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Challenges posed by first questions 

There are many questions posed by industry and practitioners alike 
on the implementation and interpretation of the new dust regulations:  

•  Are prints of the method ASTM D 1739 of 1970, described in the 
regulation, legally available?  
Not readily.  Standard no longer available from ASTM. Scans of 
1970 standard available informally in RSA. 

•  What equivalent method is approved by any international 
recognized body?   
None of which I am aware, for either 2970 or 1998 version, or 
even between the who versions. This in itself is a problem.  No 
country than South Africa has adopted the monitoring method as a 
basis for a national air quality standard. 



Challenges – first questions 
continued 

•  Has DEA accepted any alternative method?  No. 
•  Industry has collected records over many years in some 

cases using the four bucket system for dust monitoring. Is this 
still of value or must it be discarded? 
Equivalency of the four bucket system has not been 
demonstrated to my knowledge. There are two challenges:  
a) the aerodynamic capture efficiency is changed by the lid; 
b) the configuration of the lid over the four buckets results in 
the exposed area of the bucket being less than the cross 
section of a bucket for most of the time è lower collection 
area è reduced efficiency 



Challenges – first questions 
continued 

•  How suitable is dust fall monitoring data for use in air quality 
modeling studies? 

•  As useful as any other monitoring data; monitoring data are 
needed to validate model predictions.  

•  Note that modelling the emissions factors from aeolian dust 
from mine tailings is notoriously difficult, due to multiple poorly 
quantified parameters – crusting by moisture, chemical and 
biological agents, surface roughness, variability across a 
dump of surface moisture, topography, surface wind speed 
profiles.  



All questions answered 

End of talk 
However… 



 
SeaWiFS, NASA Goddard 
Space Flight Center, and 
ORBIMAGE. 
The Sea-viewing Wide field-of-
view Sensor (SeaWiFS) 

 

“Desert Storm”  
(African version) 
Wind-blown dust as a 
large scale aerosol 
source in  
southern Africa.  
Namibia, 6 June 2000 
 



Johannesburg: 
Dust from mine dumps in early 

1960s  

Annegarn et al.   Highveld Diurnal AQ Charaterisation 7 



Source: www.enviroment.co.za 
 

Dust erosion from gold mine 
tailings – circa 2005 - West Rand, 

Johannesburg 
 



Rand Leases dump close to 
Meadowlands 

Rand Leases 
dump 

Meadowlands 

Moroeroe Primary 
School 







Posing the problem 
§  Is dustfall a nuisance? 
§  Is dustfall a health hazard? 

§  Is dustfall an atmospheric quality parameter worth monitoring and 
regulating? 

§ What methods are available for measuring dustfall? 

§  Are there standard methods available for measuring dustfall? 
§  How did these standards evolve? On what are they based? 

§  Are the dustfall standards appropriate to protect environmental 
rights?  

§ What are the optimal intervals for measuring dustfall? 

§ What control measures are available to mitigate dust generation? 
§ What sanctions are applicable if dustfall standards are exceeded? 



Are these the right questions? 

•  Who is asking? 
•  Why do they want to know? 
•  What do they want to know from the monitoring? 
•  What do they need to know? 
•  What information can dustfall monitoring provide?  

Not provide? 
•  To whom and how is this information useful? 
•  How were the dustfall standards evolved?  
•  What is the difference in ASTM dustfall methods (1970; 

1998 and later?) Does it matter? 
•  Why are we still using the ASTM 1970 standard? 
•  How does dustfall regulation proceed from now on?  



Who wants to know? 
Constitutional environmental rights 

•  The South African constitution gives every citizen the 
right “to a clean and healthy environment”. 

