.  Naturally ventilated office buildings can 
typically consume less than half the delivered energy consumed in air-
conditioned buildings, representing cost-effective energy savings of the 
order of 20-30%.  Furthermore, a survey (Harris Research Centre for 
Richard Ellis Partnership) of major occupiers indicated that about 90% 
of directors and senior management preferred buildings without air-
conditioning.  However, in urban areas such as Glasgow City Centre, 
the ingress of external contaminants from vehicle emissions, building 
ventilation exhausts and boiler flues, is a major barrier to the use of 
natural ventilation. Currently, there is only limited information available 
on pollution levels within the Glasgow area. 

The most common external pollutants affecting health are acid gases 
(such as SO2), NOx, ozone and small particles. Carbon monoxide is 
frequently mentioned in this respect; however, it is a major pollutant only 
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when produced in large quantities as a result of imperfect combustion. 
Similarly, carbon dioxide is mainly important as an indicator of 
ventilation performance and internal air quality. The most common 
sources of ©nuisance© pollutants likely to enter a building are odour and 
windborne dust.  

There are various air quality standards as shown in the table below: 

Measured gas Air Quality Standards 

 DoE(1) EPAQS(2) WHO(3) EA(4) EC(5) 

CO(ppm) - 106 106 50 - 

CO2(ppm) - - - - - 

NO (ppb) - - - 830 - 

NO2 (ppb) <50 1507 806 100 1056 

SO2 (ppb) <60 1008 1227 170 947 

 (1) Department of Environment - very good air quality 
(2) Expert Panel on Air Quality Standards 
(3) World Health Organisation 
(4) UK©s Environment Agency short-term exposure limit 
(5) European Community guidelines 
(6) 8-hour mean 
(7) 1-hour mean 
(8) 15-min mean 

In Glasgow City Centre, the main pollutant is likely to be Nitrogen Oxide 
caused from cars, vans and buses.  The oxide combines with oxygen to 
form Nitrogen Dioxide.  In urban areas, concentrations are generally in 
the range 10-45 ppb, although levels vary significantly throughout the 
day, with peaks occurring at rush hours. Care then has to be taken 
when introducing air into the building, as taking it from a busy trafficked 
street can introduce higher pollution levels. 
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Smoking can also be a significant contributor to indoor air pollution. 
Environmental tobacco smoke contains tar droplets and various harmful 
chemicals including carbon monoxide (CO), nitric oxide (NO), ammonia, 
and hydrogen cyanide.  Tobacco smoke also contains small amounts of 
some substances which have been shown to induce cancer in animals, 
including polycyclic aromatic hydrocarbons (PAHs) and benzene.  Non-
smokers’ exposure to environmental tobacco smoke (passive smoking) 
has in extreme cases been known to induce cancer. 

Maintaining relative humidity in the region of 50% prevents dust mites, 
infestations, mould and mildew growth, and inhibits bacteria. This lower 
relative humidity also reduces the out-gassing of VOCs. (see diagram) 
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The fabric of a building can also have a strong influence in how the 
relative humidity – and thus comfort levels, are controlled.  Modern 
insulants and linings can be very hard and impervious, lacking the ability 
to absorb moisture in the air. Indeed vapour barriers are designed to 
ensure that vapour does not migrate into the wall structure where it 
could be at risk from condensation.  However the fabric of a building is 
able to act as a hygroscopic lung, allowing changes in relative humidity 
to be taken up into the fabric and released when conditions are correct. 
The study team are recommending insulants, lining boards and plasters 
which allow this vapour permeability.  Timber is also hygroscopic and 
can be used in a similar way. 

*,� ,�  � : >A" >; 9��  �B>7 ?�
Throughout the design and construction process the final commissioning 
of systems must be considered in all aspects to ensure that the low 
energy design intentions can be realised at completion.  Ensuring good 
quality control and monitoring procedures throughout the design and 
construction phases should ensure that the commissioning aspects of 
the project are fully achieved. 

From the outset of the project the energy performance must become 
integral to the development and should be clearly defined within the brief 
and specifications.  At handover stage the commissioning records and 
user operation guides should be explained to the end user to ensure 
that the internal environment and associated systems are effective for 
the end use. 

*,� ,� ,(  � � @ ?<>7�� ! < ��
Fresh water is a very scarce global resource.  Oceans, lakes, streams 
and rivers contain 98% of Earth’s water.  The remaining 2% is in the 
soil, the atmosphere, the bodies of living organisms or frozen in glaciers 
and ice caps.  Only a tiny percentage is available for drinking. 

The best strategy is to ensure water conservation measures are met 
first.  If the decision is then made to install greywater recycling systems, 
the capital and running costs of such systems will be reduced and their 
effectiveness increased.  (Water from flush toilets which is heavily 
polluted with pathogenic wastes is termed “blackwater”.  Greywater is 
the term used to describe the waste water from baths, showers, sinks 
and washing machines.  The least polluted of these is usually the waste 
water from showers.) 

Ecologically enthusiastic people may believe that greywater recycling is 
a must, but far greater savings, and for a lower cost, can be achieved 
through conservation measures, in the following order: 

1) Develop awareness of use and change to water saving habits 
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2) Ensure new appliances are low on water use starting at the biggest 
water user – the WCs  

3) Reduce dead legs on the hot water system 

4) Harvest and use rainwater without special treatment 

5) Recycle greywater 

A rainwater recycling system to serve the building’s WCs could be 
installed to reduce the water consumption from the public main supply.  
The system would collect the rainwater from the roof and connect the 
rainwater pipes at basement level to a storage tank. The water supply 
from the storage tank would then be pump boosted to distribute to the 
points of use.  A filter would be installed on the supply to ensure the 
water transferred from the tank was suitable for purpose.  

The installation cost of a system of this nature would be of the order of 
£2,000. This cost includes for the storage tank, filter and pump set but 
excludes the roof gutters, rainwater pipes and internal plumbing 
distribution. A roof the size of that on 73-77 Trongate should yield 
sufficient water for toilet flushing to cater for approximately six staff, so 
more water will be required to flush the toilets.  The water should only 
require simple filtration although we would recommend a UV filter in 
case the water becomes infected with bird droppings.    However, 
provided rainwater is kept away from sunlight and organic matter (such 
as leaves and dead animals) it can be safely stored and remains fresh.  
It should not be drunk as it can contain small quantities of pollutants 
from vehicle emissions as well as animal pathogens. 

The options of use presented for the building at 73-77 Trongate all have 
relatively low water demand, particularly the office and retail spaces.  An 
approximate estimate of the likely water consumption has been made 
which suggests that the rainwater system would save approximately 
80,000 litres/annum of water. In terms of cost this equates to 
approximately £50/annum assuming the building water supply is 
metered. 

The following table shows some simple approaches to saving water 

Solution Description Products Available 

Spray Taps or fix 
spray nozzles to 
existing taps 

Reduces volume 
coming out of tap. 

Ecospray 

Sirrus Solo Mixer 

Tapmagic Allows  a spray or full 
flow 

Tapmagic 
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Supply Restricting 
Valves 

Keeps water flow 
constant despite 
pressure fluctuations. 
May prevent and 
detect leaks. 

Marishhower 

Restrictor-flow 

Waterfuse 

Urinal Controls Cistern only flushes 
after use. 

Urinals flush control 
by time clock set to 
match the hours of 
use. 

Smart Flush 

Magnetic Door switch 

Infra-red door switch 

Flush-controller 

Waterless urinals Use no water other 
than for daily cleaning 

Armitage Shanks 

Eko Logic(UK) EMPS 
Limited 

Basic solution 

Tap Controls Switches taps off after 
certain time. 

Tap-off system 

Aqua Sense 

Pushtap 

Press-Air 

Cormorant 

Water saving device 
(Cistern Dams) in 
standard toilets 

Reduces the volume 
of water used during 
flush. 

Hippo 

Thames Water Hog 

Restricta-flush 

Cistern Dam 

Eco-Dam 

Low flush toilets Reduces the volume 
of water used during 
flush. 

Evac 

Sanivac 

Dual-flush toilets Potential for water 
saving 

Ifo cera 

Collect and recycle 
rainwater 

 

Use for WC flushing, 
watering garden. 

 

Water Butt 

WISY 

Kiskic System 
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Greywater 

 

Greywater from 
handbasin after basic 
disinfectant or 
microbiological 
treatment can be used 
for flushing the toilet 

Well butt greywater re-
use system 

We would recommend the use of low flush toilets, preferably by 
adopting the valve system in preference to the siphonic system.  Such 
systems can achieve an efficient flush with only 4 litres of water or 2 
litres for a half flush.  We are not convinced at the cost effectiveness of 
incorporating greywater recycling for toilet flushing.  However it may be 
considered for demonstration purposes.  Because soap and dirt will mix 
with the shower and basin water, the resulting greywater will biodegrade 
and would likely cause odour or hygiene problems which would require 
chemical blocks to be added to the cisterns, possibly negating any 
environmental advantage.  If such water is stored for more than 24 
hours, any pathogenic organisms can multiply rapidly.  If stored, the tank 
must be well sealed and cisterns sterilised.  To avoid smells the water 
should be used within 24 hours. 

The use of dual flow WCs and low water flow taps would reduce the 
overall water consumption of the building without incurring additional 
capital expenditure. 

The use of High Density cross linked polyethylene (HDPE) pipework 
should be considered as it has a lower embodied energy than copper or 
steel. 

*,� ,� ,& � � A! ��� = �@! A�� ! < ���  ! <>; 9���
The use of solar thermal panels to heat the domestic water supply could 
be applied effectively to the building scenario where there is a café area 
on the attic floor.  The panels could also be applied to the office and 
retail options although the low water use associated with these options 
would likely mean that the full benefit of the panels would not be 
realised.  

A solar panel to serve the building would probably cost £3,500 and 
would have an annual energy saving varying from approximately 
£35/annum for the office development and £80/annum for the retail and 
café option.  

The system would incorporate a roof mounted solar panel with pipework 
connections to a hot water cylinder. The distribution of water from the 
panel to the cylinder would be by a variable speed pump powered by a 
small photovoltaic panel. 
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Natural Ventilation Delivery of a low energy solution in an office 
development demands an understanding of the concepts, particularly 
the limitations in close control aspirations of occupants conditioned to 
expect static internal temperatures from modern office space. It is 
generally accepted that the commitment required to recognise the 
benefits of such a solution are more likely in an owner/occupier situation 
although there are examples of successful use of the techniques in 
speculative developments. 

Low energy buildings necessarily depend on natural ventilation 
techniques, albeit this mode of operation can be supplemented by 
mechanical means to deliver higher cooling capacities on demand.  This 
operating mechanism delivers a dynamic environment where the 
temperature and air movement vary with the effects of the external 
situation. 

Natural ventilation via openable windows demands that external air 
quality in the vicinity of the building is acceptable in terms of pollutants, 
particularly vehicle exhaust gases and discharges from surrounding 
buildings.  The action of opening windows also potentially reduces the 
acoustic performance of the building envelope and the ability to achieve 
an acceptable internal acoustic environment. 

The building’s main frontage faces Argyle Street, where both noise and 
pollution could potentially be an issue, as could security.  A decision to 
adopt a natural ventilation strategy employing openings on to Argyle 
Street would have to give careful consideration to these issues. 

Amongst the options considered for the building is a combination of 
office and retail space.  A natural ventilation strategy to best service 
these areas would employ a mixture of cross and stack ventilation.  The 
cross ventilation strategy could use a mixture of manually or 
automatically opening windows/louvres while stack ventilation could be 
provided by a mini central atria with natural exhaust at roof level. 

To deliver a successful naturally ventilated solution, it is essential that 
the building envelope and structure are utilised effectively to act as 
climate moderators and heat gain mitigators.  The envelope must be 
optimised to minimise the proportion of solar gains that enter the internal 
space.  The site affords little opportunity to influence the performance of 
the envelope using the orientation of the building, but a combination of 
applied shading and the solar control glazing should limit the level of 
solar exposure. 

Most office developments deliver a net cooling demand throughout their 
occupied periods due to equipment and personnel gains, and a highly 
insulated façade works against a low energy solution in this respect and 
the internal gains will tend to be held within the space. A dynamic 
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thermal assessment of the building would further advise the final design 
appraisals (Refer to section 4.3.7.9). 

Exposing the structural mass of the development to the occupied space 
would enable the building to absorb heat gains during the occupied 
period effectively attenuating the peak temperatures.  This benefit can 
be enhanced by using controlled night purge cooling to sub cool the 
structure; this is generally achieved by automatically actuated high level 
windows/vents. 
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An alternative to a natural ventilation solution is to deploy a mixed mode 
solution using a displacement floor ventilation system combined with 
either ceiling level mechanical or natural extract.  

The displacement system would typically consist of either a floor plenum 
with floor diffusers or a series of floor mounted displacement terminals. 
The terminals would be supplied with fresh air at a temperature typically 
18oC.  The high supply air temperature enables the system to maximise 
the benefits of free cooling i.e. when the external temperature is below 
18oC the system is providing free cooling. The fresh air would be 
supplied by an air handling unit that would incorporate LTHW heating 
coils and possibly a refrigerant coil for cooling purposes. The use of 
mechanical cooling with this system could be considered an optional 
extra as it would only be required when the external air temperature was 
above 18oC.  For the vast majority of the year this temperature will not 
be exceeded and the cooling unit could be retrofitted very easily at a 
later date should the peak summertime temperatures prove problematic. 
(Again the use of thermal simulation – refer to section 4.3.7.9 – would 
inform the final proposals as to the likely requirement for mechanical 
cooling of this nature). 

