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1. Introduction 

 

This submission is made on behalf of local authorities by the County and City Managers’ 

Association to the Pyrite Commission.  The purpose of the submission is two-fold.   

 

It gives an overview of the pyrite problem, as understood from the perspective of local 

authorities. A number of suggestions are set out for consideration, including practical options 

to deal with the buildings that currently have pyrite problems, and options for future building 

construction.   

The CCMA wishes to highlight the unprecedented nature of the emergence of pyrites in 

Ireland in recent years and the relative scale of the problem.  Although it is confined within a 

particular area, the legacy impact is such that a national response is required.  A specialist 

team should be gathered at the outset to assemble a technical solution for the most effective 

means of repair, offering speedy and efficient remediation to householders, thereby 

providing them with much-needed assurance of the stability of their homes.  

  

The submission is structured as follows:   

 

• Section Two briefly summarises the background to the nature and extent of the Pyrite 

problem in Ireland. 

• Section Three examines the role of aggregate suppliers, the planning context and the 

role of industry regulation, including SR 21.  

• Section Four outlines the role and obligations of Building Control Authorities and 

what action was recommended under revised DECLG Circular letter BC 6/2007.   

• Section Five comments on the Circular letter and offers a number of practical 

options.   

• The most important point is that further action needs to be taken as soon as 

possible, in order to minimise the cost of remedial works.   
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2. Background 

 

2.1. What is pyrite 

Pyrite is a naturally occurring mineral also known as iron sulphide or fool’s gold. When 

pyrite is exposed to air and moisture, it begins to oxidise and produce sulphuric acid. 

When it comes into contact with calcium carbonate (such as limestone and shale) it 

produces sulphate and can form gypsum, which upon crystallization will cause stone to 

crack and expand. Where this reaction occurs in the hardcore of a home beneath the 

constraints of a concrete slab it causes the concrete slab to crack and heave leading to a 

variety of problems within the home.   

 

There are two types of pyrite; iron pyrites and copper pyrites. Iron pyrites FeS2 (iron 

sulphide) oxidises to form sulphuric acid H2SO4. The acid reacts with calcium carbonate 

(e.g. limestone). Gypsum can be formed by this chemical reaction. Where present in 

hardcore under ground floor slabs this results in expansion of the hardcore that can lift 

floors slabs and put pressure on walls. The level of sulphuric acid and sulphate and the 

amount of swelling produced will depend on the thickness and pyritic content of the 

backfill. 

 

2.2. Damage caused by pyrite 

The damage caused includes: 

• Lifting of concrete ground floor slabs 

• Bulging of rising walls below the ground floor 

• Cracking of internal and external walls caused by the above 

• Significant cracking in walls and partitions resting on ground floor slab 

• Damage to internal finishes, door openings, services, plaster etc. 

• It should also be noted that, as Pyrite is a Sulphur compound, there may be 

Sulphate attack on concrete.  Both phenomena can happen independently, or in 

combination.   

 

2.3 Problems in Ireland 

The pyrite problem became evident in Dublin in 2006 / 2007. The counties affected are 

Dublin, Kildare, Meath and Offaly. The area that has been most seriously affected is north 

Dublin. The buildings that are affected are those constructed between 2002 and 2006/2007. 

The effects in the Dublin Region were noticed in buildings 2 to 4 years after construction. 

 

2.4 Overview  

Another country that experienced serious latent defects caused by pyrite was Canada. 
Canadian experts, who had experience of a similar phenomenon, were invited to visit 
Ireland. They were astonished at the rapidity with which the phenomenon was manifest 
following the completion of buildings in Ireland - within 2 years of building completion. In 
Canada this took upwards of 10 and more commonly 15 years to cause the kind of damage, 
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upheaval etc. that happened here. By that time many of those associated with the buildings 
had dispersed to the extent that it was difficult to establish records of what transpired in 
terms of provision of contaminated material. 
 

Given this broader perspective, it is legitimate to view the pyrite problem as a large scale 
unexpected latent defect phenomenon.  The presence of pyrite in aggregate was not 
something a conscientious building overseer would be checking for.   
 