The people want to know, and have the right to ask and 
be answered 

 
Why do they want to know?  
               Health protection; life amenity 
•  South African environmental law is based on the 

concept of cooperative governance, rather than 
centralised control and command 



Who is asking?  Why do they want to know? 
What do they want to know from the monitoring? 
What do they need to know? 
•  Mining companies: 

–  Internal management of environmental impacts as per 
approved Environmental Management Plans (EMPs) 

–  Demonstrate legal compliance 
–  Adherence to corporate vison & mission on environmental 

duty of care. 
•  Regulators – all government sectors 

–  Proof of compliance with regulations, AQ limits and any 
special permits  

–  Monitoring to forestall adverse trends 
–  Documentary evidence to communicate to public that 

standards are adhered to 
–  Documentary evidence to support  remedial actions by 

cooperative mitigation or legal enforcement  



What methods are available for measuring dustfall? 
Passive samplers for sampling dust fallout or horizontal 

flux (Settleable Particulate Matter) 

•  Bergerhoff Deposition Gauge (Germany) – Funnel and glass bottle 
•  Inverted Frisbee 
•  Slotted four (eight) sector directional sampler 
•  Fryer horizontal flux trap (measures horizontal flux, same units but 

different physical parameter from vertical flux). Appropriate for high 
wind speed coastal situations – Richards Bay, Saldanha ore loading 
terminal) 

•  Multi-vertical sampler – 10 slotted sampling containers 
from 01 to 3 m above surface. 

•  Single bucket sampler: ASTM 1739 Standard Test Method for 
Collection and Measurement of Dustfall 

•  Twin-bucket directional sampler (A Horne, 1985. In use at New Vaal 
Colliery and elsewhere 1985-2007) – active sensor and motorised lid. 

•  “Dustwatch” – four sector directional sampler – wind-vane operated 
rotating lid. 



What methods are available for measuring dustfall? 
Active samplers for sampling dust fallout or 
horizontal flux (Settleable Particulate Matter) 

•  ~1985 – SA Pelindaba multi-directional Isokinetic 
Sampler – one-off experimental design. Flying saucer 
shaped, variable width circumferential sampling gap. 

•  University of Antwerp giant particle sampler – wind 
facing, motorised pump 

•  Open path laser optical particle counter sizer – open 
path of ~1 m width (avoids all problems with inlets and 
isokinetic losses). 

•  Grimm aerosol monitor, continuous 30 channel aerosol 
particle sizer-counter  
(max diam particle 32 micron – laser optical sensor) 



Regulations for Dust Control under 
National Environmental Management 

Act, Air Quality 



What do they need to know? 
What information can dustfall 
monitoring provide? Not provide? 

2. Purpose of the regulations 
The purpose of the regulations is to prescribe general 
measures for the control of dust in all areas 
ASTM D1739 Means the American Standard for Testing and Materials 
method D1739 …for collection and measurement of dustfall. 
“dust (or settleable particulate matter)” means any 
material composed of particles small enough to pass 
through a 1 mm screen and large enough to settle by virtue 
of their weight into the sampling container from the ambient 
air. 



20 

PM 2.5 
Fallout 
dust PM10 

 All you every wanted (needed) to now about 
aerosols: a basic lesson in aerosol physics. 



Original (1970) ASTM sampling method, 
illustrating design of bird ring.  

ASTM Standard D1739-70, 1970: 
‘Standard Test Method for Collection and Measurement 
of Dustfall (Settleable Particulate Matter),’ ASTM 
International: West Conshohocken, PA, 4 pp. 



Notional efficiency of a dustfall 
monitor 
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Updated ASTM sampling 
methodology, illustrating wind 
deflection shield 

ASTM Standard D1739-98 (2004), 
1998: ‘Standard Test Method for 
Collection and Measurement of 
Dustfall (Settleable Particulate 
Matter)’, (Re-approved 2004), 
ASTM International: West 
Conshohocken, PA, 4 pp. 



Notional 
sampling plane

Turbulence induced by leading 
edge of bucket blocks deposition

Incident dust-
laden wind

Notional 
sampling plane

Turbulence induced by leading 
edge of bucket blocks deposition

Incident dust-
laden wind

Schematic of turbulence induced by air 
flow around the sampling bucket and 
the notional sampling plane  - original 

(1970) & later (1998 è) ASTM methods.  

