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1. INTRODUCTION 
1.1 BROWNFIELD DEVELOPMENT 
Brownfield sites offer many opportunities for re-use 

of inner-city land and urban expansion and a 

ά.ǊƻǿƴŦƛŜƭŘ CƛǊǎǘέ ŀǇǇǊƻŀŎƘ ƛǎ ŀŘǾƻŎŀǘŜŘ ƛƴ ¦Y 

planning policy.  This can require substantial 

intervention to clean up contamination (in particular, 

hydrocarbons and chlorinated compounds) which if 

left in situ, can leach into land, groundwater and 

surface water.   

The term remediation is often used to describe the 

clean-up of ground contamination.  In this guidance, 

remediation refers to the actions taken to deal with 

the ground or soil underlying a site, to render it 

suitable for future use and to prevent risks of 

contamination affecting health and the environment.   

During remediation, the same substances affecting 

soil and water can be released to the atmosphere.  

These can have a range of effects on human health, 

amenity and the environment.  Legislation exists to 

prevent such emissions, including odours; however, 

brownfield remediation strategies do not 

consistently address the full range of impacts of 

odours and other air pollutants.  It is important that 

these aspects are robustly considered for any 

brownfield project, using good practice monitoring 

methods and appropriate scrutiny of the results. 

¢ƘǊƻǳƎƘ ǘƘŜ ŀǳǘƘƻǊǎΩ ǿƻǊƪ ƻƴ ǎŜǾŜǊŀƭ ǊŜƳŜŘƛŀǘƛƻƴ 

sites in recent years, it has become clear that there is 

increasing public awareness of and concern regarding 

the health risks associated with air quality.  While 

there is substantial guidance on soil, groundwater, 

vapour and dust monitoring, there is a gap in the 

available guidance for ambient air pollutant 

monitoring beyond that undertaken for 

environmental protection and land use planning 

frameworks.  There is no standardised methodology 

for the monitoring of contaminants in ambient air 

specifically during remediation of brownfield sites, 

and there are limited available criteria against which  

 

the effects can be assessed.  Often, the direct 

impacts of exposure to chemicals on site are focused 

on occupational health concerns, while monitoring of 

offsite impacts focuses on odour and dust.  This can 

mean some potential indirect impacts on public 

health are overlooked.  

Setting of requirements through the planning regime, 

and once remediation is underway, can be 

inconsistent due to knowledge gaps between the 

contaminated land and air quality disciplines; by this 

stage it may be too late to make material changes to 

the remediation strategy to limit exposure.  

Furthermore, planning conditions do not always 

cover this aspect meaning that monitoring 

programmes vary widely.  

 

Box 1.1 ς Why this guidance is needed 

Understanding the composition of emissions from 

a remediation site is important so that direct 

human health effects can be evaluated at offsite 

receptors, as well as the impact of odour on 

amenity.  This is important as chronic effects can 

occur at low concentrations over often long 

periods of remediation.  Mental wellbeing aspects 

resulting from anxiety, which can be caused by 

unusual or unknown chemical odours, also need to 

be considered.   

Such effects are likely to occur below a level that 

may typically have been considered an issue, 

either because only the strongest of odours are 

considered a potential nuisance, and thus are 

mitigated, or because continued exposure over 

time can result in desensitisation. 
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1.2 PURPOSE 
This guidance aims to improve collaboration between 

those working in the air quality and contaminated 

land disciplines, be they consultants, developers, or 

regulators, and to increase understanding of 

interactions between topics.   

It describes best practice in the monitoring of air 

pollutants, including individual compounds and the 

odours that they contribute, on remediation sites 

and assists in complying with the regulatory 

framework which governs remediation activity. 

It provides suggestions for comprehensive analysis 

against a wider range of criteria to protect the health 

of communities during remediation; outlines 

recommendations for communicating risk to 

stakeholders and provides an overview of mitigation 

techniques.  

The intention is to provide readers with examples of 

good practice for designing and undertaking ambient 

air quality monitoring on remediation sites and other 

types of brownfield sites.  While it focuses on 

emissions of volatile organic compounds (VOCs), 

many of the principles described can be applied to 

other volatile airborne pollutants resulting from 

remediation of land contamination, which can have 

associated health effects and/or odours.   

An overview of the stages of a remediation project 

and where to go for guidance within this document is 

provided in Figure 1.1.   

There are some areas that this guidance does not 

cover, which are:  

¶ Particulate matter/dust monitoring (covered by 

other IAQM guidance1);   

¶ Occupational exposure and health and safety;  

¶ Vapour intrusion into buildings; and 

¶ Asbestos.  

This document can be applied to different kinds of 

remediation projects where there may be emissions 

to air (e.g. sites for redevelopment in the planning 

system, permitted sites such as landfills, voluntary 

site cleanup outside the regulatory framework). It 

points to what good practice looks like to help 

specialists apply their professional judgement when 

designing, undertaking and/or reviewing bespoke 

monitoring surveys. It is intended to be scalable, 

giving examples of good practice rather than being 

prescriptive as this would not be possible given the 

wide range of site types.  Where there is flexibility, 

this is intentional. 

 

 

Box 1.2 ς Aim of this guidance 

The aim of this document is to:  

¶ Support and encourage collaboration 

between air quality, contaminated land and 

planning disciplines;  

¶ Help IES and IAQM members, developers, 

contractors and regulators understand good 

practice in the design, development and 

management of robust monitoring strategies;  

¶ Help local authorities review planning 

applications, and specify monitoring surveys; 

¶ Improve the consistency and quality of air 

quality surveys and their interpretation; 

¶ Ensure direct toxicity of exposure to airborne 

contaminants ς as well as odour ς is 

addressed using appropriate techniques and 

criteria; 

¶ Improve communication with stakeholders, 

support their understanding of the data and 

ensure important elements are not 

overlooked. 
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Figure 1.1 ς Overview of remediation project stages and document wayfinder 

 

Sections 2, 3, 7
Understand context

ωUnderstand the site history, why remediation is required

ωWhat are potential impacts on air quality and odour
ωWhat are the pollutants of interest

ωWhat legislation and guidance exists

ωWho are the main stakeholders

Section 2
Assess the risk

ωReview the remediation methodology and programme

ωConsider existing data e.g. ground investigation data and meteorology
ωIdentify sensitive receptor exposure pathways

ωConsider amenity, and direct and indirect health impacts
ωConsider dispersion modelling

Sections 4, 5, 7
Plan & consult

ωDesign survey (locations, equipment, time periods) 

ωPropose site action levels, assessment criteria
ωUndertake baseline survey

ωPrepare stakeholder communication plan
ωConsult on approach with local authority 

Sections 5, 6, 8
Monitor & analyse

ωUndertake a robust, layered approach 

ωMonitor total and individual VOCs, short and long term
ωAnalyse data promptly, and communicate reguarly

ωIdentify need for / changes to mitigation

ωReview the approach frequently

Sections 7-8

Communicate & 
mitigate

ωUse data to improve site practice

ωApply mitigation hierarchy
ωRespond promptly to complaints

ωContinue to monitor for trends
ωReport to stakeholders
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2. LINKS BETWEEN LAND AND AIR  
This section provides an overview of the common 

contaminants on brownfield sites. It outlines the 

source-pathway-receptor concept and explains: 

¶ How pollutants move from land to air due to 

volatilisation; 

¶ The key activities on remediation sites that can 

lead to release of emissions to air; and 

¶ The differences between amenity/nuisance and 

health effects, and direct toxicity vs anxiety. 