A number of legal cases have been taken by developers against the quarries supplying the 
hardcore. These are outlined below.  
 
In a major case taken by Menolly v Lagan an out of court settlement was made by Lagan. In 
the other case of Elliott against Irish Asphalt, the High Court awarded damages to the 
developer in the case of Elliott against Irish Asphalt.  
 
Due to the unprecedented nature of the phenomenon it is inappropriate to attribute 
responsibility for oversight by contractors and construction supervisors where that could not 
have been exercised.  
 
Regarding the future and due to the known significant consequences of ongoing chemical 
reactions between the gypsum that forms as a result of the pyrites reaction (that becoming 
saturated expands causing the familiar heave) and which can cause serious damage to 
buildings, it is imperative that early intervention to remove contaminated material is the 
absolute priority. 
 
 
3. Quarries Supplying Hardcore and Developers 

 

3.1 The primary responsibility for the pyrite problem must rest with the suppliers. They 
supplied defective material and were in the best position to have knowledge of the potential 
problems caused by pyrites. The presence of pyrite in aggregate was not something that a 
conscientious building overseer would be checking for.  

 
3.2 A contributing and complicating factor in the case of pyrite is the widespread industry 
practice by which sourcing and delivery of stone to the site is itself outsourced.   

 
This was largely carried out by independent sole traders (termed "hackers” in the business) 
who, with ownership of a few trucks, provided transport for this bulk raw material.  As the 
material was not directly sourced by developers, its provenance was practically impossible to 
verify on site, even by normal practical means such as inspection of receipts.   

 
The contribution of this practice to the problem is verified by the emergence of pyrites heave 
in individual isolated locations in conventional contract-procured buildings where "stray" 
loads were delivered to site from sources different to that principally used in those buildings. 
 
3.3 A number of cases have been taken by developers/building contractors against the 
suppliers of the aggregates. In one case, there was a significant out of court settlement, and 
a €25.5M trust fund was set up to deal with approximately 600 homes. It is regrettable that 
the case was settled. A court judgement may have offered a good assessment of the role 
and extent of prior knowledge that the quarry owners had in supplying defective material.  
 
In the second case, the High Court (July, 2011) found in favour of Elliott Construction against 
Irish Asphalt. The court held that the builder is entitled to damages from the supplier of the 
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hardcore arising from “pyrite heave” causing damage to the building. Mr. Justice Charleton 
stated that Irish Asphalt knew or should have known that almost 3% by weight of the stone 
supplied was pyrite.  
 
3.4 A third contributory factor is the lack of a transparent quality system for certification of 
quarry stone.  This is because, in short, it is not possible to link the certificate with your 
stone.  Local authorities are aware of cases where certificates have been provided, but 
where separate testing has yielded different results.   

 
Under the existing system of self-regulation, if a Building Control officer had reason to doubt 
the quality of the stone, and queried it with the contractor, it is likely that the contractor would 
produce a certificate from the quarry.  It is unlikely that the matter would be pursued if the 
certificate stated values within permissible limits.  

 
This suggests that the current certification process is of limited value.  In order to remedy 
this, quality assurance at the quarry site needs to relate certification to specific batches of 
aggregate, so that it is possible to link the certificate with the stone.   
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Building Control Authorities 
 
4. Building Regulations / SR 21 

 
4.1. Building Control System 
Under the Building Control Act 1990 the primary responsibility for compliance with the 
building regulations rests with owners, designers and building contractors. Under section 
3(5) of the Act “...every building to which building regulations apply shall be designed and 
constructed in accordance with the provisions of such regulations.” The regulations referred 
to are the building regulations. In essence the building control system in Ireland is a system 
of self regulation.  
 
4.2. Supervision and Inspections of Building Work 
The main parties involved in the supervision and inspection of building work include; 
a) Supervision and inspection by designers and contractors directly involved;  
b) Inspections by representatives of building owners and those purchasing buildings;  
c) Inspections on behalf of companies providing structural guarantees for residential 

properties, primarily Homebond and Premier Guarantee. One area that these inspections 
are particularly focused on is foundation and ground floor construction.   

d) Inspections by the DECLG inspectorate of residential developments for floor area 
certificates;  

e) Inspections by building control authorities. 
The primary responsibility for observing Building Control Acts 1990 / 2007 falls on the 
persons who actually design and construct buildings and on the owners of buildings, who 
normally initiate this process.   
 