Notional 
sampling plane

Laminar flow over notional sampling surface 
allows more efficient dust deposition

Incident dust-
laden wind

Wind deflection shield diverts airflow 
downwards away from the deposition 

plane



Notional efficiency of a dustfall 
monitor with and without wind shield 
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ASTM 1739-70 vs 1739-98 
Water or no water in container? 

•  ASTM 1739-70 specifies water and biocide in container 
•  ASTM 1739-98 specifies dry container 
•  What are the consequences? What should we use in RSA? 
•  Dry or wet does not have a significant effect on deposition efficiency 

or resuspension of dust from a high aspect ratio (Height:Diameter) 
bucket.  

•  In SA climate, in most areas buckets are likely to collect some 
rainfall for several months per year. In absence of a biocide dose, 
algae may grow, causing blockage at filtration stage and/or causing 
incorrect deposition mass. 

•  By adding water+algacide (CuSO4)before exposure, algae 
contamination is avoided. 



•  Is the ASTM D1739 dustfall method sensitive 
enough to yield useful results? 
 
Dustfall patterns on the Highveld and typical 
monitoring results 
–  What is the accuracy? 
–  What is the precision? 
–  What is the natural variability? 

 



Monitoring of atmospheric 
emissions from surface mining 

•  Dustfall or nuisance dust 
•  Respirable and PM10 suspended particulate 

matter 
    Monitoring of wind-generated fall-out dust has taken 

place since 1985 around gold and coal mine tailings in 
South Africa, using the American Standard Test Method 
ASTM 1739-70. 

  



600 < D    Conceptual mistake! Will be corrected by DEA 



Dustfall Monitoring Programme 

5. A dustfall monitoring programme must include: 
(a) the establishment of a network of dust monitoring points 

using method ASTM D1739; 1970 (or equivalent), 
sufficient in number to establish the contribution of the 
person to dustfall in residential and non-residential 
areas in the vicinity of the premises, to monitor 
identified or likely sensitive receptor locations, and to 
establish the baseline dustfall for the district; and  

(b) a schedule for submitting to the air quality officer, 
dustfall monitoring reports annually or at more frequent 
intervals if so requested by the air quality officer. 



Comment on clause 5. 
Dustfall Monitoring Programme 

•  The method in the regulations currently in force is the 
ASTM D1739; 1970 (or equivalent). 

•  No equivalent has yet been proposed to DEA in writing, 
and no equivalent method has been published. The 1998 
ASTM amendment was not supported by any literature 
citation on the effects of the addition of the windshield. 

•  If the intent of the regulation is “…to establish the 
contribution of the person to dustfall…”, then the use of two 
or four bucket directional sampling could provide useful 
information on the contribution of the source that could 
assist in identifying, managing & mitigating dust sources.  

•  Such information and techniques should not be ruled out 
through blind adherence to the equivalency specification. 



5. Dustfall Monitoring Report 

•  A dustfall monitoring report must provide: 
(a)  information on the location of sampling sites, including 

latitudinal and longitudinal coordinates, and a position 
indicator on a topographic map; 

(b)  classification of the area where the samplers are 
located, in terms of residential and non-residential, and 
identification of sensitive receptors; 

(c)  reference to standard methods used for site selection, 
sampling and analysis, and any methods/laboratory 
accreditation, if applicable; 



Returning to questions 
What do they need to know? 
What information can dustfall 
monitoring provide? Not provide? 

•  Authorities and public need to know that mitigation 
measures are in operation and adequate to maintain 
dustfall within limits. 

•  For this, monthly average dustfall monitoring provides 
adequate information, as demonstrated by 30 years of 
experience in the gold, coal etc. mining industries in RSA. 
RSA operates more dustfall monitoring for AQ purposes 
than any other country.  

•  Dustfall values measure a different size fraction from 
PM10, and there is no simple correlation between dustfall 
and PM10 or PM2.5. Dustfall monitoring does not 
provide a surrogate for PM10/PM2.5 measurements. 



