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SHONGWENI LANDFILL SITE - ENVIROSERV 

DUST FALL-OUT MONITORING PROGRAMME 

DUSTWATCH REPORT 52 

JANUARY 2026 

 

1 INTRODUCTION 
The results presented for compliance purposes have been time weighted to 30-days. 

 

The unit design and methodology are based on the ASTM D1739 standard. 

Additional information is available in the DustWatch manual. Please contact us to 

enquire about the latest version of the manual; chris@dustwatch.com 

 

The area used in the calculations is 0,022966 m2. Only the supplied white buckets should 

be used for the monitoring. 

 

The formulae for time weighting the results to 30 days when the period is not 

exactly 30 days is the fallout dust result in  

mg/m2/day X the number of days / by 30 days. 

 

 

http://www.dustwatch.com/
http://www.dustwatch.com/dustwatch-manual.pdf
mailto:chris@dustwatch.com
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Unit Number Area Description 
Limit 

(mg/m2/day) 
GPS Position 

North Monitor 

 

North - Opposite 

the main office 

block and weigh 

bridge 

 

29°49'27.90"S 

30°44'49.30"E 

South Monitor 

 

South -  

NEW (3 January 2022) 

29°49'37.2"S 

30°44'46.6"E 

-29.827007, 30.746274 

OLD 

29°49'36.50"S 

30°44'46.90"E 

East Monitor 

 

East 1200 

29°49'33.72"S 

 

30°44'59.21"E 

http://www.dustwatch.com/
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Unit Number Area Description 
Limit 

(mg/m2/day) 
GPS Position 

West Monitor 

 

West  

29°49'39.60"S 

30°44'59.80"E 

Table 1: Table showing unit GPS positions. 

 

 

 

 

Figure 1:  Map showing the location of the units.  The Google Earth KMZ file is available for 

download. 

http://www.dustwatch.com/
https://www.dropbox.com/scl/fi/x6fp4ld1m10pteaa0p0kq/Shongweni-18-April-2024.kmz?rlkey=db7hxy6ls3flhhyv6krt0iodl&dl=0
https://www.dropbox.com/scl/fi/x6fp4ld1m10pteaa0p0kq/Shongweni-18-April-2024.kmz?rlkey=db7hxy6ls3flhhyv6krt0iodl&dl=0
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2 GENERAL AND GENERIC DUST TERMINOLOGY 
Dust comes from many different sources.  Some, like the by-products of the combustion of 

fossil fuels, are man-made. 1  Others come from natural sources – like sea-spray blowing 

off the ocean, or dust blowing in from the desert. 1  Dust comprises inorganic matter, such 

as sand particles, as well as a large amount of organic matter, including pollen, spores, 

moulds, and viruses2.  These minute particles, ranging in size from around 100 micro 

metres (µm) to a few nano metres (nm)3, invade our airspace every day, a part of life that 

we aren’t even aware of, except when we dust the furniture! 1 

 

The different terminology used to describe dust can be quite confusing with different names 

being given for different size fractions of dust.  For the purpose of this report, fall-out or 

precipitant dust refers to any particle with an aerodynamic diameter less than 100_µm. 

 

Precipitant dust is broadly defined as particulate that ranges in size up to 100_µm in 

diameter.4  If the particles settle by gravity, then they are collected as dry deposition.  

Alternatively, if it rains, then the particles are collected as wet deposition.  Total precipitant 

dust is the sum of dry and wet deposition.  The course fraction precipitant dust, generated 

by mechanical disturbance or wind erosion, usually lands on the ground within a one-

kilometre radius 5 of the source, although with thermals and high wind speeds, dust of this 

size can be blown significantly further.6 Precipitant dust emitted from a stack can travel 

varying distances depending on the height of the stack above the ground, the size of the 

particles emitted and the topography of the area. 

 

Particles between 10 and 100_µm usually lose altitude because of gravity4.  These particles 

can be lifted by strong winds but when the wind stops lifting the particles up into the air, 

they begin to settle.  Smaller particles (less than 10_µm) are affected by thermals, 

turbulence and Brownian motion7 and will not necessarily settle all the way to ground level.  

