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Notice: This report is submitted subject to the following conditions.  

1. This report is a deliverable provided subject to our terms and conditions and is prepared solely 

for the benefit of the Client, for the purpose of the Project and may only be relied upon by the 

Client. This report may not be disclosed to or relied upon by any other person or used for any 

other purpose without TCA’s prior written consent. 

2. The survey is based on information or data available to the author at the time of writing it is 

possible that, if further information or data becomes available, conclusions may be refined.  

3. The examination was limited to those areas which were safely accessible during the survey. It 

is possible that conditions might vary in areas which could not be examined.  

4. No opening up was carried out and no materials analysis, environmental monitoring or other 

technical investigations have been undertaken other than that specified in the report. 

5. Information in this report is intended to provide an understanding of the building and 

environment relating to the conservation of the fabric and artefacts. It does not address 

structural integrity, microbiology, environmental health or any other health and safety matters 

which should be referred to the appropriate specialist. 

6. Comments on the condition of the building fabric and artefacts are in general terms only and 

recommendations do not constitute a formal specification for conservation treatment, building 

repairs or other work. If any intervention is to be undertaken the advice of the appropriate 

professional adviser should be sought, and a formal specification prepared by them.



Tobit Curteis Associates LLP     3

1.0 INTRODUCTION

The Harlequins Centre, which is situated on Paul Street in the centre of the city of Exeter, is currently subject to 

a proposed programme of reconstruction and development. Running along the north-western boundary of the 

site is a section of the Exeter City Wall, which was originally constructed during the Roman occupation. The wall 

has been altered and reconstructed on many occasions and the condition of the wall is poor in some areas. 

During the consultation process for The Harlequins Centre development, Historic England have raised concerns 

about the possible effect on the conservation of the wall, resulting from changes to the local environmental 

and microclimatic conditions. 

At the request of the project manager, Daniel Ellis of Rhomco, Tobit Curteis Associates (TCA) have been 

instructed to undertake an assessment of the present and possible future environmental risks to the wall and, 

where appropriate, recommend mitigation strategies. This is intended to be a high level overview of the 

situation based on existing information, rather than a full analytical study of environmental impact. In 

conjunction, the physical and conservation condition of the wall is being assessed by David Odgers of Odgers 

Conservation Consultants and the structural condition by John Mann of Mann Williams.1 Their reports are 

included as appendices to this report and are independent and stand-alone studies. Where it is relevant, 

information from these surveys are referenced in the TCA report to provide an overview of the conservation 

and environmental factors which will need to be considered as the project develops. 2

A review of documentation provided by Rhomco was carried out in advance of the site survey.  The site 

assessment was undertaken on 13th and 14th July 2020. The weather on the days of the survey was warm and 

cloudy with occasional sun and rain.  

2.0 THE CITY WALL

2.1 Location, Structure and Development 

A number of sections of the City Wall survive marking the Roman and medieval boundaries of Exeter. The 

section that is the subject of this assessment is located to the south of Northernhay Street separating it from 

the existing Harlequins site and carpark. The section of wall is on a roughly NE/SW axis and measures 

approximately 160m in length. For the purpose of this report, the elevation facing the Northernhay Street is 

referred to as north and that facing the Harlequins Centre is referred to as south. 

1 David Odgers, Exeter City Wall - Section Between Northernhay Street and Paul Street -  Condition Survey and 
Conservation Appraisal, July 2020 & Mann Williams, Exeter City Wall, lying between Northernhay Street and Paul Street. 
Overview report on the Structural Condition, relating to the Harlequins Centre Redevelopment. Project 10518, July 2020
2 TCA can take no responsibility for information included in the Odgers and Mann reports and their inclusion here is simply 
to provide context for the assessment of the environmental and conservation factors being undertaken by TCA. 