The displacement strategy will provide greater comfort control than the 
natural ventilation solution while also ensuring that issues of noise and 
pollution are not a factor.  
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BASEMENT

GROUND

MEZZANINE

FIRST FLOOR

SECOND FLOOR

roof ventilators replaced

floor crosses 
at sash rail, 

vented space

pavement lights
installed

added extension

skylights re-installed

solar pre-heat to incoming ventilation

displacement ventilation 
\within floor plenum

VENTILATION STRATEGY

mechanical cooling 
as required 

 

The supply air for the displacement ventilation system could incorporate 
the use of a ‘solar ventilation’ system to preheat the incoming fresh air. 
This system would require ductwork connections through the sarking 
boards at roof level to draw air from behind the roof slates. This strategy 
has been developed at Napier University, Edinburgh and provides a cost 
effective means of pre-heating fresh air.  

The extract ventilation could either be by mechanical or natural means. 
Should a mechanical extract be provided, the use of heat recovery 
between the supply and exhaust air streams should be incorporated. 
This would typically consist of a plate heat exchanger connecting the 
supply and extract units together. 

As in the case of the natural ventilation solution, a natural extract could 
be provided via a mini central atria. 
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The heating installation within the building would be best served by a 
high efficiency gas fired condensing boiler and variable speed circulating 
pumps.  The pipework distribution throughout the building could be 
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installed using High Density Cross Linked Polyethylene (HDPE) 
pipework which has a lower embodied energy than copper or steel. 

The boiler plant would serve the requirements of the domestic hot water 
(if solar thermal panels are used refer to section 4.9.2), space heating 
and fresh air supply, should a mechanical ventilation system be used.  

Both the office and retail spaces could be heated by means of radiators, 
trench heaters and radiant panels to suit the overall layout and space 
requirements. 

The use of condensing boilers will increase the overall system efficiency 
by approximately 10% when compared to a standard boiler installation. 
The latest technology variable speed pumps will reduce pump energy 
consumption by up to 50%. The heating installation should be provided 
with automatic controls and good local zone control.  

*,� ,� ,-  	 >9=<>; 9�
It is not always realised that lighting is responsible for a large 
percentage of the total electricity load in any building; accounting for up 
to 50% of the electricity used in office buildings. As modern society 
makes profligate use of electric light, to reduce energy costs, lighting 
must therefore be one of the most important aspects of energy use to 
address. Lighting is responsible for such high percentages of total 
electrical energy loads, it must therefore be good economic and 
environmental practice to ensure that lighting installations are designed 
to be energy and environmentally efficient. 

� ! <: �! A�	 >9=<>; 9�
The first step towards saving energy is to improve natural lighting. It is 
important to maximise the levels of natural daylight transmitted to the 
internal spaces of a building, as well as to select light fittings and 
components that will be energy efficient. Glare factors should be 
minimised within the office environment, especially where visual display 
equipment could be prominent. 

At 73-77 Trongate, the frontage of the building which faces Argyle Street 
has large areas of glazing which will provide a good source of natural 
daylight for the main areas. The front elevation faces primarily north, 
therefore minimising direct solar exposure and glare. 

The rear of the building will require careful consideration to ensure that 
daylight penetration can be achieved.  It may not be possible to have 
large glazed areas to the rear elevation due to the requirements set out 
in the Building Standards, and in this case the use of a central atria 
could be beneficial. 
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The energy consumption of an artificial lighting installation will depend 
on the way in which it is used, which will be strongly influenced by the 
lighting controls and the amount of daylight available. 

At 73-77 Trongate, natural lighting levels will be higher along the front 
facade, which has a large area of glazing, than along the rear wall. 
Lights should therefore be zoned so that they are switched in rows 
parallel to the front elevation and not across the room.  They can then 
be switched on progressively when natural light levels are insufficient. 
The lighting should be controlled to ensure that the use of daylighting is 
maximised by using daylight control fittings and should feature low 
energy light fittings and good local control and zone switching. 

It is desirable to have light fittings that complement the daylighting 
system and provide maximum energy savings.  Increasing the efficiency 
of the lighting will be one of the fastest ways in which to decrease the 
energy costs. 

Adjustability is also a key issue in office lighting, as it gives individuals 
the ability to control their light to meet their visual needs.  The control of 
lighting must suit the needs of the building as well as those using the 
space.  The installation of a combined presence detection and light level 
control can also increase the energy efficiency of a lighting system.  

A room’s shape, size and colour can affect how much light requires to 
be provided.  Spaces with dark surfaces and high ceilings are much 
harder to light efficiently than spaces with lower ceilings and light 
coloured surfaces, when the light source is at ceiling height.  These 
issues must therefore be considered at an early design stage. 

While minimising energy consumption and the cost of the lighting 
system operation and maintenance, good lighting will also produce a 
more comfortable working environment. 

	 ! @� �7=� >7 �
The choice of lamp to be used in light fittings is an important 
consideration in terms of energy efficiency.  Incandescent light bulbs 
use a wire coil filament to produce visible light but as a by-product of 
heat.  More than 90% of the energy consumed by incandescent light 
bulbs is given off as heat rather than visible light, so they are not energy 
efficient.  Heat generated by lighting can also increase the need for 
cooling within buildings, therefore increasing energy consumption 
further. 

Compact fluorescent lamps (CFLs) use between 40% and 60% less 
energy than incandescent lamps with the same light output.  They have 
about eight times the lifespan, therefore also requiring less 
maintenance.  A 22 Watt CFL has about the same light output as a 100 
Watt incandescent bulb but uses much less energy. CFLs use little 
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power in use but can be energy intensive at start up. However, 
electronic starters and high frequency ballasts will enhance the output 
and useful life of the lamps, with the added benefit of flicker free start 
up. 

In office situations, light fittings using fluorescent type bulbs, such as 32 
or 42 Watt TCT fluorescents, will be the most energy efficient, and are 
most commonly used in recessed downlighters. 

If modular or suspended type fittings are to be used, then it is more 
energy efficient to use a T5 fluorescent type tube than a standard T8 
tube.  This type of tube is suitable for use in small width louvre 
luminaires and produces an increased light yield for the same output. 

The lighting requirements of the retail and retail/café scenarios have not 
been investigated at this stage.  Lighting levels will be dependent on the 
nature of the retailer and the specific requirements for display.  An 
obvious issue for consideration will be the amount of heat generated by 
high levels of lighting, and whether this creates problems for the users of 
the building, or the products on display.   
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The are three main types of lift : 

·  Hydraulic 

·  Traction 

·  Machine roomless lift with gearless drive 

All three types of lift have similar speeds, so the comparisons must 
therefore be made in terms of motor size, oil content, weight, noise level 
and machine room size, in determining overall efficiency. 

The hydraulic lift has the largest motor, the highest oil content, and the 
greatest weight of the three lift types.  It generally has a noise level 
similar to that of a traction type lift but has the highest energy 
consumption and is therefore the least energy efficient of the three lift 
types. 

The engine used in a traction lift is approximately half the size of that of 
a hydraulic lift but has a similar noise level. The oil content is very low 
but there is some oil required. The traction lift uses less energy than the 
hydraulic lift but more than the gearless type lift. It is therefore slightly 
more energy efficient than the hydraulic lift. It is, however, less space 
saving, as the machine room required for this type of lift is the largest of 
all three types. 

Lifts with a gearless motor, manufactured by elevator companies under 
various trade names, have the smallest motor, no oil content, the lowest 
weight and also the lowest noise level.  It has the lowest energy 
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consumption, so is therefore the most energy efficient of the three lift 
types. It does not require a machine room, so is also the most space 
saving. 

The above comparisons outline the pros and cons of each lift type but 
also raise the elements important to consider in terms of sustainability 
and energy efficiency. 

� ;  �9$�� � ; ?: @� <>� ; H�
One of the most important considerations in the selection of a lift, is in 
terms of the energy required to power the lift and therefore the energy 
efficiency of the lift. 

� � <� ��� >F H�
The size of the motor used to power a lift will be directly related to its 
energy consumption, so it important to select a lift that does not have a 
very large motor. 

�  >9=<H�
The weight of the lift will have an effect on the structure of the liftwell as 
well as the building structure itself.  If the lift is very heavy, then the 
structure of an existing building will require to be strengthened to 
accommodate this additional weight.  Less heavy installations will 
therefore result in lower construction costs.  

� >A�� � ; < ; <H�
If a lift requires to use oil, then there is the risk of future soil 
contamination.  If the lift has no oil content, then this risk is removed and 
the problem of oil disposal eliminated.  The risk of fire that can 
accompany hydraulic installations is also then eliminated.  

� ! 7=>;  �� � � @��  G: >� @ ; <?H�
The compactness of equipment required for gearless motor type lift 
installations enables the lift to be designed without a machine room, 
therefore making more efficient use of space. 

In terms of energy efficiency, as well as efficient use of space and 
structure, the gearless motor type lift would therefore be the most 
appropriate choice. 
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In selecting a suitable, energy efficient lift, the requirements for disabled 
access must also be taken into consideration. 

Lift installation
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The lift car should have a minimum 
dimension of 1400mm x 1100mm. 
The landings need to be of a  
sufficient size to allow wheelchairs 
to turn, i.e. 1500mm x 1500mm

 

The following should be used as a guideline for the installation of a lift, 
whether within retail or office accommodation, so that the lift is 
accessible to all: 

·  Lifts should be served by landings at each level large enough for 
wheelchair users to turn to reverse into or out of the lift; 

·  The call panel should be easily distinguishable from its background; 

·  Lift buttons should be clearly distinguishable; 

·  Lift doors should remain open for five seconds, providing an 
adequate time for entry.  Door re-activating devices which rely on 
infrared or photo eye systems are necessary to ensure no-one can 
be trapped in the doors; 

·  Control panels should be located on a side wall, and preferably on 
both side walls of the lift car; raised and well contrasted numbers on 
buttons help people with sight impairments; 

·  Audible announcements and visual displays are recommended 
internally and externally to indicate floor reached or inform that the 
doors are open; 

·  Emergency telephones in the lift car should contain inductive 
couplers so that hearing aid users can make use of them; 

·  Alarm buttons in the lift car should be fitted with a visual 
acknowledgement that the alarm bell has sounded. 
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The size and nature of the development limits the type of systems that 
can be applied effectively. The following systems have been discussed 
and considered but with the exception of photovoltaic panels are not 
presented as suitable options for this development.  

·  Photovoltaic panels 

·  Combined Heat & Power (CHP) 

·  Fuel Cells 

·  Ground Source Heat Pumps  

The use of photovoltaic (PV) facades and roofs for generating electricity 
are a proven technology and can deliver a substantial contribution to the 
building’s overall electrical energy requirements.  The capital cost of 
these systems is extremely prohibitive although there have been recent 
advances within the industry that have reduced the cost of the laminates 
used within the PV panels.  For a typical 5kW installation the capital cost 
would be of the order of £7,000 and would require a south facing roof 
area of approximately 35m2. This would result in approximate annual 
savings of £300.  At 73-77 Trongate it would be most suitable to have a 
small grid connected system that does not incorporate any battery 
storage.  Battery storage is not “green” and for an installation of the 
nature proposed, the building power requirements would be able to 
more than match the level of the electrical PV generation, i.e. when the 
PV system is producing electricity, the building loads will be absorbing it. 

Combined heat and power systems are currently widely available for 
large scale applications. The industry is beginning to develop engines 
suitable for use in small commercial and single residential applications 
but these are as yet not well developed or widely used. Combined Heat 
and Power requires near continuous operation to ensure optimum 
efficiency and cost benefit (typically a minimum of 17 hours per day is 
required for economic payback). The use of this technology is not 
readily applicable to the office sector as the continuous demand profile 
cannot be achieved.  

Fuel Cells are currently becoming available for stationary applications 
but as yet are not widely available.  Fuel cells are used to generate both 
heat and electricity and the comments noted above regarding traditional 
CHP are applicable to fuel cells also. 

Ground source heat pumps are an effective system for providing heating 
and cooling with high system coefficients of performance (COP). A 
closed loop ground source system would require a substantial area of 
ground to accommodate the necessary pipe loops and the building 
would not be able to accommodate the requirements.  
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The finalised proposals would benefit from a dynamic thermal 
assessment using computer based simulation tools to determine the 
most effective fabric upgrades to minimise energy use and maximise 
occupant comfort.  This is particularly relevant for retail and office 
accommodation where internal heat gains can be significant and the use 
of high levels of insulation can sometimes result in increased internal 
temperatures and additional cooling energy requirements (if provided), 
over the life of the building. The simulation tools could also be used to 
inform the natural ventilation design. 

Any proposals for maximising natural light would also benefit from an 
assessment using a simulation tool to inform the final decisions.  
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The following is intended as a manual for Sustainable Office 
Management.  It is directed towards Forward Scotland as the client and 
potential end user of the building, but is directly relevant to all users of 
office spaces. 
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Sustainability issues will touch upon many aspects of Forward 
Scotland©s office management as an agency promoting ‘best practice’ 
development and the long-term interests of natural and human 
resources in Scotland. 
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An analysis of present working practices should be undertaken to 
establish where improvements can be made in terms of energy use, 
waste and the overall environmental impact resulting from the day to 
day running of the office. 

The analytical process should extend to cover all aspects of the building 
and those who work in it, including operational systems, issues of 
location and transport requirements, possibilities for ‘tele-working’, and 
how the building might need to adapt in the future. 
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The opportunity should be grasped by Forward Scotland, whether in an 
enabling role or as end user to embody the principles of sustainability in 
the refurbishment of 73-77 Trongate.  This would seem appropriate for 
an organisation which promotes innovation, investment and 
development in Scotland. The fact that this will be a refurbishment 
project should also be used to promote the re-use of buildings as part of 
the regeneration of the urban environment. 