These particles are nevertheless present in the atmosphere at all altitudes, and they also 

precipitate when climatic conditions are suitable.4    

 

For residents living near to significant precipitant dust sources, the precipitant dust is a 

concern both from an environmental and “quality of life” 5 point of view.5,8 

 

Dust particles less than 40_µm in size can be deposited in the nasal passage9 and this can 

contribute to allergies, sensitisations, and asthma. 10 

 

The chemical constituents of the precipitant dust can also be revealing, especially when the 

chemical composition is significantly different to the chemical composition of the soil in the 

area or when a trace element can be identified as coming from a dust source in the area. 

 

Precipitant dust is generally regarded as benign, although there are some exceptions.11  

The current trend from a health point of view is to monitor for smaller particulate matter 

(PM10) as is the case in South Africa, which prescribes ambient air quality standards for 

PM10.   

 

http://www.dustwatch.com/
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Each site is unique and the impact of the precipitant dust emanating from a mine or factory 

or other industrial concern, is dependent on many factors:   

 

• The type of mineral being processed and  

• The methods used. 5   

• The activity on the site, 

• The local meteorology, the 

• Topography. 5 and the  

• The zoning of the land surrounding the site, as shown in Table 1. 5  
 

Table 2: Classification of areas in terms of sensitivity to precipitant dust5 

 

High Sensitivity Medium Sensitivity Low Sensitivity 

Hospitals and clinics Schools Farms 

Retirement homes Residential areas 
Light and heavy 

industry 

Hi-tech industries Food retailers Outdoor storage 

Areas where 

painting is being 

done 

Greenhouses and 

nurseries 
 

Food processing Horticultural land  

 Offices  

 

The figure below shows particle sizes from 0 to 500 microns with the predominant particle 

size by volume being between 10 and 100 microns.  Some smaller particles below 10 

microns are also collected in the samples.   

http://www.dustwatch.com/
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Figure 2:  Generic particle size distribution obtained from a single-bucket fallout dust 
monitoring unit. 

 

 

http://www.dustwatch.com/
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3 GENERAL AND GENERIC FACTORS INFLUENCING ATMOSPHERIC 
DUST EMISSIONS 
The impact that climatic conditions have on the precipitant dust levels is important and the 

factors that could be considered are rainfall (drought), wind speed, and the time periods 

with little or no wind. 

 

“Depending on climate conditions and topography, fine particles may remain airborne for 

days or months and may be transported 1000 to 10 000 km or more from their source” 12. 

 

There is usually a heavier load of precipitant dust locally around the source, but this does 

not mean that the areas further away are not affected.13 

The interaction between wind and dust is very complicated6 and the norm is to assume that 

dust levels are higher when wind speeds are higher, but this is not always the case14 and 

high dust levels have also been found to correlate poorly with wind direction in certain 

situations14.  The wind direction also changes with altitude6, resulting in ground level dust 

being generated by wind from one direction, only for the wind at a higher altitude to blow 

the dust in a different direction.6  This is particularly relevant when the dust is being 

emitted from a stack, a very high stockpile or elevated conveyors.  Dust exiting tall 

buildings will also be distributed per the wind pattern around the building. 

The seasonal rainfall variation in different areas has a significant effect on the precipitant 

dust levels. 

 

In some studies, there have been no statistical seasonal variations noted in the precipitant 

dust amounts.15  

 

The sources of industrial precipitant dust are broadly categorised as either generated by 

processes or generated by open sources.4  Process-generated precipitant dust comes from 

industrial activities where the actual structure of the material is altered, such as a rock 

crushing operation.4 Open sources generate precipitant dust as a result of the wind or 

mechanical contact.  Examples of open source dust generation would be the movement of 

raw material, product, or waste, related to industrial activities.  Some non-industrial 

sources include unpaved parking lots and roads, highways, “heavy construction activities”4 

and “agricultural tilling”4. 

 

Fugitive dust sources can be process or open source generated, but excludes dust emitted 

from stacks.  Dust emitted from stacks is usually constant all year round with wind and 

rainfall not affecting the amount of dust emitted from the stack. 

 

There are a wide variety of generic possible fugitive dust sources, namely: 

 

• ploughing on farmlands,  

• dust blown from recently ploughed fields,  

• traffic on dirt roads,  

• blasting at opencast mine operations,  

• dust emitted from process buildings (excluding stacks),  

• dust blown from stockpiles of raw and finished materials,  

• crushing operations, and 

• transportation of raw materials and products by rail or road. 