To comply with Building Control Acts 1990/2007 materials used in buildings should be 
“materials which are fit for the use for which they are intended and for the conditions in which 
they are to be used” as outlined in Technical Guidance Document D (Materials & 
Workmanship). Technical Guidance Document C (Site Preparation & Resistance to 
Moisture) states that “the floors walls and roof of a building shall be so designed and 
constructed as to prevent the passage of moisture to the inside of the building or damage to 
the fabric of the building”.  
 
4.3 Local authorities that are designated as Building Control Authorities have powers of 
inspection under Section 11 of the Act. Under current legislation, they are required to carry 
out random inspection of buildings and design reviews for which Commencement Notices 
are submitted to promote compliance with the Building Regulations.  

 
The target level for these inspections is 12 – 15%, and this inspection rate which is 
published on an annual basis.  These targets are customarily achieved by local authorities.   
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For example, Graph 1 presents the inspection rates achieved by the affected local 
authority areas in 2006 / 2007.   
 

 

 

Graph 1: % of new Buildings inspected 2006 / 2007  

 
 

In addition to general assessments some of the specific issues that building control 
authorities would have focused on at the time, reflecting national priorities, include:  

• Timber framed construction 

• Compliance with Part M – accessibility 

• Installation of fire barriers  

• Installation of radon barriers 

• Compliance with Part L 

• Non-standard materials and design elements and forms of construction 
which were continuously being introduced by the industry 

 
It should also be noted that the power of inspection granted to building control authorities 
under the legislation is discretionary, and does not impose and obligation to inspect.  In this 
regard, the provisions of 6 (4) should be noted: 
 

 (4)  Where a certificate of compliance, or a notice to which subsection (2) 
(k) relates, is submitted to building control authority, the building control authority 
shall not be under a duty to any other person to  
(a) ensure that the building or works to which the certificate or notice relates will, 
either during the course of the work or when completed, comply with the 
requirements of building regulations or be free from any defect.   
(b) ensure that the certificate complies with the requirements of this Act or of 
regulations or orders made under this Act, or  
(c) verify that the facts stated in the certificate are true and accurate.   
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4.4 Prosecution 
In general, the role of the Building Control Authority is to monitor compliance and get people 
to achieve compliance. Building Control Authorities also have powers of enforcement and 
prosecution under the Act (as amended by the Building Control Act 2007).   

 
The enforcement powers relate to works which have not been carried out in conformity with 
building regulations which have occurred within the five year period commencing on the date 
of completion of the building or works concerned. 

 
A prosecution is generally taken on a breach at a particular point in time, so if the breach 
was noted by an authorised officer, it can be taken, so long as the prosecution was initiated 
within the statutory time limits.   
 
However, if there is a genuine commitment given to make good the defect, then the cost, 
time etc. of initiating court proceedings and getting a conviction, or a minimum fine due to 
the mitigating circumstances, i.e. the defect was made good has to be taken into account.   
 
A practical common sense approach should be taken with regard to each individual case.  
This approach is reflected in the legislation which states that the Building Control Authority 
“may” take a prosecution, as opposed to “shall”.   
 
With regard to the remediation which is available to the local authority in the event of a non-
compliance there may be a cost implication for the local authority which it may not be in a 
position to sustain.  Costs incurred and payments made purportedly in exercise of statutory 
powers, but outside the scope of those powers, can render those authorising such 
expenditure amenable to surcharge.   
 
Having regard to the costs of any proposed works, a local authority must, in performing its 
functions under the building control legislation, must have regard to the available resources 
and the need to secure the most beneficial, effective and efficient use of its resources and 
such regard must reflect the statutory obligation imposed on those issuing certificates under 
the building control legislation.   
 
