
A Short Brief on Carcinogenic Silica Dust 

Summary 

Ultra-fine silica dust particles at a size of 10 m or less (known as PM10 particles) are 

absorbed by the lining of the lungs and, as a consequence, silica dust has been classified as a 

grade 1 carcinogen.  The World Health Organisation 24 hour limit for exposure to PM10 

particles of carcinogenic silica dust is 50 g/m3 and HSE’s limit is 100 g/m3. 

 

HQPL’s consultants (ACS Testing Limited) report dated 29 November 2018 have confirmed 

that the Freeth Farm sand represents the finest sand classification where around 3% of the 

sand by weight passes through a 63m sieve.  If all the fine particles were 63m in diameter, 

this would mean that a 1kg sample of sand would contain up to 30g of fines which would 

equate to around 70 million fine particles for every kilogram of sand.  

However, the Freeth Farm sand contains sand particles much finer than 63m, as has 

previously been confirmed by light microscopy. Consequently, a detailed measurement of the 

actual particle sizes has recently been carried out by Lawson Scientific Limited using a laser 

based Particle Size Analyser.  The analysis of 2 separate samples taken close to the Phase 5 

excavation area showed that 13% of the particles (Sample 1) and 38% (Sample 2) were below 

9.817 m.  This means that the number of PM10 particles per kilogram is over 103 billion 

(Sample 1) and over 264 billion (Sample 2). 

 

The results from a study of airborne respirable silica near a sand and gravel facility in central 

California show that PM10 particles were measured at concentrations of 60.6 g/m3 at a 

distance of 22m and 62.4 g/m3 at 62m.  

 

HQPL’s dust mitigation strategy for the extraction of 307,200 te of ultra-fine sand containing 

billions of PM10 particles per kilogram relies on a 35m buffer zone; 4m high x 19m wide 

bunds and the sand remaining damp at all times.  HQPL also have an option to deploy a water 

bowser under dry conditions at the discretion of the site manager.   

This is wholly inadequate.  The surface layers of the ultra-fine sand will dry out in less than 

15 minutes; PM10 particles will lift from the surface in light winds; are invisible to the naked 

eye and will only be reliably detected by continuous dust monitoring. 

A buffer zone of 35m is not in line with the normal UK planning authority practice (100m); 

does not meet the DoE planning guidance (100m); does not meet the Institute of Air Quality 

Management (IAQM) guidance (100m); and, in the absence of any continuous dust 

monitoring, is inadequate to keep levels of PM10 particles to within acceptable 24 hour 

health limits. 

It is strongly recommended that a sensible buffer zone of at least 100m in line with UK 

norms together with continuous dust monitoring (which can be achieved using inexpensive 

equipment) be included as part of the planning conditions for HQPL’s sand extraction 

proposal in order to provide appropriate environmental protection for local residents. 

 



Background 

 

The present proposal involves a buffer zone of 35m and the construction and removal of 

noise attenuation bunds that are 4m high and 19m wide and starting 26m from the Freeth 

Farm Cottage property boundaries.  The 4m x 19m bunds will require 27,000 te of sandy 

topsoil to be piled up and then removed using the long reach Volvo excavating shovel shown 

below.  

 

 
 

The proposal involves the extraction of 307,200 te of very fine silica sand over a 4-5 year 

period using the Volvo excavators and loading shovels shown below. 

 

 
 

HPQL’s submissions admit the potential for dust formation during top soil removal and bund 

formation and states that:  

“there are receptors to the west which would be within 200m of these potentially 

dusty operations, particularly bund formation.  Freeth Farm Cottages in particular 

have the potential to be affected when the wind is blowing from the north, east and 

south (depending on the stage of bund construction).”  

HQPL’s argument that a reduced level of environmental protection should be allowed based 

on the argument that an increased buffer zone would render the proposed development 

commercially non-viable has been exposed as a misrepresentation of the true position. 

By itself, silica dust is not toxic. The health risk arises when silica particles are small enough 

to get into the deepest parts of the lungs, especially the alveoli where inhaled air passes into 

the bloodstream. Chronic or long-term exposure to fine silica particles can lead to lung 

inflammation and produce a severe lung disease known as silicosis.  This has prompted 

government and international health agencies to declare silica to be a human carcinogen 

(IARC, 2012; NTP, 2011; Steenland, 2014). 