Figure 1. OS map 
showing the location of 
the relevant area of the 
City Wall. 
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The wall runs along a hill with the north-eastern end at approximately 40m OD and the south-western end at 

30m OD. The wall is banked up on the south side so that, in the central area, the road height is 36m OD and, on 

the north, it is 33.5m OD. The exposed north side of the wall is approximately 5m in height in the car park. For 

the purposes of this report, the alphanumeric scheme developed by Stuart Blalock for his survey of the whole 

of the City Wall has been used, but with additional subdivisions. 3

Figure 2. Drawing showing the alphanumeric nomenclature of the wall. 

The most striking part of the section of the wall being considered here is the northern elevation, which is up to 

5m from the footings to the parapet and is constructed with dressed stone blocks and a small projecting 

footing. This extends along the south side of Northernhay Street, through the back gardens of the 19th century 

houses, but is most clearly visible in the Northernhay Street Car Park. 

3 S.R. Blaylock, Exeter City Wall Survey, Exeter Archaeology, 1995 

Figures 3 & 4. 
View of the city 
wall from the 
Northernhay 
Street Car Park, 
and facing 
north-east with  
The Harlequins 
Centre on the 
right. 
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The wall is a complex structure and has been changed and rebuilt on numerous occasions. It is understood that 

there are extensive areas of Roman core, but much of the visible dressed facing appears to be of later 

construction. In some sections, areas of the Roman core are visible. A detailed description is included in 

Blaylock 1995. The principle construction stone is Rougemont Hill volcanic lava, and Breccia stone, quarried to 

the south of Exeter is also commonly used. White and pink Triassic sandstone is commonly included, as well as 

some Salcombe sandstone, Beer stone and other materials.4

Figure 5. View of the top of the City Wall facing south-west with the Harlequins Centre on the left. 

It is understood that the early Roman town (AD c. 80-150) was built within defensive earthwork ramparts.  

Subsequently in c.160-200 it appears that the earthworks were cut away and a stone wall was built with earth 

banked up behind the wall. Following the withdrawal of the Romans from Britain in AD 410 there was a period 

of economic decline until the 7th century when an abbey was founded close to the location of the present 

cathedral. In the 9th century, under King Alfred, the town was fortified and prospered. The wall has always been 

exposed in many areas and in the medieval and post-medieval periods there were numerous developments on 

the wall itself and in the surrounding areas.5

3.0 THE HARLEQUINS CENTRE AND THE PROPOSED DEVELOPMENT

Constructed between 1984 and 1986, The Harlequins Centre is in two sections on either side of Paul Street. The 

north section is in two blocks and is separated from the City Wall by a tarmac road and a pavement, measuring 

approximately 8.5m in total width at its closest point. 6

Running along the outer edge of the pavement there is a low brick retaining wall, which was apparently 

constructed at the same time, and which encompasses the exposed Roman wall core and is now the outer edge 

of the landscaping and soft capping discussed below. The lower part of the building is constructed of brick with 

4 Op. Cit. S.R. Blaylock, 1995 p. 31 
5 Triskelion Heritage, The Harlequins Centre, Paul Street, Exeter, Historic Environment Desk-Based Assessment, Volume 1, 

Baseline, Report Number:18-08 vol 1, 09/10/2019 
6 Original construction drawings are included as an appendix in the report by Cotswold Archaeology, Harlequins Centre, Paul 
Street, Exeter, Historic Archive review, 880400, March 2019 
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an upper section on a steel frame which projects out towards the city wall. There is a semi-subterranean 

basement used as a car park. 

The proposed new building is understood to be on a similar footprint with a vertical construction that does not 

project towards the wall. However, the structure is to be substantially higher than the existing building. The 

roadway separating the building and the city wall is to be a Dutch brick clay path with landscaping on the 

building (south) side. Details are shown below with further drawings included in Appendix I. 

Figure 8. Visualisation of the new development from the north with the roof line of the current Harlequins Centre shown in 
blue. 

Figures 6 & 7. Views of 
the southern side of the 
City Wall showing the 
proximity of The 
Harlequins Centre. 
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Figures 9 & 10. Plan and visualisation of the new development showing the Roman wall along the upper edge and detail of 
the proposed landscaping. 