4.5 It should be noted that the period in question was a time of unprecedented construction 
activity. The period that buildings that are exhibiting problems due pyrite were mainly 
constructed between 2002 and 2006 / 7 in the eastern part of the country around Dublin, that 
is to say that developers used crushed stone during this period, either at an early stage in 
the construction (floor slabs) or later (footpaths, roads).   

 
The pyrite issue did not become commonly known until 2007.  
 
As Graph 2 below shows that, by the time Circular BC 6 / 2007 was issued in mid-2007, the 
peak of the construction boom had already passed.  By this time, and prior to regulations 
being updated, the buildings that are exhibiting pyrite problems were already constructed. 
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Graph 2: No. of Planning Permissions by Quarter 2000 - 2011 

 

 
 
In respect of quality assurance, we have already shown in Section 3 how there was no 
effective certification process for quarry stone.  With regard to testing, it must be accepted 
that a Building Control Authority would lack the staffing and financial resources to implement 
an independent system to verify certification.   

 
For example, a typical initial chemical test for excess Sulphur1 would cost approximately 
€200 to €300.  In such cases, a positive result would require further testing and the sample 
(a 20kg bag of stone) would be sent for a more rigorous suite of tests to determine if 
Framboidal Pyrite is present.   

 
Such a test would cost approximately €1,200 – 40 times more than the cost of a 
Commencement Notice; it would also exceed the cost of the stone material itself.   
 
This point was acknowledged by Mr. Justice Charleton in Elliott v Irish Asphalt, where he 
stated that it would have been unreasonable to expect the Plaintiff to test the material for 
pyrite, the cost of which testing would have been more than the value of the hardcore itself. 
 
 
5. Building Regulations and Pyrite 

 
5.1. Requirements of Building Regulations 
The requirements of the building regulations are set out in Parts C and D of the Building 
regulations: 

 
Part C – Site Preparation and Resistance to Moisture 

                                                
1
 Sulphur is a pyrite compound.   
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Requirement C 3: “the floors, walls and roof of a building shall be so designed and 
constructed as to prevent the passage of moisture to the inside of the building or 
damage to the fabric of the building”.  
 
Part D – Materials and Workmanship 
D1 “All works to which these Regulations apply shall be carried out with proper 
materials and in a workmanlike manner”.   
D 3 defines “Proper Materials” as “materials which are fit for the use for which they 
are intended and for the conditions in which they are to be used”.  

 
 

5.2. Technical Guidance Document C – Amendments made in 2008 
 

Technical Guidance Document C provides guidance on compliance with the requirements of 
Part C. Amendments were made to this document following the amendment by NSAI of 
Standard Recommendations SR21 in 2007. These amendments are: 

 
C (i) Item 3.1.4 (b) 

“The hardcore bed should be at least 150 mm thick. Hardcore should conform with 
I.S.EN13242:2002 and meet the specification as outlined in Annex E of the 
accompanying guidance document to this standard, SR21: 2004+A1: 2007. The layer 
of hardcore should be well compacted, clean and free from matter liable to cause 
damage to the concrete. Specific guidance is given in 3.4.2 of SR21: 2004+A1: 2007 
on limiting the presence of a reactive form of pyrite which may give rise to swelling or 
sulphate attack on concrete.”  
(Prior to the amendment it was Subsection 3.1.4(a) (b)  (Ground Supported 
Floors) of TGD-C requires that  “The hardcore bed should be at least 150mm thick 
and should be of broken stones, broken brick or similar suitable material well 
compacted and clean and free from matter liable to cause damage to the concrete”) 
 
C (ii) Standards and other references  
I.S. EN 13242:2002. Aggregates for unbound and hydraulically bound materials for 
use in civil engineering work and road construction. 
SR21: 2004+A1: 2007. Guidance on the use of I.S. EN 13242:2002 - aggregates for 
unbound and hydraulically bound materials for use in civil engineering work and road 
construction (Incorporating Amendment 1:2007). 