73-77 Trongate, Glasgow: Sustainabi l i t y Scoping Study 

Page 56 of  103 

The choice of materials, products and processes for the new building 
should take into account their environmental impact, at source, through 
processing and transportation, during construction and throughout the 
lifespan of the building, and finally in dismantling and disposal, recycling 
or re-use of demolition materials. 

Matters regarding energy use and lighting are dealt with elsewhere in 
this report but some additional ‘operational’ issues are described below. 
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Make the most of natural lighting: the lighter the surface finishes to 
window cills and window surrounds are, the more the natural light will be 
drawn into the room.  If glare is a problem on south or west-facing 
windows then the installation of blinds and/or reflective film will let in 
light while blocking out the penetration of direct sunlight and avoiding 
problems of glare.  
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Where computers are servers or form part of a network they will 
generally require to be switched on throughout the working day.  Screen 
saver applications should therefore be utilised to the full - the most 
effective screen saver for computers which are only used intermittently 
will be to switch off the screen. Items such as photocopiers which are 
used intermittently and have a prolonged warm-up time should be 
equipped with power-saver options.  Within the office management 
system someone should be responsible for ensuring that all the 
computers on the network are closed down at the end of the working 
day and that other office equipment is also switched off. Fax machines 
should be equipped with a memory option which allows messages 
received over night to be printed out next day. 

The switching arrangements of equipment will also affect whether or not 
it tends to be switched off as a matter of course at the end of the 
working day - simple matters such as accessibility of plugs and switches 
and their identification will help in this respect. 

Choice of equipment is also important: an Energy Star labelled monitor 
in sleep mode, uses 90% less electricity than monitors without power 
management features. 

This programme requires machines to have a power-management 
feature, and it establishes guidelines for maximum energy consumption 
for computers and monitors during "sleep" mode. Although screen 
savers may extend the life of monitors, they do not provide the same 
energy savings as sleep functions. 

Computer equipment contains materials that can pose a threat to the 
environment if not managed carefully at the end of their useful life. 
Desktop colour monitors typically contain about two or more pounds of 
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lead, and lead can also be found in the circuit boards of the computer. 
Most desktop computers use some type of on-board battery that may 
contain lead, cadmium, or other heavy metals.  As toxic materials, lead 
and other heavy metals should not be released into the environment. 
Additionally, laptop computers typically are powered by a rechargeable 
battery that must be specially disposed of or recycled.  
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Waste minimisation: apply the following hierarchy to all waste-
generating processes: 

1) Evaluate the process: is it necessary, what are the alternatives? 

2) Re-use: can waste materials be re-used within the office or 
elsewhere? 

3) Recycle: What options are available for recycling? 

4) Where and how to dispose of other waste? 

In the first instance, look at internal efficiency and wastage, control of 
paperwork and packaging.  Avoid unnecessary print-outs and additional 
copies of documents - print out only what will be required to meet 
requirements for maintaining records and distribution of information - 
check QA documentation: does this call for duplicate copies to be taken 
where one will suffice? Make use of computer network and electronic 
mailing for ‘paper-free’ communications. 

Look also at purchasing procedure for paper, general stationery, office 
supplies, cleaning materials etc. – assess the environmental impact and 
quantities involved in respect of each item and the energy and cost 
savings which can be made.  Use appropriate grades of recycled paper 
etc. for reports and promotional material and identify possibilities for 
using other recycled and low-energy-input products where possible. 

The re-use of waste products will always involve a fraction of the energy 
costs of recycling. Opportunities for re-use will however be limited, and 
the remaining task will be to identify which waste items can be recycled, 
find out what facilities exist for recycling (preferably locally) and 
establish a routine for storage and collection or dispatch.  
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Separate undamaged A4 paper and load into photocopier/printer feeder 
trays for drafts etc. Keep other A4 paper, offcuts etc. for notes. 

Other clean paper and card can then be batched for recycling - 
individual processors will advise on materials to segregate. Recyclers 
may wish to separate certain items, depending on process 
requirements, such as window envelopes, plastics, thick card, cardboard 
generally, inked paper, newspapers, envelopes generally, staples and 
binding. 
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Space will need to be allocated for storage and collection of material for 
recycling.   It will be an essential part of the operating system that office 
cleaning staff are informed of what should be done with the different 
categories of waste.  The system should also allow the segregation of 
re-usable paper for print-outs, draft copies, notepads etc. 

Recycling companies can generally offer a secure shredding service, 
however as far as concerns internal office practice, care should be taken 
that confidential material does not end up as drafts, internal memos, 
notepads etc.! 

Lever arch files, loose leaf folders and box files can generally be re-
labelled and re-used where their original contents have been discarded 
or archived.  
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With constant pressure to upgrade computer systems there arises the 
question of what to do with old machines.  These will probably not be 
outdated in themselves, just superfluous to office requirements.  There 
is a demand for old computer equipment, generally from within the 
voluntary sector.  Recycling companies also exist which will collect all 
computer equipment for repair and re-sale.   

By using leasing programs or purchase agreements that require the 
retailer, distributor, or manufacturer to take equipment back, you can 
avoid the need to manage it as waste.  This transfers the responsibility 
for the management of toxic materials to those who provide the 
equipment. Furthermore, depending upon the replacement schedule, 
your machines or their various components could have value for re-use. 

More savings can be gained by purchasing computers that are easily 
upgraded without special tools and that have expandable memory and 
storage capacity. These choices can reduce the need for replacement 
equipment as well as the frequency with which the office must pay to 
manage waste machines. 

The office should also assess the benefits of any upgrade being 
considered, and its compatibility with existing systems. 

Many other items of office equipment can also be re-used or recycled 
including telecom equipment, consumer electronics and other electrical 
appliances. 
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A number of firms and charitable organisations operate collection 
services for empty printer and toner cartridges. Recycled cartridges (i.e. 
refilled) are also available, however a close check will have to be made 
on quality and compatibility with equipment when ordering from these 
sources. 
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Plastics, glass and aluminium drinks containers, bottles, jars etc. can be 
rinsed and stored, ideally in a handy location. If space is a problem, then 
it may be worth considering putting a can-crusher in the kitchen.  

The most practical option in view of the likely quantities involved would 
be to provide separate collection points near to the bin and next to the 
sink in the kitchen area - this should give passive encouragement to 
people to rinse out these containers and put them in the appropriate 
collection box instead of the bin. Collection points, especially those for 
drinks cans etc., should be well laid out and regularly emptied. 
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If the office makes use of a drinks machine with plastic cups, then these 
will be made from unexpanded polystyrene which is very easily 
recycled.  Used plastic cups should be separated and stored for 
collection. Using individual mugs and making tea or coffee in the normal 
way is an obvious alternative, and should use less energy.   
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At present these are not recycled in the UK, but plans are underway for 
the recycling and extraction of glass, gases etc. from fluorescent light 
tubes, to be available commercially in the near future. 
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Batteries are a major source of contamination of land-fill sites, 
containing toxic chemicals such as mercury or cadmium. Facilities for 
recycling batteries do not at present exist in Scotland, but this will 
become compulsory under European Legislation.  Since batteries do not 
take up a great amount of space, at present the best option would 
appear to be to collect spent batteries in a clearly marked metal 
container, stored safely and disposed of periodically at local authority 
collection sites. 
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Generally, examine purchasing procedures and controls and avoid 
impulse buying. Where appropriate and feasible, choose locally. 
However in most instances this will not be an option, as even local 
suppliers may still be reliant on national or international distribution 
networks. Nevertheless, since transport represents a major source of 
greenhouse gases, the possibilities for resourcing locally should still be 
examined.  Also, reduced transport costs may be reflected in overall 
costs to the consumer. 
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Much of the paper which is defined as being recycled is in fact paper 
which has only been recycled within the paper factory or is made from 
unprinted waste from outside the paper mill which has therefore not 
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gone through the general waste stream.  Environmentally the most 
beneficial grades of recycled paper are those which have been de-
inked, which would have otherwise gone to land-fill or been incinerated.  
Waste paper classifications are as follows: 

A)  Waste from within the paper mill which would have been re-used 
anyway; 

B)  Unprinted waste from outside the paper mill (e.g. newsprint end 
rolls etc.); 

C)  De-inked high grade waste (usually from offices, brochures, 
computer print-outs etc.); 

D)  De-inked low grade waste (newspapers, telephone directories, 
general paper etc.). 

The greatest environmental benefits will lie in finding uses for Grade D 
waste, however for office use paper quality Grade C waste will be the 
most appropriate.  Much recycled paper comes with a mixture of fibres 
defined as a percentage of A, B, C and/or D.  When sourcing recycled 
paper therefore it would be best to look for paper with a high percentage 
of C waste.  This should be discussed in detail with suppliers who will be 
able to provide samples and advise on appropriate papers for different 
purposes. 
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Generally, choose systems which will be flexible and adapt to changing 
needs.  
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Made from compound timber products such as chipboard or MDF will 
use less raw materials than furniture made from cut timber. However, 
these materials will generally be bound together with formaldehyde 
glues and resins, which are highly toxic and volatile, and may present 
health problems in the working environment. Low formaldehyde content 
MDF board is now available.  Also, problems from formaldehyde should 
be reduced if the building is adequately ventilated. Formaldehyde may 
also be present in building materials and finishes and other furnishings 
including foams, dyes, adhesives and other bonding agents. In new 
chairs look for latex based foam and natural fibres such as cotton, wool 
or kapok. 

If new timber furniture is being purchased, then wood from tropical 
forests should be avoided. In any case look for timber sourced from 
forests accredited by the Forest Stewardship Council. 
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Fridges generally have a long service life and do not need to be 
renewed frequently. All fridges should be disposed of by the local 
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authority Cleansing Department, who should ensure that CFC coolants 
are properly disposed of. New fridges will be CFC free, however, when 
buying a fridge only buy one large enough to meet the needs of the 
office to avoid unnecessary energy consumption. 

EU energy label system rates appliances from A (most efficient) to G 
(least efficient). ©A© rated appliances compared to ©G© rating per year 
save: Fridge freezer: £45 Freezer : £35 Fridge : £25 
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Look for tea and coffee brands carrying the ‘Fair Trade’ label - all Fair 
Trade products will have been produced using farming methods which 
respect both the environment and the working conditions of the 
producers - thus meeting the “triple bottom line” for sustainable 
development (planet, people, profit).  These products are now available 
in catering size quantities and while more expensive are generally of a 
high quality. 

If fresh coffee is provided, low energy coffee brewers should be used. 
Such appliances only operate when the coffee is actually brewing. 

� A ! ; >; 9�� ! < �>! A?�
Generally avoid sprays - although CFCs are now banned as propellants 
the gases with which these have been substituted, such as butane, are 
also greenhouse gases and constitute non-renewable natural resources.   

Often cleaning staff are responsible for buying their own cleaning 
products. This issue should therefore be dealt with when entering into 
any cleaning contract - e.g. by agreeing to supply cleaning materials for 
use on the premises. 

Avoid the over-use of cleaning materials - this may mean avoiding 
buying concentrated products with which it is very easy to use excessive 
quantities.  Also avoid any unnecessary wastage of water. 

For specific cleaning tasks, the following alternative cleaning methods 
should be noted: 

·  White distilled vinegar mixed 50-50 with water in a plant spray for 
internal glass and tiles. 

·  A damp cloth and warm soapy water rather than furniture spray for 
desk tops etc. (use beeswax twice a year for good quality wood 
surfaces). 

·  Toilets and wash-hand basins - chlorine beach should be avoided - 
other more environmentally friendly bleaches are available. 

·  Kitchens, including fridges and sinks: use bicarbonate of soda mixed 
with water as a scourer instead of cream cleanser.   

·  On carpets use normal washing-up liquid instead of heavy duty 
carpet cleaner. 
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Try to discourage the use of air fresheners, especially artificial sprays - 
which have been linked to “Sick Building Syndrome”, since many of the 
chemical ingredients of the sprays come from petrochemical sources.  
The use of air fresheners is generally indicative of failure to resolve a 
more endemic problem.  Avoid also electronic air freshening devices 
and toilet bowl fresheners. 
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Look at options for towels rather than electric hand-dryers - the energy 
costs of laundering should be less. Alternatively, use paper towels from 
a recycled source. 
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The issue of paint finishes is dealt with in greater detail elsewhere in this 
report.  The selection of water based paints has to be done with some 
care as they can contain similar chemicals to oil paints. Ranges of 
“natural” paints are available using mineral as opposed to chemical 
based dyes, although these are often considerably more expensive. 
With regard to floor coverings, PVC products should be avoided since 
these involve extremely toxic production processes and further problems 
of toxicity and contamination in their disposal.  Linoleum, rubber or cork 
flooring products will provide suitably durable alternatives, as will wood 
subject to the conditions outlined above. 

Carpet tiles made from natural wool and formed over a jute backing 
attached with latex are likely to be healthier than petrochemically 
derived products. 
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Devise office policy guidelines for meetings and site visits - expenses 
system should not reward car travel over public transport. Think of 
parking restrictions - it may be quicker by train.  Think of car sharing with 
other parties - the journey may provide a valuable opportunity to set the 
agenda or confirm outcomes. 

Positively promote alternatives to driving to work. This can be done 
through the system of expenses repayment - rather than disadvantaging 
car use, provide positive incentive for other means of transport. Look 
also at the cost of parking: it may cost less to subsidise a season ticket 
than to pay parking costs over a year. 

Provide adequate washing and shower facilities for people who travel to 
work by bike, and provide convenient and secure cycle parking.   

Look at other incentives for the use of public transport, such as salary 
advances to purchase season tickets, or flexible working arrangements 
to suit train and bus times, and reduced price deals such as cheap day 
returns.  