• contractors working on site. 

 

http://www.dustwatch.com/
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The largest proportion of dust particles generated from surface mining activities is greater 

than 30_µm and these will normally deposit within 100m of the source.5 This does not 

include the dust emitted from kiln stacks and other heated processes as the dust emitted 

from these processes can contain a large proportion of particles less than 10_µm.  The heat 

and exit velocity from stacks makes the dust more likely to travel further from the source. 

 

The smaller the particles the further they can potentially travel.5 

Large dust storms in arid areas can lift dust particles more than five kilometres up into the 

atmosphere and the dust can be “transported thousands of kilometres.”12  

The deposition of particles can take place by three dominant routes: wet deposition, dry 

deposition, and occult deposition.13  Wet deposition includes rain and snow precipitation.13  

Occult deposition is the deposition that occurs during mist and fog conditions.13 

 

There is an interaction between dry deposition and wet deposition in that wet deposition 

often removes previously deposited dry precipitant dust on exposed surfaces.13  If the 

rainfall is very light then it may not be able to wash away the dry deposited material on 

surfaces and the content of the wet deposition may be added to the exposed surface when 

the rain stops.13 

 

Dry deposition is a slow process compared to wet deposition, but dry deposition occurs 

almost continuously.13, 12 

 

Precipitant dust can be measured as wet deposition, dry deposition, or as total deposition 

(wet + dry).  It is sometimes difficult to separate the wet and dry deposition from each 

other because occult deposition is halfway between wet and dry deposition.  The monitoring 

of total precipitant dust is relevant as it provides an indication of the pollution amount from 

the atmosphere. 16 

 

Only insoluble precipitant dust measurements have been considered in this report.  Both 

wet and dry depositions have been reported on in this report as one figure. 

The atmosphere is continuously being gleaned of its dust load through the different 

deposition mechanisms described. 17   

 

As a general criterion, generated dust from a source like a factory, plant, or mine rises into 

the air due to thermal action, wind velocity or by other means.  Depending on the 

particulate size and wind velocity, the dust begins to fall out as soon as the immediate 

thermal or other effects that lifted the dust are dissipated.  This dust source is added to 

that already in the air and thus it is vital to be able to quantify the latter as well as the 

former. 

 

While many factors affect the precipitation rate, the main factors are related to wind 

velocity, air humidity, particulate size and dynamic shape, and prevailing groundcover, in 

addition to the density of the particle. 

http://www.dustwatch.com/


Confidential Confidential Confidential 

www.DustWatch.com – Doc Number:  0226241216  Date:  24-Feb-26  Page: 9 of 23 

4 SAMPLING METHODS FOR DUST FALL-OUT 
Many sampling methods can be used to quantify fugitive dust concentrations. 

The present accepted method in South Africa to establish precipitant dust levels is the 

ASTM (American Standard Test Method) D-1739 of 1970 “Standard Method for Collection 

and Analysis for Dust Fall (Settleable particulates)” 18. 

The ASTM Standard prescribes a single bucket method with no wind shield. 

 

While single open buckets partly filled with a capture medium as prescribed by the ASTM 

standard will accumulate all precipitating dust, this does not establish precipitant dust 

emanating from a given direction unless the bucket is closed to any dust from other 

directions19.  The single bucket precipitant dust collection method18 “is a crude and non-

specific test method, but it is useful in the study of long term trends.”18  

 

5 METHODOLOGY FOR DUST FALL-OUT MONITORING 
 

The methodology below has been designed to ensure that accurate dust fall-out results are 

obtained. 

 

This methodology is based on the ASTM standard 1970 and the DustWatch manual. 

5.1 Sampling Period and frequency of bucket changes 
 

The monitoring is virtually continuous with only minutes per year constituting down time 

while samples are changed, the results do represent a continuous sampling method, which 

has proved to be reliable and repeatable, year after year.   

 

With systems of this nature, the chance of missing an environmental event is extremely low 

and very often, abnormal results will necessitate investigating the occurrence of an 

abnormal event. 

5.2 Bucket Preparation 
 

The bucket lip should be located two metres above the ground to prevent thermal 

interference with the precipitation phenomenon as well as the height to which 

particulate can be lifted with a wind of 3.0 m/s. 
 