 
 
6. DECLG Circular Letter: BC 6/2007 – Underfloor Hardcore Filling 
6.1.  Contents of Circular letter 
This letter was issued on 16th August, 2007. The letter states: 

“I am directed by the Minister for the Environment, Heritage and Local Government to 
say that the attention of the Department has been drawn to certain defects, which have 
arisen in a private housing development where the underfloor hardcore filling used 
contained the mineral “pyrite”. 
Pyrite is a commonly occurring mineral in rock. In certain conditions, oxidation of pyrite 
and further chemical reaction between the oxidation products and other components of 
underfloor filling can occur, leading to a volume increase, causing the floor slabs to lift 
and crack, and with a knock-on effect of distorting walls etc. For this reason, pyritic 
rock should not be used as hardcore filling underground bearing concrete floors. 
In the light of these developments, Authorities are reminded of the existing 
requirements under the Building Regulations and the EU Construction Products 
Directive (89/106/EEC).” 
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The letter outlines extracts from the Building Regulations and the Construction Products 
Directive. 
 
The letter concludes with the following: 

“The Building Control Officers in each Local Authority have been appointed as the 
Authorised Officers for the purposes of implementation of these Regulations. The 
Regulations set out the procedures to be followed.   
Where an authorised officer is of the opinion that a person is placing a product that 
does not comply with the above requirements, the authorised officer can request all 
the information (s)he may require for the purposes of establishing whether the 
product satisfies the foregoing requirements.  
Your co-operation in the enforcement of the relevant requirements outlined above is 
requested. In this regard, I enclose for your information a copy of a Notice issued by 
Fingal County Council, through the construction industry representative groups, arising 
from the problem of pyrites in hardcore in foundations in certain housing developments 
in that County.” 

 
6.2. What action was required by Circular 
Circular letter BC 6/2007 brought the pyrite problem to the attention of the Building control 
Authorities, reminded them of their powers under the construction Products Directive which 
allows a local authority to take action and force the product removal from market in their 
respective authorities.  
 
The circular also enclosed copy of notice issued by Fingal County Council to suppliers, 
builders, designers, CIF and Homebond.  
 
It should be noted that Fingal County Council served this and similar notices on the all those 
named in each commencement notice received by the authority when the problem was 
identified in July 2007 i.e. after the bulk of the problem had occurred. 
  
The following notice has now been added to Commencement Notices:  
 
“Notice, to mitigate against future degradation of building elements and prevent risk to health 
and safety, details of site conditions and hardcore material may be requested/checked as 
part of a building control inspection, therefore it is recommended that: 

1. The developer shall satisfy himself of the suitability of the ground conditions  
2. For the purpose of supporting the development, by carrying out necessary site 

investigations including chemical analysis of soils to ensure that there are no harmful 
contaminants or hazards, which could cause deterioration of any element of the 
development. 

3. Hardcore materials used in backfill, excavations, floors, road bases etc should be 
certified by a competent laboratory that they are of a suitable nature and quality in 
relation to the purpose and conditions of their use. They should be chemically 
analysed to check if such materials contain any chemicals, which should also include 
the petrographic indicator of swelling potential.” 

 
6.3. Comments on Circular letter 
As already noted, the Circular letter was issued in August 2007. By that time the buildings that 
have pyrite problems were constructed. The Circular did not address the real issue of the 
legacy buildings that had already been constructed.  
 
It is also important to state that controlling the supply of aggregate through inspections by 
individual officers authorised by Building Control Authorities is unrealistic and impractical. The 
current Building Control system operated in each local authority is not equipped to deal with the 
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extent of this problem.  The only effective way to control the supply of aggregate is to have a 
regulatory regime, certification system and quality control systems in place at quarries 
supplying the aggregate. 
 
 
7. Who should cover cost of remedial works 
The most critical issue is who should pay for the cost of remedial works. To date the cost of 
this work has been covered by: 

• The quarry supplying the aggregate The developer / building contractor 

• The company providing the structural guarantee – Homebond and Premier 
Guarantee 

• Property owners 

• Insurance companies providing building insurance 
 

It would appear appropriate that the suppliers, companies providing structural guarantees/ 
insurance and companies providing building insurance should bear the brunt of the costs of 
repairs. The structural guarantees provide for major defects, a category into which pyrite falls. 
The role of the financial institutions that provided mortgages and a contribution from them also 
needs to be considered. 
 