For urgent local deliveries use cycle couriers instead of motorcyclists. 
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It will become increasingly expensive to bring cars into city centre 
locations, therefore the alternatives may come to be seen as 
increasingly appetising. Transport options will also be an important 
factor in the consideration of office relocation issues. 
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Look at staff involvement and how to get message across: incentive 
schemes or setting up a ‘Green Charter’. Look at procedures in terms of 
staff benefits, improved working environment - there are bound to be 
teething problems and it is best if everyone involved has a say in how 
things are done. 
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The management system should provide a framework for investigation 
of current practice and implementation of new procedures and audits.  
Sustainability should also be added to the criteria assessed in the 
evaluation of projects submitted by clients and partnering organisations. 
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Promote the sustainable office as a prestigious concept, employing 
state-of-the-art appropriate technology and open to scrutiny on hidden 
environmental and energy costs. Consider moving towards the paper-
free office - although this may not be easy to achieve - or desirable - in 
practice, since hard copies of documents have practical, legal and 
psychological importance. Any commitment to ‘sustainable 
management’ should also stand as a statement to external partners that 
these issues are taken seriously, and that good practice and improved 
efficiency are exemplified within the organisation. 
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Utilise the management structure to monitor implementation and 
respond to any operational difficulties - some ideas may well turn out to 
be unworkable through unforeseen problems.  The  audit procedure 
should be used to provide essential feedback and to keep abreast of 
new ideas. 
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The location of 73-77 Trongate, at the heart of Glasgow’s Merchant City 
Townscape Heritage Initiative, is in a rapidly regenerating 
neighbourhood of high visibility and increasing desirability.  As such, it is 
in a powerful position to demonstrate to the enthusiast and the 
mainstream the normality, the practicality and the commerciality of a 
sustainable approach to regeneration.  

Demonstrating sustainability in the completed building is difficult 
because many of the ideas and changes that will have been made are 
integrated into the structure and not immediately obvious.  It is likely that 
the best way of demonstrating the principles would be to have an audio 
visual presentation that could be accessed by the public both in the 
building, as part of a display area, but also on a website. 

Diagrammatic graphic presentations and more technical explanations 
could also be available.  For people visiting the building in order to find 
out more about the approach, a small guided tour could be arranged, 
giving access to features such as a cut-away wall section showing the 
insulation build-up, a cut-away roof section showing the roof build-up, a 
feedback temperature gauge showing energy gained from solar 
ventilation and solar panel installations, a feedback monitor showing 
energy use in the offices and a breakdown of CO2 emissions, viewable 
access to the water recycling tank and filters with meters showing water 
use, different samples of stone showing one cleaned by conventional 
grit blasting, another by chemicals and a further by laser, and a 
shopfront display of any special products used with leaflets and contacts 
available.   

The extent of access to these features would depend on the end user – 
full access as part of Doors Open Day is a possibility - but a ground floor 
display area could easily show examples of sustainability in action, what 
people are doing to reduce waste and to save energy.  Such a display 
could remain visible outwith the normal opening hours of the building, so 
contributing to footfall in the area, and could also provide the degree of 
privacy to the ground floor office spaces which may be desirable. 
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As business and organisational values come under closer scrutiny, 
awareness as to public expectation and that from our bodies of 
governance has increased dramatically.  This is highlighted by the 
launch of the FTSE4Good Index of company performance and the Dow 
Jones Sustainability Group Index.  Both of these indexes run alongside 
their better known relatives, and are increasingly acting as benchmarks 
for business standards and performance indicators to investors.  In 
2001-02, UK Environment Minister Michael Meecher ‘requested’ that all 
FTSE 100 companies submit reports on their environmental and social 
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policies and performance to the Ministry.  In 2003 this will expand to the 
FTSE 350. 

Values and corresponding activities will vary from organisation to 
organisation, but by and large they fall under the following key themes: 

·  Creating jobs 

·  Transferring technology 

·  Expanding local infrastructure 

·  Building economic networks 

·  Stakeholder engagement 

·  Investing in human capital 

·  Alleviating poverty 

·  Improving quality of life 

·  Building trust 

·  Minimising conflict 

·  Supporting social entrepreneurs 

·  Provision of local training 

·  Encouraging cultural diversity 

·  Building learning networks 

·  Supporting social services 

·  Investing in the community 

·  Investing in cleaner production 

·  Life-time product stewardship 

·  Sharing best practice 

·  Environmentally sound products and services 

·  Promoting resource efficiency 

·  Full and proactive compliance 

Forward-thinking companies will find a balance between these drivers 
which reflect their own capabilities and opportunities but will remain 
mindful of constant review and the actions of their competitors.  The 
standards of expectation are quickly changing across the market place 
and companies that fail to keep up will run into increasing and expensive 
obstacles in the future. 
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For the purposes of this project Glasgow Building Preservation Trust 
(GBPT) and Forward Scotland have acted as a joint proxy client group.  
In this relationship, GBPT has acted primarily as the developer, Forward 
Scotland as the proactive long-term tenant.  As such, both have a direct 
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interest in the quality of the asset, its durability and performance as well 
as how it reflects and supports organisational values. 
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GBPT is the oldest building preservation trust in the UK based on active 
community involvement.  A charitable company, limited by guarantee, 
the Trust’s core remit is to sensitively develop and restore buildings of 
“listed importance and immense social significance,,,,to vibrant modern 
usage” considered uneconomic by commercial developers.  Although a 
Trust, the company must meet practical financial constraints if it is to 
maintain its revolving funds for continued work.  Projects aim to get in 
early and participate actively in core regeneration areas.  The Trust 
therefore acts as a catalyst for significant environmental, economic and 
social improvements to communities in the short, medium and longer 
terms. 

Specifically, the Trust’s named principles are: 

·  Charitable aims. 

·  Architectural conservation and heritage concerns. 

·  Social and cultural objectives – to promote a “sense of place”. 

·  Desire to empower communities to affect their environment for the 
better. 

·  Economic regeneration of the skilled construction and craft 
industries. 

·  Urban renewal of areas of the modern city that have lost their original 
function. 

·  Encouragement of bold design-led architectural solutions to historic 
decay. 

·  Holistic approaches towards urban regeneration recognising the 
contribution that historic buildings and townscape play when linked to 
robust and viable end-uses. 

It is the Trust’s desire to more closely examine and more proactively 
introduce the sustainable building and design principles to project work.  
In these interests, this study has progressed and GBPT has taken an 
active and committed role.  
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Founded in 1996, Forward Scotland is a limited company expressly 
committed to supporting, enhancing and promoting sustainable 
development policies and practices.  As such, Forward Scotland is built 
on four guiding principles that inform all the organisation©s activities.  As 
stated on their web site and corporate materials:  
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1) Seeking Partnership 
Forward Scotland is committed to the principle of partnership 
working. The organisation believes that only through the combined 
abilities and experience of different bodies working together 
towards the same ends can significant change be achieved. 

2) Working to Empower 
Forward Scotland works with communities, voluntary 
organisations, local authorities, central government, academic 
institutions, trade unions and the private sector. It seeks not only to 
achieve mutual goals, but also to influence the priorities, 
programmes, policies and budgets of these organisations through 
a working partnership. 
Sustainable development must be made relevant to people in 
Scotland.  
The participation of communities at all stages of practical action 
and decision making helps to ensure that their priorities are met.  
Empowering communities is about enabling their active 
participation to change and influence. 

3) Integration 
The problems which are faced today do not have one simple cause 
or one simple solution. They are the result of the interplay of a 
wide range of factors. 
Forward Scotland seeks to integrate social, economic and 
environmental issues in its project and policy work, and to 
encourage others to do the same.  
At its most basic level, this type of integration adds value.  When it 
is applied more widely, it offers better solutions to complex 
problems. 

4) Equity 
Sustainable development is not just about protecting the 
environment or providing a stable economy.  It is also about 
creating sustainable communities where the problems of social 
exclusion do not harm the well being of the people living in them.  

These values are inherent in management, strategic and financial 
planning decisions taken by the company.  Forward Scotland’s 
participation as a full member of the project team acknowledges not only 
the tenant’s responsibility to define their needs and raise their 
expectations of quality from the marketplace but how in contributing to 
the design brief an output can come to be imbued with the values of the 
potential user group.  While some may argue that early tenant 
participation is the exception rather than the rule, it well reflects the 
opportunities inherent in PFIs, PPPs and long-term lease agreements in 
which assets are produced on behalf of, although not owned by, a long-
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term occupant.  The model has become as much about expressing 
outwardly the best practice and best process as about finding the most 
appropriate solutions to particular building problems. 

In all aspects of considering the macro and micro issues of the project, 
an integrated assessment of social, economic and environmental issues 
has taken place.  Financial planning, while as important to Forward 
Scotland as any commercial client, has been informed by the fiscal, 
operational, risk, opportunity and productivity costs inherent in 
determining energy planning, material selection, healthy building design, 
resilience to severe weather events, accessibility, flexibility, etc. 

As with other strategic companies, the decision to examine a site in 
Glasgow’s regenerating Merchant City, in support of the Townscape 
Heritage Initiative, reflects a commitment to work with the broader 
community, reinvesting the benefits of growth in an undervalued urban 
centre.  It is when companies are willing to look to the future to consider 
how their presence in under-developed areas may open the doors for 
other smaller businesses and the existing community that whole areas 
begin their resurgence and areas/infrastructure under excessive 
pressure find relief. 
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BCO Guide to Best Practice in the Specification of Offices. 

It is of great significance to the development of the market place, both 
for the developer and the consumer, that the recently published BCO 
standards are built around the following core values: 

1) Sustainability and sustainable development: 
The BCO has been at the forefront in ensuring that the 
membership, and a wider audience, is made aware of the 
implications of the 1997 Kyoto Protocol. 

2) Recognising the role of the occupier: 
The end user: a deliberate effort has been made to approach the 
procurement of commercial workspace with the end user in mind. 

3) New ideas and new methods: 
In 1998, the Egan Report “Rethinking Construction” sought to 
create a new mindset for the whole industry on what might be 
achievable in terms of unit cost, construction time and construction 
quality. 

4) Productivity 
It is a statement of the obvious that contented staff make a 
difference to bottom line business performance. But with staff costs 
representing as much as 75-80% of operational costs, it is not 
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surprising that business is increasingly focusing on the importance 
of maximising staff productivity. 

Each of these values specifically reflects the core drivers of this 
feasibility study and we believe that its outputs will be of direct relevance 
and interest to BCO and its membership. 
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An initial conservation study which had been prepared for 73-77 
Trongate had examined the viability and costs associated with restoring 
the building as a wind and watertight shell using funds available from 
Historic Scotland and Merchant City THI.  Thereafter, it had been 
anticipated that a retailer would complete the fit-out of the building in a 
manner appropriate to its specific end use.  For the purposes of this 
present study, the costs for this basic scheme were re-visited and 
updated (for an office scenario), with the costs associated with an 
improved specification driven by environmental and sustainability 
considerations extracted and priced separately. 

Appendix E comprises a cost comparison between a basic project and 
one which incorporates the recommendations made as part of this 
study.  For ease of comparison, costs identified by the study team as 
being of value to the demonstration potential of the building are 
highlighted in red.  These include sorting out waste from the site 
clearances as part of a recycling strategy, setting aside brickwork for re-
use, carrying out treatment works to eradicate dry rot in line with the 
Danish procedures discussed in the study, using re-cycled hardcore in 
the concrete for new floors, using reclaimed flooring where possible, 
upgrading the insulation specification to the roof and external walls, 
cleaning the paint from the front façade by laser, applying lime harling to 
new brick external walls, installing secondary glazing, using plywood 
veneer from a sustainable source, using floor finishes from a source 
recommended as part of the study, altering the decoration specification, 
installing sanitary fittings recommended as part of the study, using 
HDPE pipework, and, finally, installing solar thermal water heating, a 
displacement ventilation system and photovoltaic panels. 

It is estimated that the incorporation of the elements identified above 
would result in an additional cost to a standard refurbishment strategy of 
£152,000, this being 15.74% of the standard office option costs.  Not all 
of this increase can be attributed to the promotion of the principles of 
sustainability; some of it is associated with best practice procedures, 
such as sorting waste for recycling, heat treatment of rot and laser 
cleaning of the paint from the front façade.  Together, they account for 
approximately £33,000 of the additional costs, although this has to be 
seen against a background of innovation and a degree of 
experimentation which it would be hoped would lead to a reduction in 
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costs for future exercises of a similar nature.  Payback for these 
operations can only be quantified in these terms. 

It is difficult, also, to quantify the cost savings which might be effected 
through the introduction of the insulation strategy discussed as part of 
the report.  More easily, the following observations can be made: 

·  The use of Tierrafino clay plaster on the inside face of the outer, 
insulated walls and the roof could remove the requirement for 
decoration of these surfaces, since the finish is self-coloured and 
only requires rubbed down if damaged.  This would produce a cost 
saving of £2,567 for every occasion on which re-decoration would 
normally be implemented. 

·  Installation of a rainwater recycling system would save approximately 
£50 per annum. 

·  Solar thermal heating of water would save approximately £35 per 
annum (depending on use). 

·  A “recommended practice” operation of the building including a 
natural system of ventilation might be expected to save £1,845 per 
annum as set against the running costs of a traditional “typical 
practice” operation with a natural ventilation system.   

·  A “recommended practice” operation of the building including a 
mixed mode system of ventilation might be expected to save £1,755 
per annum as set against the running costs of a traditional “typical 
practice” operation with a mixed ventilation system.   

·  The use of condensing boilers will increase the heating system 
efficiency by approximately 10%. 