The Health and Safety Executive (HSE) advice on is that the daily amounts of silica needed 

to cause adverse health effects are small (0.1 mg/m3 or 100 g/m3, see Annex 2), as shown in 

the picture below, taken from a HSE publication, with acknowledgements to HSE.  The 

recommended World Health Organisation limit is 50 g/m3 over a 24 hour period. 

 

A representative sample of the Freeth Farm sand has been examined under a microscope to 

determine the distribution of sand particle sizes, as shown below. 
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The Freeth Farm silica sand has also been investigated by HQPL’s consultants ACS Testing 

Limited.  Their evaluation dated 29 November 2018 states that “We have estimated the likely 

average grading in accordance with the ISO 656 sieve apertures” as a “0/2mm FP Cat f3 fine 

concreting sand”. 
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The 0/2mm FP Cat f3 classification is the finest sand classification that means that up to 3% 

of the content by weight will pass through a 63m sieve, as shown below.   

Line Particle size fractions d/D Fines content Category 

 mm % m/m  

1 0/2 to 0/5 ≤ 3 f3 

2 0/2 to 0/5 ≤ 16 f16 

3 0/2 to 0/5 > 16 Fdeclared 

4 2/4 to 32/63 ≤ 0.5 f0.5 

5 2/4 to 32/63 ≤ 1 f1 

6 2/4 to 32/63 ≤ 2 f2 

7 2/4 to 32/63 ≤ 3 f3 

8 2/4 to 32/63 ≤ 4 f4 

9 2/4 to 32/63 > 4 Fdeclared 
Note: For special areas of application, the particle size fraction/grade of delivered 

particles 1/3 mm in category f0.5, f1 or f3 may be used. 

If it assumed that the largest particles are all 63m, this would mean that each spherical 

particle would weigh around 0.433 x 10-6 g, so that a 1kg sample of sand would contain up to 

30g of fines which would equate to around 70 million fine particles for every kilogram of 

sand.  

To put this into perspective, the diameter of a human hair is around 50-70 m and fine beach 

sand has a typical diameter of around 90 m.  Pollen grains have a diameter of around 10 m 

(see blue balls below) and PM2.5 particles have a diameter of 2.5 m as shown by the very 

tiny red dots superimposed onto the blue pollen balls below.  These PM2.5  and PM10 

particles are so fine that they weigh almost nothing, are invisible to the naked eye and are 

dangerous as they are blown about even in light winds and absorbed by the lining of the lungs 

if breathed in.  

 



The actual particle size distributions for 2 samples taken from close to Phase 5 have been 

analysed by Lawson Scientific Limited using a Beckman Coulter Particle Size Analyser on 

27 May 2021.  The full details are given in Annex 2.  

The results below show that the maximum particle size for Sample 1 was 948 m (1mm) 

with 4.3% of the particles being 2.5 m or less (known as PM2.5 particles) and 13% of the 

particles being 10 m or less (known as PM10 particles).  For Sample 2 the maximum 

particle size was 340 m (0.3mm) with 11% of the particles being PM2.5 and 38% of the 

particles being PM10. 

 Percentage of 

Particles less 

than 2.5 m 

(PM2.5) 

Percentage of 

Particles less 

than 10 m 

(PM10) 

 

PM10 particles 

per kilogram 

 

Maximum 

Particle Size 

Sample 1 4.3% 13% 103,000,000,000 948 m 

Sample 2 11% 38% 264,000,000,000 340 m 

Sample 1 would have over 103 billion PM10 particles per kilogram.   

Sample 2 would have over 264 billion PM10 particles per kilogram.   

The results from a study of airborne respirable silica near a sand and gravel facility in central 

California (Environ Sci Technol., December 2002 by Shiraki & Holmen) show that PM10 

samples were measured as 60.6 g/m3 at a distance of 22m and 62.4 g/m3 at 62m. The 

World Health Organisation 24 hour limit on PM10 particles is 50 g/m3. 

The 27,000 te of sandy top-soil needed to build the 4m high x 19m wide noise attenuation 

bunds will contain trillions of ultra-fine particles that will form the basis of a significant 

carcinogenic health risk due to their close proximity (42m) from the occupied Freeth Farm 

Cottage buildings during the 24 weeks when the bunds are being constructed and removed.   