Dustfall and supplementary PM10 
monitoring 

If dustfall exceedances occur, a PM10 monitoring 
programme may be prescribed 
Ambient air quality monitoring for PM10 

 

An air quality officer may require any person to  
undertake continuous ambient monitoring for PM10  
in accordance with a notice published in terms of section 
9 of the Act, if the dustfall monitoring report contemplated 
in regulation 5 indicates non-compliance with regulation 3. 
 



Dustfall and supplementary PM10 
monitoring continued 

•  Although persistently high dustfall results may result in the 
requirement for PM10 health-based monitoring, this is not 
always a useful substitute: 
–  Dustfall monitoring is highly localised – identifies sources within a few 

kilometre range of sampler, hence is locality specific and readily 
interpreted. 

–  Low cost of equipment and operation allow multiple points to be 
sampled 

–  Interpretation is based on the spatial network of samplers, and on the 
site record of dustfall – hence has a space and time dimension. 
Results are not interpreted one sampler at a time; Reminder that the 
purpose of the network of samplers was to “to establish the 
contribution of the person to dustfall …in the vicinity of the premises”. 



Dustfall and supplementary PM10 
monitoring continued 

•  PM10/PM2.5 monitors are expensive  - capital equipment, 
operation and information management / interpretation 

•  Typically, for an urban conglomerate the size of 
Johannesburg, five to seven aerosol monitors are regarded as 
adequate to cover the AQ of the entire city. Recommending 
one or more PM10 monitor per mine site is well outside 
international practice.  

•  PM10/PM2.5 aerosols may originate from near and distant 
sources. Source apportionment of contributions form local 
sources can be done, but is almost always a high skill, labour 
intensive process. Most of the data would never be examined. 

•  Delays in interpreting information would not contribute to 
operational management of dust emissions on a time scale 
any faster than provided by monthly dustfall monitoring 
(promptly reported). 



Closing statement on relationship 
between PM10 and Dustfall 

•  To the extent that dustfall monitoring addresses health 
related impacts, one can assert that if the dustfall is 
controlled, then associated PM10 and PM2.5 emissions 
will be simultaneously controlled. 

 



Are there standard methods available for measuring 

dustfall?  How did these standards evolve?  

On what are they based? 
•  International standards 

–  USA – an annual standard derived for erosion of agricultural 
lands 

–  A German standard with 650 and 1300 mg/d/m2, monthly 
average, presumably based on Burgerhoff deposition gauge 

•  South African guidelines and standards 
–  National Department of Health guidelines  

Four levels: Slight, Moderate, Heavy and Very Heavy at 300, 
600 1000 and 2000 mg/d/m2.  
No other indication of allowable or not, or sanctions if guidelines 
exceeded. Handed down as a typed photocopied 3-page 
document, no heading, provenance, authority or scientific basis 



International Dustfall 
Standards - Australia 

•  Causmag issued with a penalty notice for dust emissions 
•  Media release: 7 August 2014 
•  The NSW Environment Protection Authority (EPA) has issued a Penalty Notice 

to Causmag Ore Company for dust emissions from its magnesium oxide 
production factory in Young on 17 April 2014. 

•   EPA …said that Causmag had an incident at the factory where an air 
compressor failed resulting in dust control equipment not functioning correctly.  

•  This failure caused excessive white dust, containing magnesium oxide, to be 
emitted from the factory and deposited on private properties surrounding the 
factory… the short duration of the incident meant that any associated health 
impacts was extremely unlikely. 

•  “The EPA received a number of complaints on 17 April 2014 that white dust had 
settled on people’s houses and cars,”.  

•  The EPA issued Causmag with a Penalty Notice for causing air pollution by its 
failure to operate dust control equipment in a proper and efficient manner.  