The buckets are partly filled with distilled water (or purified water), to which a biocide is 

added to prevent the growth of algae.   This catch media then catches and retains any 

precipitant reporting into the unit opening. 

 

Detailed Procedure: Clean the buckets well, making sure that no dust or particulate 

remains in the buckets.  Rinse out with a little water, discarding this rinse water.  

Partially fill with water, allowing for the expected rate of evaporation appropriate to 

the expected rate of sampling.  Add an amount of 5 ml to 10 ml of bleach or 

proprietary product to each bucket as an algaecide, depending on how full the buckets 

will be kept.  Top-up water does not have to be similarly dosed with bleach.  Seal the 

buckets with the lids, adding labels to the bucket lids.  For 1-week sampling, the 

hypochlorite may be omitted in winter but may be required during summer.   

http://www.dustwatch.com/
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Transport buckets to site. 

 

Precautions and Tips for Bucket Preparation 

Transport buckets upright to prevent partial spillage.  Add a strip of masking tape to 

each bucket lid to allow for swap-over bucket marking.  Mark each bucket with the 

fallout dust monitoring unit number/name and bucket – i.e. Stockpile Unit.  While 

often used, copper sulphate solution is not recommended as an algaecide as any salt 

in the air or precipitant will result in mass addition to the sample that is to be 

avoided.  The presence of copper compounds affect MicroScan results as well as 

preventing elemental analysis accuracy. 

 

A detailed procedure for testing the water quality used in the buckets is available in the 

DustWatch manual.   

5.3 Bucket Field Collection 
 

Any notes should be made in the field book before proceeding to the next monitoring unit. 

 

Precautions and Tips for Bucket Field Collection 

 

Transport buckets upright to prevent spillage. 

 

The marked lids can be re-labelled when the buckets are used again by replacing the 

masking tape. 

 

http://www.dustwatch.com/


Confidential Confidential Confidential 

www.DustWatch.com – Doc Number:  0226241216  Date:  24-Feb-26  Page: 11 of 23 

5.4 Filtering Procedure 
 

The clean Buchner funnel assemblies should be fitted with the preweighed and marked filter 

papers, making sure that the unit is located to prevent by-pass leakage around the 

filter. 

 

The contents of one bucket must be loaded into each funnel after +1mm discard solids are 

strained out and the vacuum pump started. 

 

Filters numbers must be entered against the designation of the collected bucket on the 

assessment form. 

 

Enter all relevant information on the assessment form. 

 

On completion of the filtering process, remove the filters, place these in the petri dishes, 

and allow these to dry slowly without any artificial heat. 

 

The filter + solids must be weighed once the filters have been desiccated.  The stage at 

which full desiccation has been achieved is defined under Weighing Procedure. 

 

The filter mass must be noted on the assessment form. 

 

The filter material used has a pore size of ±10µm.  As particulate accumulates on the filter, 

the collection of finer particles, PM10 and PM2.5 are achieved.  The media weave permits 

capture of 1-2µm particulate and thus the actual collection guarantee is a lot better than 

10µm.  With the physical dermal layering of the high mass samples, dermal filtration is 

achieved. 

 

The filter material is made by Schleicher & Schuell and is part of their range of wet strength 

(ashless) filter papers.  Filter size is 47 mm.  Ashless grades of filter are selected to enable 

quantitative analysis of a chemical nature to be undertaken.  This analysis can be used to 

search for elemental tracers, which may indicate the dust source.   

 

To assess the results, the collected dust is filtered through a sub-micronic preweighed filter 

using a vacuum Buchner filter arrangement.  Once the wet filtrate has been desiccated by 

evaporation of any retained moisture, the filter is reweighed to ascertain the collected 

mass.  (Insoluble particulate) 

 

Precautions and Tips for Filtering Procedure 

 

Filters should be permitted to dry without the petri slide covers fitted. 

 

If dried over a light box or under a lamp, curling up of the filter may be noted.  This is not 

serious, but every effort must be made to prevent loss of any dust from the filter. 

 

Filters should be kept for any future analysis if this is required.  All similar position samples 

are put together into composite samples to recover petri dishes.  With this operation, 

all North samples will be one sample and all the other directions similarly treated. 

 

If solubles are not required, all the water from the Buchner jars can be discarded. 