2.1 DEFINITION OF BROWNFIELD 
¢ƘŜ ǘŜǊƳ άōǊƻǿƴŦƛŜƭŘέ ŜƴŎƻƳǇŀǎǎŜǎ ŀ ǿƛŘŜ ŀǊŜŀ ŀƴŘ 

range of sites yet there is no standard definition. The 

European Brownfield Regeneration Networki defines 

brownfield sites as those 'that have been affected by 

the former uses of the site and surrounding land; are 

derelict and underused; may have real or perceived 

contamination problems; are mainly in developed 

urban areas; and require intervention to bring them 

back to beneficial use'.2  This broadly aligns with how 

brownfield land is defined in England in the National 

Planning Policy Framework (NPPF)3 and in the Scottish 

DƻǾŜǊƴƳŜƴǘΩǎ bŀǘƛƻƴŀƭ tƭŀƴƴƛƴƎ CǊŀƳŜǿƻǊƪ п (NPF4)4 

i.e. land which has been previously developed.   

Former gasworks, petrol stations, and chemical works 

are just some examples of brownfield sites in urban 

and suburban areas that require remediation; outside 

of urban areas, landfills are being reclaimed and 

repurposed to allow for new development. In 

particular, former gasworks and chemical works 

remain a significant source of environmental 

contamination due to the way waste material was 

disposed of in the absence of appropriate 

environmental legislation and poor practice in past 

decades.   

 
i /ƻƴŎŜǊǘŜŘ !Ŏǝƻƴ ƻƴ .ǊƻǿƴŬŜƭŘ ŀƴŘ 9ŎƻƴƻƳƛŎ wŜƎŜƴŜǊŀǝƻƴ bŜǘǿƻǊƪ 
ό/!.9wb9¢ύ 

2.2 CONTAMINANTS ON BROWNFIELD SITES 
Contaminants may be present on brownfield sites 

due to leaks, poor environmental practice or 

intentional disposal. With such a wide range of sites 

falling under the definition of brownfield, there are 

several classes of contaminant that may be present 

within the soils and groundwater. These contaminant 

classes affect different receptors in different ways 

and, crucially, they have different physical and 

chemical properties which affect their transport 

within the environment and potential to enter the 

atmosphere.  

When considering the potential for odour and health 

effects due to exposure to compounds in the 

atmosphere, this guidance primarily considers non-

methane volatile organic compounds (NMVOCs, 

referred to simply as VOCs in this document) and to 

a lesser extent, semi-volatile organic compounds 

(SVOCs). VOCs (and in the case of some SVOCs) are 

defined by their volatility at standard temperature 

and pressure. These contaminants have historically 

been widely used on a variety of industrial sites and 

their mobility, solubility and volatility make them of 

particular concern in the risk assessment process 

applied to the UK contaminated land regime.   

Some commonly encountered VOCs and SVOCs are 

shown in Table 2.1. Subgroups of VOCs of concern 

due to health effects include polycyclic aromatic 

hydrocarbons (PAHs), one of the most volatile of 

which is naphthalene. Naphthalene has a distinctive 

odour indicative of coal tar pollution detectable at 

very low concentrations. Some VOCs are classified by 

the International Agency for Research on Cancer 

(IARC) as known, probable or possible carcinogens.  

For this reason, some such as benzene have stringent 

ambient air quality criteria to reduce the health risk 

from long term exposure (See Section 5, assessment 
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criteria). Note, this is not a comprehensive list of 

compounds and their sources; historical site use, 

ground investigation data and site monitoring data 

should be reviewed to identify pollutants specific to 

the site in question.  

 

Table 2.1. Description of some commonly encountered VOCs/SVOCs on brownfield land  

Substance Classification̂  Source Description  
Benzene* VOC 

Carcinogen 
Commonly found in petroleum 
products and solvents 

Sweet odour 

Toluene* VOC Commonly used as a solvent in 
paints, adhesives, and other 
products 

Sweet odour 

Ethylbenzene* VOC 
Possible carcinogen 

Commonly found in gasoline and 
other petroleum products 

Sweet odour 

Xylene* VOC Commonly used as a solvent in 
manufacture of rubber, plastics, 
and other products 

Sweet odour 

Naphthalene SVOC / PAH  
Possible carcinogen 

Byproduct of the use of coal in 
the production of town gas 

άMƻǘƘōŀƭƭέ ƻŘƻǳǊ 

Styrene VOC 
Probable carcinogen 

Primarily used in the production 
of plastics, resins, and synthetic 
rubbers 

Sweet, rubbery plastic 
odour 

Trichloroethylene 
(TCE) 

VOC 
Carcinogen 

Commonly used as a solvent in 
industrial processes, such as metal 
degreasing 

Sweet odour  

Perchloroethylene 
(PCE) 

VOC 
Probable carcinogen 

Commonly used as a dry-cleaning 
solvent 

Sweet odour 

Mercaptans (thiols) VOC / organosulphur 
compound 

Commonly arise at old landfill 
sites 

Rotten cabbage odour 

* Collectively referred to as άBTEXέ 

^ Based on IARC classification5  

 

2.3 EXPOSURE PATHWAYS 
An approach that is commonly used in land 

contamination risk management (LCRM) in the UK6 to 

estimate the likelihood of exposure to pollution is the 

ά{ƻǳǊŎŜ tŀǘƘǿŀȅ wŜŎŜǇǘƻǊέ ŎƻƴŎŜǇǘΦ ¢Ƙƛǎ ƛƴŦƻǊƳǎ ǘƘŜ 

Conceptual Site Model (CSM) that is often produced at 

an early stage of ground investigation of brownfield 

sites but which does not necessarily consider the 

potential for and timing of exposure to air emissions 

during remediation.   