4.0 WALL GENERAL CONDITION 

It is understood that a full condition survey of the wall was carried out by Exeter City Council in c.2015, 

although this was not available to the author at the time of writing. More detailed assessments of condition 

and conservation issues on this area of the wall are being carried out by Odgers Conservation Consultants and 

structural issues have been considered by Mann Williams. The information in this section is specifically 

regarding condition features associated with environmental factors. 

The wall has clearly been reconstructed and repaired on numerous occasions. A major programme of repairs 

took place in the 1980s when the Harlequin Centre was constructed, and much of the appearance of the wall 

today dates from this period.7 Since then, there have been a number of localised areas of intervention and 

repair, the most recent of which is understood to have been in spring 2019, when masonry pointing repairs 

were apparently undertaken on the north and south sides. 

On the north side of the wall, only the Northernhay Street Car Park section could be examined closely. It is 

understood that there are significant sections where there are concerns about structural stability due to signs 

of extensive distortion and bowing, with the upper part of the wall projecting forward along some of its length.8

Some areas of the wall have been protected by the Council with metal fencing and warning signs. The structural 

stability is discussed in more detail in the Mann Williams report. 

7 Blaylock, 1995, p.26-27 
8 Op. Cit. Mann Williams, July 20200 
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Most of the wall has been heavily pointed on a number of occasions, generally with hard cementitious mortar. 

This is clearly harder than the blocks that it surrounds and, in many areas, there are micro cracks at the edge of 

the mortar allowing water penetration. In some areas, pointing is lost and there is cracking in some of the 

blocks themselves, apparently due to previous structural movement. 

At the base of the wall, the excavation of the car park area has exposed the projecting footings, which are of 

dressed masonry and pointed rubble beneath them. It appears that additional rubble has been rammed into 

the space to provide support, but joints remain un-pointed and surface water could penetrate in this area. 

Figures 11 & 12. Distortion of the upper part of the wall and protective 
fencing that is currently in place. 

Figures 13 & 14. Extensive repointing, some of which is 
cracking, and historic cracking of some masonry 
blocks. 



Tobit Curteis Associates LLP     9

Figure 15. Open pointing in the rough block work at the base of the walls. 

Higher on the wall, in some areas, there is discolouration and what appears to be redeposited iron oxide 

indicative of water penetration from behind coming to the surface and running down the walls. These areas did 

not appear to be especially wet at the time of the assessment but are indicative of internal water penetration. 

Figures 16 & 17. Staining on the walls (immediately above the car) indicating water penetration and loss of cohesion, and 
erosion of the surface of some blocks. 

In many areas, there are sections of stone which have lost surface cohesion and are deteriorating. This is 

understood to be typical of the Rougemont Hill volcanic lava and Breccia stone which are prevalent in the wall, 

and this deterioration will have taken place throughout the history of the structure. 

Figures 18 & 19. Residues of limewash, and surface scaling of the masonry. 
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On some of the limestone blocks, there is surface scaling and delamination, which is indicative of prolonged 

periods of wetting and drying. This causes re-calcification of the calcite fraction, which then reduces its porosity 

and it is forced off when the next wetting/drying process takes place. In certain areas this can be confused with 

the presence of limewash residues, which indicates that there were once buildings against the lower part of the 

wall. 

There is plant growth in many of the cracks on the walls and in areas where pointing has been damaged. Root 

structures will cause further opening of the substrate, resulting in an accumulation of nutrients, thereby 

allowing a greater level of plant growth.  

The south side of the wall is more complex due to the different levels. The stone and pointing deterioration is 

similar to the north side, but there are a large number of variations because of the topography of the surface. 

On the top of the wall, which is entirely rebuilt, there is a hard concrete capping which is generally in relatively 

good condition and causes rainwater to be thrown off onto the historic wall structure below. In some cases, the 

capping is separated from the wall below, which will allow water to penetrate beneath the capping, from where 

it will not be able to evaporate. 