·  Annual savings of approximately £300 could be expected from a 
photovoltaic cell installation. 

As can be seen, payback cannot be demonstrated in financial terms, nor 
should it be.  There are obvious savings in terms of running costs 
through the implementation of the recommendations of this report, and 
these may increase as energy costs rise in future.  Grants are available 
for the implementation of some of the elements specified.  More 
importantly, however, what cannot be quantified is the importance of 
finding a new use for a redundant building, contributing to the 
regeneration of an area of the city, reducing reliance on non-renewable 
forms of energy, and creating a healthier and more natural environment 
in which to work.   
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How are building qualities relevant to Corporate Social Responsibility 
(CSR) statements and commitments?  Your building is one of the most 
visible tests of your consistency to practice what you preach, whether 
it’s a new build, a refurbishment or day-to-day operation practices.  
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Issues such as ethical trading, supply chain management, energy use, 
waste management, the use of recycled materials, workplace wellbeing, 
community partnerships and risk management are at the core of CSR 
policies and programmes that reflect how organisations account for and 
communicate their impacts on society.  The depth of these commitments 
can be measured by the public, media and lobbyists against the 
sustainability of the buildings businesses procure, invest in and operate. 

If there is a gap between a stated CSR agenda and your building there 
can be dangers to your brand and consequently to your share value.  
Likely areas of criticism would include interested parties suspecting a 
lack of: 

·  Consistency in message 

·  Willingness to take real actions  

·  Leadership at Board level  

·  Awareness of the issues raised above 

·  Care for workforce 

·  Professional awareness of how to gain greater efficiencies, 
productivity and competitive advantage 

·  Long-term agenda 

The public is beginning to look for these clues and there is evidence that 
concern is growing.  Headlines are appearing – a situation that some 
companies are already finding embarrassing and difficult to defend or 
amend. 

Strategic leaders know that a genuine and measurable commitment to 
CSR has as much to do with satisfying and protecting their internal 
customers as it does with the outside world.  Taking steps that bring 
higher productivity and staff loyalty and pride, as well as reputational 
benefits is good business, and the difference between talking the talk 
and achieving shareholder and stakeholder priorities. 
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Sustainable buildings are good buildings:  they are not buildings for 
which money is thrown about solely for reasons of appearance and 
status.  They offer:  higher rates of return on investments; increased 
operating efficiencies and reduced costs;  reduced risks and liabilities;  
higher predictability and flexibility (future-proofing);  higher esteem 
value; improved quality of life;  better working environments;  improved 
health, lower levels of sickness;  improved productivity;  and retention of 
human capital. 

Sustainable buildings are highly efficient tools serving their occupants in 
ways that allow for the highest ends of efficiency, health and 
satisfaction.  As the greatest annual cost to most businesses is their 
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staff, businesses which select and procure sustainable buildings 
understand that they are making a cost-effective investment in the 
productivity, competitiveness and success of their business.  
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Good ideas and good work should be shared.  A large percentage of 
buildings in the United Kingdom, particularly offices, are unsustainable 
buildings.  They are ineffectively conceived, constructed and operated, 
working against the productivity of their occupants.  And yet before us 
we have the tools to create far better, higher quality buildings.  
Sustainable buildings suffer from the misconception that they are vastly 
more expensive, look “art”, are not attractive to the marketplace, are 
highly technical and therefore frequently fail, and are exclusively 
newbuild. 

Studies such as this for 73-77 Trongate dispel such myths, focussing on 
the do-able - the best process of the best practice.  Forward Scotland 
and Glasgow Building Preservation Trust are both organisations that are 
fully committed to disseminating good work at every opportunity.  The 
results of this report will be made publicly available through a web-
published version and through public speaking events to a wide variety 
of audiences. The intention of commissioning the study has always been 
for it to serve as a tool.  The entire team believes that this output will 
hold significant value across professions and the public in Scotland and 
beyond. 
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Existing floor plans and elevations 

Proposed floor plans – office scenario 

Proposed floor plans – mixed use scenario 

Proposed floor plans – retail scenario 
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Offices    Purpose Group 3 

Shops and Commercial  Purpose Group 4 

Tearoom    Purpose Group 5A 

Occupancy Load Factors 
Restaurant, Committee Room, Conference Room, Staff Room 1.0 

Shop Sales Area Class 1 2.0 

Office 6.0 

Kitchen 7.0 
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Building is classed as having four storeys (including basement), 
therefore no requirement for disproportionate collapse. 
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For the purposes of this analysis, floor areas at 73-77 Trongate have 
been calculated at: 
Basement  75 metres squared 
Ground Floor  175 metres squared 
First Floor  140 metres squared 
Second Floor  120 metres squared (assuming no void) 
TOTAL  510 metres squared 

The top storey is at a height less than 7.5 metres above ground level. 
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In OFFICES, where the maximum area of a single compartment does 
not exceed 2,000 metres squared, the duration of fire resistance of 
elements of the structure requires to be MEDIUM in the basement, 
SHORT elsewhere. 

In RETAIL, with a single largest compartment of 500 metres squared, 
the duration of fire resistance of elements of the structure requires to be 
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MEDIUM in the basement, SHORT elsewhere (under this scenario the 
basement would require to be a single compartment, and the remainder 
of the building a further compartment).  

In TEAROOM, where the maximum area of a single compartment does 
not exceed 1,000 metres squared, the duration of fire resistance of 
elements of the structure requires to be MEDIUM in the basement, 
SHORT elsewhere. 

MEDIUM = 60 minutes 

SHORT = 30 minutes 

Notes: 

·  Enlargement of the second floor into the space adjacent to the 
neighbouring tenement does not sufficiently increase the floor area 
of the building to affect the above requirements. 

·  Introducing a void does not affect the above scenarios. 

·  A retail operation combined with a small cafe/tearoom does not 
affect the above requirements. 
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There are no requirements for COMPARTMENT floors or walls under 
the above scenarios, except for the RETAIL scenario where the 
basement and remaining floors should be separate compartments.   

An opening in a compartment floor which contains a stair only must 
have a suitably activated shutter in the plane of the floor.  A 
compartment floor would require 60 minutes fire resistance. 
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A SEPARATING floor will be required if the building is developed for two 
different uses i.e. RETAIL at ground and basement, and OFFICES at 
first and second storey level.  A separating floor must be constructed 
of non-combustible materials.  A separating floor would require to 
provide 60 minutes fire resistance.  The existing construction of the 
building at 73/77 Trongate precludes the installation of a separating floor 
between first and second floor level due to the unusual "sharing" of the 
north-facing windows between first and second floors. 
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In OFFICES, RETAIL and TEAROOM, the permissible level of spread of 
fire on the internal linings is MEDIUM.  (Need to check BS 476 to 
ascertain which materials comply – this may preclude timber lining 
boards without treatment). 

- ,� ,*,+ � >� �� � � ! " �<� �� " E� >; >; 9�� : >A" >; 9?�
The permitted level of "unprotected area" on the rear wall (given the 
proximity to the Tron Theatre and the use of the rear lane as an escape 
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route) could be LEVEL C over those parts of the wall which are deemed 
to be closer than 1 metre to the building boundary.  An unprotected area 
is defined as being any part of a wall which fails to meet the required 
level of fire safety performance (MEDIUM in the case of all the scenarios 
being examined).  This impacts on the number of openings permitted 
and the material in which the rear wall is finished.  No openings are 
permitted if the requirement is for LEVEL C protection, although glass 
blocks would be permitted and a fire exit or delivery door which had 60 
minutes© fire rating.  Given that the width of the lane varies (the midpoint 
of the lane is defined as the boundary) there will be parts of the building 
where openings are permitted, although these are likely to be limited to 
the areas indicated on the drawing appended to this section. 
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Every part of an escape stair must be non-combustible.  This implies 
that the stairs must be constructed of concrete. 
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OCCUPANCY CAPACITY is calculated by dividing the area of the room 
or storey by the OCCUPANT LEAD FACTOR.  This gives the 
hypothetical maximum number of people in the room or storey, and 
determines the number of EXITS required from the room or storey: 

In the case of an OFFICE, only one exit is required from every storey 
since the topmost floor is at a height less than 7.5 metres from ground 
level. 

In the case of RETAIL and a TEAROOM, two exits are required from 
every storey. 

An EXIT is a point of egress which gives access to an ESCAPE ROUTE 
or PLACE OF SAFETY. 

These stipulations imply that in an OFFICE situation, only one escape 
staircase (in a protected zone) would be required, and in a RETAIL 
situation, two staircases would satisfy the regulations.  One of these 
staircases would require to be located within a protected zone and 
whether the remaining stair was open or not would depend on the travel 
distances. 

The maximum travel distance in a single direction to a place of safety or 
protected zone in an OFFICE situation is 18 metres.  The length of the 
building suggests that this would permit an escape stair to be located 
almost anywhere and still comply. 

The maximum travel distance in two directions to a place of safety or 
protected zone in a RETAIL or TEAROOM situation is 32 metres.  This 
suggests that the escape stairs could be located at either extremity of 
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the building (if both enclosed).  An open stair would have to be located 
so that travel down the stair formed part of the 32 metres. 

The width of the escape routes in all situations should be no less than 
1200mm.   

The width of the escape staircases do not require to exceed 1100mm. 

(For void situation see definition of gallery – a gallery cannot be greater 
than one half of the space in which it is situated.  If the second floor 
were created as a gallery, the occupancy capacity would be reduced 
and only a single exit from that floor required.  However, an escape 
route from a gallery cannot pass closer than 4.5 metres from the 
opening edge). 

An escape stair must be within a protected zone.  A protected zone 
must have an unobstructed clear wheelchair space no less than 700 x 
1200mm. 

A protected zone may also enclose toilets. 

If the escape stair serves the basement storey also, there must be a fire 
door at ground level, separating escape from the basement and from the 
other storeys. 

The escape stair must give access DIRECTLY to a place of safety 
(outside). 

Where there is only one escape stair, access to it must be via a 
protected lobby. 

The building must be served by a ground hydrant (no external elevation 
to be further than 60 metres from the hydrant).  No dry riser facilities are 
required. 

An escape stair must have a ventilator of 1 metre square at the top of 
the stair OR an openable window at each storey. 

Smoke outlets do not require to be provided for the basement storey 
since it is insufficiently large. 
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Although there are no requirements under the Technical Standards to 
minimise condensation in buildings other than housing, consideration 
requires to be given to the possibility of condensation occuring on the 
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windows, shopfronts and rooflights of the building, depending on the end 
use.  
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No requirements under the Technical Standards, although consideration 
to be given to the impact on offices at upper level if retail at ground level.  
Obvious implications for sound transmission if void reinstated at second 
floor level. 
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This section has informed the suggestions for insulation of walls, floors 
and roof, and the requirements for artificial lighting, air conditioning and 
mechanical ventilation. 

Also of relevance will be percentage of windows, doors and rooflights in 
relation to exposed wall area (heat loss method of showing compliance 
with Technical Standards may be most flexible). 

Consider carbon emissions, heating system efficiency and controls, 
efficient use of artificial and display lighting,  
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General requirements for minimum height from finished floor level of 
opening parts of ventilators (ie windows) – second floor does not 
currently comply (low height of windows to front). 

Will require to consider implications of different uses and different 
spaces (toilets, kitchens, large stores, basement, tearoom etc.).  Will 
require to consider impact of reinstating two large roof vents. 
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Sanitary facilities required for staff only in OFFICE scenario.  Sanitary 
facilities for staff and public required in RETAIL and TEAROOM 
scenario only if total sales area exceeds 500 metres squared.  (Although 
number of diners in TEAROOM affects number of additional toilets).  
Separate sanitary accommodation for kitchen staff required in 
TEAROOM scenario. 

Table to Standard M4.4 stipulates number of toilets to be provided for 
STAFF.  Table to Standard M4.5 stipulates number of toilets to be 
provided for PUBLIC. 
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Requirements on areas of glazing (to prevent collision), cleaning of high 
level windows and rooflights, safe access to roof all to be considered. 
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This section stipulates ramped access, width of entrance doors, design 
of entrance lobbies.  Access for disabled people MUST be provided to 
and throughout each storey of a building.  This requires the installation 
of a lift.  Whether the lift requires to be extended to the basement is 
dependent on the use of the basement.  If the lift has to be extended to 
the basement, this determines its location (the basement being smaller 
than the ground floor). 

The total horizontal distance to be travelled to sanitary accommodation 
for a disabled person in a building is 45 metres. 
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Note: sustainability items are boxed 
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No visible work required to existing substructure.  Allow for investigative 
work to ensure that all existing cast iron columns are founded on stone 
or concrete bases (including columns to main rear wall). 
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Clear both basements of all services, shelving, assorted items and 
boxing.  Strip out lighting, conduit, wiring, redundant gas pipework, 
water and waste pipework.  Remove hardboard sheeting from underside 
of joists.  Remove timber boarded separating wall between basements 
(below pavement), and remove all timber post supports in basement 
below 77.  Remove occasional door and any timber fixed to or built into 
walling.  Remove both sets of timber stairs and handrails.  Strip out 
permanent shuttering to rear area of basement below 77 and remove 
steel filler beams and steel sheeting supporting pavement at front of 
both basements. 

Remove all services including lighting and power installation to single 
storey shop at 73.  Strip carpet from floor, lift all floorboarding, including 
any battens and including joists, deafening and deafening boards in 
area above basement and elsewhere.  Drop plasterboard ceiling and 
bulkheads and plaster-on-lath ceiling above (including coving).  Remove 
all stud partitions and strip all wall linings (walls twice lined in 
plasterboard on straps on original plaster-on-lath linings).  Expose 
timber safe lintel above press to rear of gable wall.  Remove all mirrors 
and other fixed items.  Remove sanitary fitments and water heaters, 
including water and waste pipework and redundant fans built into rear 
wall.  Expose cast iron column and stone piers to rear wall.  Remove 
shopfront comprising roller shutters and boxes, fascia, plywood boxing, 
glazed units, entrance doors, stall risers where not original.  Retain any 
elements of shopfront which may be original. 