 
ii Environmental Protection Act 1990 Part 2A.  The contaminated land 
regime is one of the main policy measures used to deal with the legacy of 
industrial sites in the UK. It provides a means of identifying and 

TƘŜ ά{ƻǳǊŎŜ ς Pathway ς wŜŎŜǇǘƻǊέ ŎƻƴŎŜǇǘ is shown in 

Figure 2.1. The constituent parts are: 

¶ Source ς a contaminant or pollutant that is in, on or 
under, the land and that has the potential to cause 
harm or pollution; 

¶ Pathway ς one or more routes by which a receptor 
is or could be affected by a contaminant;  

¶ Receptor ς could be adversely affected by a 
contaminant, e.g. person, organism, controlled 
waters/water environment, ecosystem, or other 
receptors such as buildings, crops or animalsii. 

remediating land that poses a significant risk to health or the environment, 
where there is no alternative solution 

 
 



   

 

DƻƻŘ tǊŀŎǝŎŜ ƻƴ !ƛǊ vǳŀƭƛǘȅ aƻƴƛǘƻǊƛƴƎ ŦƻǊ .ǊƻǿƴŬŜƭŘ tǊƻƧŜŎǘǎ мм 

IAQM GUIDANCE 

Monitoring air quality for 

brownfield projects 

 

 

Figure 2.1 Source-pathway-receptor model

When all three of these elements are present, they 

ŦƻǊƳ ŀ άǇƻƭƭǳǘŀƴǘ ƭƛƴƪŀƎŜέ ŀƴŘ ǘƘǳǎ ŀ Ǌƛǎƪ ǘƻ ǘƘŜ 

receptor. The UK contaminated land regime tries to 

address this risk by removing a source or pathway or 

by prohibiting exposure to a receptor with the idea 

ƻŦ άōǊŜŀƪƛƴƎέ ǘƘŜ ƭƛƴƪŀƎŜΦ   

Pathways linking contaminants in land and air include: 

evaporation from the soil followed by inhalation of 

contaminated air; migration from the soil into 

groundwater and ingestion of contaminated drinking 

water; direct dermal contact with contaminated soil.  

This guidance is concerned with the inhalation 

exposure pathway in relation to sources of 

contamination which are in the ground and are 

disturbed, or sources that have been removed from 

the ground as part of remediation or reclamation 

activity and are thus subject to evaporation. Where 

pathways exist that link historic ground 

contamination with the outdoor atmosphere without 

any remediation work or other physical disturbance 

to generate vapours (i.e. vapour intrusion into 

buildings), this is addressed through the 

contaminated land framework and is not covered in 

this document. Similarly, individuals engaged in 

activities working with soils or groundwater which 

contain VOCs will be covered by mechanisms linked 

to health and safety in the workplaceiii.   

Once released into the atmosphere, emissions 

disperse and dilute through vertical and horizontal 

mixing. The pathway for exposure to airborne 

pollutant(s) is primarily dependent on wind speed, 

direction, as well as temperature and the location of 

the receptoriv. The effectiveness of an exposure 

 
iii Health and Safety at Work etc. Act 1974 (legislation.gov.uk) 

pathway depends on distance from and orientation 

between source and receptor as well as the source.   

The presence of obstacles (such as buildings and 

barriers in between the source and receptor), 

meteorological factors (such as temperature, which 

may increase the rate of evaporation; and rainfall, 

which acts as a natural suppressant) may affect the 

dispersion pathway. For example, solid site security 

fences can increase concentrations in the lee of the 

structure, while reducing concentrations at receptors 

further away.   

2.4 SOURCES OF VOCS  
VOCs are ubiquitous in the environment, being 

widely used in construction and building products, 

household consumer products, released from 

electronic devices or incomplete fossil fuel 

combustion processes.  The presence of VOCs and 

iv In the case of solid particles, size/density will also be a factor     

Box 2.1 ς Sources of VOCs 

Some examples of individual and groups of VOCs 

associated with different sources are:  

¶ Short chain (C4-C7) alkanes - unburnt gasoline 

in exhaust 

¶ Long chain alkanes - diesel generator/exhaust 

¶ Alcohols - deodorant/perfume 

¶ Pinene/cymene/limonene - deodorant/food 

¶ Trichloroethene (TCE) - dry cleaning 

¶ Benzene - asphalt production 

¶ Toluene ς paints and solvents 

https://www.legislation.gov.uk/ukpga/1974/37/contents
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the associated health risks inside residential and 

public buildings are well reported.   

The IAQM has produced guidance on the assessment 

of indoor air quality7 and there are published World 

Health Organization guidelines available for some 

indoor air pollutants (WHO8,9) and specifically VOCs 

from Public Health England (PHE, now UK Health 

Security Agency, UKHSA)10).   

The sources of VOCs addressed by this guidance are 

those related to activities undertaken outdoors to 

remove soils and groundwater impacted by VOCs or 

other chemicals of concern, from within the ground 

or work to separate those substances from the soil or 

groundwater in situ, i.e. remediation or reclamation.   

Typical sources of VOC emissions to air on 

brownfield (and construction) sites include: 

¶ Soil: which may be contaminated with VOCs, 

such as gasoline, oil, or solvents. 

¶ Groundwater: when pumped to the surface for 

treatment, VOCs can be released. 

¶ Equipment and machinery: operation of pumps, 

diesel generators, excavators. 

¶ Underground infrastructure: legacy storage tanks 

and pipework. 

¶ Waste disposal: if stockpiles of excavated soil are 

not properly managed. 

¶ Soil vapour extraction: if the extracted vapours 

are not captured or properly treated. 

¶ Chemical oxidation: injecting oxidizing agents 

into the soil to break down VOCs can also release 

VOCs into the air if the oxidizing agents are not 

properly contained, or may generate new odours 

where previously there were none. 

¶ Breaching a clay layer, if the clay confines 

contaminated water; 

¶ Emissions from infilled ground: decomposing 

waste materials. 

Remediation activities that can generate emissions of 

VOCs and other compounds of concern include:  

¶ Degassing, dewatering and desludging of old 

gasholders; 

¶ Demolition and removal of buried, redundant 

underground infrastructure (tanks, pipework, 

foundations, drainage, conduits); 

¶ Excavation of contaminated soils and 

groundwater for off-site disposal; 

¶ Excavation of contaminated soils and 

groundwater for on-site treatment; 

¶ Mitigation: some foams/sprays are perfumed and 

emit VOCs/odours; water treatment that 

minimises point vapour sources. 