The majority of the Roman core which was described by Blaylock in 1995 as being partially exposed, is now 

covered by a soft capping, comprising of what appears to be sand and soil, a semi-porous landscaping 

membrane and planting, including Sedum. Although this remains intact in that it covers most of the relevant 

areas, the planting has died off in some areas and the membrane is torn and exposed in certain sections. There 

appears to be some sort of drainage system in the soft capping with exposed plastic pipes on the upper surface 

and weep holes on the retaining brickwork. 

Figure 20. Concrete 
capping on the top of the 
wall. 

Figure 21. Soft 
capping over 
much of the 
previously 
exposed 
surviving Roman 
material. 
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Figures 22 & 23. Drainage system and a weep hole. 

One area of the Roman core which is exposed is in section 9.3 E-D. This has been heavily pointed with a 

cementitious mortar which comprises most of the visible surface. This is badly cracked in numerous areas, 

allowing water penetration into the core below. In the same area, there is a large section of a retaining wall 

constructed of shuttered concrete. 

Figures 24 & 25. The exposed section of Roman wall that is heavily pointed with cement, which is now cracking allowing 
water penetration. Note the concrete retaining wall behind. 

On much of the rest of the wall, where there is exposed cementitious capping, this too is badly cracked, 

allowing water penetration. Where cracking has occurred, this has often resulted in greater plant growth, 

which is increasing the cracking still further. 

Figures 26 & 27. Cracking of the cementitious capping above the soft landscaping. 
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5.0 DETERIORATION PROCESSES

The following deterioration processes are those associated with environmental factors. There are other types 

of deterioration which may impact on major structural issues which are not discussed in this section. 

5.1 Mortar Dissolution  

Significant deterioration is likely to have occurred as a result of mortar dissolution and the washing out of fine 

particulate matter. This occurs as a result of the solubility of mortar components, in particular the calcium 

carbonate fraction, which is slowly dissolved as water penetrates through the walls. Although the material is 

often redeposited towards the surface, the removal from the mortar matrix means that the principle cohesive 

factor, or binding material, is no longer present to provide the structural function for the mortar. The mortar 

then becomes weaker and can crumble. In conjunction, fine particles of the mortar can be washed away, as 

well as any other fine particulates in the filling material that are not well bound in a mortar.  

The overall effect is to reduce the cohesive strength of the material between the stone blocks, reducing the 

overall cohesive strength of the build structure. This will be exacerbated in situations where water can 

penetrate the surface of the wall but cannot immediately evaporate, as occurs when cementitious pointing and 

hard capping is in place and particularly when it deforms and cracks. This is a process which takes place over 

extremely long periods of time and, in this case, probably over centuries. 

5.2 Salt Deterioration 

Much of the visible (surface) loss of cohesion and lamination of both masonry and pointing is likely to be 

caused by the activity of contaminants salts and this is one of the most common deterioration factors in historic 

structures. No salt analysis was carried out during the current survey, but it is likely that the wall is 

contaminated by nitrates from decaying organic matter, chlorides from cement, road salt and other added 

materials and sulphates from industrial pollution and added 

materials. 

The underlying mechanism causing this type of damage is well 

understood and results from hygroscopic salts cycling through 

crystalline and dissolved states. In aqueous solution the salts have 

little effect but are transported through the small pores of the 

material. When the solution dries, for instance if the relative 

humidity in the surrounding air is lower due to solar heating, or 

prevailing dry air, the salts crystallise, and the pressures within the 

pores force them to collapse. When the humidity rises, for instance 

in areas where rainwater penetrates the structure or there is moist 

air, the salts move back into solution, and can travel to a different 

group of pores and then, when the humidity drops, re-crystallise, 

repeating and spreading the cycle of damage.  