Building owners have a significant role to play to minimising the cost of repairs by way of early 
detection by facilitating the necessary works and not making unnecessary additional cost 
claims. 
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8. Conclusions 
8.1.  Dealing with the problems 

8.1.1. It should be clearly recognised that the source of the problem is the suppliers 
i.e. the quarries involved. The primary liability rests with them and their insurers. 
The suppliers involved should be asked to provide funding towards the cost of 
remedial works.  
 

8.1.2. The extent of the pyrite problem is unprecedented both in terms of scale and 
impact. This type of latent defect is normally dealt with through the insurance 
industry. In this case this includes those companies that provided structural 
guarantees and companies providing general building insurance should be 
required to provide funding towards remedial works 

 
8.1.3. It needs to be clearly understood that the focus of attention must be on the 

buildings that were constructed and have problems with pyrite or might possibly 
have problems in the future. This is a national issue, and a comprehensive plan 
of action should be developed for these buildings. 

 
8.1.4. Where pyrite problems are found the sooner the matter is dealt with, the better. 

The costs of remedial work escalates the longer one waits to carry out the work. A 
plan to notify and inform building owners should be put in place. 

 
8.1.5. A planned and targeted public information campaign should be undertaken. This 

to increase the likelihood that a pyrite problem with a property is detected as early 
as possible and to inform people what action they need to take. 

 
8.1.6. A central database should be set up to record locations of properties where pyrite 

problems have occurred. This can be used to inform other property owners and to 
have screening surveys carried out.  

 
8.1.7. A central team should be put in place to implement the above.  

 
8.2.  Dealing with future construction 

8.2.1  Concern remains in relation to the sulphate content in aggregates.  For this 
reason, it is the view of the CCMA that a further review of SR: 21 by the NSAI, 
and by an independent expert committee is required.  There is a need to 
improve the current process of “certification at source” to minimise the risk of 
future recurrence of pyrite problems.  A complete review of the quarries 
supplying aggregate should be carried out. This is with a view to establishing an 
adequate system of regulation, quality control and certification.   

 
8.2.2 The following Irish Building Regulations Standards implemented in recent 

years may have an impact on oxidising the sulphur element in the pyrites. 

• Attenuation of surface water within a housing development raising the 
water table. 

• Level access to buildings lowering the floor levels. 

• Uncapped radon sumps aerating. 
 

These factors singly or taking all together may render the hardcore under the 
floor of a domestic dwelling containing even a minimum quantity of iron 
pyrites chemically unstable. In order to control this particular structural risk to 
buildings, a dedicated Guidance Specification should be introduced for 
hardcore materials used under floors. We suggest that hardcore material for 
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such use should be rigorously tested at source and material containing iron 
pyrites certified unsuitable as hardcore under floors.  

 
8.2.3 Additional precision is required in the building control process, to clarify the 

statutory requirements, roles and responsibilities and technical parameters.  
Three is a need to specify either a system of self-regulation, or alternatively an 
inspection regime with clarity over roles, resources and responsibilities.   
 

8.2.4 Consideration should be given to reviewing ground floor construction in areas of 
the country where aggregates that could potential have pyrite, particularly 
limestone aggregates. The use of suspended floors with walls and roof acting 
independently is the recommended design for such areas in Canada. In built-up 
areas such as London, an expandable lining is introduced to mitigate against 
movement due to vegetation / roots.  In sectors most affected by problems of 
swelling, it has become common for buyers to make and to offer purchase, 
conditional on analysis of the backfill under the slab.  

 
The evaluation done according to the CTQ M-200 methodology will allow the 
buyer to obtain a professional opinion on the backfill’s swelling potential.  This 
opinion should be backed up by professional liability insurance. This could 
possibly be the recommended route for buyers and sellers. 
 

8.2.5 A small central team, led by the DECLG, should be established to oversee and 
monitor the supply of aggregates in areas where potentially significant pyrite 
problems have been identified.  

 