Passive samplers for sampling dust fallout or 
horizontal flux (Settleable Particulate Matter) 

•  Bergerhoff Fallout gauge (Germany) – Funnel and glass bottle 
•  Inverted Frisbee 
•  Slotted four (eight) sector directional sampler 
•  Fryer horizontal flux trap 
•  Multi-vertical sampler – 10 slotted sampling containers 

from 01 to 3 m above surface. 
•  Single bucket sampler: ASTM 1739 Standard Test Method for Collection 

and Measurement of Dustfall 
•  Twin-bucket directional sampler (A Horne, 1985. In use at New Vaal Colliery and 

elsewhere 1985-2007) – active sensor and motorised lid. 
•  “Dustwatch” – four sector directional sampler – wind-vane operated rotating lid. 
Active samplers 
•  ~1985 – SA Pelindaba multi-directional Isokinetic Sampler – one off 

experimental design 
•  University of Antwerp giant particle sampler 
•  Grimm aerosol monitor (max diam particle 32 micron – laser opticlal sensor) 



International Sampling Method 

•  Australian Standards (AS/NZS 
3580.1.1 2007, Methods for 
sampling and analysis of ambient air 
– Guide to siting air monitoring 
equipment). 



Other dust sampling methods 

BS1747 Part 1 Depositional Dust Gauge 
 

Inverted Frisbee Dust Gauge 
 

Direction Dust Gauge (BS1747 – Part 5) 
 



Jurisdiction  Standard/objective  Comment 

Quebec, 
Canada   

7.5 tonnes/km²/month  
(7.5 g/m²/month) None  

Alberta, 
Canada 

53 mg/100 cm²/month  
(5.3 g/m²/month)  In residential and recreation areas 

158 mg/100 cm²/month  
(15.8 g/m²/month) In commercial and industrial areas 

New South 
Wales, 
Australia 

2 g/m2/month Incremental. 2 g/m2/month è 67 mg/m2/day 

4 g/m2/month Total. 4 g/m2/month  è133 mg/m2/day  

Queensland, 
Australia  

120 mg/m²/day  
(3.6 g/m²/month) 

Informal advice from the DERM. This is 
equivalent to the dust deposition goal used 
in NSW for mining projects 

Germany 
0.35 g/m²/day 
 (10.5 g/m²/month) 

Immission value of PM10 for the protection 
against nuisance or significant disadvantage 
due to dustfall (non-dangerous dust) 

	  

Summary of air quality standards and objectives for 
deposited dust 

•  NSW Coal Mining Benchmarking Study: International Best Practice Measures to Prevent and/or Minimise Emissions of 
Particulate Matter from Coal Mining Prepared for Office of Environment and Heritage KE1006953 June 2011 Final Prepared 
by Katestone Environmental Pty Ltd ABN 92 097 270 276 Terrace 5, 249 Coronation Drive PO Box 2217 Milton, 
Queensland, Australia 4064 



South African Dustfall Standards – The SANS 1929 era 
•  Next effort at standards in Technical Committee formed at invitation of 

Department of Environment Affairs and Tourism (DEAT) è SANS 
1929:2005  (A voluntary Standard). These standards were based on 
20-year record of monitoring in South Africa around gold and coal 
mines and tailings deposits. Informed by number and severity of dust 
falls that resulted in complaints and protests. 

•  Four-band scale evaluation criteria for dust deposition   

Band 
No. 

Band 
Descriptive 

Label 

Dustfall rate (D) 
(mg/m2/day) 
30-day avg. 

Comment 

1  Residential D < 600  Permissible for residential and light commercial 

2 Industrial 600 < D < 1 200 Permissible for heavy commercial and 
industrial 

3 Action 1 200 < D < 2 400 
Requires investigation and remediation if two 
sequential months lie in this band, or more than 
three occur in a year. 

4 Alert 2 400 < D 
Immediate action and remediation required 
following the first incidence of dustfall rate 
being exceeded. Incident report to be submitted 
to relevant authority. 

 



Dustfall standards, target, action and alert thresholds for dust deposition 
(SANS 1929:2005). 