Remediation and enabling works often require 

physical excavation, handling, movement and storage 

of odorous materials on site: 

¶ Cut and fill to remove material that is unsuitable 

for sensitive uses, i.e. as surface capping in 

gardens, but can be reused elsewhere as fill 

material e.g. gasholder voids 

¶ Reduced level digs to bring the site to the 

required level, i.e. selectively choosing where to 

reduce site levels in order to target the removal 

of impacted soils 

¶ Landfill mining (selective material recovery) or 

reprofiling closed landfill sites for stabilisation; 

¶ Piling through treated material during the 

construction phase.  

Each time contaminated material is disturbed (e.g. 

transferring an excavated bucket to a dumper, 

emptying dumper to a stockpile, loading to lorries) 

there is the potential for VOCs and odour release. 

Some non-standard pathways include venting from 

drainage from discharge of contaminated water to 

foul sewer and wicking/chimney effects in buildings. 

If uncontrolled, these activities could be a source of 

vapours and odours as well as dust. The strategy for 

monitoring those potential emissions during the 

remediation process is the focus of this guidance. 

2.5 HEALTH IMPACTS 
Emissions to atmosphere of VOCs and other 

compounds, even if at a low level, during what can be 

lengthy (several months or years) remediation phases, 

can pose direct and indirect impacts on health.   
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The direct effects to human health from VOCs can 

occur over short term (acute) or long term (chronic) 

exposure through inhalation.   

The majority of VOCs are considered relatively safe if 

directly inhaled in trace (e.g. low parts per billion 

(ppb)) amounts11.  However, some do have direct 

health impacts either on the respiratory system (lung 

irritants) or are cancer-causing agents (carcinogens) 

even at low concentrations, and therefore VOCs 

must be considered carefully. Exposure to some 

compounds can cause headaches, irritate the eyes 

and temporary wheezing. Normally, when the source 

is removed, the person recovers.  Certain members of 

the population may be more vulnerable such as those 

with respiratory illnesses.  

There are many different VOCs present in ambient air 

but not all undergo comprehensive toxicological 

studies.  Where there is health information this may 

have been derived from only a small number of 

toxicological studies of the effects on animals or 

occupational exposure at high concentrations. This is 

only one element of the evidence of health effects 

required to establish both a causal relationship 

between exposure in air and a health endpoint, and a 

dose response relationship.  A precautionary 

approach is advised.   

VOCs also contribute to the formation of secondary 

pollutants such as ozone and fine particulate matter 

(PM2.5), each with associated effects on human health.  

In fact, the focus of control of VOCs in ambient air 

has historically been to avoid the formation of 

tropospheric ozone and photochemical smog, rather 

than direct effects on health.   

Indirect effects from exposure to VOCs can occur 

due to the presence of odours that may cause 

olfactory offence to communities in the vicinity. As a 

result ƻŦ ǘƘŜƛǊ ǾƻƭŀǘƛƭŜ ƴŀǘǳǊŜ ŀǘ άƴƻǊƳŀƭ ƛƴŘƻƻǊέ 

temperaturesv, many ς though not all ς VOCs have a 

characteristic odour, individually and when emitted 

as a group of compounds.  The response that an 

 
v Normal indoor atmospheric conditions of temperature and pressure 
refers to the range of conditions usually found in buildings occupied by 
people. Depending on the type of building and geographic location, this 
could be from 0 to 30 degrees Celsius and the pressure could be from sea 
level to the elevation of mountains. This is not to be confused with 

individual has to an odour is subjective and can 

trigger strong reactions at a range of concentrations 

due to different sensitivities.  The human nose has 

evolved to be able to detect chemicals at 

concentrations typically far below the threshold for 

toxicity.  Pleasant odours can provide enjoyment and 

prompt responses such as appetite. However, 

unpleasant odours can be useful indicators to protect 

us from harm such as the ingestion of rotten food i.e. 

odours can act as a warning system.   

The first reaction of local residents to a remediation 

site is often smelling an unfamiliar odour that raises 

concerns over its health effects.  The presence of low 

concentrations of odorous compounds can affect 

the health of those exposed, as psychosomatic 

symptoms can develop in the presence of a 

perceived health threat.  While such indirect effects 

are not considered an impact on human health in the 

Department for Environment, Food and Rural Affairs 

(Defra) (2012) EPA 1990 Part 2A Contaminated Land 

Statutory Guidance12, such stressors are an additional 

consideration when considering the suitability for use 

of a given area of land. Therefore, it can be 

considered as an adverse impact in the context of 

the management of land affected by contamination. 

Such impacts should be considered in any risk 

communication strategy which accompanies 

remediation activity. 

Odour annoyance can arise from repeated transient 

exposure; this is the case even if concentrations are 

only slightly above the odour detection threshold 

and can apply to pleasant as well as unpleasant 

odours.   

The different routes and means of assessing 

remediation site pollutants and odours on and off 

site are summarised in Figure 2.2. 

Standard Temperature and Pressure (STP).  From 
https://www.epa.gov/indoor-air-quality-iaq/technical-overview-volatile-
organic-compounds#overview  

https://www.epa.gov/indoor-air-quality-iaq/technical-overview-volatile-organic-compounds#overview
https://www.epa.gov/indoor-air-quality-iaq/technical-overview-volatile-organic-compounds#overview
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Box 2.2 ς Amenity and health risks 

It is important to understand the distinction 

between an odour that causes loss of amenity or 

annoyance, and the concentration in air of an 

odorous substance that represents a direct 

toxicological risk to health due to exposure of 

individual or a mixture of compounds associated 

with that odour. This difference can be 

understood by comparing odour detection 

thresholds with health-based concentration 

exposure criteria.  

A substance which can be detected, i.e. smelt, can 

constitute an odour but this is different to the 

concentration in air which is a nuisance or 

injurious to health. It is equally important to 

recognise that the absence of odours does not 

mean exposure may not be harmful, for example 

in the case of benzene, a carcinogen with health 

thresholds at levels below odour detection 

thresholds. 
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Figure 2.2 ς Assessment of on- and off-site effects of emissions to air from brownfield remediation 
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3. REGULATORY SETTING
This section gives a brief overview of the regulatory 

setting for this guidance, covering: 

¶ Links between land contamination and air 

quality/odour regulation and where there are 

gaps  

¶ Environmental Protection Act for controlling 

remediation activity and statutory nuisance  

¶ The local air quality management regime and air 

quality regulations 

¶ Planning (pre-commencement conditions, etc.) 

and permitting regimes 

¶ Other sources of guidance and technical 

supporting documents 

A list of the current (at the time of publication) 

regulations and websites is provided in Appendix C. 

Due to the changing nature of regulations, it is 

important to check for the latest updates online. 