If the salts effloresce on the surface of the porous stone, the 

damage can be limited. However, if they crystallise below the 

surface (crypto-fluorescence) or between layers, as is likely to be 

the case, they can cause the surface to lose cohesion or 

delaminate and flake away as is observed in this case.9

9 For a more detailed discussion of salt deterioration in historic masonry see Andreas Arnold and Konrad Zender, 

Figure 28. Schematic diagram showing 
crypto-fluorescence as salts crystallise within 
the porous substate.  
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Two water sources will be involved in this process. The first is liquid water resulting from direct rainfall or 

surface run-off entering the structure through porous materials and open joints and penetrating into the core 

dissolving hygroscopic salts. When the water reaches the surface of the structure it evaporates, setting off the 

process illustrated above. 

The second water source involves water vapour in the surrounding air. This will be subject to weather 

conditions, as well as local evaporation. Water vapour will be absorbed into the wall in any case, but when the 

wall is contaminated with hygroscopic salts, absorption will be greater.  

5.3 Macro and Microbiological Growth 

Where there are cracks in the structure and water and nutrient sources are sufficient, higher plant growth has 

become established. The root structures of higher plants generally cause loss of cohesion of structures by 

opening up fissures to allow greater water penetration and further plant growth. 

Microbiological growth often occurs on porous structures where water and nutrient sources are sufficient. This 

can be visually disturbing and the chemical by-product of many forms of microbiological growth can cause 

damage to stone structures. However, in comparison with other deterioration factors the effect is 

comparatively limited. 

6.0 ENVIRONMENTAL ASSESSMENT

The main environmental factors of concern are water, temperature (ambient and solar gain) and, to a lesser 

extent, airflow, all of which contribute to the deterioration recognised as outlined in the previous section. 

6.1 Liquid Water 

The principal sources of liquid water are direct and driven rainfall, and surface water run-off. Rainfall onto the 

walls and run-off from the wall tops penetrates through porous structures and areas of damage in pointing and 

capping. This then activates soluble salts, dissolves soluble materials and washes out fine particulates, as 

discussed in the previous section. Where cement and other non-porous materials are present, the water, 

having penetrated, will not be able to evaporate and so will be driven deeper into the wall. Where porous 

materials are present, local evaporation can take place, limiting the damage. 

Surface water run-off from surrounding hard landscaping and below ground penetration from subterranean 

water courses and drainage will result in the same deterioration issues.10

Thermal imaging (IRT) undertaken on various sections of the wall demonstrated that there was a decrease in 

temperature. This is indicative of an increase in moisture content at the base of the walls, which is consistent 

with capillary rise of belowground water or penetration of water from behind. The reduction in temperature in 

this context may also be influenced by thermal bridging to the ground, which will remain more stable, and will 

heat and cool there more swiftly than the area of the wall that is exposed to the air.11

‘Monitoring wall paintings affected by soluble salts, in: The Conservation of Wall Paintings, Proceedings of a symposium 
organized by the Courtauld Institute of Art and the Getty Conservation Institute, London 1987, pp.103-136 and Clifford  
Price and Peter Brimblecombe, ‘Preventing Salt damage in Porous Materials’, Preventative Conservation, Practice Theory 
and Research, in: Preprints to the IIC Ottawa  Congress, London 1994, p.90 - 93. 
10 Proposed site drainage is discussed in Cambria, Drainage Strategy, Ref. CB1780-REP01-H  
11 Thermal imaging was undertaken using a FLIR E60 BX unit. Images in this report do not have a common scale and the 
thermal range has been set to best illustrate the issues under discussion in the text. 
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An electrical capacitance survey, which is used to determine moisture in the surface of the material, 

demonstrated that, in the car park, the masonry on the north side of the wall had an elevated surface moisture 

content, with a mild increase towards the base of the wall. This was confirmed by a microwave survey, which is 

used to determine water content at depth, of the same areas.12  This type of moisture distribution is consistent 

with the likelihood of water penetration from the raised bank on the south side of the wall and water 

penetrating into the large exposed and damage surfaces.  

However, it was noted that no significant increase in moisture occurred in the areas where staining and 

damage indicated significant liquid water penetration. It is possible that these are historic areas of damage 

where the source of water has since been controlled. This was also the case for IRT readings which did not 

appear to show any significant variation in these locations. 