 

 
 

 

 
 

 
 
Although the SANS standards were rejected by DEAT (even though they 
commissioned them), the dustfall standards were widely used by mining 
company and consultants until the new regulations came into force in 2013. 

 

 
 

 

 
 

 
 

 
 
 

 
 

South African Dustfall Standards – The SANS 1929 era 

Level 
Dustfall 

Rate 
(mg/m2/day) 

Permitted Frequency of 
Exceedances 

Target 300  

Action 
residential 600 Three within any year, no two 

sequential months. 

Action 
industrial 1 200 Three within any year not 

sequential months. 

Alert threshold 2 400 
None. First exceedance requires 
remediation and compulsory 
report to authorities. 

 



South African Dustfall Standards – 
National Dust Control Regulations, 

November 2013 

•  New dustfall regulations informed by SANS 1929 
•  Drafted and circulated for public comment as required 

•  Simplified to two bands (residential and non-residential; 
clearly defined) for simplicity of implementation and 
regulation 

•  Band levels for permissible dustfall set at 600 and 1200 
mg/d/m2, despite objections at comment stage that this 
was within the natural range of variability of dustfall in 
areas remote form mining e.g. northern green suburbs of 
Johannesburg. 



Dustfall reporting: 
In and out of compliance 

How are results to be reported? 

•  The seemingly simple two tier requirement (simplicity) actually 
requires sophisticated time-based interpretation because of 
requirement on “not more than three exceedances per year, not in 
two successive months). 

•  Requires a running 12-month decision table. (Such a Excel software 
tool has been developed by Annegarn and is available on request) 

•  Once a site has been categorised as having an exceedance, it 
remains out of compliance for at least the following eleven months. 

•  Other than checking that mitigation measures are in place as per 
EMP, and in use, what responses or sanctions do the authorities 
have over the identified source of the the dust? 



Why should the South African standards still be references to an 
out of date ASTM 1738 (1970) method?  

•  The levels selected in SANS 1929 & in National Dust Standards Nov 
2013 are based in a South African experience accumulated over 20 
years, in networks comprising several hundred samplers and diverse 
mining environments.  

•  No comparable experience exists anywhere elsewhere. This is a 
uniquely SA-relevant standard. No need to follow slavishly foreign 
examples in this case. 

•  Changing to a sampling method with a different sampling efficiency 
would require establishing equivalence, and possibly changing the 
standard to match the adjusted method and efficiency. 

•  Experiments to date have not established equivalence with sufficient 
confidence to warrant changing the reference method. 

•  The non-availability of the standard document is being addressed by 
DEA – a rewritten standard will be written into DEA’s Norms and 
Standards for air quality Monitoring, as has been done with other 
regulated pollutants. 
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Wind Rose April - June 2010 
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Site 50 m downwind of active reclamation site.  
 BLUE:      Mean dustfall 1994 to 2001, excluding 

1998; 
YELLOW:  Monthly dustfall 1998  
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Mean monthly dustfalls at Moroeroe Primary School,  
 before re-vegetation (1995–1996) and after re-vegetation 
(1998–2000) of  nearby tailings dam. 
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Dustfall at Vista University, Soweto, downwind of 
Orlando Power Station, before (1994 – 1996) and after 

(1998 – 2000) closure. 
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Sources of wind-blown mine sand  
5 mega-dumps of the Witwatersrand: 

 ~1,000 Ha  
~ 350 separate tailings sites ~2,000 Ha 

 



Dustfall sampling points on DRD 
dump 
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South of DRD TSF  
Doornkop suburb of Soweto 

. 
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Clean day 
 (28 September, 2010) 

Extreme dust event  
 (17 September, 2010) 



Population at risk surrounding DRD TSF 
•  Areas of residential developments (2008): population of  

278 000 persons within 3.2 km radius from centre of DRD 
TSF 
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Thoracic 

Dust Fallout 

Respirable 

 

Particle diameter  [µm] 

Size Distribution of Tailings Material: 
Pre-2000 – coarse grind  

 