3.1 UK ENVIRONMENTAL REGULATIONS 
Environmental legislation in the UK is primarily 

devolved to each of the four nations (England, 

Scotland, Wales, and Northern Ireland). This means 

that each can create their own laws. Although much 

environmental regulation is derived from EU and UK 

legislation, as time has progressed each nation has 

developed, and is developing, its own environmental 

policies and legislation to reflect national priorities.  

While the detail of regulations may be different, the 

fundamentals and principles (and often the 

assessment criteria applied) are essentially similar.  

One example is Occupational Exposure Limits (OELs), 

specifically Workplace Exposure Limits (WELs), which 

apply to Great Britain (England, Scotland, and Wales). 

Northern Ireland has its own regulations, but they are 

often harmonised with those of Great Britain, 

meaning that WELs are approved for use in Northern 

Ireland. 

3.2 ENVIRONMENTAL PROTECTION ACT 

1990 
This document focuses on the UK, where regulation 
exists to protect people from contaminated land and 
nuisance through the 1990 Environmental Protection 
Act (EPA 1990).   

3.2.1 Part 2A 

The contaminated land regime under Part 2A of the 

EPA 1990 is one of the main policy measures used to 

ŘŜŀƭ ǿƛǘƘ ǘƘŜ ¦YΩǎ ƛƴŘǳǎǘǊƛŀƭ ƭŜƎŀŎȅΦ Lǘ ǇǊƻǾƛŘŜǎ ŀ 

means of identifying and remediating land that poses 

a significant risk to health or the environment, where 

there is no alternative solution. 

Local authorities are required to proactively inspect 

land in their areas to identify and instigate 

remediation of those that pose a significant risk to 

health or the environment. In practice, this concerns 

land that is not being actively dealt with through the 

planning regime. 

The methods for remediation are well established 

and regulated through this regime and are typically 

overseen through planning by the local authority land 

contamination officer who will verify that treated 

soils are suitable for reuse.  In the UK, environmental 

regulators cover emissions from treatment activities 

covered by environmental permits, including mobile 

treatment plant. They are also non statutory 

consultees on remediation to the planning authority, 

but only in respect of the protection of the water 

environment. 

3.2.2 Part III 

Statutory nuisance is covered by Part III of the EPA 

1990 as smoke, fumes, gases, dust, smell and noise etc. 

emitted from a premises.  

For an odour to be defined as a statutory nuisance in 

the UK it must άǳƴǊŜŀǎƻƴŀōƭȅ ŀƴŘ ǎǳōǎǘŀƴǘƛŀƭƭȅ 

interfere with the use or enjoyment of a home or 
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other premises, or injure health or be likely to injure 

ƘŜŀƭǘƘέ (Defra, adapted from EPA 1990). 13 

A statutory nuisance includes 'any smell arising on an 

industrial, trade or business premises and being 

prejudicial to health or a nuisance'.   

¢ƘŜ !Ŏǘ ǎǘŀǘŜǎ ǘƘŀǘ Ψit shall be a defence to prove 

that the best practicable means were used to 

prevent, or to counteract the effects of, the 

nuisanceΩΦ  !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ƻŘƻǳǊǎ Ƴŀȅ ƴƻǘ 

constitute a statutory nuisance but can affect local 

amenity, as well as present either a perceived or 

indirect risk to human health, both of which can 

ŀŦŦŜŎǘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ ǿŜƭƭōŜƛƴƎΦ  

Local authorities have a duty to investigate 

complaints about potential statutory nuisance. 

Where the local authority is satisfied that a statutory 

nuisance exists or is likely to occur or reoccur, an 

abatement notice should be served (although there 

can be some exceptions). This notice should set out 

the requirements for the abatement of the nuisance 

or prohibiting or restricting its occurrence or 

recurrence.  The person served the abatement notice 

has 21 days to appeal. If they fail to comply with the 

requirements, they are guilty of an offence and can 

be fined.  

Where a local authority decides not to instigate legal 

proceedings in respect of a nuisance complaint, an 

individual may make a complaint direct to the 

ƳŀƎƛǎǘǊŀǘŜǎΩ ŎƻǳǊǘ ŀōƻǳǘ ƴǳƛǎŀƴŎŜΦ ¢Ƙƛǎ ƳƛƎƘǘ ǊŜǎǳƭǘ ƛƴ 

the court making an order prohibiting or restricting 

the activity generating the cause of that complaint.  

Whether seeking to avoid statutory or amenity 

nuisance, using best practicable means (BPM) to 

control emissions from a brownfield remediation 

project is the sensible approach.  How that may be 

defined is site-specific and relies on evidence from 

site assessments and showing good practice has been 

applied. To make a robust legal case, defendants will 

need to prove they have followed industry good 

practice and relevant guidance. The intention of this 

document is that it will be useful in that context. 

3.3 NATIONAL AIR QUALITY STANDARDS 
There are national air quality standards (NAQS) for 

atmospheric concentrations of one individual VOC 

compound, namely benzene was adopted into UK 

legislation from the EU Directive on Ambient Air 

Quality. In addition, a UK air quality objective for 

butadiene was introduced. These were brought in 

due to emissions from fuel vapours around petrol 

stations and unburnt fuel emissions from vehicles.  

These standards, expressed as annual mean 

concentrations not to be exceeded, have been 

transposed into national legislation.   

3.4 ENVIRONMENT ACT 1995 
Local authorities are responsible under the 

Environment Act 1995, for reviewing and assessing air 

quality with respect to the national air quality 

objectives (NAQOs). This regime, known as Local Air 

Quality Management (LAQM), initially addressed all 

regulated pollutants set out in the national air quality 

strategy (AQS) including benzene and 1,3-butadiene.  

Historically the latter were of concern around petrol 

stations and resulted in air quality management areas 

(AQMAs) being declared, although all such AQMAs 

have since been revoked.  In recent years, LAQM 

monitoring and assessment has focused on nitrogen 

Box 3.1 - Odour and nuisance 

Odours associated with remediation activities can 

come from a variety of substances and become 

present in the environment via a variety of 

activities. Legislation (the EPA 1990) exists to 

ǇǊŜǾŜƴǘ ƻŘƻǳǊǎ ƛƴǘŜǊŦŜǊƛƴƎ ǿƛǘƘ ŀƴ ƛƴŘƛǾƛŘǳŀƭΩǎ 

enjoyment of their property and to prevent 

exposures which may be "prejudicial to health".   