 

http://www.dustwatch.com/
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5.5 Filter Drying and Weighing Procedures 
 

Each filter must be placed in its own petri; the petri dishes should also be marked with the 

filter number and if preferred, the monitoring unit name and the bucket number. 

 

The accuracy required of gravimetric sampling techniques is not required for this 

assessment although every effort must be made to achieve good consistent readings.  

We suggest an adherence to the above procedure for continuous acceptable results. 

 

It is imperative not to lose any loose or flaked dust when handling and weighing each filter 

and thus conditions within the weighing room should be stable with no stray air 

drafts. 

 

The scale used for the weighing of the filters has a valid calibration certificate.  See the 

appendix for more information. 

 

6 COMMENTS ON THE RESULTS 
Precipitant dust levels have been used as a continuous improvement indicator for 

mining and industrial concerns in South Africa.  The regular reports on the precipitant 

dust levels not only quantify their precipitant dust levels for the period in question, but 

the reports also maintain awareness with regard to dust sources, and as such enable 

the fugitive dust sources to be identified. 

 

The fall-out dust standards from National Dust Control Regulations, 2013. 

 

Restriction 

Areas 

Dustfall rate (D) 

(mg/m2/day) – 

averaged over 30 

days. 

Permitted frequency of 

exceeding dust fall rate 

Residential area D < 600 
Two within a year, not sequential 

months. 

Non-residential 

area 
D < 1200 

Two within a year, not sequential 

months. 

Table 3:  Acceptable Dust Fall Rates – National Dust Control Regulations, 2013. 

http://www.dustwatch.com/
http://www.dustwatch.com/dcr.pdf
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The results have been time weighted to 30-days. 

 

• North Unit (SUMMARY) yielded 218 mg/m2/day in this period. 

 

• South Unit (SUMMARY) yielded 28 mg/m2/day in this period.  The result is very 

low and is the lowest obtained in the last 12 months.  Well-done to those 

responsible. 

 

• East Unit (SUMMARY) yielded 181 mg/m2/day in this period. 

 

• West Unit (SUMMARY) yielded 141 mg/m2/day in this period. 

 

All units are compliant for the period. 

 

The compliance table for 2026 is shown below. 

 

Unit name 

Residential 

or Non-

residential 

Area 

Applicable Compliance - 

Dustfall rate (D) 

(mg/m2/day) – averaged 

over 30 days. 

Non-compliant or compliant for 

this calendar year.  Two within 

a year, not sequential months. 

* 

North Unit 

(SUMMARY)  

(Non-

residential) 
D < 1200 

Compliant in this period.  

Compliant for the year.  No 

exceedance. 

South Unit 

(SUMMARY)  

(Non-

residential) 
D < 1200 

Compliant in this period.  

Compliant for the year.  No 

exceedance. 

East Unit 

(SUMMARY)  

(Non-

residential) 
D < 1200  

Compliant in this period.  

Compliant for the year.  No 

exceedance. 

West Unit 

(SUMMARY) 

(Non-

residential) 
D < 1200 

Compliant in this period.  

Compliant for the year.  No 

exceedance. 

Table 4:  Compliance Table 2026 
* The compliance level is based on the ASTM D1739 method and the dust control regulations. 

 

 

 

 

 

Gerry F. Kuhn (FMVS, 
MSAIOH, Grad SE) 

 

Chris Loans 

(BSc Chemical 
Engineer, pr eng) 

Cape Town, Doc Number:  0226241216: Date:  24-Feb-26 
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Appendix:  MeteoBlue Weather - Weather Information - Weather – 29.83°S 30.75°E  
January 2026 

 

http://www.dustwatch.com/
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7 APPENDIX: SCALE CALIBRATION CERTIFICATE 
 

www.dustwatch.com/calibration-certificate.jpg  

 
 

http://www.dustwatch.com/
http://www.dustwatch.com/calibration-certificate.jpg
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Appendix – Ligno Sulphate Information – Chryso Eco Dust 200D 
 
DustWatch can provide quotations for this product if required and provide advice on 

optimized application for different area requirements.  Gravel Roads, Haul Roads, 

Unpaved open areas, Stockpiles and Berms.  On site advice is available for site specific 

requirements and optimization. 

 

The application spreadsheet is available here if required. 

 

 
 

 
 

http://www.dustwatch.com/
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