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Study Locations 2000-14

Four sites sampled every Sunday and Wednesday
for 15 years, over 6,200 sampling days.



Samplers and Filters

Exposed stretched Teflon filter,

PM2.5 Cyclone unit with its specifically design for IBA analysis

microprocessor at Lucas Heights

Filters exposed from midnight to midnight each Sunday and Wednesday
for 15 years



Measurements and Analysis

PM2.5 mass pre- and post -exposure
using *2ug microbalance.

Accelerator based ion beam analysis
(IBA) techniques for 25 elements from H
to Pb. (MDL =1-10 ngm3)

Black carbon (BC) using ANSTO laser
absorption methods, assuming a mass
absorption coefficient, € = 7 m?gfor all
sites. (precision 8%, MDL= 20 ngm)

Source apportionment using Positive
Matrix Factorisation (PMF). One step
process giving 7 source fingerprints and
their contributions to PM2.5 mass.

STAR accelerator at ANSTO

Black carbon laser instrument



PM2.5 Mass at All Sites

The average PM2.5 masses over 15
years were:-

< Lucas Heights, 5.43 pgm?3
< Richmond, 7.10 pgm?3
< Mascot 8.21 pgm3
< Liverpool 8.76 pgm?-3

PM2.5 daily exceedances > 25 pgm3

< Lucas Heights, 11
< Richmond, 28
< Mascot, 23
< Liverpool, 43

This is not a large number of
exceedances, sampling every Sun,
Wed for 1,560 sampling days/ site.






Source Correlations and Source Fingerprints

When elements originate from the
same source 2D correlations are more
obvious Al vs Si in soils.

When elements occur across several
different sources multi-dimensional
statistical methods are needed to
extract fingerprints and source
contributions.

Positive Matrix Factorisation (PMF).

p
mg; = z frj * Gik tei
k=1

where,

IS minimised.
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Average PMF Fingerprint Contributions by Site for 2000-14



Average 15 Year

15 Year PM2.5 Source Contributions
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Project Summary

This study identified four main pollution source factors:

< smoke from domestic wood heaters peaking in winter
months, (~60%-80% ),

< secondary sulfates from coal fired power stations,
industry, motor vehicles peaking in the summer
months (~50%-70%) ,

< industrial sources, peaking in the summer months
(~30%-50%)),

< vehicle emissions contributing 15% to 30% of the
annual PM2.5 mass.

It has provided a 7 factor daily database across all four
sites covering the period January 2000 to December 2014.



15 Year PMF Database-2000-14

EXCEL file with 8 worksheets covering >5,700 sampling days at 4 sites every Sunday and

Wednesday for 15 years from 2000-14.
Includes 7 factor fingerprint plots and daily time series plots of these factors.

Available on the ANSTO and OEH WEB sites http://www.ansto.gov.au/asp.
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