Both of these aspects (offsite amenity and health) 

should therefore be addressed by the remediation 

strategy and monitoring programme for a 

brownfield remediation or reclamation project, as 

well as occupational exposure. 
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dioxide (NO2) and to a lesser extent, inhalable 

airborne particulate matter (the fraction referred to 

as PM10) as these two pollutants were found most at 

risk of exceeding the objectives.    

The Air Quality (England) Regulations 2000 (2002 as 

amended), equivalent Regulations in Scotland and 

Wales, and 1997 Regulations in Northern Ireland, set 

pollutant targets which apply locally under the LAQM 

framework.  These cover benzene and 1,3-butadiene.   

However, NMVOCs are now mainly controlled under 

the National Emissions Ceilings Regulations at a 

national level, and subsequently are rarely considered 

by local authorities under LAQM or for planning 

decisions, unless they are regulated under the 

environmental permitting regime for industrial 

facilities.   

3.4.1 Environment Act 2021 

The Environment Act 2021 (EA2021) required the 

Secretary of State to set long term targets for fine 

particulate matter (the fraction referred to as PM2.5) 

by regulation; these regulations were adopted in 

2023.  At the time of writing, the guidance on how to 

assess PM2.5 in the planning system is yet to be 

provided by Defra however interim guidance has 

clarified that Applicants should provide evidence in 

their planning applications that they have identified 

key sources of air pollution within their schemes and 

taken appropriate action to minimise emissions of 

PM2.5 and its precursors as far as is reasonably 

practicablevi. Local authorities are not yet under a 

statutory obligation to review concentrations of 

PM2.5 in their area although they are encouraged to 

consider it in their LAQM reporting and review of 

planning applications. Some local authorities may 

adopt a position as part of a local air quality strategy, 

focusing on emissions reduction.   

As VOCs can contribute to concentrations of 

secondary PM2.5 which themselves may give rise to 

 
vi Interim guidance (October 2024): https://uk-
air.defra.gov.uk/pm25targets/planning  

health effects (see Chapter 2) it is important 

emissions are minimised on remediation sites.   

3.5 PLANNING 
Most brownfield remediation projects, particularly 

those of significant scale, will be subject to planning 

controls and must therefore have regard to the 

relevant national policy framework (e.g. in England, 

the NPPF; in Scotland NPF4, and in Wales, Planning 

Policy Wales 11th edition). Planning policy decisions 

must consider compliance with the NAQS, and the 

Limit Values (derived from EU legislation and retained 

following Brexit), and these tend to focus on the key 

LAQM pollutants NO2 and PM10.  

Paragraph 196 of the NPPF for England (2024) sets out 

that planning decisions should ensure that a site is 

suitable for its proposed use taking account of 

ground conditions and any risks arising from 

contamination. This includes risks arising from former 

activities and any proposals for mitigation including 

land remediation.  Paragraph 199 supports 

opportunities to improve air quality or mitigate 

impacts where necessary, however the focus is on 

the development being consistent with local air 

quality action plans, which focus on NO2 and PM10. 

Subsequently this is the focus of most environmental 

impact assessment (EIA) chapters for air quality.  

Planning conditions may be specified by the Local 

Planning Authority (LPA) to any grant of planning 

permission. These are used to enhance the quality of 

development and ensure adverse effects are 

mitigated.  Conditions for brownfield sites often set 

out specific obligations in relation to how the site 

https://uk-air.defra.gov.uk/pm25targets/planning
https://uk-air.defra.gov.uk/pm25targets/planning
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should be remediated, and the amenity of the local 

community (noise, dust, odour etc.) protected. 

Gaps exist in the explicit requirements and 

expectations of an air quality assessment for 

planning, and for air quality management /  

monitoring for a brownfield site.  This is exacerbated 

as different local authority departments will review 

ŘƛŦŦŜǊŜƴǘ ŀǎǇŜŎǘǎ ƻŦ ǘƘŜ ŘŜǾŜƭƻǇŜǊΩǎ ŀǇǇƭƛŎŀǘƛƻƴ ǿƛǘƘ 

specific pollutants and pathways in mind; the air 

quality assessment for planning will typically focus on 

the LAQM-regulated pollutants NO2 and PM10, with 

risks of dust and odour during construction captured 

under amenity but not direct or indirect health 

considerations; the contaminated land focuses on 

soil, groundwater and vapour risks.   

As a result, the potential for off-site health impacts 

of VOC exposure from this stage of the works are 

not fully captured either at planning stage, or 

approval of management plans through planning 

conditions.   

The following example is a planning condition which 

covers odour/nuisance but does not explicitly 

mention air quality/health effects during the 

remediation stage and so these may not be included 

by the contractor in their mitigation and monitoring 

programme:  

ά¢ƘŜ ŀǇǇǊƻǾŜŘ ǿƻǊƪǎ ǎƘŀƭƭ ƴƻǘ ŎƻƳƳŜƴŎŜ ǳƴǘƛƭ ŀ Ǉƭŀƴ 

for the management of emissions from the works 

such as noise, dust and odour has been submitted to, 

and approved in writing by the Local Planning 

Authority. (Reason: To ensure that the proposed 

construction work does not cause undue nuisance 

and disturbance to neighbouring properties)έΦ 

Limits may be placed on emissions from specific 

construction site activities. In response, the 

developer would be expected to present to the LPA 

an environmental management plan covering the 

work in question. This might typically refer to 

 
vii Environment Agency regulatory position. Treat small volumes of 
contaminated soil and groundwater (RPS 215) 

measures to control and measure dust and odour, 

NRMM emissions and noise and vibration. The work 

would not commence until the details of the plan 

had been agreed with the local planning authority 

(LPA). 

The control of odours is often required as part of the 

environmental planning permission or permit where 

required to perform a remediation activity and, 

where remediation trials are undertaken under an 

exemption such as that allowed by Regulatory 

Position Statement (RPS) 215vii, compliance with the 

RPS requires that odours are managed.   

Many schemes also have limits set on the working 

hours to reduce the impact of building work on 

people living in the vicinity. These working hour limits 

help to reduce the time when emissions and noise 

from site work may be generated but do not avoid 

the passive release of air pollutants from continuous 

sources such as open excavations and stockpiles.   