On the south side of the wall, capacitance and microwave survey results were less clearly defined, due to the 

complicated geometry and patterns of surface run-off on the different sections of wall. Towards the south-west 

end, where the simpler wall abutted the car park, a similar pattern to the north side was observed with 

elevated moisture at all levels and a slight increase towards the ground. 

Figures 30 & 31. IRT images on the south side of the wall showing the higher surface temperatures on areas exposed to 
direct sunlight. 

12 Electrical capacitance and microwave readings were undertaken with a Trotec 3000 system. Both techniques measure 
variations in electrical characteristics of wall materials which can be associated with the presence of water. Caution must be 
exercised with the interpretation of the results as the same electrical characteristics can also be influenced by non aqueous 
factors, including material variation and/or contamination. Electrical capacitance readings are limited to a maximum depth 
of approximately 20mm and so may indicate superficial water patterns. Microwave readings penetrate to a depth of 
approximately 400mm and so can indicate in depth moisture patterns. 

Figure 29. IRT image 
showing the thermal 
distribution across the wall 
and the car park, with a 
consistent decrease in 
temperature towards the 
base of the wall. 
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IRT imaging was similarly complex due to the uneven structure of the wall and the multiple surfaces, all of 

which were angled differently to the sun. However, it was noted that, while some of the surfaces on the south 

side were recorded as being in excess of 42°C, the maximum temperature observed on the north side was 

29°C. 

To determine the exact moisture content within the wall at depth, it would be necessary to undertake core 

sampling and gravimetric analysis. However, the precision information that this would produce appears to be 

unnecessary to further define the basic hydrology of the wall in this instance. 

Exposure to rainfall and run-off of this type is inevitable for an external structure but can be mitigated by 

maintaining the wall in good repair with all pointing and other joints fully closed. In areas where there is 

extensive cementitious pointing, this is best replaced with a porous hydraulic lime mortar which is able to 

evaporate, as well as absorb moisture. Rendered surfaces and soft landscaping on the wall itself should be 

designed to allow water to fall away from the main part of the wall towards the adjacent road and pathway. 

Hard landscaping should also allow fall away from the wall and should incorporate adequate below ground 

drainage to remove all rainwater run-off from the base of wall to mains drainage. 

6.2 Temperature and Humidity 

The site is extremely exposed and so the microclimate in the vicinity of the wall will be similar to general 

external conditions, with slight variations in enclosed areas. Data collected in the centre of Exeter to the south 

of the City Wall site showed that external conditions are highly unstable throughout the year, but particularly 

during the spring, summer and autumn, with maximum and minimum ambient temperature (AT) values of -3°C 

– 28°C with an average of 11°C and relative humidity (RH) values of 31% – 100% with an average of 87%. Spot 

readings on the day of the survey indicated conditions of 30°C and 34% RH, which although extreme, is within 

the range observed in the data. 13

Figure 32. External RH (blue) and AT (red) data from the centre of Exeter between January 2019 and January 2020. 

Thermal imaging on the north and south elevations of the wall showed the variations which are associated with 

exposure to direct solar gain and complete shade. Although these are spot readings, they can, to some extent, 

be used in conjunction from the solar mapping undertaken by LHC Designs, which shows solar exposure with 

the current structure and new structures at different times of the day. A number of images are shown below 

and further modelling data is included in the appendices. 

13 Spot readings were taken with an Elsec 765C. 
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This appears to indicate that with the higher buildings being constructed, the level of direct solar exposure on 

the southern side of the wall will reduce the amplitude and range of temperature fluctuations to which the wall 

is exposed. This is likely to reduce the severity of wetting and drying and therefore the effect of salt activity. 

6.3 Airflow 

Airflow can change local environmental conditions significantly and therefore its impact on the conservation of 

the wall was carefully considered. Winds are likely to be from the south-west, as is typically found across the 

country. This means that much of the wind flow will be almost exactly along the line of the wall.  