Remove all services including lighting and power installation to larger 
shop at 77.  Strip out redundant gas pipework.  Strip secondary floor 
(comprising floorboarding secret nailed to original floorboarding) from 
ground floor area, strip original floorboards, including in area above 
basement, strip joists, deafening and deafening boards above basement 
and strip out all battens/joists elsewhere.  Drop plasterboard ceiling and 
all bulkheads and plaster-on-lath ceiling above (including coving).  
Remove all stud partitions, changing rooms, concrete block partitions 
and strip all wall linings (walls twice, sometimes three-times lined in 
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display boarding on plasterboard on straps on original plaster-on-lath 
linings).  Remove all mirrors, counters, signs, plinths, false columns and 
other fixed items.  Remove any water and waste pipework.  Expose 
stone piers to rear wall and all cast iron and timber supporting beams at 
ceiling level.  Fully remove steel stair and balustrading to first floor level, 
including any supporting (new) piers.  Remove shopfront comprising 
roller shutters and boxes, fascia, tongued and grooved lined boxing, 
glazed units, entrance doors, stall risers where not original.  Retain any 
elements of shopfront which may be original. 

Strip out mezzanine area, including removing floor, stripping ceiling and 
walls and removing all waste pipework from above. 

At first floor level of larger shop at 77, remove carpet and false floor 
entirely.  Strip out all lighting, wiring, fuse boxes, lay-in lights to ceiling, 
water heaters etc.  Remove all furniture, boxes, mannequins, dismantle 
changing rooms.  Strip out former staff kitchen, removing furniture, sink 
and sink unit, fluorescent lighting etc.  Dismantle all stud walls, including 
wall separating staff kitchen from steel staircase.  Drop ceiling finish to 
area above stairwell.  Remove doors throughout and windows to front 
facade.  Strip out all sanitary fitments and water and waste pipework.  
Remove all wall linings, including pinboarding, plasterboard on straps, 
plaster-on-lath, timber wall boarding (sometimes all four together).  
Remove enclosure around south-east stair to attic floor, and remove 
stair itself.  Remove water tank from above toilet area (including 
supports).  Remove lowered ceiling and fibreboard (?) ceiling above in 
principal area of first floor, including staff meeting room.  Remove 
tongued and grooved lining to face of former void above.  Remove all 
columns (timber) and beams, except for those which appear in staff 
meeting room. 

At attic floor level of larger shop at 77, remove very large quantities of 
rubbish (environmental health hazard).  Completely dismantle storage 
floor construction, including all uprights and cross members.  Strip all 
plaster-on-lath linings from walls, window reveals and from ceiling.  
Carefully cut away all “shield” decorative emblems in plaster from feet of 
trusses and set aside for reinstatement.  Remove linings around former 
skylight locations.  Remove flooring, including step up above former void 
area, and remove all floor joists.  Expose all timber safe lintels to front 
windows (which extend down to first floor).  Expose feet of all trusses 
and ends of all purlins.  Strip out all lighting and power. 

Carefully remove all slates from principal roof and set aside for re-
dressing and re-use (note:  former skylights roofed over with non-
matching slate - this to be removed off site).  Remove all zinc ridges and 
roofing felt.  Strip parapet gutters (lead and copper beneath felted 
repairs) and substrates below.  Strip lead skew and abutment flashings.  
Remove rainwater pipework and single access skylight.  Demolish rear 
brick chimney to eaves level for capping (exposing, unbricking and 
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clearing flues beneath).  Remove single soil vent pipe on principal roof.  
Remove small areas plant and tree growth.  Remove rainwater gutter 
and all pipework to rear.  Carefully remove all corrugated iron roof 
coverings to single storey roofs to rear of building, and to area above 
steel staircase.  Strip out abutment gutter to same roof.  Remove felted 
roof coverings to small areas remaining at front (north-west) corner of 
property.  Remove all rainwater and soil vent and waste pipework to rear 
walls.  Remove barbed wire to rear wall. 

Completely dismantle rear brick-thick wall to single storey outshot and 
remove roof structure.  Dismantle areas of rear wall and west gable as 
required to increase floor area and create openings and remove 
monopitch roof structure. 

Protect at all times original features to shopfronts, satellite dish to rear 
face of Dutch gable, “thistle” urn atop Dutch gable and carved Glasgow 
Coat-of-Arms on front facade.  Protect as far as possible plaster finish to 
trusses in attic. 

Protect all adjoining buildings, including tenement and Tron Steeple and 
Box Office.  Protect all hard landscaped areas associated with Tron 
Theatre to rear of building.   Protect all drains and manholes within 
basements which clearly do not relate to shops (usually at front). 

Ensure best practice followed for site clearance and salvage.  Consider 
incorporating SMARTwaste system for recording waste treatment.  
Consider recycling floorboards from ground level to possibly provide 
new sarking.  Consider recycling brickwork from demolished walls and 
rebuilding to original solid configuration using lime mortar. 

- ,*,�  ( � � � � <D� �8?�
Carry out full inspection for rot, rising damp and insect infestation.  Allow 
for removal and reinstatement of all timber safe lintels in prestressed 
concrete.  Allow for irrigation of stonework in areas of dry rot. Allow for 
either scarfed joint repairs to ends of trusses to main roof, or specialist 
resin repairs.  Check ridge piece and purlin ends for rot.  Expose and 
check all shopfront and intermediate timber beams for rot.  Check all 
first floor joists, cutting back and splicing on new timbers as appropriate.  
Allow for complete tanking of perimeter (stone) walls to basements 
using Terminix Peter Cox “Delta” membrane or similar (left unfinished), 
and installation of new 75mm screeded floor finish on same membrane.  
Membrane to be installed to walls using plastic plugs and rope seals, all 
in accordance with manufacturer’s recommendations.  

Allow for drilled damp proof course to all stone piers and perimeter walls 
at ground floor level. 
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Carry out full investigative rot survey after removing all redundant linings 
and coverings (that is, carry out internal downtakings prior to main 
contract).  Survey to be carried out in association with Danish Technical 
University.  The rot survey would recommend the best approach to be 
followed.  Assuming that there is dry rot as well as wet rot in the building 
then an allowance should be made for the heat treatment of the building.  
This will require the building to be scaffolded and enveloped with a 
suitable fully sealed tarpaulin to contain the heat build up.  Heat, using 
gas fired blow heaters would then be applied to raise the internal 
temperature above 40 degrees.  The temperature would be maintained 
for a period specified, then allowed to gradually cool.  Possibly 8-10 
days should be allowed for using the heat treatment.  Following the 
treatment, allowance should be made to install moisture monitors within 
critical hidden wall, roof and floor areas which can be remotely 
monitored to assess humidity and moisture levels. 

- ,*,* &� � � �! @ �
Construct half-brick thick cavity wall construction on new concrete strip 
foundations to new rear wall and staircase areas.  Allow for external 
tanking to accommodate high ground level of ramped escape route from 
Tron Theatre.  Allow for all removal and reinstatement of escape route 
slate and gravel surface finish to permit work.  Include for new brick-built 
enclosures for staircase and lift. 

- ,*,+ &� � � ! ? @ ; <�
Following any rot repairs to single supporting beam, remove steel band 
around length exhibiting shake and replace with full length steel flitch 
detail to structural engineer’s requirements (alternatively, remove full 
length timber beam and renew in steel).   

- ,*,-  &� � � �� : ; " �� A� � ��
Level all existing areas of concrete, such as old foundation pads for 
steel stair, concrete flooring to rear areas and other assorted repairs.  
Clear remaining asphalted solum of any debris and sweep clean.  Lay 
150mm well compacted hardcore, 1000 guage polythene damp proof 
membrane (taped and lapped at joints) and finish in 150mm concrete 
with A242 mesh reinforcing up to original ground floor (street) level.  
Movement joints to be at 4.5m centres.  Include for subsidiary steel 
framework over basement areas (supported off new steel flitching/beam) 
with galvanized steel Holorib permanent shuttering and concrete over, 
continuous with concrete over non-basemented areas.  Include for 
openings in concrete for lift and stair to basements.  

Concrete screed to be manufactured using recycled hardcore. 
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Following rot repairs to joists, repair floorboarding to first floor area, 
including installing new floor over area of former stairwell comprising 
200 x 50mm treated softwood joists at 450mm centres, screw fixed in 
place using BAT Maxi Speedy joist hangers screwed to new timber 
perimeter bearer bolted to side walls.  Floor to be finished in tongued 
and grooved softwood floorboarding to match existing. 

Install new attic floor, incorporating potential for opening up void in  
centre at some point in future, by installing steel beam structure 
including 2 no. principal beams spanning from front to rear, with 2 no. 
subsidiary steel trimmers spanning in between forming void area in 
centre.  Area to be be floored out to original attic floor level in 200 x 
50mm treated softwood joists at 450mm centres, wedged into webs of 
steel beams and dwanged.  (Alternative locations for void to be 
considered). 22mm softwood tongued and grooved floorboarding to 
finish.  New floor to be extended to same specification across gap to 
adjoining tenement. 

Include for forming opening in existing floor for new lift and stair from 
ground, including all trimmers. 

Consider use of reclaimed tongued and grooved floorboarding. 

- ,*,.  &� � � � � �?�
Ground floor meeting room extrusions to be roofed in Code 8 lead.  
Principal roof to be extended to meet gable of adjoining tenement, 
including extended ridge and purlins.  New pitched roofs over staircase 
and staff room areas. Repair sarking to main roof in treated timber to 
match existing, reinstating openings for skylights.  New butt jointed 
sarking to new areas of roofing.  Install reinforced roofing felt over and 
complete in West Highland slate laid in diminishing courses.  Include for 
Code 6 lead flashings to valleys, cheeks adjacent to former access 
skylight, skews and abutment gutters. 

Renew parapet gutter to Dutch gable in Code 8 lead incorporating single 
“T-Pren” joint and single outlet and overflow on new plywood substrate.  
Renew principal parapet gutter in Code 8 lead on geotextile felt on new 
stepped gutter construction in 18mm wbp plywood supported off new 
treated timber framing.  Include for single outlet and overflow.  Install 
new traditional hardwood-framed rooflights with astragals in original 
locations, Arbo-seal putty glazed with 6.4mm clear laminated glass.  
Include for Code 6 lead flashings at head, sides and feet of all skylights 
and Code 5 lead cover flashings to astragals.  Allow for Code 7 lead 
ridge and all clips. Finish stone skews to east gable in Code 6 lead 
cappings.  Install new lead-covered access hatch on front slope.  All 
raggles to be mastic pointed with Thioflex 600.  Allow for all roofs to be 
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ventilated and include for roof safety anchor bolts.  All lead to be coated 
out in patination oil.  Reinstate 2 no. louvred timber ridge ventilators to 
match original. 

New roof construction to be as set out in Section 4.5.5 – 4.5.6 of this 
report.  Include for double glazed rooflights. 

- ,*,2 &� � � <! >�?�
Construct new precast concrete stair from basement to attic.  

- ,*,( '  &� � � C< �; ! A�� ! AA?�
Following a trial panel to determine the best means of paint removal, 
carefully clean paint from stonework to front facade, including coat-of-
arms and thistle urn. Include for cleaning paintwork from short return to 
tenement alongside.  Allow for removal of any cement repairs and stone 
repairs and indenting as required.  Allow for high percentage of re-
pointing to joints in lime mortar. 

Include for stone repairs and repointing to inside face and top of front 
parapet and inside face and top of Dutch gable. 

Include for cleaning and stone repairs to piers and details around 
shopfronts (currently hidden).  

Re-point joints in stone skews to east gable.  Check existing render for 
boss, repairing any defects in existing roughcast to match. 

Allow for re-pointing stone eaves band to rear wall at high level and 
checking areas of roughcast for boss.  Cut out areas of defective 
roughcast and replace to match. 

Roughcast new brick external walling to staircase and staff room 
extension.  Repair roughcast around new openings and at ground floor 
level to rear where outshot removed and infilled. 

Rebuild chimney to east gable including new stone cope and 2 no. 
fireclay chimney pots. 

Reconstruct stall risers if missing.  Allow for removing any brick vents 
and building up walling and roughcasting over, including in areas of 
pipes which have been removed. 

Allow for cleaning paint from front façade by laser method.  Allow for 
replacing all areas of cement roughcast in lime harling and limewash. 
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Allow for renewing 8 no. sash and case windows to front elevation in 
section sizes to match existing (no horns).  Windows to be selected 
softwood with hardwood cills.  Single glaze in 6mm laminated glass 
increasing weight lengths to compensate.  Allow for DPC all round and 
sand mastic pointing.  Ingoes and soffits internally to be strapped and 
sheeted out in 12.7mm Duplexboard (no trace of original finish).  Include 
for simple softwood facings and cills. 

Skylights taken under Roof Section 2E. 

Allow for constructing new shopfronts to match original, based on 
archive photographs.  Framing to be in hardwood, including all uprights, 
transomes, door framing.  Glazing to be in 10.4mm laminated glass 
including 2 no. specially curved sections.  New double entrance doors to 
be in hardwood and glazed in 6mm toughened glass.  New hardwood-
veneered fascias and replacement scrolled brackets to match existing 
(one remaining).  Include for Code 6 flashing over head of fascia 
cornice. 