Box 3.2 ς Planning conditions 

A recent increase in community (and subsequently 

LPA) awareness of the emissions from remediation 

sites in London has led to the development of 

some more comprehensive odour management 

strategies that also consider these health risks.  For 

example, some local authorities now request an 

outline odour management plan in advance as a 

pre-commencement condition prior to 

ǊŜƳŜŘƛŀǘƛƴƎ ǘƘŜ ǎƛǘŜΦ  !ƴ ŀǇǇǊƻǇǊƛŀǘŜ ŘŜǾŜƭƻǇŜǊΩǎ 

response to this may be a risk assessment to 

identify sources on the site and an appropriate air 

quality monitoring strategy that includes long-

term boundary monitoring of individual VOC 

compounds in addition to the standard on-site 

checks against occupational health guidelines for 

short-term exposure.    
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Figure 2.2 in Chapter 2 illustrated the multi-factor air 

quality issues that need to be considered to protect 

both the amenity and health of local residents.  The 

IAQM considers it good practice for a remediation 

site application to include an assessment of both air 

quality and odour impacts in the planning submission, 

with appropriate planning conditions explicitly 

requiring an air quality and odour 

management/monitoring plan (AQOMP), which may 

be incorporated within a Construction Environmental 

Management Plan or similar.  This management plan 

should also include dust and particulate matter 

(outside the scope of this document). The AQOMP 

should be a pre-commencement requirement and 

approved in writing by the appropriate specialists in 

the local planning authority.  

3.6 ENVIRONMENTAL PERMITTING 
The Environmental Permitting (England and Wales) 

Regulations 2016 (as amended) (EPR) (and equivalent 

permitting regimes in Scotland and Northern Ireland), 

are covered by the Environment Agency (and 

equivalent organisations) for the most complex 

premises, with smaller or less polluting activities 

permitted by local authorities.  The regulations 

require a risk assessment of air emissions for all 

relevant industrial facilities, including point sources 

(stacks) and diffuse sources (areas, e.g. open tanks).   

An Environmental Permit for an odorous industry will 

typically contain the following condition: 

άоΦоΦм 9Ƴƛǎǎƛƻƴǎ ŦǊƻƳ ǘƘŜ ŀŎǘƛǾƛǘƛŜǎ ǎƘŀƭƭ ōŜ ŦǊŜŜ ŦǊƻƳ 

odour at levels likely to cause pollution outside the 

site, as perceived by an authorised officer of the 

Environment Agency, unless the operator has used 

appropriate measures, including, but not limited to, 

those specified in any approved odour management 

plan which identifies and minimises the risks of 

pollution from odour.έ 

A permit is also likely to contain emission limit values 

where there are point sources (exhaust or vent 

stacks) that emit pollutants to atmosphere, either for 

individual pollutants or total odour.   

3.6.1 Permitting guidance 

¢ƘŜ 9ƴǾƛǊƻƴƳŜƴǘ !ƎŜƴŎȅΩǎ Ǌƛǎƪ ŀǎǎŜǎǎƳŜƴǘ ƎǳƛŘŀƴŎŜ 

(2025)14 (which is also applied in Wales, Scotland and 

Northern Ireland) includes a range of ambient air 

assessment criteria (environmental assessment levels 

(EALs), see Chapter 5) for use in environmental 

permitting.  An operator is required to select and 

produce an assessment against the relevant criteria 

to determine whether their emissions to air are 

potentially significant and need further investigation 

and/or management.   

As regulators of industrial activities that can emit 

odorous compounds to atmosphere, the 

Environment Agency and Scottish Environmental 

Protection Agency (SEPA) publish guidance15, 16 to 

support applicants in their risk assessment of the 

permitted activity.  These documents provide useful 

advice on the management and assessment of odour, 

including the contents of an odour management plan.   

The Environment Agency also provides operators 

with guidance17 on ambient air monitoring techniques 

and standards, including VOCs and odours. 

3.7 TECHNICAL GUIDANCE 

3.7.1 Land contamination guidance 

¢ƘŜ ¦Y DƻǾŜǊƴƳŜƴǘΩǎ [/wa ƎǳƛŘŀƴŎŜ ŎƻƴǎƛŘŜǊǎ Ƙƻǿ 

risks from contaminated land can be managed 

through remediation to enhance health and 

wellbeing.  It mentions the importance of managing 

new land and groundwater pollution, and discusses 

the need for odour (and dust) control during the 

remediation stage but does not explicitly discuss air 

emissions.18 

3.7.2 IAQM guidance  

Environmental Protection UK (EPUK) and the Institute 

ƻŦ !ƛǊ vǳŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ όL!vaύ Ψ[ŀƴŘ-use 

Planning and Development Control: Planning for Air 

vǳŀƭƛǘȅΩ όнлмт, update due in 2026)19 provides an 

approach for air quality to be considered and 
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assessed in the planning and development control 

regime. It focuses on combustion emissions and 

provides screening criteria for deciding when further 

assessment is required and gives advice on how 

overall significance may be assessed using 

professional judgement. The assessment of emissions 

from vehicles is outside the scope of this document. 

IAQM guidance on the assessment of odour for 

planning (2018, update due in 2026)20 provides a 

framework for risk assessment of odours at the 

planning stage.  It is for intended for assessing odour 

for planning purposes and not environmental 

protection regulatory purposes permitting although 

it may be used for nuisance investigations.  It 

addresses the amenity aspects of odour rather than 

health impacts.  It is important that for a remediation 

project ς be that at planning stage or once on site ς 

monitoring and management plans cover amenity and 

nuisance as well as potential direct and indirect 

effects on human health, with appropriate 

monitoring and management developed and updated 

regularly during remediation. 

IAQM guidance on the assessment of dust from 

demolition and construction (2024)21 describes an 

approach to assessment, management and mitigation 

of emissions from dust generated from construction. 

This framework for a risk-based approach to the 

assessment of dust emissions from demolition and 

construction land development schemes is widely 

applied.  The guidance outlines options for mitigation 

ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƭŜǾŜƭ ƻŦ ΨŘǳǎǘ ǊƛǎƪΩ ƛŘŜƴǘƛŦƛŜŘΦ  ¢ƘŜǊŜ 

is accompanying IAQM (2018) guidance on air quality 

monitoring in the vicinity of demolition and 

construction sites, some of the principles of which 

also apply to odour (in particular, continuous 

monitoring, see Section 4.4).  

3.7.3 Defra guidance  

5ŜŦǊŀΩǎ [ƻŎŀƭ !ƛǊ vǳŀƭƛǘȅ aŀƴŀƎŜƳŜƴǘ ¢ŜŎƘƴƛŎŀƭ 

Guidance (2022) (LAQM.TG22)22 describes methods 

concerning treatment and interpretation of 

monitoring data in relation to the fulfilment of duties 

under the LAQM regime.  It is frequently applied by 

practitioners when undertaking air quality 

assessments and surveys for the purposes of 

supporting planning applications. 