The general risk with historic structures of this type is that focused laminar airflow will result in increased 

evaporation in specific areas of the structure, resulting in increased levels of salt activity, leading to the 

deterioration mechanisms discussed above. 

In this instance, with the wall being surrounded by uneven built structures, wind is likely to be disrupted 

resulting in chaotic and turbulent airflow, which is unlikely to cause focused evaporation of the type which 

would be a risk. The examination of the wall showed no instances where patterns of erosion were obviously of 

the type which is caused by elevated evaporation and salt activity. Given that The Harlequins Centre has now 

been present for almost 40 years, this suggests that the present structure is not producing airflow causing 

severe deleterious effects.  

Figures 33 & 34. Images from the solar 
mapping undertaken by LHC Designs 
showing the anticipated solar 
distribution. 
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The change in the geometry of the structure will inevitably affect the airflow. However, the main changes of 

significance are likely to be the greater height of the structure and its increased distance from the City Wall 

(with the removal of the projecting section). Therefore, it appears unlikely that airflow patterns would be 

affected to such an extent as to cause damage to what is certainly a robust structure. The possible use of CFD 

modelling for an assessment of airflow impact has been discussed and, while this might be effective in 

determining actual flow patterns, it would first be necessary to carry out considerable local monitoring to 

assess current flow before using this to construct and test a model. Given the apparently low risk that changes 

in patterns of airflow, and therefore evaporation, present it would appear that a model of this type would not 

be especially instructive at this stage of the project. 

7.0 CONCLUSIONS AND DISCUSSION

The results of this preliminary assessment indicated that the principle causes of deterioration for the wall 

materials are salt activity, dissolution of mortar and washing out of fine particulate matter, and plant growth. 

The wall is subject to the effect of temperature fluctuation and humidity, but the main environmental factor 

influencing the deterioration is liquid water in the form of direct and driven rain, surface run-off and 

belowground water penetration. This appears to be directly responsible for the main environmental 

deterioration and, in particular, the dissolution of mortar and washing out of fine particulates, as well as 

surface salt activity. Salt activity will be exacerbated by evaporation, which is itself influenced by heating and 

cooling patterns, and by airflow. It is for this reason that any changes in direct solar exposure and wind flow 

around the wall have been considered. However, these are secondary influences and, it would appear, have 

considerably less effect than the issues associated with liquid water. Indeed, no instances were observed where 

microclimatic conditions were thought to be the principle environmental deterioration mechanism, rather than 

those caused by liquid water. 

The proposed changes to the building structure are likely to influence solar exposure to some extent, but it is 

not clear whether the changes in heating and cooling would have any material effect. Even if this were to be 

the case, it appears unlikely that the effect would be significant in comparison to liquid water issues. The new 

buildings will also influence wind flow around the wall, particularly on the southern side, but again, there was 

no clear indication that this would be significantly deleterious. 

Of most concern would be the effect of the new building and associated drainage and landscaping on liquid 

water exposure. Surface run-off or water penetrating the ground and thereby indirectly penetrating the wall 

are likely to have an ongoing deleterious effect on its construction materials. The overall effect will be 

exacerbated by the current condition of some areas of the walls, and in particular, by the widespread use of 

cement pointing and capping, which means that water entering the structure, either as a result of rainfall or 

surface and below ground water, is unable to evaporate. The condition of the landscaping and soft capping on 

the wall itself is also likely to exacerbate liquid water issues. If improvements to the condition of the walls were 

carried out, it would consequently be made more robust and less likely to suffer deleterious effects from 

changes to liquid water conditions. 

These results should be considered in conjunction with those indicated in the report by Odgers Conservation 

Consultants, which address specific conservation and condition issues on the wall. It should be noted that the 

environmental and conservation issues considered in this report by Tobit Curteis Associates, relate to the 

conservation of the wall materials, rather than to the overall structural integrity of the wall, which is addressed 

by Mann Williams. 
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Detail 01 - 1:25 @ A1

- See Drawing L9301 Hardworks Plan
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