Similarly, the extraction of 307,200 te of ultra-fine sand over a 4-5 year period will also 

many trillions of ultra-fine particles that are invisible to the naked eye and can be transported 

long distances in dry light wind conditions. This is why an increased buffer zone is essential 

to provide adequate environmental protection. 

The Department of the Environment Planning Guide, Section 5.3 states that: 

“Residents living in proximity to quarries can potentially be affected by dust up to 0.5km 

from the source, although continual or severe concerns about dust are most likely to be 

experienced within about 100m of the dust source.  The main potential impacts of dust 

are visual impacts, coating/soiling of property (including housing, washing and cars), 

coating of vegetation, contamination of soils, water pollution, change in plant species 

composition, loss of sensitive plant species, increased inputs of mineral nutrients and 

altered pH balances.  Respirable particles, i.e. those less than 10 micrometres (10μm) in 

diameter, have the potential to cause effects on human health, depending on exposure 

levels”. 



The Institute of Air Quality Management (IAQM) Guidance on Mineral Dust states that:  

“Smaller dust particles remain airborne for longer, dispersing widely and depositing 

more slowly over a wider area. Large dust particles (greater than 30 μm), which make up 

the greatest proportion of dust emitted from mineral workings, will largely deposit within 

100m of sources. Intermediate-sized particles (10–30 μm) are likely to travel up to 200–

500m. Smaller particles (less than 10μm) which make up a small proportion of the dust 

emitted from most mineral workings, are only deposited slowly but may travel 1000m or 

more” 

 

The IAQM guidance for Mineral Dust considers the effects of 10m particles (PM10) as a 

function of distance from quarry operations as shown below: 

 
 

The best practice exclusion zones adopted by various planning authorities to keep noise and 

dust levels to within statutory limits are shown below:  

Planning Authority Exclusion Zone or Stand-off Distance 

Buckinghamshire 200m (or 100m with a 5m bund) 

Durham 250m 

Hampshire 250m 

Lancashire 100m 

Somerset 200m 

West Dorset 100-250m 

Wales 100m 

In relation to quarry dust, the Department of Environment issued a detailed technical report 

on buffer zones in 1995 which states: 

“The DoE study concluded that severe or persistent concerns about dust are most 

likely to be experienced near to significant dust sources (generally within 100m).  In 

practice, standoff distances are often incorporated into local planning policy, with 

distances of 250-500 metres typically adopted” 



The Control of Substances Hazardous to Health Regulations 2002 (COSHH), as amended, 

requires a formal risk assessment to be carried out to control exposure to respirable 

crystalline silica (RCS). 

 

Rather than carry out a formal risk assessment as required under the COSSH regulations, 

HQPL have simply claimed that there is always a dust risk to local residents during farming 

activities such as ploughing. 

However, ploughing does not often penetrate the top soil layers into the sand deposits below 

and ploughing only usually occurs around twice a year.  That is in the Winter months before 

planting, usually 1-2 days and again in late Autumn after harvesting.  The ploughing takes 

place generally at distances much greater than 16m from Freeth Farm Cottages.  In addition, 

although the topsoil is sandy the ground is invariably wet in late Autumn and Winter, so the 

dust risk from ploughing is minimal and not at all similar to heaping and removing 27,000 te 

of sandy top soil at 16m from the Freeth Farm Cottages property boundaries over a 24 week 

period during Phases 5, 6 and 7. 

HQPL’s dust mitigation strategy for the main sand extraction activities is that the sand will 

remain permanently wet which will reduce any dust and they have the option of deploying a 

water bowser at the discretion of the site manager under dry conditions, with no continuous 

dust monitoring being proposed. 

Since the fine dust particles are invisible to the naked eye and the surface layers will dry out 

in around 15 minutes, any light winds will lead to a dust lift that is invisible to the operators 

who will have a vested interest to keep working.  With no sensible buffer zone or continuous 

dust monitoring in place, local residents are clearly at risk. 

Continuous dust monitoring equipment such as the one shown below are inexpensive and 

easy to use and are routinely used in Wiltshire for air quality particle monitoring in AQMAs 

and should be imposed as a planning condition to provide adequate environmental protection.  

 

 

  



Annex 1 

 

HSE Guidance on Carcinogenic Silica Dust Exposure 

 

(0.1 mg/m3 or 100 g/m3) 

 

 

 

 
 

 

  



Annex 2 

 

 
 

 

 



 
 

 

 

 

 



 
 

 

 

 

 



 
 

 

 

 

 



 