5ŜŦǊŀΩǎ 5ƛŦŦǳǎƛƻƴ ¢ǳōŜǎ ŦƻǊ !ƳōƛŜƴǘ bh2 Monitoring: 

Practical Guidance (2008)23 is used in the absence of 

an international, European or UK standard method 

for diffusion tube monitoring of NO2.  It provides the 

basis for a common approach within the UK including 

good practice for site selection and data analysis, 

which is applicable to NO2 Palmes tubes as well as 

other types of passive monitoring techniques. 

In partnership with the British Standards Institution 

(BSI) Defra has developed PAS 4023:202424 which 

provides recommendations on selecting, deploying 

and controlling the quality of air quality sensor 

systems in outdoor ambient air. 
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4. DESIGNING A SURVEY 
This chapter describes the key aspects of good 

practice when designing an air quality (VOC and 

odour) monitoring strategy (or supporting 

management plan) for a brownfield remediation 

project including: 

¶ What, when, how, where and who to measure 

¶ Contaminants of interest, odour, wind data, 

activity data  

¶ Programming and timescales ς before, during, 

after 

¶ Range of different techniques (continuous, 

passive, subjective)  

¶ Choosing relevant locations ς source, boundary, 

receptor 

¶ Who does what ς contractor, consultant, 

regulator, consultation  

4.1 INTRODUCTION 
The measurement, management and mitigation of 

emissions during the remediation phase of 

brownfield sites is important to help developers and 

contractors keep concentrations of individual 

compounds and odours within acceptable levels for 

human health and nuisance.  On larger sites, or those 

with a longer remediation phase, it is important that a 

specific air quality (including dust and odour) 

management plan be produced to give the issue due 

prominence with the developer, regulator and local 

community.   

For a comprehensive and effective strategy, the 

developer and their contaminated land specialist(s) 

should collaborate with the air quality specialist(s) at 

an early stage e.g. when developing the remediation 

strategy and when preparing assessments for the 

planning application.  This should include a discussion 

of the pollution sources (e.g. ground investigation 

findings), the types and locations of activities that are 

likely to be undertaken during the remediation (or 

reclamation) stage, potential exposure routes for 

atmospheric pollutants such as VOCs that could lead 

to public exposure and the location of sensitive 

receptors.  

It should be clarified at the outset who is responsible 

for designing the survey, who will implement it, who 

will interpret the results and undertake quality 

control, who will communicate the survey findings 

and how often, to whom, and in what format.  

This section draws on the professional experience of 

the authors and other monitoring best practice from 

published sources e.g. Defra (2008) for NO2 diffusion 

tubes, Environment Agency online ambient air25 and 

permitting guidance, and IAQM guidance for odour 

(sniff testing); IAQM for construction dust; CL:AIRE 

for contaminated land26 as well as guidance from the 

United States (US) where several states have dealt 

with legacy industrial contamination.    

Box 4.1 ς Every survey is bespoke 

¢ƘŜǊŜ Ŏŀƴ ōŜ ƴƻ άƻƴŜ ǎƛȊŜ Ŧƛǘǎ ŀƭƭέ ŀƳōƛŜƴǘ ŀƛǊ 

monitoring survey for a remediation project on a 

brownfield site.  Each survey will be bespoke, 

based on local constraints, ground and wind 

conditions, duration and location of works, type 

of pollution sources and sensitivity of 

surrounding receptors.   

The plan should be to gather an appropriate 

quality and quantity of data that is proportionate 

to the risk, meets commitments for 

communication and reporting, and allows for 

continual review to ensure the survey remains 

relevant. The plan should describe in detail how 

emissions to ambient air will be monitored, as 

well as how impacts will be managed and 

mitigated during the works.   
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4.2 SURVEY SCOPE 
The aim of an air quality monitoring survey should be 

to obtain results that are: 

¶ Robust; 

¶ Representative; 

¶ Consistent; and 

¶ Accessible. 

When designing a survey, it is important to consider 

the purpose of the survey. Is it to: 

¶ Address a planning requirement?   

¶ Inform site management of emissions? 

¶ Undertake an impact assessment against specific 

criteria? 

¶ Alleviate concerns about amenity or health?   

All of the above are equally valid motivators for 

designing a robust and comprehensive survey that 

covers the locations and pollutants of concern. This 

may require different forms of monitoring, reporting 

and communication.  It is important that the survey is 

designed to be proportionate to the risk (including 

any perceived risks) but also that it allows for changes 

to be made in response to unexpected 

contamination over the course of the works.   

An effective survey may need to be multi-faceted: 

multiple locations, multiple parameters, multiple time 

periods.  It should encompass an appropriate range 

of: 

¶ Techniques ς e.g. active, passive, continuous, 

subjective; 

¶ Locations ς e.g. on site, boundary, off site 

(receptors and ground conditions); 

¶ Pollutants ς individual compounds (e.g. benzene, 

naphthalene, hydrogen sulphide); sub-groups of 

VOCs e.g. BTEX, PAHs; total VOCs (known as 

TVOCs); 

¶ Magnitudesviii ς ppm, mg/m3, ppb, ˃ g/m3; 

 
viii Units of air pollutants and/or assessment criteria are measured and/or 
expressed in parts per million or billion, or milligrams or micrograms per 
cubic metre.  Conversion between the two units requires information on 
ambient temperature, pressure and molecular weight of the pollutant.   

¶ Thresholds ς e.g. direct toxicity, acute and 

chronic, statutory nuisance; 

¶ Time periods ς hourly, daily, weekly, annual; 

¶ Timing ς planning, ground investigation, 

earthworks, construction. 

The survey should be designed by a suitably qualified 

professional, meaning someone who has experience 

in designing and managing ambient air quality surveys 

but who also has gained an understanding of the 

different sources of pollution from remediation sites 

through consultation with a contaminated land 

specialist to understand what and where pollutant 

sources are most likely to be, and with the 

developer/contractor to understand when those 

sources are most likely to be released.  

For benzene, 1 ppb = 3.2430 g˃/m3 at 20°C and 1013 mb (these are the 
reference conditions for reporting to the EU).  Several online converters 
are available for different pollutants and conditions.  

Box 4.2 ς What to consider in survey design 

When designing a survey consider: 

¶ Flexibility ς range of locations (with 

alternatives to cover changing activities and 

access, on and off site source influence), 

concentrations, exposure periods;    

¶ Calibration and maintenance ς who by, how, 

how often (what if replacement equipment is 

unavailable or site access is restricted?);  

¶ Quality control ς use of competent, 

accredited laboratories with standardised, 

transparent methods and analysis (e.g. UKAS, 

MCERTs); minimise data losses; regular data 

validation; 

¶ Bias and uncertainty ς acuity testing for 

odour; use of field (travel) blanks; duplicate or 

triplicate samples to understand accuracy and 

precision. 


















































































