New “full-bond” aluminium self-coloured shutters behind glass (boxes to 
fit between glass and columns).  Shutters to recessed door openings to 
be external but with hidden boxes.  Include for hardwood veneered 
soffits to recessed doorways. 

Remove all signage from west gable return. 

DPCs used to be by Zedex which has a recycled content of 
polyethylene.  Secondary glazing to be incorporated.  Douglas Fir 
veneered plywood to be used. 

- ,*,(& &�� �; < �; ! A�� ! AA?�
New 100 x 50mm treated timber stud or metal stud partitions finished in 
12.7mm foil backed plasterboard and 5mm skim to create internal 
subdivisions/enclosures etc. where no original walling remains.  Glass 
screens and glass block walls where indicated on proposals. 

Reed matting finished with clay or lime render in lieu of plasterboard to 
stud partitions. 

- ,*,( �  &� � �; < �; ! A�� � � �?�
Flush hollow core doors to all areas.  Anodised aluminium ironmongery. 

Panelled pine doors in lieu of flush veneered hollow core doors.  
Salvaged ironmongery where possible.  
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All walls at ground, first and attic floor level to be strapped and sheeted 
in 48mm metal studs or 75 x 50mm treated softwood and finished in 
12.7mm foil-backed plasterboard, joints filled and surface completed in 
5mm skim.  Allow for 75mm Rockwool insulation compressed between 
studs.   

Include for fireproofing all timber, steel and cast iron beams (including to 
front and rear wall lines) in 2 no. layers 15mm Firelineboard, all joints 
staggered and taped and finished in 5mm plaster skim. 

Include for plain softwood skirtings throughout. 

Include for softwood balustrading across all attic window openings (to 
match original - one remaining) only if glass to front void omitted.  

Wall finish to all external walls to be as  Section 4.5.1 - 4.5.4 of this 
report. 

- ,*,(+ � � � � A� � ��� >; >?= ?�
Floor finishes taken under Floor Sections 2C and 2D.  Concrete and 
screeded floors to be left suitable for variety of finishes, existing tongued 
and grooved floorboarding to be repaired and new tongued and grooved 
floorboarding to be sanded and sealed.  Tiled floor finish to shower 
areas and carpet tiles to office areas. 

Tiles and carpet tiles to be in line with recommendations of this report. 

- ,*,( -  � � � �  >A>; 9�� >; >?= ?�
Allow for completely fireproofing ceiling in basement in 2 no. layers of 
15mm Firelineboard, joints staggered and filled and skim coated.  
Boarding secured to 50 x 50mm s/w branders fixed through to timber 
fillets wedged into the profile of the Holorib. 

Ground and first floor ceilings to be sheeted out in 12.7mm plasterboard 
including 5mm skim. 

Attic ceiling (camseals and flat ceiling), to be sheeted out in 12.7mm foil-
backed plasterboard including 5mm skim and with 75mm proprietary 
rigid insulation wedged between rafters where sloping and allowing 
ventilation path above.  Include for softwood linings and facings to 
skylights.  Include for 200mm roofspace insulation to small area of flat-
ceilinged attic.  Include for simple cornice at junction of camseals and 
walling and allow for repairing plaster encasure to decorative trusses (in 
heavy plaster on lath) and reinstatement of plaster shields. 
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Insulation and finish to attic ceiling (flat and camseal) to be as set out in 
Section 4.5.5 – 4.5.6 of this report. 

- ,*,( �  � � � �  7� �! <>� ; �
All ceilings, trusses and internal walls prepared, undercoated and given 
2 no. coats matt emulsion.  All new internal woodwork to be primed, 
undercoated and given 2 no. coats gloss finish.  Existing iron columns to 
be prepared, primed, undercoated and given 2 no. coats gloss finish.  
New tongued and grooved floorboarding to be sealed and protected. 

Windows externally to be primed, undercoated and given 2 no. coats 
gloss finish.  Shopfronts and fascias to be stained and varnished. 

Gutters and rainwater pipework and external soil pipework to be primed, 
undercoated and given 2 no. coats gloss finish. 

Roughcast to be power washed and coated out in masonry paint. 

Internal woodwork to be finished in Novocoat by Green Paints.  External 
gloss to be solvent free linseed oil paint such as that manufactured by 
Holkham.  New lime harling to be limewashed. 

- ,*,( .  *� � � ><<>; 9?�! ; " �� : �; >?=>; 9?�
As selected by client but where fixed to include kitchen fitments, 
reception desk, reception seating, cycle racks, library fittings and 
rotating display screens. 

- ,*,(2 +� � � ! ; ><! �$�� � � A>! ; 7 ?�
To office standard, and to include WCs, wash hand basins, showers. 

To be as recommended as part of this report, i.e. waterless urinals, tap 
controls, water saving devices fitted to WCs, dual flush toilets. 

- ,*,&'  +� � �  �B>7 ?�� G: >� @ ; <�
New British Telecom supply to be brought in from street and terminated 
in basement.  Allow for installation of 110mm uPVC internal soil and 
waste pipework to proposed toilet locations, including venting soil 
pipework thro’ roofs.  Pipework to be taken through rear walling, 
changing to cast iron before leaving building.  Allow for bosses to soil 
pipework to take basins, sinks, showers etc.  

110mm HDPE soil pipework to be used.  Include for sump and sump 
pump in basement. 
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Renew all external rainwater pipework to rear in cast iron including half 
round gutters on rafter brackets.  Rainwater pipework to front facade to 
be in cast iron internally, including proprietary fixing brackets and 
connecting to existing drain points at ground level. 

- ,*,&& +� � � ! < ���; ?<! AA! <>� ; �
Renew incoming water from source into basement in copper, clipped 
neatly to underside ceiling and insulated in closed cell insulation.  
Stopcock and non-return valve at entry point.  Water to be installed to 
toilet, shower and kitchen locations.  Compression fittings. 

Rainwater recycling system to be incorporated as part of water 
installation as set out in Section 4.9.1.1 – 4.9.1.5 of this report. 

- ,*,&�  +� � �  ! <�� � : �7 �
Gas fired boiler installation. 

Condensing gas fired boilers, including solar thermal water heating as 
described under Section 4.9.2 of this report. 

- ,*,&* +� � � � ! 7 ��  ! <>; 9�
Radiators and circulating pipework. 

- ,*,&+ +� � �  ; <>A! <>� ; �� $?< @?�
Core cut holes in rear facade for future extract fan installation, installing 
proprietary ventilation grilles over.  Mechanical ventilation to be fitted to 
shower rooms, toilets, kitchen areas, internal rooms without opening 
windows. 

Mixed mode displacement ventilation system as described under 
Section 4.9.4 of this report. 

- ,*,&-  +� � � A 7<�>7! A��; ?<! AA! <>� ; �
Incoming supplies to be assessed for suitability by Scottish Power and 
cablehead renewed in basement.  Allow for consumer unit for power and 
lighting installation, including sub-consumer units as required.  
Consumer units to be protected by earth leakage circuit breakers.  
Sufficient ways to be installed for lighting, power, water heating, alarms, 
fire detection, electric shutters, space heating/air conditioning.   
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Lighting to be controlled as described in Section 4.9.6 of this report.  
Photovoltaic array to be installed on rear roof slope as described in 
Section 4.9.8.2 of this report. 

- ,*,&�  +�� � ! ?��; ?<! AA! <>� ; �
Supplies to boilers and any cookers. 

- ,*,&.  +� � 
 �� < 7<>B ��; ?<! AA! <>� ; �
Fire and smoke alarm installations as required.  Mist spray sprinkler 
system.  Emergency lighting installation. 

- ,*,&2 +%� � �  7>! A��; ?<! AA! <>� ; ?�
Security alarm system by incoming tenants.  Lift installation as 
recommended under Section 4.9.7 of this report.  Telephone installation 
to tenant requirements. 

- ,*,� '  +	 � � : >A"  �?�� � �8�>; �� � ; ;  7<>� ; �D><=��  �B>7 ?�
As required, including careful excavation and reinstatement of pavement 
to Trongate and slate slabbed fire escape route from Tron Theatre. 

- ,*,� (  - � � � >< �� � �8?�
Carefully excavate pavement to Trongate in basement areas and break 
up concrete, brick aggregate, rusted iron shuttering and filler beams.  
Install new steel support beams as required and fit new pavement lights. 

- ,*,� & - � �� � �! >; ! 9 �
New soil drainage to rear in fireclay below fire escape route from Tron 
Theatre. Include for forming new manhole at head of drainage in fire 
escape route and also include for forming new manhole in basement of 
77 where old manhole broken up and concrete repaired.  

- ,*,� �  - � � � C< �; ! A��  �B>7 ?�
Include for external works to pavement to Trongate for new rising main 
supplies and alterations to incoming electric supplies. 

- ,*,� * - � � � >; � ��� : >A" >; 9�� � �8?�
Arrange with Roads and Lighting Department to have street light on 
Trongate frontage relocated off Dutch gable. 

Allow for de-rusting cast iron shoes for truss ends and coating out in 
Hammerite. 
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Allow for glazing to “void” between first and attic floors as shown on 
indicative section. 

Allow for insulating all internal cast iron pipework to reduce 
condensation.  

Allow for digging out remains of old iron and lead stanchions for former 
Tron Tearooms sign which was mounted on parapet top.  Point up 
holes. 

 

 

fiona sinclair neil macphail architects 

march 2003  



73-77 Trongate, Glasgow: Sustainabi l i t y Scoping Study 

Page 92 of  103 

- ,+ � � �  ; " >C�� �
� >; ! ; 7>! A�� ; ! A$?>?��� � ���� � �� � � � �� � �� ��
Budget cost estimates 

Average (energy) running cost estimates 

Solar grants and related matters 

- ,-  � � �  ; " >C�� �
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Glasgow Building Preservation Trust 
Phone: 0141 221 6061 
Web: www.gbpt.org 

GBPT was established in 1982, since which time their work has been 
carefully and painstakingly guided and nurtured by a number of 
enthusiastic people who have a passionate interest in Glasgow’s 
heritage and built environment.    As a charitable company limited by 
guarantee, the Trust seeks to rescue, repair, restore and rehabilitate 
historic buildings of architectural merit.  Three members of staff – 
Director, Assistant Director and Finance/Administrative Officer – are 
employed, the Director being supported and advised by an elected 
Board which meets quarterly.  The Trust receives core funding from 
Glasgow City Council through its conservation budget.  This funding 
allows the Trust to undertake a wide range of projects and important 
community-based initiatives which currently include the restoration of 
the Tron Steeple, feasibility studies for the Southern Necropolis 
Gatehouse, Castlemilk Stables and Britannia Music Hall (all in 
Glasgow), the feasibility study into the restoration of 73-77 Trongate and 
the co-ordination of urgent remedial works to the Pearce Institute in 
Govan.  The Trust’s greatest achievement to date has been the 
restoration of St. Andrew’s in the Square Church as the Centre for 
Traditional Scottish Music, Song and Dance.  Not only has this 
stimulated investment in an area of the city previously perceived as 
derelict, it has won a number of major awards for GBPT, including a 
coveted Europa Nostra award in 2003.  

Forward Scotland 
Phone: 0141 222 5600 
Web: www.forward-scotland.org.uk 

Forward Scotland is a charitable company whose role is to promote 
sustainable development in Scotland through innovative practical 
projects and influencing policy.  Established in 1996, the organisation 
has a Board of Directors drawn from a wide spectrum of Scottish 
interests related to sustainable development.    Development funding is 
provided by the Scottish Executive Sustainable Action Fund, allowing 
Forward Scotland to build a reputation for its integrated and innovative 
approach in promoting sustainable development.  Current initiatives 
include the Fresh Futures Programme (in partnership with Scottish 
Natural Heritage), which aims to support projects that enable 
communities to understand, improve or care for their natural or living 
environment; the Landfill Tax Credit Scheme, where Forward Scotland 
facilitates the establishment of model Trusts as mechanisms for 
harnessing landfill tax credits to benefit local communities; and the 
Partnership Programme, which seeks to develop projects that explore 
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new approaches and techniques for achieving sustainable development 
by working with companies, local authorities, local enterprise companies 
and other organisations. 

Merchant City Townscape Heritage Initiative 
Phone: 0141 248 2808 
Web: www.glasgowmerchantcity.net 

The Townscape Heritage Initiative is an urban regeneration initiative 
focussing on the historic environment of the Merchant City;  it is one of a 
number of UK schemes that were approved under the initiative of the 
Heritage Lottery Fund to tackle the decline of traditional historic town 
centres where changes in economic or social circumstances have led to 
physical decline.  The grant awards made by the THI, which include 
money made available by Glasgow City Council and Scottish Enterprise 
Glasgow, create a source of incentive for private, corporate and 
commercial bodies to improve their property via a range of eligible 
projects.  The categories of project which are eligible for grant 
assistance include building repair, reinstatement of features, bringing 
vacant historic floorspace back into use, gap sites and public realm. 

fiona sinclair neil macphail architects 
Phone: 0141 552 2766 

Fiona Sinclair and Neil MacPhail combined their respective practices in 
January 2001, creating a company with extensive experience in housing 
and historic buildings.  The office is based in the Merchant City in 
Glasgow from where work is being carried out on a range of feasibility 
studies, newbuild housing, refurbishment and historic building 
restoration projects.  Projects local to the office base include the 
restoration of the historic shopfronts to a series of commercial units on 
Trongate and Glasgow Cross, a feasibility study into the restoration of 
the Southern Necropolis Gatehouse as a genealogy centre, and the 
conservation study for 73-77 Trongate.  The practice is involved in 
newbuild house construction for both private clients and community-
based housing associations.  The practice is also committed to energy 
efficient design, having carried out a Fuel Poverty Study in North 
Motherwell on behalf of Communities Scotland, and having been 
involved in the first hybrid photovoltaic cell installation in Scotland as 
part of a tenement improvement project.  In 1995 Neil MacPhail 
completed work on a demonstration project of three energy-efficient 
houses in Gartocharn. 