Size Distribution of Tailings Material: 
Post-2000 – finer grind; larger fraction in 

PM10 

Particle diameter  [µm] 

Thoracic 

Dust Fallout 

Respirable 



Toxic somponents of gold mine dust?  
Mineralogical and elemental enrichment 

properties of gold mine tailings 
•  Mineral composition 

–   80 – 90% silica quartz 
–    5 – 10 chlorite & pyrolite 
–    3 – 5 % iron pyrite 

•  Elemental enrichment with respect to global 
average crustal rock 
–  As    x 68   (116  ppm) 
–  Cd   x  24  (     2.4 ppm)    
–  Pb   x 1.4  (   13  ppm) 
–  U     x  8    (   21  ppm) 
–  Au   x 280 (     2.1 ppm) 

 



Measured mean concentration of heavy metals in tailings 
compared to crustal averages  

(bold indicates above crustal average) (ppm) 

Element Mean conc in 
tailing (ppm) 

Concentration in 
the continental 
crust # (ppm) 

Enrichment 
factor 

Fe 37 100 43200 0.9 

K 11 700 21400 0.5 

Mn 240 716 0.3 

Cr 290 126 2.3 

Zn 46 65 0.7 

Ni  60 56 1.1 

As 116 1.7 68 
U 13 1.7 8 

Pb 21 14.8 1.4 

Cd 2.42 0.1 24 

Au 2.09 0.0025 840 

	  



Five major air quality  issues in South Africa and decadal 
progress 

Wind-blown mine tailings dust 
 

–  Affordable technology available 
–  Vegetation widely applied 
–  Successful use of legal process to enforce 

constitutional rights - Legal Resource Centre  
–  Progress in Government - Industry - Civil society 

cooperation - Mary Metcalf’s Gauteng Mining & 
Environment Forum 

–  Still remaining hot-spots 
–  Poor town planning aggravating exposure of 

poorest communities 

Annegarn et al.   Highveld Diurnal AQ Charaterisation 66 



DRD: Capture of an extreme dust 
event:  PM10 & TSP 
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Conc. (µg/m3) 



24-h averages for week 
14-20 Sep 2010 

Concentration (µg m-3) 

 
Day Nucl. Mode 

(0.28-0.45 µm) 

 

Accum. Mode 
(0.45-1.0 µm) 

Coarse mode 
PM10 

(1.0-10 µm) 

 
TSP Mode 
(10-30 µm) 

14 2.5 2.7 116 59 
15 3.4 2.4 174 156 
16 4.3 5.5 261 66 

17 5.9 5.8 2160 5041 

18 4.1 3.0 306 796 

19 3.4 1.7 76 95 
20 3.8 1.4 462 724 
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•  SA Air Quality Limit 120 µg m-3 24-hour average. 
 Red values exceed the limit.  



 

Conclusions (1) 

•  Determining the health effects of quartz dust inhalation on the 
general population is not a trivial task. 

•  Monitoring respirable quartz in the ambient atmosphere is 
problematic in the absence of properly legislated standards 
and agreement on procedures. 

•  A pragmatic approach to monitoring and control of mine dust 
for protection of public health protection through fallout dust 
monitoring as been demonstrated as a cost-effective and 
reliable tool.   

•  Control of dustfall simultaneously will reduce exposure to 
respirable quartz dust. 



Conclusions (2) 

•  New standards for dustfall a pragmatic, low cost means of 
monitoring and managing dust fall from mine tailings 

•  Levels at which standards have been set are too low – within range 
of lognormal background distribution  
è implies that almost all locations will be deemed   
“not in compliance”. This is bad environmental governance. 

•  Standards based on 1970 ASTM D1739 Version  
è inter-comparison with 1998 version with windshield indicates 30% 
higher collection efficiency, but good inter-comparison not yet carried 
out.  

•  Dust buckets allow good spatial coverage with low precision. 
•  Response time for interventions is months – shorter than monthly 

sampling frequency will not assist decision making. Daily or hourly 
measurements would not improve management practices. 
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