John Gilbert Architects 
Phone: 0141 551 8383 
Web: www.johngilbert.co.uk 

John Gilbert Architects aim to create buildings which lift the spirit, 
express a sense of care and delight, and are sensitive to the 
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environment.  The practice designs housing and offices, innovating 
constantly to create sustainable new buildings as well as conserving and 
renewing older ones.  The practice was established in 1992 and 
employs staff with a wide range of specialist skills in energy efficiency, 
conservation, estate regeneration and accessibility design.  Practising 
sustainable design has meant that the office has had to constantly 
research, innovate and experiment with new materials and processes.  
This has led to a number of proven solutions for low cost heating and 
environmentally friendly housing.  At Shettleston and Lumphinnans, the 
practice has developed innovative housing schemes using geothermal 
and solar energy techniques.  The Shettleston project was unique in 
combining these initiatives, taking water from a disused coal mine 
beneath the site and further heating this through the use of solar panels 
before circulating the pre-heated warm water to all the houses. 

Thirdwave Scotland 
Phone: 0131 625 1465 
Founded in 1998, Thirdwave Scotland Ltd is an innovative strategic 
management consultancy specialising in the built environment sector 
and committed to assisting their clients in achieving and demonstrating 
the business case for sustainable development.  They approach 
sustainability as a process that requires developing synergies between 
environmental, economic/financial and social/cultural influences.  They 
are convinced that sustainability will be the model for business and 
organisational success in the 21st Century.  They believe that 
sustainable buildings will be a key contributor to this transformation, 
serving both as a tool in supporting the highest levels of productivity and 
work place satisfaction and as a representation of organisational values 
to the market place, stakeholders and society.  Thirdwave Scotland 
deliver their services through direct consultancy and contract research, 
training and development, decision support software and web-based 
tools providing knowledge-share. 

Rybka Battle Scotland 
Phone: 0131 228 8446 

The Rybka Group was formed in 1933 and provides an integrated 
service to its clients, applying innovation as a principle on all projects.  
They have been responsible for the specification of the first active 
chilled beams in a commercial office development, thermodeck slabs for 
cooling and have long been involved in the specification of 
photovoltaics.  They offer design services in mechanical, electrical and 
public health engineering, lighting, acoustics, computer building 
simulation and energy studies.  They have also applied these skills to 
conservation projects, including work at the conservation village of New 
Lanark and the Scottish Mining Museum.  They have a whole-life 
approach to system selection. 
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Thomas J Ross Surveyors 
Phone: 01236 423055 

T J Ross’s workload covers a wide range of building type and 
construction markets and includes work in educational, leisure, local 
authority, historic buildings, religious and social housing sectors.  The 
firm was founded in Airdrie in 1945 and now concentrates its business in 
Coatbridge Business Centre.  From its original conception as quantity 
surveyors the practice has expanded its services to reflect the ever 
changing needs of clients and now provides residential and commercial 
surveys, rating appeals, employers’ agent services, clerk of works 
services, planned maintenance and stock condition surveys.  
Conservation work is an area in which T J Ross have extensive and 
varied experience and have worked on a number of projects funded by 
Historic Scotland. 

The Structural Partnership 
Phone: 0141 331 2280 

Founded in 1990 The Structural Partnership has extensive experience 
of working on listed buildings, including the refurbishment of Lanarkshire 
House in Glasgow as a nightclub and restaurant, the Cheesemarket in 
Glasgow, where the existing building was also converted into a nightclub 
and restaurant, the Four Winds Building and 20 Bell Street, both in 
Glasgow, the latter being the conversion of a five-storey warehouse 
building in the Merchant City into offices with a new atrium. 
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1) Building a Better Quality of Life:  A Strategy for More Sustainable 

Construction – Department of Trade and Industry. 
www.dti.gov.uk/construction/sustain/bql 

2) Achieving Excellence in Construction – March 1999 – Office of 
Government Commerce. 

3) Passed to the Future:  Historic Scotland’s Policy for Sustainable 
Management of the Historic Environment – Historic Scotland – 
2002. 
www.historic-scotland.gov.uk 

4) The City of Glasgow Merchant City/Trongate Stage 2 submission – 
Glasgow Building Preservation Trust and others – January 1999. 

5) Guideline for Transfer of heat treatment technology as a means of 
controlling the Dry Rot fungus, Serpula Lacrymans, in buildings – 
by Heatcon – Danish Technological Institute. 

6) Stonecleaning and the nature, soiling and decay mechanisms of 
stone – edited by G M Webster – 1992 – published by Donhead 
Publishing. 

7) Ecology of Building Materials – Bjorn Berge – 1992 – Architectural 
Press. 

8) Timber Decay in Buildings: The Conservation Approach to 
treatment – Brian Ridout – 2000 – published E and F N Spon. 

9) The Environmental Control of Dry Rot: Technical Advice Note 24 - 
Historic Scotland – 2002. 

10) External Lime Coatings on Traditional Buildings: Technical Advice 
Note 15 - Historic Scotland – 2001. 

11) Stonecleaning: A Guide for Practitioners - Christopher Andrew and 
others - Historic Scotland – 1994. 

12) Toxins A to Z - A Guide to Everyday Pollution Hazards - John 
Harte and others - University of California Press – 1991. 

13) The Green Office Action Plan - Mark Sydenham - published by 
Friends of the Earth Scotland – 1996. 
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UK Solar Energy Society 
http://www.brookes.ac.uk/other/uk-ises/home.html 

Scottish Solar Energy Group 
http://www.sseg.org.uk/ 

Freeze Tolerant solar water heater 
http://www.solartwin.com/ 

BP Solar site 
http://www.bpsolar.com/ 

Solar Trade Association 
http://www.greenenergy.org.uk/sta/solarenergy/index.htm 

Scottish solar and wind company, commercial and educational 
http://www.solarwindapplications.com/ 

Scottish solar installer 
http://www.solarenergysystems.co.uk/ 

British Photovoltaic  Association 
http://www.pv-uk.org.uk/ 
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http://www.kensaengineering.com/ 

http://www.earthenergy.co.uk/ 

http://www.w-esco.com/cases.html 

http://geoheat.oit.edu/ 

http://www.geothermie.de/europaundweltweit/ge-eawp.htm 

http://geothermal.marin.org/geoenergy.html 

- ,2,( ,�  � :  A�7 AA?�
http://www.intelligent-energy.com/sitemap/index.asp 
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http://www.powertech-solar.co.uk/ecoshop/pages/Energy.htm 
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Stone Cleaning, in particular laser cleaning 
http://www.buildingconservation.com/articles/laser/laser.htm 
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Heat treatment of dry rot 
http://www.cordis.lu/itt/itt-en/01-2/innov02.htm 

George McGill Consultants regarding dry and wet rot treatment 
http://homepage.ntlworld.com/g.mcgill/ 
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Archive of air quality in UK 
http://www.airquality.co.uk/archive/index.php 

Oxford Brookes air quality site 
http://www.brookes.ac.uk/eie/qpollcheck.htm 

Test your indoor environment 
http://www.danishtechnology.dk/building/8919 

Danish Building and urban research 
http://www.by-og-byg.dk/english/ 

National Atmospheric Emissions Inventory 
http://www.naei.org.uk/index.php 

Occupational health and safety: Canadian website 
http://ccinfoweb.ccohs.ca/msds/browse/Praxair_Canada_Inc.html 

- ,2,+ �; ?: A! <>� ; �
Vital Cellulose Insulation 
http://www.constructionresources.com/ 

Wool insulation 
http://www.secondnatureuk.com/spec.htm 

Impetus report on different insulants 
http://www.impetusconsult.co.uk/projects/research.html 

Woodfibre board insulants 
http://www.pavatex.de/ 

http://www.palmer-rose.co.uk/nbt/ 

Blown cellulose insulants 
http://www.fillcrete.demon.co.uk/index2.htm 
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Clay plasters 
http://www.tierrafino.nl/eupages/ukpages/index.html 

The Centre for Sustainable Design 
http://www.cfsd.org.uk/ 

Forestry Stewardship Council 
http://www.fsc-uk.info/ 

Reforesting Scotland 
http://www.reforestingscotland.org/ 

Forests Forever 
http://www.forestsforever.org.uk/contents.html 

Linseed oil paints 
http://holkham.co.uk/linseedpaints/ 

Alternatives to PVC 
http://archive.greenpeace.org/~toxics/pvcdatabase/productalt.html 

Construction resources; Green Building Supplier 
http://www.constructionresources.com/ 

Environmentally Preferable Purchasing Guide US site 
http://www.swmcb.org/EPPG/6_2.asp 
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Scottish Energy Efficiency Office 
http://www.energy-efficiency.org/ 

Help for local authorities 
http://www.practicalhelp.org.uk/index.html 

Envirowise has a free telephone helpline for advice (0800 585794), as 
well as free leaflets covering environmental management for a range of 
different business sectors. 
http://www.envirowise.gov.uk/envirowisev3.nsf 

The DEFRA Sustainable Development Factsheets has information on 
the government©s Sustainable Develpopment Strategy, including what it 
means for businesses, and what actions businesses are taking. 

Sustainable Scotland Website 
http://www.sustainable.Scotland.gov.uk/ 

Encyclopedia of Sustainable Construction 
http://www.doc.mmu.ac.uk/aric/esd/menu.html 
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Environmental reporting: DEFRA website 
http://www.defra.gov.uk/environment/envrp/index.htm 

Ecobuilding 
http://www.aecb.net/membonly/discus/ 

Centre for Alternative Technology – Wales 
http://www.cat.org.uk/ 

Green construction news 
http://www.greenconstruction.co.uk/default.htm 

Green construction publishers 
http://www.jxj.com/index.html 

Usable Buildings 
http://www.usablebuildings.co.uk/ 

Movement for innovation 
http://www.m4i.org.uk/m4i/ 

Mobility and access 
http://www.rnib.org.uk/jmu/welcome.htm 
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http://www.est.org.uk/communityenergy/funding.cfm 

http://www.thecarbontrust.co.uk/TheCarbonTrust/Default.htm 

http://www.biffaward.org/ 

http://www.eca.gov.uk/homepage.asp 

http://www.forward-scotland.org.uk/ 

http://www.clear-skies.org/default.htm 
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The Institute of Environmental Management and Assessment 
administers the EMAS scheme in the UK. For further information, visit 
the website or telephone: 01522 540069. 
http://www.emas.org.uk/ 

INEM (International Network for Environmental Management), is a non-
profit organisation which aims to help companies improve their 
environmental and economic performance. This web site has very 
helpful definitions, checklists and downloadable tools specifically to help 
small and medium-sized businesses carry out environmental 
management.  
http://www.inem.org/ 
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http://www.ecorenewal.com/guidelines.htm 

http://www.danishtechnology.dk:80/ 

- ,2,( (  � � C>; ?�
Greenpeace toxics site 
http://archive.greenpeace.org/~toxics/ 

Pesticides/ toxins 
http://www.pan-uk.org/default.htm 

- ,2,(& �  7$7A>; 9�! ; " �� : ? �
http://www.ecoconstruction.org/ 

DEFRA site for what you can do to recycle 
http://www.useitagain.org.uk/index.html 

Salvo: guide to recycled products and contacts 
http://www.salvoweb.com/ 

Waste Watch UK recycled products guide 
http://www.recycledproducts.org.uk/ 

BRE’s recyling materials Information Exchange 
http://cig.bre.co.uk/connet/mie/ 

Global Recycling Network 
http://www.GlobalRecycle.net/ 

Recycling symbols 
http://www.grn.com/library/symbols.htm 

Recycled plastics such as paper cups, toothbrushes etc 
http://www.smile-plastics.co.uk/ 

Plastic recycling generally 
http://www.domme.ntu.ac.uk/people/alotfi/personal/recycle/plastic.html 

Creating markets for recycled products 
http://www.wrap.org.uk/ 
http://www.remade.org.uk/ 
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Don’t Throw it All Away: Friends of the Earth’s Guide to Waste 
Reduction and Recycling 
Published 1998. ISBN 1-85750-200-0 
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The Green Guide to Specification produced by the BRE 
ISBN 1-860812-42-2. 
(This was originally brought out by the post office: it gives a simple A, B, 
C rating for a range of products). 

Green Guide to Housing Specification by the BRE, Jane Henderson and 
Nigel Howard 
Published 2000. ISBN 1-860813-76-3 
(Looks at materials on a more elemental basis, such as kitchens, 
windows, floors etc. It also uses the A,B,C rating system) 

The Green Building Handbook  
Published in 1997 by E & FN Spon, ISBN 0-419-22690-7 
(this is a compilation of the Green Building Digests produced by 
ACTAC) 

The Handbook of Sustainable Building by David Anink and others 
Published in 1996 by E & FN Spon. ISBN 1-873936-38-9 
(looks at products and constructions giving 'preferences' for different 
specifications) 

The Whole House Book: Ecological Building Design and Materials, Pat 
Borer and Cindy Harris.  Centre for Alternative Technology 
Published 1998.   ISBN 1-898049-21-1 

Methodology for Environmental Profiles, produced by BRE 

 

Architecture in a Climate of Change by Peter Smith 
Published in 2001 by Architectural Press 
(gives a good overview of the different sustainable issues) 

Ecohouse:a Design Guide by Sue Roaf 
(has good information on some selected building issues with lots of facts 
and figures) 


